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Abstract

Visual communication designers strive to create effective visual messages that are easily

perceived and meaningful, but various forms of visual noise can compromise their

designs. A set of visual design criteria and tools, aimed to increase design efficiency and
effectiveness will be developed through a literature review of communication-related

disciplines, including psychology, linguistics, semiotics, communications studies,
information theory and statistics design. A sampling of these criteria and tools will then
be applied to case studies of web- and print-based visual presentations to research their

viability, and expert interviews will further inform and develop the criteria list. The final
criteria and tools, developed from the studies, will be used to build a prototype of a

corporate at a glance presentation for a government organization, to research the

usability of the criteria set. The research aims to develop visual communication design

theory based on fundamental, interdisciplinary concepts that could, through further
research, offer visual communication designers improved science-based design and
research tools.
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Terms

At a glance presentation: a succinct presentation of visual and textual information that can be

quickly understood.
Channel: any conduit for information, such as eyesight, a book, or the Internet.

Channel noise: disruptions originating in the channel conveying information, such as disruptions
in a phone line, text, or a design presented on a computer screen or page.

Code noise: disruptions originating in the coded message, such as use ofjargon.

Complementarity: the state of being complementary to something else.

Contradiction: the state of being opposite to something else.

Contrariety: the state of being contrary to something else.

Infographic: a visual device such as a diagram that succinctly depicts complex information.
Information: data that can be comprehended.

Legibility: the ability to discern something that is read or seen.

Message fidelity: the ability for a message to be received in its original state.
Monosemic: having only one possible meaning.

Mulimodality: the simultaneous use of various modes of communication.
Noise: a disruption in communication.
Semiotics: the theory and study of meaning and how meaning is achieved.
Stakeholder: someone with an interest in an organization, such as an investor, a supplier, an

employee, or a client.
Visual communication design: graphic design focused on delivering a visual and textual

message to a message receiver.
Visual code: visual data able to be transformed into informative.

Visual noise: disruptions in the visual information the mind tries to understand.
Visual meaning: visual stimuli that are comprehended by the mind.
Visual perception: visual stimuli that are detected, by the mind.

IX



MANAGING PERCEPTION AND MEANING IN VISUAL COMMUNICATION DESIGN

1 INTRODUCTION

Visual communication plays a dominant role in culture and society. Communicators
employ information technologies (IT) to send their visual messages over global networks,
aimed at information receivers, and consumed on desktop computers, laptops, tablets,

telephones, televisions, newspapers, magazines, reports and books. Visual
communication designers put text, images and graphics into forms that are consumable
by information users. They produce magazine layouts, websites, online and print

publications, exhibits, corporate reports and various other communication vehicles. They
use modem tools to produce their work, but their discipline is also concerned with
aesthetics and craft, such as typography, colour and composition.

The 20th century saw developments in telecommunication, linguistics, semiotics,

cybernetics, and in 1948, Claude Shannon’s discovery of information theory (Gleick,

2011). This in turn, inspired a new communication revolution spawning the birth of
modem communications studies, communication philosophy, new theories in linguistics
and perception psychology, information systems, and ultimately the personal computer.

Psychologists studied visual perception and its affects on the way we understand art.

Communication theorists and philosophers researched the effects ofmass communication
on society. Statisticians and cartographers developed theories of visual perception and

meaning within data displays, and semioticians applied their tools to marketing, yet
visual designers largely left these emerging sciences alone, treating their discipline as an

aesthetic craft.

Society has a huge investment in visual communication design, as it constantly creates,

transmits and consumes the visual output of communication designers. The efficiency in
which these messages are transferred is therefore critical; the effectiveness of messages

once received, is also critical. In order to ensure the value society places on
communication, the discipline of visual communication design needs to apply science
and research to what has traditionally been seen as their craft, and to develop research-
driven theory and practice.

1



MANAGING PERCEPTION AND MEANING IN VISUAL COMMUNICATION DESIGN

1.1 Statement of Problem

As communication technologies are consistently being studied and improved, visual
communication designers should participate in making visual communication more

efficient and more effective. It is possible that existing research from other
communication-related disciplines may help designers to do so. An interdisciplinary audit
of existing research from various related disciplines may offer theory that can be applied
to visual communication design.

Visual perception theory was researched to study if visual communication could be made
more efficient. The research also focused on how visual meaning was established, to
determine if visual communication effectiveness could be increased. The properties of
visual noise were researched, as it was hypothesized that several forms of visual noise

may negatively affect the efficient and effective transfer of visual information. Designers
need to understand how visual communication relies on the science of visual perception,
as clear perception is necessary to consume information. It is possible some aspects of

perception facilitate certain kinds of information transfer. The field of visual
communication design would benefit by knowing how perception theories can be used
for design research and which ones infonn the process of design creation. Since visual
communication designers also construct visual meaning within their design, they need to

understand existing theories of meaning creation, and how they inform, and can be used
within, design research and the design process (Kress & van Leeuwen, 2006).

Visual designers would benefit by understanding how visual noise compromises message

transfer, and how to identify and manage visual noise in their designs. It is possible some

forms of noise are acceptable, or some amounts tolerable, but how much and when?

1.2 Background and Need

Visual perception has been studied in over the last 50 years by psychologists such as

Rudolph Arnheim (1974), Julien Hochberg (Gombrich, Hochberg & Black, 1972) and

2
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currently, by Colin Ware (2013). Jacques Bertin (1983) explored design principles in
statistics design and cartography, and the statistician Edward Tufte (2001) developed

theory within statistical information design. Text perception research produced many

studies, including Miles Tinker’s (1963) psychology-based legibility research from the
1960s. The challenge for visual communication design was that little research had come

from a design perspective, been researched within its parameters, or adopted by its

practitioners. The effects of visual perception on communication design are still
somewhat uncertain.

Charles Sanders Peirce and Ferdinand de Saussure were two founders of semiotics

(Chandler, 2013), the study ofmeaning, prior to, and around the turn of the 19th century.
Semiotics developed through the 1900s, with strong contributions from theorists such as

Roland Barthes (1967), and through the development of instruments like the semiotic

square, Algirdas Julien Greimas’ (1987) tool for analyzing meaning. In the 1990s, Jean-
Marie Floch (2001) used Greimas’ semiotic square to research and establish meaning
within marketing campaigns, yet, visual communication designers, who were often not

involved in the creation of the content that populated their designs, failed to adopt these
theories and tools. As important participants in the communication process (Kress & van

Leeuwen, 2006), visual communication designers should reconsider their place in the

development of meaning.

Communication noise was described in 1949 by Claude Shannon and Warren Weaver in

their book, The Mathematical Theory ofCommunication (1998). Communications noise
has components that compromise the ability to perceive information, and the ability to

understand the meaning of information that has been received. Noise is a characteristic of
communication systems that has been discussed in depth within communication studies
and linguistics, obliquely by visual communications theorists such as Edward Tufte
(2001), and noted by several communication designers (Frascara, 2004). By better

understanding the role that visual noise plays within visual communication design,

designers can develop methods to ensure their messages are better perceived and
understood.

3
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1.3 Purpose of Study

The purpose of this research was to see if communication design criteria could be derived
from existing communication theories from the fields of psychology, linguistics,
semiotics, communications studies, information theory and statistics design, to study

design effectiveness and lower visual noise in corporate at a glance presentations.

Since Claude Shannon’s discovery of information theory in 1948, there was steady

development, cross-pollination and generation of new theories within communication-
related disciplines. This research supported the discovery of mass communication
theories and led to the development of personal computers. It was hypothesized that

many of these theories could inform visual design.

A literature review was conducted to establish which theories were useful to visual

communications design, covering various communication-related disciplines. The
theories derived from the literature review helped establish a set of design criteria that
were later applied to a case study and a design project. Corporate at a glance

presentations were chosen as the test subjects, which are succinct corporate overviews
that are textually and visually conveyed, often forming introductory sections of corporate
annual reports (E. Wyatt, personal communication. March 14, 2013).

Expert interviews, researching the purpose and goals of corporate at a glance

presentations, were conducted. Case studies of 20 corporate at a glance presentations
were conducted, which tested three distinct sets of design criteria, derived through
theories explored in the literature review. The case studies analyzed the usability of each
criteria set. A final consolidated criteria set was derived from the literature review, expert

interviews and case studies, in a grounded theory approach, and applied to the

development of a corporate at a glance presentation prototype for the government

agency, the Canadian Institutes of Health Research (C1HR), and reflected on by the
researcher and agency development team.

4
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There were three expected outcomes of the research. The first was that several oflhe
existing communications theories were expected to be applicable to visual
communication design, potentially helping designers to understand and manage visual
noise. It was also anticipated that the design criteria could lead to the development of
visual communication design research tools. The third expectation was that the criteria
could be directly useful in helping designers to generate more effective visual
communication designs.

1.4 Research Questions

The literature review research explored various disciplines that could potentially
contribute to the development of visual communication design theory. The general theme

being explored was:

R1: How do fundamental communication theories, from fields such as perception

psychology, linguistics, semiotics, communications studies, information theory and
statistics design, inform visual communication design?

More specifically, the literature review research was used to generate criteria to explore
the following research question:

R2: How can fundamental communication theories help visual communication

designers manage visual noise and increase communication effectiveness in corporate

at a glance presentations?

A final design prototype was created, which addressed the question:

R3: How can the design criteria, researched in the literature review, be applied,
and how useful are they, when used to generate an at a glance presentation design?

5



MANAGING PERCEPTION AND MEANING IN VISUAE COMMUNICATION DESIGN

1.5 Significance to the Field

The knowledge this study generates could benefit the field of visual communication

design in several ways:

1. Through its interdisciplinary design approach, this research could integrate useful

concepts, theory and terms from other disciplines into visual communication

design.
2. The interdisciplinary approach may lead to the development of hybrid theories

useful to visual communication designers.
3. It may discover design tools that could help visual communication designers to

research design effectiveness, understand how to manage visual noise, and apply
this knowledge to the design of visual communication products.

4. It could create general awareness of the presence and effects of visual noise in
visual communication. This information could be valuable to visual

communication design educators and students, and to other disciplines working in

interdisciplinary ways with visual communication designers, and those working
within communication-related fields.

1.6 Limitations

The literature review covered a vast area of subjects and disciplines and was meant as an

overview of the various disciplines contributing to the field of visual communication

design, and the potential sources of communication noise. As such, it was limited in the
detailed understanding of each disciplinary perspective, opting for a broader

understanding ofmany perspectives.

The case studies overviewed 20 at a glance presentations, which were not enough to

develop reliable statistics from the study. Ideally, each at a glance presentation would be
researched through interviews or questionnaires with each of the 20 organizations'
stakeholder groups, and this was not feasible within the means of the research project.

6
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The expert interviews researched perspectives of three experts that could comprise a

development team for an at a glance project, including an investor relations expert, who
understood corporate messaging, a design consultant who’s company designed at a

glance presentations, and an information design expert, with expertise in statistical
information. The interview research represented the potential output of a single

development team, and not the average output ofmany development teams, and this was

a limitation.

A single at a glance prototype was conceived, developed and prototyped, using the

design criteria developed through the thesis research. The four members of the Canadian
Institutes of Health Research’s creative services team, plus the researcher, brought the

project to a point where they could get internal approval for its final development.
Further design projects would need to be researched, applying the design criteria, to fully
understand the effectiveness of the theory and criteria developed.

1.7 Ethics

Research methods for the expert interviews, and for the prototype development, were

approved by the Carleton University Research Ethics Board (see Appendix A). All

project participants were protected through a confidentiality agreement, with the right to
remove any taped comments, or withdraw from the research project if desired. The

experts who were interviewed gave permission to use their names in the research and

approved the information attributed to them in the expert interviews (section 4.1). The

government agency that participated in the development of the at a glance prototype

(CIHR), gave permission to be named in the research (section 4.4).

7
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2 LITERATURE REVIEW

2.1 Visual Perception

In order to understand visual information transfer, we must first explore the conditions of
human visual perception. Is the process of perception simply the brain recording

information, or is it a more complex phenomenon?

According to Rudolf Amheim, the German-bom psychologist and art theorist, and
Harvard University professor emeritus, we experience visual perception through
structural sets of patterns, not simply seeing visual elements (1974, p. 6). Here, Arnheim
introduces the notion that perception is a psychological process, rather than simple

recording of images.

Arnheim (1974) notes that the process of visual perception is dynamic, occurring in brain
fields, consisting of the perception of visual forces.

What a person or an animal perceives is not only the arrangement of objects, of
colors and shapes, ofmovements and sizes. It is, perhaps first of all, an interplay
of directed tensions. These tensions are not something the observer adds, for
reasons of his own, to static images. Rather, these tensions are as inherent in any

percept as size, shape, location, or color. Because they have magnitude and
direction, these tensions can be described as psychological “forces.” (Arnheim,
1974, p. 11)

Julian Hochberg, the American perceptual psychologist, debates the concept of brain
fields. “In perceptual psychology proper, exceedingly little adherence can now be found
for the general approach, and the idea of‘brain fields' as an explanatory principle seems

to be just about totally defunct” (Gombrich et al., 1972, p. 52).

The debate as to whether these tensions are brain fields, illusionary or real, matters little,

as the tensions we perceive are common to humans, and to every visual experience

(Arnheim, 1974).

8
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2.1.1 Arnheim’s categories of visual perception
The following is a discussion of Rudolph Arnheim’s application ofGestalt perception

principles to the visual perception of art. Arnheim locates the categories of visual

perception as balance, shape, form, space, light, colour, movement, and dynamics
(Arnheim, 1974). We can analyze all the behaviour of visual perception within these

categories.

Seeing something involves assigning it a place in the whole: a location in space, a score

on the scale of size or brightness or distance (Arnheim, 1974, p. 11). As a mental

expression of an object’s situation, balance is a psychological manifestation, stimulated

by relative position, weight, size and direction of visual tension or perceived force of

objects in view (Arnheim, 1974). A key task for visual communication designers in
visual composition is to orchestrate the psychological balance and the resulting tensions
within the visual planes they populate.

“Shape serves, first of all, to inform us about the nature of things through their external

appearance” (Arnheim, 1974, p. 96). Shape is not necessarily perceived as a specific

thing, but as a category of potential things. “The line drawing of a triangle can be seen as

a triangular hole, a solid, a geometrical figure; as standing on its base or hanging by its

top corner; as a mountain, a wedge, an arrow, a pointer, etc.” (Arnheim, 1974, p. 96).

Yet shape is almost always interpreted by the brain as a form of something, and thus, it
becomes form. It may be perceived as a tree, a mountain, a box, or an abstract object. The
mind will tend to modify structures so they become the most simple, regular, geometric
or symmetrical shapes possible, that relate to what is seen (Arnheim. 1974, p. 145).

Form has further visual elasticity beyond abstraction. A form may also be interpreted in
various ways in various media and still be understood. A painting, a diagram or a three-
dimensional model may all serve to describe correctform within the conventions of

perception for a given media. (Arnheim, 1974, p. 141)

9
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Space is always seen whether or not intended. A straight line on white paper may seem to
float in front of background. Strictly speaking there is no two-dimensional image
(Amheim, 1974). In the visual plane, any continuous drawn line that encloses a space

will create a shape and a space around that shape, yet there are various other ways to
perceive space. Visual depth may be created by overlapping figures, by adding a

transparent figure over another, by contrasting sizes of visual elements, or through the
use of visual gradients (such as a black to white gradient). Deformations in shapes, such
as a skewed rectangle imply perspective, and thus create space (Arnheim, 1974).

Amheim (1974) states that, “without light the eyes can observe no shape, no color, no

space or movement” (p. 302). Light is thus the foundation for all perception. Light helps
us see discreet objects within a space, and may also describe complexities and surface
textures of complex objects (Arnheim, 1974, p. 313). Light also increases and reduces
visual attention given to objects within the visual plane. As far as the psychological

perceptual behaviour of colour, what we know of, are its plastic effects. Some colours
advance in the visual plane, while others recede. Warm colours, such as yellows, visually

spread out, and cooler colours, such as blues, visually contract (Amheim, 1974, p. 369).

The introduction ofmotion within the visual plane has the highest effect on human
attention. As an object moves within the visual plane we experience time, as the object's
movement is perceived. But the visual plane itself, or the stage within which the
movement occurs stands still, “outside time” (Arnheim, 1974. p. 381). Therefore, it is the
mind that assigns the roles, either ofmoving object or of static framework, within its

perceived view.

The mosquito is attached to the elephant, not the elephant to the mosquito. The
dancer is part of the stage setting, not the stage setting the outer rim of the dancer.
In other words, quite apart from motion, the spontaneous organization of the
visual field assigns to certain objects the role of framework, on which others are
seen to depend. (Arnheim, 1974, p. 380)

10
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Within the relationship between the spatial framework, and the dominant and dependent

objects, movement and time interact and are perceived.

The perceptive field is one of visual tensions, continually being psychologically mediated
within the brain. Dynamics is the heightening and lowering of these psychological
effects. Visual dynamics describes the interplay of “directed tensions’' in what we see

within our minds (Amheim, 1974, p. 416). Arnheim points out that the dynamic

compositions are only successful when all elements dynamically balance within the

whole, functioning within the overall dynamics of the complete system (Amheim, 1974,

p. 432). Visual dynamics may also distort and rearrange time perception and seemingly
work against sequential narrativity while still making perfect sense to the viewer.

Rudolph Arnheim’s perceptual categories of balance, shape, form, space, light, colour,

movement, and dynamics may be applied to visual design, yet Arnheim’s study focuses
on perception alone. The final perceptual category he names is that of expression; where
he begins to move away from perception and crosses into conception; where the
behaviour of objects begin to develop expressive meanings and connotations.

2.1.2 Gestalt principles of visual perception

There are over 100 Gestalt principles of perception. This discussion will focus on those
that directly affect aspects of visual communications. According to Stephen Few (2006),
the American data visualization specialist, the principals ofproximity, closure, similarity,

continuity, enclosure, and connection affect visual information transfer (p. 90), and
Arnheim claims the principal ofsimplicity is the most fundamental of all (1974, p. 53).

The Gestalt principals of visual perception include the principles of;
1. Proximity: objects near each other form groups (Arnheim, 1974, pg. 80-82)
2. Closure: incomplete shapes may complete themselves, so we see “open structures

as closed” (Few, 2006 p. 93).
3. Similarity, objects that are similar in shape, colour, orientation, movement and

texture form groups (Bertin, 1983 p. 67).

11
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4. Continuity: objects that are aligned form groups (Few, 2006, p. 94).
5. Enclosure: objects within a frame or border are grouped (Few, 2006, p. 92).
6. Connection: objects that are visually connected form groups (Few, 2006, p. 95).
7. Simplicity: the mind perceives visual complexity in the simplest way it can

(Arnheim, 1974, p. 55).

• ••

Figure 1. Examples of Gestalt principles of visual perception.

2.1.3 Perception of image, graphic, text
Visual perception psychology has been discussed in section 2.1.1, but the focus was

specifically on the perception of visual art. Several researchers and theorists have

explored characteristics of perception in the specific areas of images (photography and

illustrations), graphics (diagrams and maps), and text.

Image

When we perceive a photograph, “each eye movement tests an expectation, and what we

perceive of the picture is the map that we actively fitted together from smaller pieces in
this way” (Gombrich et al., 1972, p. 68). We fit each glimpse into a “cognitive structure

that stores the information that each glance brings, in a form that enables us to return our

gaze to any part that we may wish to re-examine” (Gombrich et al., 1972, p. 68).

Arnheim (1974) believes that photography is “more authentic” than illustration, as it

captures a place in time more accurately, can have extreme detail, and may list all

genuine elements within the scene with precision. But illustration may offer clearer
information, especially when used for scientific or technological functions, where

complex machines, or sequential surgical procedures must be accurately described.
Illustrations have the option, and the ability, to describe only what is necessary (Arnheim.
1974, p. 158).

12
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Graphic

Maps, diagrams and charts must portray information accurately. The perceptual challenge
is to be able to distinguish scales, quantities, one set of information from another, or to

compare one set of information to another. Jacques Berlin, the cartographer and world-
renowned information visualization theorist, calls these the ‘levels of organization”

(Bertin, 1983). Bertin’s four levels oforganization include: associative perception,
selective perception, orderedperception, and quantitative perception (Bertin, 1983, 44).
These perceptions help us manage the relational information within graphical

representations (further discussion on pg. 41).

Within these levels of organization Bertin places graphic objects, that he calls,

“implantations”. Bertin’s implantations include: points, lines, and areas. These are loose
terms for what these objects may be, as apoint may actually be a small square or triangle,
and a line may vary in width (Bertin, 1983, 44). These perceptions help us locate the data
within graphical representations. Within Bertin’s graphic system, a concept within a data

graphic must be represented by only one of the implantations at a time (Bertin, 1983, 44).
Within the levels of organization, and applied to the implantations, are the behaviours of
the graphic elements within the picture plane, which Bertin calls the “retinal variables”.
These perceptions help us differentiate the data within graphical representations (Bertin,

1983, p. 9). The retinal variables include:

1. A decrease in the size of a known object
2. A decrease in values of a known contrast

3. A reduction in the known texture of an object
4. A decrease in the saturation of the colors of known objects

5. Deformations of orientation and shape (perspective).

(Bertin, 1983, p. 42)

Bertin’s retinal variables describe size, value, texture, color, orientation and shape,
within a signifying space (space). Bertin states that he does not consider movement,
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as his research is on static graphics, nor does Bertin’s system describe Arnheim's

psychological “tensions” such as balance, but Bertin’s value, texture, colour, shape,

signifying space, orientation and size, coincide quite closely with Arnheim’s light, form,
colour, shape, space and dynamics.

Colin Ware is the current Director of the Data Visualization research Lab at the

University ofNew Hampshire. Ware discusses what he calls “preattentive cues”, which
are visual stimuli that we perceive immediately without effort. Ware’s preattentive cues

fall under the categories ofform, colour, motion, and spatial position, and include

specific attributes such as size, orientation, hue, intensity and two-dimensional position.
The benefit that preattentive cues offer visual designers, is that they are naturally

experienced at a glance, and therefore are appropriate techniques for constructing

immediately perceivable visual displays (Ware, 2013, p. 153-156).

Text

Text is our visual sign-system for language, and is perceived in two mechanical ways.
First, it is perceived as individual letters and words, and then it is ordered in a redundant

manner, mimicking spoken language. “Normal text is highly redundant in many ways, so

that the subject does not have to look at every part of a letter clearly (nor at every part of
a word) in order to know what is being said” (Gombrich et al., 1972, p. 66).

According to Miles Tinker (1963), the University of Minnesota professor and text

legibility researcher:

Legibility, then, is concerned with perceiving letters and words, and with the
reading of continuous textual material. The shapes of letters must be
discriminated, the characteristic word forms perceived, and continuous text read
accurately, rapidly, easily and with understanding, (p. 8)
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Tinker’s research measured the following text perception issues:
1. Speed ofperception: time to recognize typographic characters, digits and words.
2. Perceptibility at a distance: relative legibility of printed characters.
3. Perceptibility in peripheral vision: distance from fixation point that characters can

be accurately perceived.
4. Visibility: threshold of visibility of text.
5. Rate ofwork: speed of reading or ability to visually discriminate. May be

measured by blink tests or eye movement, or eye movement pauses.

(Tinker, 1963)

Another method used to measure text perception is to test comprehensibility.

Comprehensibility tests measure the ability of a subject to answer questions based on

basic texts they have read, thus measuring the ability to perceive the text. This method
has been used to study the comprehension of different text forms and layout (Wheildon.

1995) and to study relative text formatting in educational tests (Lonsdale, 2007).

Simultaneous perception of image, graphic, text
Rudolf Amheim (1974) observes that humans do not initially respond to a set of visual

objects, but to the tension of directional forces that act within the field of vision. The text,

graphics and photographs in a visual composition are therefore under mutual tensions

directing the viewer from element to element. According to Kress and van Leeuwen

(2006) composition “relates the representational and interactive meanings of the image to

each other through three interrelated systems” (p. 177). These systems include:

1. Information value: the compositional placement may actually increase or decrease
its importance. The various ‘zones’ of a layout modulate the perceptual

importance of visual elements.
2. Salienee (prominence): may be affected by foreground/background, size

relationships, lighting and various other visual treatments.
3. Framing: the surrounding of, or connecting and disconnecting of visual elements

within the layout.
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In A Mathematical Theory ofCommunication, Claude Shannon’s (1948) treatise on

information theory, the word information was more synonymous with perception than
with meaning. To Shannon, information was simply various units of data that needed to

be sent and received (Shannon, 1948, p. 379). This resulted in an important clarification
written the subsequent year by Warren Weaver. “The word information, in this theory, is
used in a special sense that must not be confused with its ordinary usage. In particular,

information must not be confused with meaning” (Shannon & Weaver, 1998, p. 8).

Perception behaves similarly to Shannon’s concept of information, allowing a viewer to
retrieve visual data, but perception is not the mechanism that creates meaning within such
a message.

2.2 Meaning

Perceptions of our world are processed into meaning within the mind. Amheim's

relationship between shape and form shows us this transition, where we perceive light,
line and colour, then a shape, then a mountain. His discussion of the role of expression
shows us how perceived objects begin to generate meaning (Amheim, 1974). Our

interpretations of visual meaning are based on our experiences. According to Hochberg,
our ability to understand pictures is gained through our real-world interactions, even
somewhat innate, and cannot be randomly forced on us (Gombrich et al., 1972, p. 92).
Wilbur Schramm, the American founder of communications studies, and mass

communications researcher, builds on this perspective (Vivian & Maurin, 2005):

Therefore, we structure experience so as to make it meaningful to us. We select,
add, distort, relate. But the question is, what guides the way we structure it? And
the broadest answer here is that we structure it according to our frames of
reference. (Schramm, 1954, p. 110)

To Schramm and Hochberg, meaning is built upon our perceptions of the world with
which we interact.
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2.2.1 Encoding and decoding

Figure 2. Psychological message processing system (Schramm, 1954, p.l 1).

Figure 2 is a simplified version ofCharles Osgood’s representation of the psychological

process of message processing (Schramm, 1954 p. 11). There are several routes through
the thinking process but three examples will illustrate the process sufficiently.

1. Signal (l)-(2): a stimulus (s) causes a reaction, such as when something startles

you and you “jump”.
2. Signal (l)-(3)-(4)-(10): the stimulus (s) causes a response that you don't need to

interpret, such as when someone calls your name and you immediately reply

“yes”.
3. Signal (l)-(3)-(5)-(7)-(9)-(10), or (6)-(7)-(8): the stimulus needs to be

interpreted. In (7), a message is decoded and the response (if any) is encoded,
such as when you are reading this text, or when someone is instructing you how to

carry out a task.

(Schramm, 1954 p. 11)

Figure 2 describes the process of decoding meaning, but messages must be encoded
before they are sent. Stuart Hall, professor emeritus, the Open University, and

sociologist, has studied the process of encoding and decoding television messages. Hall
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states that “the moments of‘encoding’ and ‘decoding’ though only ‘relatively
autonomous’ in relation to the communication process as a whole, are determinate
moments” (S. Hall, 1980, p. 129). In the process of encoding, we must often take

complex situations and reduce them to fit our communication format and media. In doing
so we cannot preserve their “raw” uncoded content. “Events can only be signified with
the aural-visual forms of the television discourse” (S. Hall, 1980, p. 129), and similar

challenges are shared in the discourses of other media. “The ‘message form’ is the

necessary ‘form of appearance’ of the event in its passage from source to receiver”

(S. Hall, 1980, p. 129). Events are translated into messages, and messages are constructed

through encoding. “There will be very few instances in which the signs organized in a

discourse signify only their ‘literal’ (that is, near-universally consensualized) meaning”

(S. Hall, 1980, p. 129). Receivers ofmessages are aware of this, and this forces them to

negotiate the manner in which a message is received.

Hall has proposed three possible positions a message receiver can adopt:

1. The dominant-hegemonic position: where the receiver of the message decodes
and believes the message content as the message encoder intended it.

2. The negotiatedposition: where some of the encoder’s meaning is adopted, but the
receiver makes their own “ground rules” on the balance of the message’s

meaning.
3. The oppositional position: where the receiver decodes the information in “a

globally contrary way”. For example, when a message is received in the

oppositional position, the receiver may read “every mention of the ‘national
interest’ as the ‘class interest’”

(S. Hall, 1980, p 137).

Thus, the complexity of decoding messages is heightened by the fact that we immediately
take a stance on whether we believe the message, or to what degree we do.
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2.2.2 Semiotics andmeaning

Language has been viewed as a “naming-process” where real things (such as a tree, a

horse, or happiness) were assigned corresponding words. The property of a language was

simple denotation (Saussure, 1966, p. 65).

According to the Swiss professor and linguistics theorist, Ferdinand de Saussure, the
nature ofmeaning is not simple denotation, but is a psychologically based process,

communicated through “signs” (Saussure, 1966, p. 65). “The linguistic sign unites not a

thing and a name, but a concept and a “sound-image”. Saussure describes this as a “two-
sided psychological entity”, represented in the figure below (Saussure, 1966, p. 66).

Figure 3. A sign is created from a concept and a sound-image together (Saussure, 1966, p.66).

To Saussure, a sign is a unit ofmeaning involved in the process of “signification”.
Saussure formalizes his terms as the sign (psychological entity), the signifier (sound-

image), and the signified (the concept). The signifier denotes the signified producing the

sign (Saussure, 1966, p. 65). A figure of the sign-system is shown below.

Figure 4. A sign as a product of the signifier and the signified (Saussure, 1966, p.l 14).

To Saussure, a signifier means a linguistic word, a “mentally-recited” word, or a visual

representation (i.e. drawing), denoting a concept (Saussure, 1966, p. 66). However, a

system of signs can be constructed from just about anything. Charles Hockett (1958)
describes a simple sign-system: “Paul Revere and his unnamed friend agreed that one
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light in the Old North Church should signify that the British were approaching by land,
two lights that they were coming by sea” (p. 307). Hockett’s example shows that

anything that can be controlled or predicted, and can be seen, heard, or sensed in any

way, can be adopted as a sign and used in a signalling system. Any arbitrary thing,
occurrence, or event, can be assigned specific meaning (Hockett, 1958, p. 307).

The French semiotician Roland Barthes, evolves Saussure’s concept of signification.
Barthes sees the signified as both its literal denotation, and its associated connotation

(Barthes, 1964). Barthes’ interpretation of Saussure’s sign is shown in figure 5.

Figure 5. Barthes added connotation to Saussure’s denotation in signification

(Adapted from Saussure, 1966, p.l 14).

For Barthes connotation integrates aspects of culture into the sign-system. The sign

system adds meaning while signifying through connotation. Connotations, which Barthes
sees as cultural meanings, can come from a single sign, or groups of signs (Barthes,

1967). Several different signs may combine to represent one idea, yet the way the
connotation is interpreted depends on the cultural perspective of the reader.

In semiotics, opposition plays a critical role in defining specific meaning. Halfway

through Saussure’s Course in General Linguistics, he abruptly states, “everything that
has been said up to this point boils down to this: in language there are only differences”

(Saussure, 1966, p. 120). Saussure believes that these differences are between the various

signs of the sign-system itself. “The idea or phonic substance that a sign contains is of
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less importance than the other signs that surround it” (Saussure, 1966, p. 120). Therefore,
a sign-system creates meaning through conceptual differences between the complete set

of signs of the system, and the specific signs being considered.

In the 1990s, Jean-Marie Floch brought semiotics into the world of marketing. Floch
describes the nature of Saussure’s “differences” stating that “the value-added offered by
semiotics - at least to the extent it attempts to produce it - is to demonstrate that there are

different and complementary things, or rather positions, as well as others that are
different but contradictory (Floch, 2001, p. 10). Floch emphasises this, describing the

product of the semiotic mechanism as the “transition from the apprehension of

differences to the definition ofrelations'’1 (Floch, 2001, p. 10).

To Floch, semiotics is an approach to understanding the real world. Semiotics, born

through the study of linguistics, has a much wider application in interpreting and creating

meaning. Not just about the meaning of language or text, semiotics may be used to

understand the behaviour of people in certain situations, or the meaning of a film, or the

image of a corporate brand (Floch, 2001, p.l).

Floch describes three basic principles that guide his concept of semiotics and its use:

1. Intelligibility: semiotics is primarily concerned with the “production and

apprehension of meaning.”
2. Analysis ofsigns: the objective of semiotics is “to ascertain the system of

relations that causes signs to signify.”
3. Semiotics is structural: semiotics strives to analyze sign-systems through

differences and hierarchies of signification.

(Floch, 2001, p.3)
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In order to employ a semiotic approach to analyse any given situation, we can use

Greimas’ invention known as the semiotic square. We can think of the semiotic square as

a device which enables a semiotician to create and encapsulate a discussion about the

signification of a given topic or situation and ultimately to understand its meaning

(Greimas, 1987; Floch, 2001).

To understand if a situation is good, we must also consider that it may be bad. This kind
of relation is known as a “semiotic axis” and specifically, this axis is one of contrariety.
As shown in figure 6, Greimas places this (type of) relationship of contrariety along the

top horizontal axis of the square (Greimas, 1987; Floch, 2001).

good bad
< >

I r. ,n ,1 X X 1
X /

| |1 V X 1
/s

I ' ' I1 X X 1

\ If' N "u I
< >

not bad not good

Figure 6. The semiotic square (Adapted from Floch, 2001, p. 22).

Meaning is not that simple. Something may be good or bad, but a situation may also be
“not bad” instead of “bad”. Likewise a situation may be “not good” as opposed to

“good”. These are relationships of contradiction and Greimas depicts this type of

relationship along the diagonal axis of the square (Greimas, 1987; Floch, 2001).

Due to Greimas’ locations of the relationships of contrariety and contradiction a third

relationship emerges between the vertically opposed pairs in the square (such as a

situation that is “not bad”, while not being “good”). This is the relationship of

complementarity (Greimas, 1987; Floch, 2001).
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Figure 7. Hypermarket design analysis (Adapted from Floch, 2001, p. 150).

The figure above is a specific example of Floch's semiotic analysis of hypermarket

design project, focussing on the various types of consumer values the design needed to

address, and the design approach for satisfying these values (Floch, 2001, 150). The

primary shopper types were deemed utopian shoppers, who wanted a lavish shopping

experience, and contrary to them, the convenience shoppers who wanted to shop quickly
and efficiently. Contradicting the convenience shopper was the diversionary shopper who
valued a fleamarket-style non-continuous shopping experience, while contradicting the
lavish utopian shopper was the critical shopper who expected a well-managed, mapped-
out shopping experience. Such an example illustrates that the semiotic approach to

understanding customer values can be used in “real world” research and design

applications (Floch, 2001).

2.2.3 Semiotics of image, graphic, text

Image

We decode photographs by reading the known signs within the image. As Barthes points

out, “the reading of the photograph is thus, always historical” (Barthes, 1977, p. 28). Our

preference for photography is influenced by our search for authentic messages.

According to Baudrillard (Baudrillard, 2005, p. 81) the search for authenticity is
“reflected in an obsession with certainty”, and the photograph seems to offer the viewer
such a guarantee. Barthes suggests the photograph may repeat literal meaning
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“tautologically”, commenting, “a pipe, here, is always and intractably a pipe” (Barthes,
2010, p. 5). To Barthes, photography offers certainty as no other sign-system can.

Photography is a codeless system, where a continuous message flows between the

photograph and the viewer, unclouded by translation (Barthes, 1977, p. 17).

Yet, Barthes is describing the press photograph, which he trusts to have less intervention
than other forms of photography. Even so, he confirms that it is influenced through
mediation. “Connotation, the imposition of second meaning on the photographic message

proper, is realized at the different levels of production of the photograph (choice,
technical treatment, framing, lay-out) and represents, finally, a coding of the

photographic analogue” (Barthes 1977, p. 20).

Amheim suggests the process for creating a photograph is unique, as “all manual picture-

making - as distinguished from photography - comes about sequentially, whereas the
final product is to be seen all at once” (Arnheim, 1974, p. 173). This clarifies that, unlike

photography, the process of drawing an image is a sequential task - a contrivance of
encoded signs - assembled to construct meaning. Much mediated photography, such as

set-up photographs, composite and collaged images, or stock photographs, are also

planned out, sequentially conceived, and highly encoded, and similar in construction to
illustrations and designed layouts.

Graphic

Jacques Bertin’s concepts of a graphic system (discussed on page 13) apply not only to

perception, but also to the development of meaning. According to Bertin (1983), graphic
representation constitutes a sign-system, which, like any other sign-system, can be
understood through the discipline of semiotics. Bertin believes graphic systems are

monosemic semiotic systems. This would agree with Barthes comment on the historical

reading of the photograph; that these are both monosemic systems ofmeaning (Barthes,
1977, Bertin, 1983). Bertin believes this because, once the legend of a graphic is read and
understood, then the graphic meaning is communicated through the pre-understood sign-
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system of the legend. Berlin’s assumption is that the viewer will study and understand the

legend, and that all viewers are then able to reconstruct visual meaning. To understand
how Bertin sees the operation of his semiotic graphic system, we must expand on the

description of his “levels of organization’’ (further discussion on pg. 41). These levels of

organization (the associative attributes of graphic data) have the following meanings:

1. Associative perception: This is when we must see the data as an overall structure,
without variance. This trait may not always be perceived immediately (not

glanceable information).
2. Selective perception: This is when we must see just one category clearly, and

isolate it from all other information in the graphic. This kind of perception may be
immediate (glanceable information).

3. Orderedperception: A perception is ordered when we can compare two different
data sets in a graphic to each other. This type of data perception is immediate

(glanceable information).
4. Quantitative perception: This perception enables the viewer to define a

quantitative ratio between data. This perception immediately conveys the numeric
ratio to the viewer (glanceable information).

(Bertin, 1983, p. 65-67)

In Berlin’s graphic system, the implantations (dots, lines and areas) exhibit the traits of
the retinal variables (size, value, texture, colour, orientation and shape), thus expressing
the meanings of the levels oforganization. Bertin’s concept of a graphical system is one
of an encapsulated system of logic, where every decoder of the graphical information
follows the correct steps to understand the encoder’s projected meaning. In Bertin's view,
the graphic is always read from Hall’s (1980) dominant-hegemonic position.

Text

Saussure's explorations into the science of Semiotics describe the basic structures of

meaning employed through language and text. Significations build upon each other in a
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syntagmatic relationship. Saussure’s linguistics has its limitations when applied to visual
communication, as “linguistics stops at the sentence, the last unit which it considers to
fall within its scope” (Barthes, 1977, p. 82). But syntagms string together into more than

sentences; ultimately into paragraphs and narratives, and that which gives form and

meaning to text, is its structure and its effect of narrativity.

Able to be carried by articulated language, spoken or written, fixed or moving
images, gestures, and the ordered mixture of all these substances; narrative is
present in myth, legend, fable, tale, novella, epic, history, tragedy, drama,
comedy, mime, painting (think of Carpaccio’s Saint Ursula), stained glass
windows, cinema, comics, news item, conversation. Moreover, under this almost
infinite diversity of forms, narrative is present in every age, in every place, in
every society; it begins with the very history of mankind and there nowhere is nor
has been a people without narrative. (Barthes, 1977, p. 79)

Barthes has identified five narrative “codes” that order and structure meaning within
narratives. These codes “help to collate the fragments of meaning in any text, structure

them and interpret them as though they were ‘natural’ aspects of culture” (Fuery &

Fuery, 2003, p. 100).

Barthes narrative codes create meaning by offering the reader ways to experience the
text. They consist of:

1. The hermeneutic code: this code contains elements that are unexplained and
inspires the reader to discover meaning.

2. Semantic code: adds meaning to the text through connotation, such as
stereotyping.

3. Symbolic code: forms the meaning within signs through symbolism and
opposition.

4. Proairetic code: forms the understanding of sequences of information and the
order of action.

5. Referential code: is a reference to another body of knowledge within our culture,
such as science or culture.

(Fuery & Fuery, 2003)

Through Saussure’s syntagms, and the narrativity of Barthes’ narrative codes, structure
and direction are brought to narrative texts.
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Simultaneous meaning of image, graphic, text

Psychology offers a description of how different sign-systems are simultaneously

processed. “The most obvious distinction is that some physical representations are

picture-like and others are language-like (Paivio, 1986 p. 16).

Human cognition is unique in that it has become specialized for dealing
simultaneously with language and with nonverbal objects and events. Moreover,
the language system is peculiar in that it deals directly with linguistic input and
output (in the form of speech or writing) while at the same time serving a symbolic
function to nonverbal objects, events and behaviours. Any representational theory
must accommodate this dual functionality. (Paivio, 1986 p. 53)

Dual coding theory assumes that humans have two information processing systems, one

for language, such as spoken, written, mathematical or computer languages, and one for
non-verbal signs, such as photographs, illustrations, graphics and maps (Paivio, 1986).

In figure 8, the concept logogen, accounts for word recognition while the concept imagen
accounts for the recognition of visual objects and behaviours. The figure describes the

independent verbal and non-verbal systems and their sharing of “referential connections”.
“Functionally they are independent in the sense that either system can be active without
the other or both can be active in parallel” (Paivio, 1986 p. 53).

VERBAL STIMULI NONVERBAL STIMULI

SENSORY SYSTEMS

REPRESENTATIONAL CONNECTIONS
N
O
N
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S
Y
S
T
E
M

Figure 8. Diagram of dual coding process (Paivio 1987, p. 67).
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System independence adds complexity, but also redundancy. If both systems comprehend
and process signs, and both systems interact in learning and memory, then dual coding

may increase the validity ofmultimodal visual communication in supporting visual

memory, information transfer and learning (Sternberg, 2006, p. 261).

2.3 Communication

To communicate meaning to another person, a sender sends their message to a receiver

through a communication channel such as a telephone or even simply hearing as shown
in figure 9. The message is sent in the form of signifiers, which are codes for actual

concepts that we have in common. Wilbur Schramm (1954) informs us that the English
word “communication” is derived from the Latin word communis (meaning common).

“When we communicate we are trying to establish a “commonness” with someone. That

is, we are trying to share information, an idea, or an attitude” (Schramm, 1954, p. 3).

Figure 9. Saussure’s speech circuit (Saussure, 1966, p.l 1).

2.3.1 Sender and receiver

According to Schramm (1954) the three elements on which communication is based are

an information source, the message being sent and the receiver receiving it (p. 3).

The information source is often not an individual, but an organization, and such

organizations may communicate to many receivers. Mass communication becomes more

complex than the simple sender and receiver concept. “Instead of having to deal with a

single receiver, or a small face-to-face group, mass communication has an audience many
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ofwhom it never sees or hears from” (Schramm, 1971, p. 50), and this can make

communications complex. Large organizations must know the nature of their audiences.

2.3.2 Communication channels

It is possible that Shannon and Weaver understated the potential role of the
communication channel. “The channel is merely the medium used to transmit the signal
from transmitter to receiver” (Shannon & Weaver, 1998, p. 34).

According to the American journalist and author, James Gleick (2011), Shannon and
Weaver’s “channel” was later termed the “medium” by Marshal McLuhan (p. 263).

In a culture like ours, long accustomed to splitting and dividing all things as
means of control, it is sometimes a bit of a shock to be reminded that, in
operational and practical fact, the medium is the message. This is merely to say
that the personal and social consequences of any medium - that is, of any
extension of ourselves - result from the new scale that is introduced into our

affairs by each extension of ourselves, or by any new technology. (McLuhan,
1971, p. 100)

In McLuhan’s eyes, the channel is much more than just a conduit for information.
New channels extend the reach of our senses, and shape our culture.

Skyttner (1998) offers a more clinical description of the channel: “(A) communication
channel is defined as any physical medium whereby we may transmit or receive
information” (p.287). These could include the Internet, television, radio, print basic

eyesight, etc., and the sender and receiver could be a person, but may also be a computer

or a hard drive (Skyttner, 1998, p. 287).

To be sent through various channels, information must be organized differently. “Printed
materials, still pictures and art objects are space-organized. A radio broadcast and a

telephone conversation are time-organized. Face-to-face communication, sound films,
television are time-and-space organized” (Schramm. 1954, p. 88). Therefore, current
visual media conveyed over the Internet are usually “time-and-space organized.”
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Schramm notes that various channels have different properties of timeliness. Television
and radio are timely mediums, appropriate for “the news function”, while books are

slower mediums, more effective for “study and reflection” (Schramm, 1954, p. 90).

It might be expected that media in the middle of the spectrum would be most
effective in the process of correlating society’s response—a job that requires less
speed and greater reflectiveness than the news function, more speed and less
study than the teaching function. (Schramm, 1954, p. 89)

The Internet functions at various levels of timeliness, from nearly instantaneous

purchasing and downloading functions, to news, blogs, and the delivery of study
materials such as journal articles and digital books.

Choosing the appropriate channel does not simply rest on its facility of use, or its speed
or capacity to deliver. One must consider “the specific details of how a given channel is

regarded and used in a given culture” (Schramm, 1954, p. 90).

(A) society configured by reliance on a few commodities accepts them as a social
bond quite as much as the metropolis does the press. Cotton and oil, like radio and
TV, become “fixed charges” on the entire psychic life of a community. And this
pervasive fact creates the unique cultural flavour of any society. (McLuhan, 1971,
p. 100)

In McLuhan’s perspective, channels become “fixed charges” of specific cultures (like our

Internet bill has become to us), and “communities” may be intermingled or separated by

age, self-image, lifestyle, religion, country or continent (McLuhan, 1971, p. 100).

In the 1920s, while researching the “physical” characteristics of information, Ralph

Hartley, Shannon’s predecessor at Bell Labs (Gleick, 2011), calculated the capacity of a

communication channel as: C = B x T. Hartley’s channel capacity (C) is the product of

(B), the bandwidth of the channel (communication waves per second) over time (T)

(Skyttner, 1998, p. 287).
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The nature of a specific channel often requires coding because it is only in a
coded form that the channel will permit the signal to propagate. Another reason
for coding is that it will actually improve the operating efficiency of the
communication system. Optimum utilization of the channel capacity is therefore a
problem of matching a code to the channel in such a way as to maximize the
transmission rate. (Skyttner, 1998, p. 308)

Visual communicators use several sign-systems to simultaneously code messages within
a given channel, acting not as a single line of communication, like a telephone line, “but
rather as a sort of coaxial cable in which many signals flow in parallel from source

towards the destination” (Schramm, 1954, p. 9).

2.3.3 Information and code
The concept that data leads to knowledge, or ultimately wisdom, goes back at least as far
as Kenneth Boulding’s 1955 concept, that mental structures are created from “signals,

messages, information and knowledge” (Wallace, 2007, p.13). To Lars Skyttner (1998),
information is “part of a continuum, the parts of which are leading from one to the next,

each representing a step upward in human cognitive functioning” (p. 286).

Data reaching our senses and making us aware that something has changed or is
going on are said to give us information. That is, we have cognitive or physical
representation of data about which we are aware. In other words, we have been
informed. Assigning meaning and understanding to information by the use of
higher mental processes then makes it possible to speak about knowledge. This in
turn may be transformed to wisdom when values are included in making
judgements. (Skyttner, 1998, p. 286)

Information has also been described according to what has been called the infological

equation (Langefors, 1967, p. 197), represented by the following formula: I = i (D, S, t).
The infological formula suggests a difference between data and information. In this
formula, T stands for the information achieved by an interpretation process “i”

(decoding), acting on data, “D”, with regard to previous knowledge “S”, during the time

“t”, which is available.
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In Langefors’ formula, the term “i” denotes a transformational processing of data. In the
communication process, this is encoding or decoding information. There are two distinct
transformative steps within the four-step process below:

1. The sender must make clear for him/herself, exactly what to communicate.
2. He/she must choose symbols that externalize the internal content (sound, gestures,

body motions, words, intonation etc.), the first transformation.
3. The receiver must assimilate these symbols despite disturbances. That is, hear the

transmission, know the used language, and interpret nonverbal information.
4. He/she must thereafter integrate all received symbols and transform them into an

internal content the second transformation.

(Skyttner, 1998, p. 288)

According to Schramm (1954), the sender and receiver of the coded information must be
“in tune” (p. 5). Furthermore, to achieve this they must have a shared “field of

experience” within which their codes have meaning (p. 6). The coding and decoding of a
communicated signal can only occur within their mutually shared “field of experience.”

Visual code is delivered through various sign-systems, such as writing, photography and

graphics, but also delivered through three different modes within each available sign-

system. Daniel Chandler, an authority on modes of visual semiotics, describes the
mechanisms behind these modes, derived from the concepts of Charles Sanders Peirce.

The three modes of signification include:

Symbolic mode: a completely arbitrary codification with no resemblance to that what it

represents. Symbols have no innate meaning, and become meaningful only when their

meaning is agreed upon. Examples of symbols include language, numbers, letterforms

punctuation, and traffic lights (Chandler, 2013).
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Iconic mode: a representational code that imitates its subject. Icons may signify through
visual representation such as a caricature, or any other sense-based resemblance such as

similarity in taste, sound or touch. Within text, an iconic codification may be a metaphor
or the use of onomatopoeia (Chandler, 2013).

Indexical mode: a codification that establishes a link to the signified through a significant

relationship. A signature may refer to a famous person; a doorbell may signify someone’s

arrival; thunder may announce a coming storm; a watch signifies the time of day. These

represent indexical relationships (Chandler, 2013).

Visual communicators can attempt to control how they combine various sign-systems and
modes of signification to make decoding messages more efficient, but as Schramm

(1954) notes, there are still factors beyond the sender’s control. Schramm does not
believe that it is possible to accurately predict the outcome and effect ofmass-
communications (p. 17). “Once coded and sent, a message is quite free of its sender, and
what it does is beyond the power of the sender to change” (Schramm, 1954, p. 4).

The “mass audience" —

Many receivers, each
decoding, interpreting,
encoding —

Each connected with a

group, where message
is re-interpreted and
often acted upon.

Figure 10. Schramm’s description ofmass communication behaviour (Schramm, 1954. p 21).
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Figure 10 illustrates Schramm's realization that a message’s effects are unpredictable,
and that individuals within a mass audience will interpret messages in various ways

(Schramm, 1954, p. 21). In order to construct robust and effective messages, visual
communicators need to manage the combination of various sign-systems and modes of
codification. The use of various channels may add even more complexity. It is possible
that the negative interactions between various combined fields ofexperience, coding

modes, and channels, may generate various types of communication noise.

2.4 Noise

Noise causes a message, sent from a message source, to lose information. Some forms
that noise may take include jargon, a strong accent, email spam, or background sounds
(Wood, 2010, p. 17).

According to Schramm:
A message may become contaminated. This is the concept usually called noise,
which was introduced from electronics and has an extra meaning as electronic
noise but has been used to cover a multitude of phenomena in human
communication. It is usually defined as anything in the communication channel
that the sender does not initially put there. (Schramm, 1971, p. 26)

Jorge Frascara, professor emeritus. Communications Design, University of Alberta,
believes visual noise can decrease the clarity of a message, and potentially obliterate a

message. The various visual elements used in visual communication may create noise at a

“purely visual level”, but also at the semantic level, where the message is negated by its
lack of visual meaning, structure and logic (Frascara, 2004, p. 8).

2.4.1 Forms of noise

Julia T. Wood (2007), professor of Humanities, University ofNorth Carolina, describes

four categories of noise in Interpersonal Communications:
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1. Physical noise is caused by physical vibrations of sound, or visual distractions,
often by people or things in our environment, such as a loud car, a crowd, email

spam, or interfering advertising in magazines.
2. Semantic noise is caused when the words in a message do not mean the same

thing to the sender and receiver of the message. Or when they do not mean

anything to the receiver, such as jargon and linguistic differences
3. Psychological noise is caused purely internally by the brain, and may be

attributed to being emotionally distracted, concerned with other things than the
task at hand, etc.

4. Physiological noise is generated by the receiver under stress caused by

physiological conditions such as tiredness, hunger, physical stress etc.

(P- 24)

The Systems Thinking expert and author, Lars Skyttner (1998). adds the concepts of

syntactic, pragmatic and transmission noise:
1. Syntactic noise is generated when the received message differs in structure to the

one sent. “ Examples are when a telephone call is distorted or when raindrops
dissolve the ink script of a letter.”

2. Pragmatic noise is constituted by noise from the system, such as a bad fax
machine, affecting the readability of the message.

3. Transmission noise is cause by the electronic influences within the transmission

system, and produces various interferences such as white noise or visual ‘snow’
on a screen.

(p. 307)

There is no shortage of concepts on noise or its types, seven of which are listed above,

which include linguistic, visual and technological forms. Which concepts relate to visual

communication? A visual communication designer can affect visual physical noise,

including loud or distracting design elements, and the visual noise levels within the
environment of the page or screen. The visual and literal semantic noise may also be
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managed. The designer may anticipate psychological, physiological and technical system
noise but they are out of the designer’s means to directly affect.

Noise specific to visual design is created though two processes. As Saussure refers to the

“sound-image” as the linguistic signifier, then we may refer to its visual counterpart as
the “visual-image”, thus, the visual signifier, that creates visual noise when not received

by the eyes intact. Noise is also created when the visual signifier does not signify the
intended concept.

The British cognitive scientist, Colin Cherry (1966) describes another concept, similar to
noise, which he calls linguistic uncertainty. This includes uncertainty in:

1. Acoustic pattern (dialect, tones, loudness).
2. Language and syntax (grammar and jargon).
3. Environment (loud noises, background noises, etc.)
4. Recognition (receiver knowledge, relationship with sender).

(Cherry, 1966, p. 279)

A visual communicator may be able to manage the visual counterparts of Cherry’s
uncertainties to varying degrees. These include visual pattern, visual grammar, visual
environment, and in some cases, visual recognition, effected by their understanding and

relationship with the group they choose to communicate with.

Noise, redundancy and entropy

Warren Weaver notes, “If noise is introduced, then the received message contains certain

distortions, certain errors, certain extraneous material, that would certainly lead one to

say that the received message exhibits, because of the effects of noise, an increased

uncertainty” (Shannon & Weaver, 1998, p.19).

According to Skyttner (1998), a method of addressing the inevitable noise and

uncertainty in a communication system, is redundancy in the message. This is achieved
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through message repetition, or by delivering it simultaneously through multiple channels

(Skyttner, 1998, p. 308). Redundancy can also help relieve message equivocation, where
the receiver fails to receive part of the message through distraction or inattentiveness

(Floridi, 2010, p. 43).

Even though a message and its associated noise contain more data than a pure message

alone, the goal of any communication process is message fidelity (Floridi, 2010). “We are

more likely to reconstruct a message correctly at the end of the transmission if some

degree of redundancy counterbalances the inevitable noise and equivocation introduced

by the physical process of communication and the environment” (Floridi, 2010, p. 43).

Thus, a visual communication designer may add robustness to a message through an

acceptable level of redundancy, or the use ofmultiple modes of visual communication,
such as words, images and diagrams together, some of which repeat similar information.

However, too much redundancy can become noise itself.

Noise, message equivocation and redundancy, cause messages to structurally differ from
their sender’s intent at their point of reception. The difference is always negative, as the

message now contains less information. Message fidelity is therefore affected by what is
called entropy. Entropy is the opposite of information; it is the loss of meaning within the

signal due to noise or equivocation that is never replaced. A message that is constructed
for too large an audience becomes too general and exhibits increased entropy, or the

opposite can occur when a message is too specific, and is aimed at too small an audience.
Information overload causes severe entropy, as the message receiver must fight through
the information for something to grasp.

The American linguist Charles Hockett (1958), describes two general forms of noise.

Studying the characteristics of dialects (subgroups of a single language), and idiolects

(the form of dialect or language specific to a single individual), he notes that individuals
“often understand each other despite the presence of a good deal of external noise -
sound of various sorts which strikes the ears of a hearer along with the speech signal”

(Hockett, 1958, p. 331). Hockett terms this form of noise, channel noise. Although
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Shannon and Weaver (1998) had previously discussed issues within “noisy channels”,

they did not coin the term.

Hockett’s second term refers to the distortion ofmeaning. “Divergence between the
codes of two people who communicate with each other via speech can be regarded as

another sort of noise: code noise” (Hockett, 1958, p. 331). Hockett sees the linguistic
manifestation of code noise as differences between idiolects, and/or dialects and/or

languages (differences between linguistic sign-systems).

Hockett’s terms, coined in his 1958 textbook, A Course in Modem Linguistics, suit the
needs of visual communication designers, as they clarify and unify the disparate

descriptions of noise, previously mentioned. Channel noise is easily adopted to designate

disruptions in the visual channel. The term code noise is broader than the previously
described term, semantic noise (including within it the concept of semantic code noise).
Various visual modalities, such as texture and colour aren’t appropriately addressed
within the perspective of semantics, nor are the properties ofmultiple channels and

multiple modes of visual communication, simultaneously communicated over visual
channels to a single receiver.

From Hockett’s simple explanation, visual channel noise may be described as any

noise interfering with the visual perception of a visual sign or message, in a visual
communication system. Visual code noise may be described as any noise interfering
with the comprehension ofmeaning of a visual sign or message, within a visual
communication system.

2.4.2 Channel noise

Within a communication system channel noise makes the sender’s message hard for the

receiver to perceive. Visual channel noise makes it hard for the receiver to distinguish the
visual messages they are required to see.
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INFORMATION
SOURCE TRANSMITTER RECEIVER DESTINATION

NOISE
SOURCE

Figure 11. Shannon’s basic communication system (Shannon, 1948, p. 381).

In 1948, working at Bell Telephone Labs, Claude Shannon published a two-part article
in the Bell System Technical Journal entitled, A Mathematical Theory ofCommunication.
The article was the starting point of the field of Information Theory. Figure 11 - now
famous as the concept that also led to communications theory and various other

applications - describes the fundamental elements of a communication system. It is easily
understood by comparing it to a telephone system, with a message sender, the transmitter,
a telephone wire carrying the signal, the receiver and a listener (Shannon & Weaver,

1949, p. 7).

Most communication systems involve encoding for transmitting a message. In telegraphy,
the sender’s message would be converted into a sequence of dots, dashes and spaces; in
visual communications, the message is turned into a complex set of signals, including
text, image, and graphic.

As Schramm (1954) points out, “such a system can be no stronger than its weakest link.
In engineering terms, there may be filtering or distortion at any stage” (p.4). But Shannon
adds a noise source in the part of the system containing the signal - what we term as the

channel. In Shannon’s view, the channel is a weak link in a transmission system.

We often choose what to perceive through the process of looking, which is to say,

through the visual channel. Looking determines what we visually fixate on, and what to
retain from our fixations (Gombrich, et al., 1972, p. 61). Our retained fixations are fit into
a “mental map” that structures and stores visual information. Hochberg notes, “each eye
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movement tests an expectation, and what we perceive of the picture is the map that we

actively fitted together from smaller pieces in this way” (Gombrich, et al., 1972, p. 68).

As Arnheim (1974) states, “there are more things in the field of vision than those that

strike the retina of the eye” (p. 12). Mental interpretations are added by the mind through
its psychological processes (Arnheim, 1974). This means, what we see is not necessarily
what is there. The mind encodes perceived shape from visual sensations and may make

mistakes, sensing two or more, different perceptions and creating channel noise out of

ambiguity (Arnheim, 1974, p. 95). Shown in figure 12 in its extreme; this is a common

occurrence, as the mind continually brokers meaning through perception.

Figure 12. One shape, two forms.

Psychological forces can cause their own forms of channel noise. Overlapping sections of
an image may be hard to understand if their overlapping forms create new simple shapes,

making the mind create visual misinformation, as shown in figure 13, where the arm

shapes overlap and cause confusion (Arnheim, 1974, p. 121). This may occur in an

illustration, photograph, layout, or in real-world visual experience.

Figure 13. Visual noise generated by confusing forms (Arnheim, 1974, p. 122).
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As pointed out by Hochberg, another form of channel noise is created when we try to

communicate too much in too short a time, or too much in too limited a space (Gombrich
et al., 1972). Perception breaks down due to over stimulation of the senses. Commonly
measured in communication transmission systems as “signal-to-noise ratio”, this can be
caused by the inability to process an excess of simultaneous perceptions. “It is well
known that we can only remember a small number of unrelated items in immediate

memory - somewhere in the neighborhood of five to seven items” (Gombrich et al.,

1972, p. 65). Yet, as we glance, our eyes fixate an average of four times per second, so it
is possible to see too many items, more than we can remember and fit into our “mental

map” (Gombrich et al., 1972).

In the Semiology ofGraphics, Jacques Bertin describes the four fundamental ways the
brain organizes relational information in data graphics, and his system of relationships
can be applied to other sign-systems. Bertin’s “levels of organization” include associative

perception, selective perception, orderedperception, and quantitative perception (Bertin,
1983, 44). These methods of perceiving visual relationships within charts also apply to

looking and seeing images, diagrams and complex layouts on page or screen. Bertin

applies these relational principles to the visual variations of shape, orientation, colour,
texture, value and size.

Associatedperception occurs when we need to understand the overall shape of a total

image or form. When channel noise causes associated perception to break down, it
becomes difficult to decode the environment or complete object we are viewing. Without

being able to perceive the whole, the different parts overwhelm the brain’s ability to

comprehend the entire form.

Selective perception is what enables us to distinguish one thing from another. The mind
must be able to perceive all the required elements, disregard any potentially interfering

information, and finally put the image of the particular form together. Size, value, texture

and colour, and some kinds of orientation can help to selective perception. Shape alone,

often fails (Bertin, 1983, p. 67).
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Orderedperception makes it possible to compare different things within an image to

each other. It involves selective perception of two or more visual entities, enabling us to

define each one, and mentally understand their mutual relationship. By varying texture,

value and size, within our field of vision, we enable these relationships to be established

(Bertin, 1983, p. 67).

Quantitative perception allows us to determine relative quantities or sizes within our

frame of reference. When we pick something up, that looks twice the size of something
we just put down, our mind prepares and tells the muscles to work harder. The only
consistent visual clue for the perception of quantity is size, and any other variable will
cause channel noise to occur.

Visual channel noise is created when we attempt to establish relational meaning while

ignoring Bertin’s insights into the mechanics of relational systems.

Much of Edward Tufte’s statistics design theory supports the perspective of visual
channel noise. The following is a description of various key ideas, taken from several of
Tufte’s books on statistical design.

Maximize data-ink ratio: Tufte (2001) refers to the ratio between actual data and visual
adornment as the data-ink ratio. This ratio is the amount of ink devoted solely to

expressing the data, divided by the amount of ink in the complete data graphic, and is
shown below. This concept is akin to signal-to-noise ratio but yields a different quotient.

data-ink
data-ink ratio =

total ink used
to print graphic

Figure 14. Tufte’s equation for data-ink ratio (Tufte, 2001, p. 93).
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The well-established concept of signal-to-noise ratio shown in figure 15, is common to

various communications disciplines, describes Tufte’s concept of data-ink maximization,
and should overwrite Tufte’s data-ink ratio concept due to its mutual intelligibility and

prior acceptance.

signal
signal-to-noise ratio =

noise

Figure 15. Standard equation for signal-to-noise ratio.

Chartjunk: Tufte’s (2001) famous term chartjunk includes various concepts, such as

moire vibration effects, overpowering grids, and aesthetic adornment. Chartjunk is a term

that refers to anything that competes with the data, and therefore causes channel noise
within graphics.

Maximizing data density: Data that is spread too thinly is at best non-informative. Data

gains meaning through richness of its data metrics. As Tufte explains, “the simple things

belong in tables or in the text” (Tufte, 2001, p. 168). Tufte’s data density quotient is

represented by the number of data entries within a data graphic, divided by the total area
of the graphic, where the goal is to have a high amount of data within a prescribed area.

Tufte believes that viewers are suspicious of data-thin graphics, wondering what is left
out. The equation for data density is shown in figure 16.

number of
. . . . entries in the data matrix

data density of graphic =
area of data graphic

Figure 16. Tufte’s equation for data density (Tufte, 2001, p. 162).
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Layering and separation: These concepts enable various streams of information to stand

apart. Skillful layering of information can eliminate visual interference between elements

in the same visual space. Separation can be accomplished through the manipulation of the
visual weights of relative elements, orchestrating meaning and visual narrative by

separating figure from ground, information from grid (Tufte, 1990, p. 63).

Colour and information: Tufte (1990) cautions the information designer of colour:
“Above all, do no harm” (p. 81). Subtle and sensitive colour use can elevate the reading
of information, but the use of bright colours with too much contrast, or too little, can
cause channel noise.

The smallest effective difference: When relating labels to images, or colours to diagrams,

subtlety works best. Heavy graphic lines pointing from various labels to an illustration,

competes with the information. Emphasize the information, and do not try to emphasize

everything.

Non-informative patterns: Tufte points out that channel noise can occur because of
interactions between visual elements, such as text and graphics, within a signifying space.

“An omnipresent, yet subtle, design issue is involved: the various elements collected

together... interact, creating non-informative patterns and texture simply through their
combined presence” (Tufte, 1990, p. 53).

A critical area that Tufte does not explore in depth, is that of visual noise within text.

Miles Tinker studied text legibility and performed various forms of reading tests, using

various methods of research, including speed of perception tests, perceptibility at a

distance, perceptibility in peripheral vision, visibility threshold, and eye movement

pauses (Tinker, 1963).

One of Tinker’s main methods tested perception - how the visual channel behaves.
Tinker’s research of eye movements and pauses when reading, is direct evidence of a
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mechanism of channel noise. “In reading, the eye moves in quick jerks, called saccadic

moves, from one fixation to another along a line of print. The fixation pauses are the

periods of clear vision” (Tinker, 1963, p. 23). Tinker measured the frequency of eye
fixations against reading speed for many different text layouts and found a correlation:
more fixations means slower, more difficult reading, as shown in figure 17. Proper

typesetting allows the reader to glance more easily, more efficiently, and less often.

Figure 17. Eye movement plots of a good reader (top) and bad reader (bottom)

(Tinker, 1963, p. 24).

Channel noise in text can be managed by respecting Tinker’s (1963) findings, some of
which are shown below:

1. Not all letters within a typeface are equally legible (p. 35).

2. Readers prefer serif type (p. 64)

3. Text in all capitals retards readability (p. 65).

4. Non-uniform arrangements of type (not symmetrical columns of roman text)

retard readability, and are not preferred by readers (p. 65).

5. Line width, type size and line spacing must all be coordinated (p. 73).

6. Black text on a white surface is read better than white on black (p. 151).

7. Text is read more easily, at a glance, when print and paper have highest contrast,
such as black on white (p. 152).
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By understanding the concept and means of Bertin’s relational orders of perception -
associative, selective, ordered and quantitative perception - visual designers can avoid

causing channel noise through relational design issues. Tufte’s concepts of data-ink ratio,
data density, layering and separation, colour subtlety, and avoiding non-informative

patterns, offer techniques that help designers limit visual channel noise. Tinker’s research
outcomes show that typesetting affects perception by empowering or limiting the eye’s

performance, and these findings have been substantiated through comprehensibility tests

(see table 10, pg. 95).

2.4.3 Code noise

Channel noise makes a message hard to perceive, code noise makes something that is

perceived, hard to understand. Wilbur Schramm calls this not being in tune” (Schramm,

1954, p. 3). To Wilbur Schramm, the communications problem, at the level of meaning,
stems from more than just linguistic differences. It is based on a broader concept he calls
the “field of experience” (Schramm, 1954, p. 6). Schramm’s field of experience includes

language, but also other information, thoughts, images and perspectives accumulated

through the life experiences of each sender and receiver (Schramm, 1954, p. 4).

Schramm’s concept of the field ofexperience, while broad, appeals to the visual
communication designer who uses multiple sign-systems, along with language and text,
to communicate. Pictures, diagrams, form, textures, everything at the visual designer’s

disposal, must have commonness of meaning to successfully relay a visual message.

Different receivers may interpret simple attributes, such as colour, differently. Jacques
Bertin describes how colour can cause confusion within a diagram:

In a signifying space, any visual variable appears as meaningful; the introduction,
for example, of a color variation whose only aim is aesthetic or decorative will
lead to confusion if the color differences do not correspond to a component
(Bertin, 1983, p. 46).
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Bertin is describing the misinterpretation of colour meaning between a diagram’s legend,
and its signifying space (the diagram itself). A similar misinterpretation can occur

between a receiver’s field of experience, and the “signifying space” of a page or

computer screen. Therefore, a person’s field of experience becomes their mental

“legend”; their personal sign-system that they continually relate to what they experience.

Figure 18. Schramm’s field of experience diagram (Schramm, 1954, p. 6).

Figure 18 shows that the sender and receiver’s signal (message) only has meaning where
the fields ofexperience overlap. Every non-common part of their field of experience is
not communicable between them and is code noise. “This is the difficulty we face when a

non-science-trained person tries to read Einstein, or when we try to communicate with
another culture much different from ours” (Schramm, 1954, p. 6).

According to Hockett, a person’s idiolect is the “totality of speech habits of a single

person at a given time” (Hockett, 1958, p. 321). Not everyone has a single idiolect, as it is

possible that a person can have two idiolects, such as someone who became fluently

bilingual as a child. A language is therefore a collection of idiolects that are mutually

intelligible, and also a collection of dialects, which are sub-groups of language,

containing idiolects with greater similarity and less variance that that of the complete

language (Hockett, 1958, p. 322).

Hockett (1958) describes another way of seeing the issue of commonality, adding the

concept of dialect flexion. Mutual intelligibility of a dialect may be high or low, for

example, North American English has a high degree of mutual intelligibility and

therefore, Hockett’s dialect flexion is low, while ifwe consider German, Dutch and
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Flemish together, it has a lower amount ofmutual intelligibility so the dialect flexion is

high (Hockett, 1958, p. 326). The concept ofdialect flexion, may be applicable within
visual communications as well, as certain subcultures, disciplines, or target audiences,

may show varying levels ofmutual intelligibility. An example of this would be the

discipline of accounting and that of business entrepreneurship, where accounting would
have high mutual intelligibility and business entrepreneurship presumably lower.

Hockett describes the set of “shared features” (signifiers) of any group that regularly

communicates, as their “common core.” Any of the terms from the common core (figure

19) are mutually intelligible, but if any of the speakers resorts to using elements of their
idiolect outside the common core, they produce code noise (Hockett, 1958, p. 332).

Figure 19. Common core of two idiolects or groups (Hockett, 1958, p. 332).

Visual communication designers must ensure the visual messages they create, share a

common core with their receivers. They must evaluate both their client (sender) and their
client’s target audience (receiver) to accomplish this.

Figure 20. Three idiolects sharing no common core (Hockett, 1958, p. 333).
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In figure 20, A, B and C represent three groups, each of which share a common core with
the others, but together, they share none, and thus, cannot converse as a group (Hockett,
1958, p. 332). If the visual communicator and his or her client are represented by A, and
their target audience is B and C, then they will need to split their audience into two target

markets and reconfigure their message to fall within the common core of each.

The concepts offered by Saussure, Greimas, Schramm, Hockett and Barthes do not only

apply to text alone, but also relate to other visual sign-systems. These concepts help us

understand the attribution ofmeaning, and mutual intelligibility, and clarify that these
traits inherent in sign systems need to be assessed and managed. But there are other

potential sources of code noise. According to Tufte (1990), the various elements in a

visual presentation interact, and this may lead to code noise. Communication designers
can manage these visual occurrences, caused by the simultaneous interactions of various
visual sign-systems, by applying principles such as multimodality and parallelism.

As Jacques Bertin (1983) states, conventions of representation cannot be changed within
a '‘signifying space”, as they would be seen to have incorrect meaning (p. 47). Simply
stated, you cannot decide that “t” means “n” halfway through a report, as this would

change or destroy the text’s meaning. As Bertin (1983) points out even an inset graphic
or text should respect the dominant conventions of the signifying space (p. 47).

Bertin’s rule is important to visual communication, especially when designers use

multiple sign-systems within the same presentation. Multiple modes of information,

simultaneously-presented, can increase meaning, and increase a message’s effect. But

sign-systems are based on conventions, and the conventions of any sign-system

interfering with another set of conventions, will create misinformation and compromise
the potential of such presentations of information.

According to Edward Tufte (2001), we should use words, numbers and illustrations

together, in order to communicate complex ideas clearly (see figure 21). This approach to
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meaning creation is termed multimodality. Multimodality is conceptually supported by
dual coding theory, as text (language), will be simultaneously processed with images
such as graphics and photographs in the brain.

cogniti a noi,ma da ogni noftra immaginazione. Ma quella che
pone Apclle del moftrarfi Saturno bora oblongo, & hor’ac-
compagnaro con due ftelle a t fianchi, creda pur V. S. ch’e fta-
ta imperfezzione dello ftrumento, 6 dell’occhiodel riguardan-
te,perche fendo la figura di Saturno cost cCP >come moftra-
no alle perferte vifte i perfetti ftrumenti , doue manca tal
perfezzione apparifce cosiC^2l5 non f* diftinguendo perfetta-
mentc la feparazione , e figura delle tre (telle; maiochemil-
Je volte in diuerfi tempi con eccellente ftrumento I hd riguar-
dato, poITo alficurarla , che in efio non fi e fcorta mutazione_j

Figure 21. Galileo’s use ofword and image together (Reproduced in Tufte, 1990, p. 120).

One of the challenges of using simultaneous multiple streams of information, is ensuring

they do not interact and create noise. Tufte (1990) calls this the “1 + 1 = 3” effect, where
various information interacts becoming non-informative (p. 61). By employing the

concepts of visual layering and separation, these effects can be managed. Layering
enables the designer to separate the two-dimensional surface into several planes through
the use of transparency or colour, as shown in figure 22. Layering helps to facilitate
multimodal approaches to communication.

Examples of Ligatures:

Betty dictated her final wish to leave.

Figure 22. Example of visual layering employing colour for separation of visual planes.

Separation of elements, through the use of contrast of visual weight and colour, can
reinforce meaning (Tufte, 1990, p. 63). This can be seen where any information is plotted
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on a grid. If the grid is drawn too heavily, visual code noise overwhelms the information,
because the viewer interprets the grid as information.

Different sign systems or modes of communication may help explain themselves through
visual parallelism. Parallelism may elevate relative meaning between various elements of
a single sign system, as shown below.

3
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Figure 23. Parallelism between instrument, key, frequency and note

(D. E. Hall, 1991, inside back cover).

Tufte (1997) defines the visual confection as an assembly of objects placed together to
tell a visual story. “Confections place selected, diverse images into the narrative context

of a coherent argument. And, by virtue of the architecture of their arguments, confections
make reading and seeing and thinking identical” (Tufte, 1997, p. 151). The pioneer 10

satellite, carried such an image, meant for a non terrestrial reader, who could, some day,
come upon the satellite (see figure 24).
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Figure 24. Pioneer 10 plaque, pioneer satellite, NASA. (Adapted from Hoagland, 2013).

Visual confections may integrate informative text into their narratives to explain details
or reinforce meaning, but it is the selection of appropriate points within the “streams of a

story”, that create their impact. “The limits of confections arise from thinness of content,

flimsy logic, poverty of annotating text, and heavy-handed arrangement of structure”

(Tufte, 1997, p. 141).

Within the visual confection, the visual communication designer becomes the storyteller,
the narrative becomes the visual, and the designer’s effort, rather than to eliminate code

noise, or defend meaning, is toward that ofmeaning creation. Although Tufte’s definition
of the confection is clear, in a sense, designs on a page or screen are often visual

confections, and if the designer considers this, the importance of their content choices
and structure of assembly becomes clear.

The concepts of signification, the semiotic square, mutual intelligibility, and connotation,

can help visual communicators to understand basic conceptual elements, explore

meaning, understand subcultures, and relay intended cultural codes, within text and other
visual sign-systems. Through the proper application of convention, multimodality and
visual confections, visual communicators can heighten the effectiveness of simultaneous
use ofmultiple visual codes, and manage visual code noise (see table 11, pg. 101).
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2.5 Summary

Visual perception is governed by the various ways the mind processes visual information
that the eyes see, and has been researched and described through the perspective of visual

perception psychology. Researchers from several disciplines have contributed perception
theories and criteria potentially applicable to visual communication design, and these

may be researched through design means to study their effectiveness.

Amheim's Gestalt perspective of visual perception of art has offered a strong foundation
that informs visual communication design, but has not developed criteria suitable to

apply to it. Bertin and Tufte have added valuable concepts applicable to the design of
statistical information, and their theories and criteria may be adapted to apply to visual
communication design in general, but would need further analysis. Ware’s concepts of

preattentive cues have been studied by perception psychologists and may also apply to
the broader perception challenges faced by visual communication design.

Semiotics has built upon the perspectives of linguistics to understand how we assign

meaning to words, text and images. Through communication studies it has been noted
that cultures communicate through mutually shared sign-systems, helping to describe the

mechanism ofmass communication through semiotic denotation and connotation.
Greimas’ semiotic square has explored the complex meanings within signification, and,
as shown by Floch. could become a useable tool for marketing and communication, but
can it be made to work within a visual communication designer’s practice and project

timeframe? The semiotic square deserves further study within the field of visual

communication to research its usability.

By understanding the concepts of channel noise and code noise, visual communication

designers may gain conceptual tools that enable them to manage these negative effects.
The perception and meaning theories, tools and criteria, researched within perception

psychology, linguistics, semiotics, communications studies, and statistics design appear
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to inform the discipline of visual communication design, and may be applicable within
the field to help minimize communication noise.

The applicability of these theories, tools and criteria must be researched and tested within

a visual communication design scenario to explore their potential use and contribution to

the field. Several of the theories that contain researchable criteria and tools could be

studied, such as Ware’s preattetive cues, Tufte’s design principles, or the semiotic square.

It is hypothesized that they will be applicable and useful within design research and

applicable to the design process.

A suitable design scenario would be a succinct presentation of visual and textual
information that must be understood quickly, such as a corporate at a glance

presentation. Such presentations must deliver critical messages quickly, and can test both

perception efficiency and the establishment of meaning within their messages. The
research scenarios should test the usefulness of the tools and criteria in researching

design, and also in developing design. The following research question is therefore
considered:

How can fundamental communication theories help visual communication designers

manage visual noise and increase communication effectiveness in corporate at a glance

presentations?
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3 METHODS

3.1 Introduction

Various communication fields, such as semiotics, linguistics and perception psychology,
have developed their own distinct communication theories and analytical tools. It is

hypothesized that some of these theories and tools may be adapted and combined with
visual communication design principles through an interdisciplinary approach, allowing
communication designers to understand and manage visual noise that can negatively
affect their communication goals.

Various approaches were used to address the following goals:
1. To research aspects of noise disruptions previously discovered within existing

communication theory models.
2. To research the various communication tools developed within disciplines

adjacent to visual communication design.
3. To integrate the findings of the literature review, with the opinions of experts, and

with the findings from the case studies.
4. To reflect on designs for an at a glance presentation which were created using the

theories and criteria of the research.

The research methods included three expert interviews, 20 case studies of at a glance

presentations, evaluation and establishment of design criteria, and the application of the
final set of criteria to a design project. Each set of findings helped inform the next step, as

the strategy of inquiry was that of grounded theory.

A final design prototype was created, which addressed the question:

How can the design criteria, researched in the literature review, be applied, and how

useful are they, when used to generate an at a glance presentation design?
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3.2 Setting

The research was conducted using a computer at Parable Communications, the
researcher’s communication design office located at 352 Elgin Street in downtown

Ottawa, and at the home office of the researcher. From these two sites the case study
materials were sourced, and telephone interviews with the two Toronto-based experts

were conducted. The Ottawa-based expert was interviewed face-to-face in his living
room at his Ottawa home.

The design project meetings were held at the offices of the Canadian Institutes ofHealth
Research (CIHR), as the project was to develop an at a glance prototype for CIHR. The

meetings were held in the office of the Manager of Creative Services, 160 Elgin Street,
9th floor, Ottawa. The design project was produced on computer, in Adobe InDesign,
Illustrator and Photoshop, at Parable Communications, and the researcher’s home office,
and presented as design prototypes, at CIHR.

3.3 Participants

Expert interview participants were selected through purposive sampling by researching
the expertise required within an at a glance development team, then locating such

experts. These included, a public/private sector investor relations expert who was known
to the researcher, a partner of a large Toronto-based design agency specializing in the

design of annual reports, recommended by the investor relations expert, and a

information design expert with specific expertise in multimodal design (a former

colleague of Edward Tufte), who was recommended to the researcher. The three experts

included:

1) Elaine Wyatt: Wyatt Strategic Communication, a Toronto-based Investor
Relations expert who has worked on hundreds of annual reports. Elaine Wyatt is
the past recipient of the Canadian Investor Relations Institute (CIRI) Award of
Excellence in Investor Relations (2011).
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2) Lorie Briere: Principal, and an active communication consultant at the Works

Design Communications, a large Toronto-based corporate communication firm

specializing in corporate reporting.

3) Graham Larkin: an educator, currently teaching multimodal information design,
and past Curator at the National Gallery ofCanada. While studying at Harvard

University, Graham Larkin aided author and data visualization expert Edward
Tufte, with his book. Beautiful Evidence.

The investor relations consultant offered perspective on the kind of information

organizations need to communicate. The design consultant offered insight into the design

goals designers need to establish when organizing at a glance data. The information

design expert offered perspective and vision on emerging methods and innovative

approaches in information design. The interviews lasted between 45 minutes and an hour.
The interviewees were all told they would be asked general, open-ended questions that

they could answer in their preferred manner. Originally, the researcher’s thought was to
have very few questions and let the experts lead the discussion, so as not to influence the

experts’ comments. However, during the first interview, the information design expert

asked about the reason for one of the first questions, so the researcher decided to send

general questions in advance to the other experts, interviewed by telephone.

3.4 Samples

The case studies were performed on computer by the researcher, as the research required
an in-depth knowledge of the theory, principles and tools being applied. A semi-

purposive sampling was taken based on the Google web search parameters of at a glance,
annual report, public annual report. andpublic at a glance, used in both search and

image modes. The at a glance presentations needed to meet four criteria based on

findings from the expert interviews, requirements of the at a glance presentation

prototype, and the researcher’s goal to maximize diversity in the samples. The first
criterion was that there had to be an equal amount representing public and private

organizations, which have different types of stakeholders and communication
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requirements. Traditionally, the private sector has produced more, and better at a glance
presentations (E. Wyatt, personal communication, March 14, 2013), yet the research had
to inform the design of an at a glance prototype for a public sector government agency.

Secondly, they had to represent both on-line and print at a glance presentations, as the
design prototype would initially be used in a print format, and potentially adapted for
online use in the future. Thirdly, they had to use a combination of text and graphic, or
text, image and graphic, as all three experts interviewed stated that a multimodal design

approach was preferable, so text-only at a glance presentations were rejected. The fourth
criterion was that each presentation should be from a distinct business area, to ensure

diversity of the examples. This was achieved for the private sector at a glance

presentations, but proved impossible for the public sector ones, as there were too few
available to choose distinct areas of business. Finally, a total of 20 presentations were

collected, 10 of which came from the private sector, and 10 public sector presentations.

3.5 Final prototype study

The prototype design client was known to the researcher, who had previously produced
the organization’s annual report. They were sampled purposively when spontaneously
and unprovoked, the group expressed negative views on at a glance design, as they were

reviewing the design direction for their next annual report, which would include an at a

glance presentation. They were then asked if they would consider participating in an at a

glance research project that could offer their organization improved stakeholder
communications, and the manager accepted. The group consisted of the manager of
creative services, the senior writer, the production coordinator and the graphic designer.

The group had experience working together and exhibited a strong interpersonal rapport,
trust and lack of inhibition. Towards the end of the project, the final prototype was

presented to the director of communications, CIHR’s upper management, and the
President, approved and put into the production phase.
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3.6 Intervention

There were two sets of interventions conducted, both of which were informed by the

expert interviews. The first were the 20 case studies, which were done by applying three
distinct sets of design criteria and tools to each at a glance presentation. These specific
criteria and tools were selected as a sampling from the literature review to test if the
literature review findings could be applied to design research. The first set of criteria
chosen was Colin Ware’s preattentive cues, which are forms of visual stimuli that are

processed immediately by the brain, facilitating at a glance perception. These included:

1. Contrasts ofform
Line orientation

Line length
Line width

Shape
Size

Curvature

Spatial grouping
Blur

Added marks

Numerosity (one two or three objects)
Convex / concave shape and shading

2. Contrasts ofcolour
Value

Hue

Intensity

3. Contrasts ofmovement
Movement

4. Contrasts ofspatial dimension
Two-dimensional position
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The second case study criteria set was based on the theories of Edward Tufte, derived
through three of his books, The Visual Display ofQuantitative Information, Envisioning
information, and Visual Explanations. These key concepts of perception and graphic
meaning relate to the design of summary graphic displays. Tufte’s criteria included:

1. Data-ink ratio

2. Lack of chartjunk
3. Data density
4. Layering & separation
5. Use of small multiples
6. Use of colour for information

7. Use of the smallest effective difference

8. Use of numbers, words, drawing together
9. Use of parallelism
10. Use of visual confections

The third case study criteria set was Greimas’ semiotic square, and was based on Floch’s

description of its use. The semiotic square set up comparative differences of contrariety,
contradiction and complementarity to inform and create a matrix ofmeaning. Shown in

figure 25, the square was set up in a general manner based on observations of the various
at a glance presentations, then the performance of each at a glance was compared and
contrasted within the square’s matrix of meaning. The metaterms, shown top and bottom,
far left and far right, described the measurable aspects of the at a glance presentations

(Hebert, 2013).
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more meaningful

less time

at a glance-like
has immediate
meaning

hook-like

has more meaning
when studied
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more time

does not have more
meaning when studied

superficial

—>

does not have
immediate meaning

confusing
less meaningful

Figure 25. The semiotic square constructed to analyze the at a glance presentations.

The three criteria sets were applied to the 20 at a glance case studies listed below (see

Appendix B):

1. University ofNotre Dame Center for Social Concerns
https://socialconcerns.nd.edu/annualreport/201 l/index.php/at_a_glance/

2. The Ottawa Hospital
http://www.worldclasscare.ca/en/at-a-glance/

3. Texas Tech University
http://www.ttu.edu/administration/president/ar/

4. NSERC Investment Dashboard

http://www.nserc-crsng.gc.ca/db-tb/index-emz.asp
5. Telefilm

http://www.telefilm.ca/rapport-annuel/2011 -2012/index-en.html
6. Green Alliance (pdf)

http://www.green-alliance.org.uk/greengrowth_GermanvUK/
7. University of South Wales (UNSW) (pdf)

https://newsroom.unsw.edu.au/publications/annual-report
8. Chicago Foundation for Education (pdf)

http://www.cfegrants.org/donors/annual-report/
9. iCord Health Research (pdf)

http://icord.Org/news/2012/l 1/icords-annual-report-is-now-available/
10. HIM Trademark & Design (pdf)

http://oami.europa.eu/annualreport2010/html/en/ataglance.html
11. Kier

http://www.kier.co.uk/ar2011 /overview/kier-at-glance.html
12. Benesse Holdings

http://www.benesse-hd.co.ip/en/ir/ar2012/finance.html
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13. Bank ofMontreal
http://www.bmo.com/ar2011 /glance-who-we-are.html

14. Sysco
http://www.sysco.com/investor/Online Annual2012/sysco-at-a-glance.html

15. Tesco PLC

https://www.tescoplc.com/files/reports/ar2012/index.asp?pageid= 15
16. Waggener Edstrom (pdf)

http://waggeneredstrom.com/we-at-a-glance/
17. Vodophone 2011 (pdf)

http://www.vodafone.com/content/index/investors/investor_information/annual
report.html

18. AstraZeneca 2011 (pdf)
http://www.astrazeneca.com/Investors/Annual-reports

19. DCC 2012 (pdf)
http://www.dcc.annualreport 12.com/

20. Canadian Tire 2012 (pdf)
http://corp.canadiantire.ca/EN/INVESTORS/FINANCIALREPORTS/Pages/Annu
alReports,aspx

The second intervention was the creation of the at a glance prototype, which was

developed with the ClHR creative services team. Criteria developed from the literature

review, the case studies, and the expert interviews, was combined and analyzed in a

grouded theory approach, resulting in a condensed, hybrid set of design criteria and tools.
The resulting criteria set was applied to design process of the prototype, and later
reflected on, to study its effectiveness.

3.7 Materials

3.7.1 Expert interviews
The expert interviews were recorded on a digital voice recorder, which was hand held for
the in-person interview, and connected to the telephone for the Toronto-based experts.

For the Ottawa interview, done in-person, no questions were forwarded beforehand, as it
had been agreed the interview would focus on communication multimodality. An emailed
MS Word file of general questions was sent to the Toronto-based experts before the

telephone interviews were conducted, to brief them on their discussion topics, although
the interviews did not strictly follow the question formats. These questions were based on
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the previous knowledge of the researcher, who had considerable visual communication

design experience in the area of annual report at a glance presentations.

I he information design expert was asked the following questions in his interview:

A) Questions on multimodal communication:
1. What are your ideas on multimodal communication?
2. What is the difference between multimodality and multimedia?
4. What does multimodality offer to at a glance viewing?
5. Is multimodality always redundant?

B) Questions on multivariate data displays:
1. What does multivariate communication accomplish?
2. Can you create more accountability through multivariate, relational data?

The investor relations expert was asked to consider the following questions before her
interview:

A) From a historical to up-to-now perspective:

1. What is an at a glance presentation?
a. What is a glance? Why aren't they glanceable? Or are they?
b. Who are they for?
c. Generally, what impression are they supposed to make?
d. What do they contain?
e. What are their different strategies

2. What are the different forms of at a glance sections?

a. Private vs. public sector

b. Other kinds (not-for profits, government agencies etc.)
c. How should they differ?

3. Should organizations do them?

63



MANAGING PERCEPTION AND MEANING IN VISUAL COMMUNICATION DESIGN

B) Regarding the future ofat a glance presentations:4.How else could an at a glance be conceived?
a. What is most important for new organizations to convey?
b. How could a government agency use one?
c. Random ideas and brain dump?

The communication design expert was asked to consider the following questions:
1. Does your team usually conceive of the at a glance content, or does this usually

come from your clients?
2. What is the role of the designer in creating an at a glance presentation?
3. How graphic should they be vs. textual? How about photographic?
4. Are there different approaches to at a glance design that you have taken?
5. How long should it take to understand one?

6. How could be improved in the future?

3.7.2 Case studies

The case studies were done by the researcher, as it was necessary to understand the

theory behind the criteria and tools of each set. The concepts required reporting the

analysis scores for the 20 at a glance presentations, for each of the three design criteria

sets, for a total of 60 design criteria score sheets. Each design criteria set had a scoring
sheet formatted for its specific criteria (see Appendix c). For the Ware system, the sheet
had a 16-item Likert scale scoring the use of preattentive cues. The Tufte system had a

10-item Likert scale scoring the 10 selected design principles, and the Floch sheet had
two semiotic squares recording meaning and speed scores, for the one-minute and five-
minute period scoring sessions.

3.7.3 At a glance prototype

The prototype design meetings were recorded on a digital voice recorder, usually placed
on a table between the participants. Meeting reports were made after each meeting a

simplified version was emailed to the participants, and a hard copy was handed out at the
next meeting. Several other meeting handouts were created, including experimentation
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with the semiotic square, rough design concepts and initial rough designs, all printed on

standard laser copier paper. A scaled colour mock-up was printed at a digital print shop,
presented, discussed and kept by the client, and a final high fidelity prototype was

presented at the final meeting.

3.8 Measurement Instruments

3.8.1 Expert interviews
The comments and perspectives from the interviews were not directly comparable, as the

experts talked freely sharing their knowledge and opinions, so once complete, the
comments were grouped under themes and cross referenced. The themes are descended

from various questions discussed with the experts. The themes are listed below:

1. Purpose of an at a glance
2. Different forms ofat a glance presentations
3. How readers interact with at a glance information
4. Multimodality and multivariate information
5. The future of the at a glance presentations

3.8.2 Case studies

A method of triangulation was developed to study the at a glance presentations and to

validate the research results (Yin, 2009, p. 114). Three researcher-made measurement

instruments, derived from the literature review, were used to test the 20 at a glance

presentations. These instruments were based on Ware’s visual perception psychology,
Tufte’s statistics design principles and the semiotics of Greimas and Floch. The resulting

triangulation became both theoretical and methodological, as the three distinct theoretical
approaches had unique methods (Yin, 2009, p. 116).

The first was a measurement instrument based on Colin Ware’s preattentive cues. These

cues describe visual elements and behaviours of elements that, when seen, are
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immediately processed by the brain. A 16-item list of preattentive cues containing 11
kinds of contrasts of form, three kinds of colour contrasts, contrasts ofmovement and
contrast of two dimensional position, was formatted into a list (see page 59). Statements,
such as variations in shape help to create visual distinction, and, hue changes help to

create visual contrast, covering each preattentive cue, were stated as Likert items,

allowing the researcher to select seven steps between strongly disagree, and strongly
agree, which were recorded and analyzed.

The second was a testing instrument based on Edward Tufte’s design principles. Tufte's

concepts cover various aspects of statistics design best practices, usually combining
several design perspectives into an overarching principle. An example of this is

chartjunk, which describes various ways to make chart design uncluttered and clear,

summing them up in a single design principle. A 10-element list of design principles,
taken from three ofTufte’s books, was formatted into a list (see page 60). Statements,
such as data-density is high, and, uses numbers, words and drawing together, covering
each design principle, were stated as Likert items, allowing the researcher to select seven

steps between strongly disagree, and strongly agree, which were recorded and analyzed.

The third measurement instrument was based on Jean-Marie Floch’s use of the semiotic

square. The semiotic square, originally conceived by Algirdas Julien Greimas, deeply

explores the meaning of ideas or things, by stating their qualities in relations of

contrariety, contradiction and complementarity, allowing the researcher to understand the

meaning inherent in that idea or thing. The square is usually used as a contemplative tool,
and not a measuring device, so it was divided into a square of 49 equal sub-units, with
seven cubes along each side. In this particular set up of the semiotic square, the numbers

corresponded to values for speed, from fast+ to slow-, in the x-axis, and for meaning,
from low- to high+ in the y-axis. The square was used to analyze each of the 20 at a

glance presentations for one minute, and later for five minutes.

66



MANAGING PERCEPTION AND MEANING IN VISUAL COMMUNICATION DESIGN

3.8.3 At a glance prototype
The final design prototype was reflected on by the researcher and the ClHR creative
services team. The process of reflection was based on the client’s opinions, of the
design's effectiveness, and also the effectiveness of the final design criteria and tools,
which were a combination of the literature review findings, and the expert interview and
case study findings.

3.8.4 Validity and reliability
The aim of the research was to explore and develop research tools and to ascertain their
validity and reliability. As these research tools are in development, their validity has yet
to be determined. The main method used to ensure design tool validity and reliability was

triangulation.

The interdisciplinary research of theories, methodologies and criteria, conducted in the
literature review, was triangulated to identify areas of theoretical convergence, which

helped established its validity. The results were collected to establish a set of design
criteria and tools.

The aim of the case studies was to question the usability of the literature review findings,
and triangulate these findings testing three distinct sets of design tools. The design tool
research was cross-referenced within the case study to help validate the tools.

The expert interviews were studied, establishing common themes, forming a set of expert

findings which were triangulated with the literature review criteria and the case study

findings to develop a final hybrid design criteria set.

The validity of the final criteria set was tested by applying it to a design development

process involving four members ofClHR’s creative services team, and the results were
further validated by CIHR’s Director ofCommunications.
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3.9 Data Collection/Procedures

J. 9.1 Expert interviews
The expert interview data was collected by reviewing the digital recordings of the
conversations, making notes, then grouping the notes under the main clusters of themes
observed in the interviews. The final criteria list formed five themes, within which the

expert opinions were grouped (see page 65).

3.9.2 Case studies

The case study data was collected in two ways. For the Ware and Tufte systems, the data
collection was similar. Each criteria set had its separate criterion written as a Likert-item
statement, scoring the amount of agreement the researcher had with each criterion, as it
related to the specific at a glance presentation being studied. The Ware system had a

16-item Likert scale; and 16 aspects of each at a glance design were scored and recorded
on a separate sheet for each of the 20 at a glance presentations. The same was done for
the 10-item Tufte system. The at a glance presentations were scored from one to seven,

with one being poor, four medium and seven excellent. The qualitative ratings were
cross-referenced between each design to establish consistency, and once the 20 at a

glance sections were studied, the scores for the first five were rechecked to ensure

consistent scoring had occurred.

For the Floch system, there were only two criteria for each at a glance presentation, but
each was collected twice, as the research was done for one-minute viewings of each of
the 20 at a glance presentations and a day later, it was done again for five-minute

viewings of each at a glance presentation. This was done to acknowledge the different
kinds of readers of this type of information, discussed in the expert interviews, which
noted that some readers spend little time on each section, while others read every word

(E. Wyatt, personal communication, March 14, 2013). Each of the of the 20 at a glance
sections were viewed for the specified time period, and the researcher recorded a
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qualitative score for speed (ease of information access), and meaning (what was learned
from the at a glance presentation about the organization), by selecting the cube at the x

and y-axis intersection of the two values.

3.9.3 Literature review andfinal criteria
The literature review criteria was collected by researching key contributors to the field of
communication research, within the disciplines of information and communication

studies, philosophy, psychology, cartography and statistics design, visual communication

design and typography, linguistics, and semiotics. The main findings were positioned
within the categories ofperception and ofmeaning, with communication criteria and
tools identified and recorded within each category.

Several of the criteria sets from the literature review were tested in the case studies to

analyze their effectiveness, and the results were combined and refined with those from
the literature review and from the expert interviews, forming a hybrid communication

design criteria and tool set.

3.9.4 At a glance prototype

The prototype design was conceived using various criteria and tools from the sets of
literature review criteria. Floch’s semiotic square was used to strategically position and
define the at a glance concept, and various other perceptive criteria, such as those of
Ware and Tufte, were used to analyze and develop the design. Meeting notes were

recorded documenting the design process. A semi-final at a glance prototype was

presented to CIHR’s President, Director of Communications and executive team for
comment. The resulting comments were discussed with the four-person client team, and

integrated into a final prototype.
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3.10 Data Analysis

3.10.1 Expert interviews
Data from the expert interview notes and questions were grouped under main themes and
turned into lists. The five main themes resulting from the data analysis are listed in
section 3.7. The results are listed in section 4.1.2.

3.10.2 Case studies

The case study data was recorded on seven-point Likert scales for the Ware and Tufte
data. The numbers 1-7 were recorded for the least to highest levels of agreement for each
Likert item, creating an ordinal scale, meaning that the values on the Likert scale went
from low to high, but were not considered quantitative, as there was no certainty that the
difference between strongly disagree and disagree was equal to the difference between

disagree and neither/nor, as these were qualitative observations (Simon, 2007).

The Ware and Tufte data was processed using a technique suitable for statistically

analyzing qualitative information, by calculating the five-number summary for the data
sets of each question (Nord, 1995). The five-number summary included the high and low

range of the data, the median, the first and third quartile values, and the interquartile

range (the difference between quartile one and three). This approach was suitable for

turning qualitative data into graphic representation using box and whisker plots, which
were plotted becoming visual analysis tools (Simon, 2007).

Tables were created recording the Ware and Tufte at a glance data. For each of 20 at a

glance presentations, the scores were recorded for each measurable item, and listed in
ascending order on the left of the table. The number of design items employed within
each at a glance design was listed on the right, along with the median value, the five-
number summary values. The box and whisker plots were placed on the far right of each
table. A second Ware and Tufte table was added, analyzing each design item, and

recording its amount of use and average score.
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The Floch system did not require data processing, only translation from -3, -2, -1,0, 1, 2, 3
scores, to 1,2, 3, 4, 5, 6, 7, to match the Ware and Tufte scoring systems. The scores had
been taken at one minute and five minute viewings, and each at a glance presentation
produced only four data elements, two scores for meaning and two scores for
communication speed.

A table was created recording the Floch data. For each of 20 at a glance presentations,
small semiotic squares were shown on the right of the table. The data was also plotted as

double bar charts with the speed and meaning median added, in order to match, as closely
as possible, the box and whisker plots for the Ware and Tufte systems.

A final triple bar chart was plotted, comparing the median scores for all three systems

combined, in order to compare properties of the systems, and see if there was any

correlation between them.

3.10.3 Consolidating the literature review, expert interview and case study criteria
The literature review criteria was analyzed and combined in two charts to cross reference
its conceptual values and redundancies, and the initial list of criteria and tools was

finalized. This was combined with the expert review results to consider which aspects of
at a glance design would benefit through design analysis, and with the case study

findings to consider which criteria and tools worked effectively as analysis tools. This
combined and refined list was considered an end product of the thesis design criteria
research (see table 10, pg. 95, and table 11, pg. 101).

3.10.4 At a glance prototype
The at a glance prototype was created over seven weeks and five, one-hour client
meetings with the CIHR project team.

1. The first meeting was spent gathering general comments on the clients’ views of
at a glance designs and their communication challenges.
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2. The second meeting focused on the target audience ofClHR's at a glance

presentations and what that audience required to know.
3. The third meeting explored the fundamental meaning of the at a glance project,

introducing the semiotic square and applying it to several ClHR communication
themes. This meeting also included initial infographic design exploration.

4. The fourth meeting introduced initial at a glance design prototypes to analyze the

design’s visual meaning.
5. The fifth meeting explored the application of perception criteria to address visual

design issues encountered in the initial prototypes.

During the fifth meeting, the final design criteria list was discussed with the project team,
and reflected upon in relation to the design process and outcomes of the at a glance

prototype. The roles of perception criteria and meaning criteria were discussed, as they
related to at a glance development.

The meeting notes and prototype development were analyzed to document the application
of the design criteria to the design process. The various meeting tools and the status of
the prototype design was incorporated into the timeline. The relationship of the design
criteria effectiveness was considered against the project timeline to determine if the
criteria had been both effective and efficient.
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4 FINDINGS AND DISCUSSION

4.1 Expert Interview Analysis

Annual report at a glance projects require interdisciplinary expertise. From the investor
relations perspective (the client’s perspective), a deep understanding of the client’s
financial performance, the data that supports it, the business strategy, and culture must be

conveyed (E. Wyatt, personal communication, March 14, 2013). From the design
consultant’s perspective, the business culture must be expressed within a tactical design

approach (L. Briere, personal communication, March 18, 2013), and effective
information design can help turn business data into expressive and meaningful
information (Tufte, 2001).

4.1.1 Framework for interviews
The experts interviewed represented potential members of an interdisciplinary
communication design team suitable for the creation of such a presentation.

1. An investor relations expert (Elaine Wyatt) understands the corporation’s
business environment, corporate objectives, and acquires key data.

2. A communications design expert (Lorie Briere) visually conveys the

corporation’s culture, and develops, expresses and assembles the visual message.
3. An information design expert (Graham Larkin) elevates the meaning of data

through multivariate and multimodal data-set relationships.

As this interdisciplinary research explored different approaches to generating at a glance

information, it did not pose the same set of general questions to each of the disciplinary

experts. Instead, each expert was asked general questions relating to their field and asked
to convey their disciplinary perspective. “Unlike quantitative studies where the researcher
has a present hypothesis that he or she tests, in qualitative research you do not start with
present themes and patterns. Instead, the major themes and patterns emerge during data
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analysis” (Bui, 2009, p. 180). This approach enabled common themes to emerge and
enabled each expert to add more depth within their specific area of expertise.

4.1.2 Interviewfindings

Large and varied audiences
Most corporations and institutions are unique. The information they need to report to

their stakeholders is also often unique, and this creates challenges. Organizations such as

the Canadian Institute of Chartered Accountants (CICA) try to establish reporting
standards for organizations within certain business areas. Best practices in accounting do
not always translate into best practices for communicating with less informed

stakeholders, such as employees, suppliers, or individual investors with little market

knowledge (L. Briere, personal communication, March 18, 2013). Corporate at a glance

presentations, which are usually placed at the beginning of an annual report, therefore,
are tasked to communicate with these large and varied audiences.

Critical information

According to Elaine Wyatt (personal communication, March 14, 2013), the point of

creating an at a glance presentation is to give the reader “critical information quickly.”
The kind of information ranges from organization to organization, yet it should

consistently be the most critical information to that specific organization. But who judges
what is critical, and to which reader?

Lorie Briere suggests that at a glance readers are specifically looking for context. “The

object of an at a glance is not to inform, it is to make someone feel informed. You will
come out of it knowing what you want or need, and that’s what’s interesting” (personal
communication, March 18, 2013).

What the audience feels they need to know is that the company or institution understands
its business and the current situation it faces. People want to feel the organization is

willing to disclose its risks, and explain its successes and failures in a self-aware and
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consistent manner (L. Briere, personal communication, March 18, 2013). The reader

mentally assembles the context for the annual report that follows the at a glance. “If the
company fears the reader will not read entire report, and this is a legitimate fear, then
they can deliver their core messages on one page-spread” (E. Wyatt, personal
communication, March 14, 2013).

Types ofreaders
Elaine Wyatt overviews different kinds of annual report readers:

We always assume there are three kinds of readers. You’ve got the reader who’s
going to flip through the report and you want to make sure your key messages are
delivered to that person, no matter how little time they spend with you. You’ve
got the person who might spend 20 minutes with the report. They might look at an
at a glance. They’re going to look at the charts; they’re going to read the captions,
and the pictures. They’re going to read the headlines, then close the book. And
then you’ve got the person who reads every detail. (E. Wyatt, personal
communication, March 14, 2013)

Lorie Briere (personal communication, March 18, 2013) believes the at a glance
audience is one that does not deeply understand financial reporting, but is looking to

simply trust a company. Why would a company need to quickly communicate with
the stock analyst - one who feels they have to read the entire report? Elaine Wyatt

(personal communication, March 14, 2013) agrees, noting, “some analysts and

investors state they don’t read the entire report, they only read the financials and the

Management’s Discussion and Analysis section.” The professional investors and

analysts have to understand the company in great depth, and this audience isn’t whom
the at a glance is for (L. Briere, personal communication, March 18, 2013).

There are consistent challenges in creating at a glance presentations - the key one being -

they cannot simply be “created”. Corporations and institutions have challenges getting
the required data (E. Wyatt, personal communication, March 14, 2013). These challenges
stem from problems with the comprehensiveness of past data collection, which metrics

they are currently following, their current data management systems, and the fact that
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what is critical, continually changes. Companies also face the challenge of being self-
aware. To create a meaningful at a glance, a company has to know exactly what it wants
to tell the reader, and sometimes they think they must tell the reader everything.

Accountability
The fundamental purpose of an at a glance is to be accountable. At a glance

accountability is not to be confused with the financial accountability of an annual report.
It is the organization’s approach to responsibly and efficiently informing all of its
stakeholders - whether financially literate, or the average person, whether having time to

read every detail, or having little time - about its current state of affairs, its future

prospects, and its connection to those concerned (E. Wyatt, personal communication,
March 14, 2013).

Differentforms ofat a glance presentations
There are several general types of at a glance presentations, depending on the

organization’s communication objectives:

1) Corporate overview: creates a snapshot of what the company does, where it

operates, how it does it, its various business lines, and their status.

2) Market oriented: addresses market pressures affecting the organization, which

may include addressing issues of corporate responsibility. This at a glance

positions the company squarely within its market sector, such as banks,

chemicals, mining, etc.

3) Tactical: this at a glance may be illustrative of the report theme, which may

address any issue relevant to an organization in a given year, or may address a

misconception in the marketplace the organization wants to change, or may

explain an organization’s complex mandate.

4) Future looking: this approach may contain little or no financial metrics, but
communicates holistically and qualitatively, based on values important to
stakeholders, such as social or environmental values.

(L. Briere, personal communication, March 18, 2013; E. Wyatt, personal
communication, March 14, 2013)
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The various approaches described above are extremely customized; express each
organization’s unique culture (E. Wyatt, personal communication, March 14, 2013), and
unique and specific objectives (L. Briere, personal communication, March 18, 2013), but
the at a glance reader has no idea what these meaning objectives are until the at a glance
information is conveyed. In this sense, an at a glance presentation is a method of

presenting information, and not a specific type of information.

Building context

According to Lorie Briere (personal communication, March 18, 2013), at a glance
information is “seen” before it is “read.” No matter the audience, the first impression is
emotional. If the information seems too thin, incorrect, or superficial looking, the initial
emotional impression may be negative, or one of distrust.

Once the first impression is made, the content can be addressed, which leads to a further

purpose. The at a glance section sets the scene for the subsequent narrative of the report

(E. Wyatt, personal communication, March 14, 2013). As the reader progresses through
the report, they build the narrative upon the initial context they have established - their
first impression of the company - established in the at a glance. Too often, organizations
assume their readers know the intricacies of their business, but usually they do not. “Even

Coca-Cola, provides an explanation of its business. Not everybody knows all the things
that Coca-Cola does” (E. Wyatt, personal communication, March 14, 2013).

Multimodality

Multimodality, broadly speaking, is communicating integral, complex messages, with
more than one sign-system, often using three or more sign-systems simultaneously (G.

Larkin, personal communication, March 4, 2013). The quality of the information transfer
is enriched by putting text, and image and number together (Tufte, 1990). At a glance

presentations become stronger, through multimodality, when graphics, text and numbers
work together (L. Briere, personal communication, March 18, 2013; G. Larkin, personal
communication, March 4, 2013; E. Wyatt, personal communication, March 14, 2013).
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Elaine Wyatt notes that there is a human side to communicating corporate information.
“You want the report to visually present information in different ways, or else, visually, it
is tiresome to read, and so it is appropriate to have different kinds of presentations”

(personal communication, March 14, 2013). With multimodal information design, the
viewer has the latitude to approach the content in different ways, and it is through this
combination of sign-systems that the reader gains freedom to interact with the content in
their preferred manner (G. Larkin, personal communication. March 4, 2013).

There are several challenges that readers face with at a glance presentations. When

photographs or diagrams are not clearly explained, or when the textual explanations get

overly long, the imbalance causes the presentations to become ineffective. Multimodality
doesn’t simply mean using several sign-systems. To communicate multimodally, sign-

system interrelationships must be integrated.

Charts themselves, are not informative without supporting context (L. Briere, personal

communication, March 18, 2013). A reader does not need to know that the company
made $100 million last year. What they need to know are the connotations of the results.

Is this amount better than last year? How much did they make per dollar spent? Was there
a reason for this result?

Multimodality requires a sensitive balance between the participating sign-systems in

order for them to create higher meaning. As discussed in section 2.2.3, dual coding theory

supports this (Paivio, 1986), suggesting that multimodal visual communication can

improve visual memory, information transfer and learning, through simultaneous use of

language (text) and visual channels (Sternberg, 2003 p. 261). In order to remain
contextual during the subsequent narrative of a presentation or report, an at a glance must

“teach”, and not simply be comprehensible. In order to establish context, it must be
retained in long-term memory.

Once the reader has glanced at a multimodal display, they can move away from their
initial impression and discover further meanings within the relational data through
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additional glances (G. Larkin, personal communication, March 4, 2013). The information
becomes deeper as you continue to scan, and ultimately may offer the reader a gestalt, if
the mutually enforced meaning is well conceived. “Effective multimodal displays operate

through the principle of enrichment though mutually reinforcing realms” (G. Larkin,
personal communication, March 4, 2013).

Multivariate information
Another information design approach is to relate two or more streams of information,
which may or may not be from the same sign-system. This “multivariate” information
can amplify the meaning of the data. When information is multivariate, it behaves

somewhat like the relationship of contrariety established in a semiotic square, pitting two

or more things against each other to explore their relationship and define their meaning.
For example, if you were analyzing government investments per US state, what
information would you glean from such statistics? You would only have numbers, “but
once you can compare investment per capita by state, you have valuable information”

(G. Larkin, personal communication, March 4, 2013).

Unrelated (not multivariate), noncontextual (not multimodal) information can be seen as

data without meaning - without connotation. In information transfer, it is the act of divide
and conquer (G. Larkin, personal communication, March 4, 2013). Multivariate data

displays force communicators to create meaning through difference, which, as Saussure
states, is the only way meaning can exist (Saussure, 1966, p. 120).
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4.2 Case Study Analysis

Introduction

The 20 case studies were considered to be interdisciplinary research, as the three criteria
sets that came from visual perception psychology, statistics design, and semiotics, were

analyzed and compared to enable their potential use in an integrated visual
communication design toolkit (see Appendix B).

4.2.1 Discussion of interdisciplinary case studies

CASE STUDY DATA COLLECTION CASE STUDY DATA PROCESSING

PROCESS,
COMPARE AND
CONSOLIDATE

FINDINGS

20 AT A GLANCE
PRESENTATIONS

Figure 26. Case study two-step framework: data collection and data processing.

Figure 26 shows the 2 main steps of the case study research, where the 3 sets of criteria
were used to analyze the 20 at a glance presentations, then the data from the analysis was

processed and consolidated.

Each of the 20 at a glance presentations was first analyzed using the Ware criteria (see
section 3.4) and each criterion, if used, was given a score and recorded. Figure 27 shows
an example of the Ware scores for design #2, an eight-page online at a glance.
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Figure 27. Application of the Ware scoring system to an at a glance design.

Each preattentive cue was judged by the proficiency of its use, but only when it was used.
In figure 27, shape scored five, which was positive, but not higher as the use of shape was

barely informational, but mostly aesthetic. Colour hue scored three, which was negative,
as only one colour was used, and not used to highlight information effectively. Two-
dimensional position scored two, which is quite negative, because all key information
was set in a single text column and changes in two-dimensional position were not used to

highlight key information.

Table 1, on the following page, lists the Ware system scores for design two. The

preattentive cues are listed 1 -16 on the left. On the right, the data is presented in bar
charts, with the fine green line (neither positive or negative score) dividing the positive
and negative scores. The median of the scores was calculated and superimposed on the
bar chart. The median quickly indicates whether the design has a positive or negative

average (median) score.
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Table 1. Ware system scoring for design two

WARE SYSTEM: DESIGN 2 SCORES

PREATTENTIVE CUE

1 CONTRAST OF LINE ORIENTATION

2 CONTRAST OF LINE LENGTH

3 CONTRAST OF LINE WIDTH

4 CONTRAST OF SHAPE

5 CONTRAST OF SIZE

( CONTRAST BETWEEN CURVED AND STRAIGHT LINES

7 CONTRAST OF SPATIAL GROUPING

8 CONTRAST OF BLURRING

9 CONTRAST OF ADDED MARKS11CONTRAST OF VARIED NUMBERS OF OBJECTS

11 CONTRAST OF CONVEX VS. CONCAVE SHAPES

12 COLOUR: VALUE CHANGES

13 COLOUR: HUE CHANGES

14 COLOUR: INTENSITY CHANGES

15 MOVEMENT

16 CHANGES IN 2D POSITION

By looking at the list and the bar chart scores, the most and least effective preattentive
cues are highlighted. The chart makes it clear which preattentive cues are unused in
the design solution. Analyzing design #2, the slightly positive effects of shape and
spatial grouping were overshadowed by the poor use of size contrasts and two-
dimensional position.

The 20 at a glance presentations were then analyzed using the Tufte system (see section
3.4). Figure 28, shows the Tufte scores for design #12, a six-page online at a glance.

In figure 28, all charts on the six-page online at a glance were very clear, so chart junk
scored six, which was very positive (meaning there was little chartjunk). The use of
colour to distinguish business lines of the company was consistent throughout, scoring
six, while data density scores were somewhat lower, but still positive, scoring five.
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Figure 28. Application of the Tufte scoring system to an at a glance design.

The Tufte system table for design #12 is shown in table 2, and it shows similar clarity to

the Ware tables for making comparisons and clearly distinguishing which Tufte design

principles were used poorly, used well, or not used at all. The median shows that this

design has a highly positive score, as none of the design concepts were used poorly.

Table 2. Tufte system scoring for design 12

TUFTE SYSTEM: DESIGN 12 SCORES

DESIGN PRINCIPLE

1 DATA-INK RATIO IS HIGH

2 AMOUNT OF CHARTJUNK IS LOW

3 DATA DENSITY IS HIGH

4 EMPLOYS LAYERING & SEPARATION

5 USES SMALL MULTIPLES

6 USES COLOUR FOR INFORMATION

7 USES THE SMALLEST EFFECTIVE DIFFERENCE

8 USES NUMBERS. WORDS. DRAWING TOGETHER

9 USES PARALLELISM10USES VISUAL CONFECTIONS

EH
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The 20 at a glance presentations were then analyzed using the Floch semiotic square

system (see section 3.4). To score the Floch system, the researcher viewed each at a

glance presentation for a one-minute period, then scored the presentation based on what
was learned and how quickly information could be accessed. After all 20 presentations
were scored, the test was repeated, viewing each presentation for five-minutes and re-

scoring the results. Figure 29 shows the Floch scores for design #7, a two-page print at a
glance presentation.

I MINUTE: 5 MINUTE:
MEANING 6 MEANING 6
SPEED 5 SPEED 7

Figure 29. Application of the Floch scoring system to an at a glance design.

As seen in figure 29, a strong impression was made within one minute, but the statistical
information was too detailed for quick, overall understanding. When viewed for five
minutes it was easy to acquire all the information and complete the overall impression.

The Floch semiotic squares for design #7 are shown in table 3, and immediately indicate
overall effectiveness scores. The tendencies toward the top of the square indicate more

meaning and toward the right side, more ease and speed in acquiring information. When

comparing the squares, the tendency toward the upper right of the squares indicates a

superior at a glance presentation, and towards the lower left, an inferior one.
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The Floch system described the behaviour of the complete presentation, while the Ware
and Tufte systems described how well their design principles performed, but not how
well the overall presentation performed. To judge the overall effectiveness of the Ware or

Tufte scoring, the median had to be located. It is therefore interesting to note that the
overall ratings of the separate systems reported similar results, indicating that the
medians of the Ware and Tufte systems may have suggested at a glance meaning.

Table 3. Floch system scoring for design seven

FLOCH SYSTEM: DESIGN 7 SCORES

MEANING: 1 MIN. MEANING: 5 MIN.

1,7
MORE MEANING

S M F
MOREMEANING

S M F

LESS SPEED M MORE SPEED LESS SPEED M MORE SPEED

1.1
LESS MEANING

1.1
LESS MEANING

Analyzing and comparing the three systems

The Ware data did not directly measure the overall effectiveness of each at a glance

presentation, but identified the number of preattentive cues being used, and to what
degree of proficiency. The data suggested that the higher scoring presentations were
using visual perception tools to better communicate their messages.
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Table 4. Ware system at a glance scores

AT A GLANCE# # USED Q1 M Q3 IQR
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In table 4, the data shows that using more cues does not always increase the median
score, although Ware states that redundant coding can have a cumulative effect, if not

always 100 percent additive (Ware, 2013, p. 159). Table 4 suggests proficiency of use
was the much more critical - that the design challenge was to use preattentive cues well.

In table 5, the bar charts on the left describe the credibility of the preattentive cue median,
as a higher amount of use, means more dependable data. When there is little or no use

(see preattentive cue scores, for cue numbers 8-11), it either means that the preattentive
cue was not a valid design tool, or that the designers had not leveraged a potentially
valuable design tool.

The box and whisker plots depict the Likert scale values, with the middle value (four)

highlighted with a coloured rule. The box and whisker plots show the high and low
values for each at a glance presentation. The box depicts the first and third quartile
value spread, and the median, which is the thick coloured line, may be considered the
actual score.

The graphic meaning conveyed by the plots was informative, showing the complete

range, average range (interquartile range), and the median (actual score). It was

immediately evident which presentations performed well and which did not. The

interquartile range informed the viewer of score variations, meaning either that some

preattentive cues were being used well, while others were not, or that the quality of use
was consistent. The median scores for the preattentive cues showed little variation, with

more than half scoring five (better than average). Some, such as four and 12, show

highly consistent quality of use, while others, such as five and 16, show inconsistent
quality of use.

At the bottom of each table, the medians for each column were listed. It was interesting to

note that the medians for both tables were five, meaning somewhat better than average.

This indicated that the presentations used Ware’s preattentive cues to a higher than
average level, or that the scores were skewed high by the researcher, or both.
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Table 6. Tufte system at a glance scores

AT A GLANCE# # USED Q1 M Q3 IQR

1 2 3 5 5 5 5 6 6 8 4 5 5.5 1.5 -ZD-
2 2 3 3 3 5 5 6 3 3 5 2 1 ^D3
3 1 2 3 5 6 6 6 7 2 5 6 4 —n ! "P
4 1 1 3 3 6 6 6 1 3 6 5 f. • 1

J

1
5 1 1 2 2 2 3 5 7 1 2 3 2 DO—+-
6 1 2 2 5 5 5 6 7 2 5 5 3 —1 ZD—
7 3 4 4 5 5 6 6 4 4.5 5 1 —to—
8 2 2 2 3 3 5 6 2 2.5 3 1 CD-4-
9 1 1 3 4 5 5 6 1 3.5 5 4 i rn
10 1 2 3 3 5 5 5 7 2 3 5 3 —DU
11 2 2 2 2 3 5 5 5 6 9 2 3 5 3 DU
12 5 5 5 5 6 6 6 6 7 9 5 6 6 1

13 2 2 3 3 3 3 3 7 2.5 3 3 0.5 43
14 2 2 2 3 5 6 6 2 2.5 5 1 CD-f-
15 3 5 5 5 6 6 6 7 5 5 6 1 -ho
16 2 3 3 4 5 5 6 7 8 3 4.5 5.5 2.5 —DX3—-
17 2 3 3 5 5 6 6 7 3 5 6 3 ■—Dno
18 3 3 5 5 6 6 6 3 5 6 3 Dno
19 1 2 3 4 5 5 1.5 3 4.5 3 -ddiin
20 3 5 5 5 5 7 6 5 5 5 0 4-1—-

ALL 20 2.5 4 5 2.5

Table 7. Tufte system design principle scores

DESIGN PRINCIPLE # # USED Q1 M Q3 IQR

1 1 2 2 2 2 2 2 3 3 3 3 3 4 5 5 5 5 5 5 6 20 2 3 5 3 -Dr D—
2 1 2 2 2 2 3 3 3 4 4 5 5 5 6 6 6 6 6 6 19 2 4 6 4 —i— 1
3 2 2 2 2 2 3 3 3 3 3 3 3 4 5 5 5 5 5 5 6 20 2.5 3 5 2.5 -CL 3—
4 1 1 2 3 3 4 5 5 5 5 5 5 5 5 6 6 6 6 6 19 3 5 6 3 C JO
5 6 1 6 6 6 0 1
6 2 3 3 3 3 3 3 3 5 5 5 5 5 5 5 5 5 6 6 6 20 3 5 5 2 —c 3—
7 1 1 2 3 3 5 5 5 5 6 6 11 2 5 5 3 —1 1—
8 1 1 1 1 2 2 2 2 2 2 3 3 3 3 5 5 6 6 7 19 2 2 5 3 ■—L _ J
9 5 5 5 3 5 5 5 0 i
10 6 6 7 7 4 6 6.5 7 1 CD

ALL 10 3 5 5 2

The Tufte system followed the same format as the Ware system. I able 6 shows the at a
glance scores, based on Tufte’s 10 design principles. When used, the principles were
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scored one to seven reflecting their degree of effectiveness. Table 7 shows the scores for
each separate design principle.

The Floch system did not require data processing as each at a glance produced only four
data elements. The semiotic squares, at the left of table 8 shown below, read easily and
quickly, and are easily read when reproduced in the table at a small size.

Table 8. Floch system at a glance scores

AT A
GLANCE #

SEMIOTIC SQUARE

1 MIN 5 MIN

MEANING

1 MIN 5 MIN

SPEED

1 MIN 5 MIN mD

MEDIAN

SD M/SI

1 ■

iij- 5 3 4 5 4 4.5 4.3

2
■

• 2 3 2 3 2.5 2.5 2.5

3 ■ j§ ,?| 5 3 5 6 4 5.5 4 8

4
■ S|J ,:j 3 3 2 3 3 2.5 2.8

5
■

> 5 4 4 2 4.5 3 3.8

6
■

5 5 5 7 5 6 5.5

7
■ r*

6 6 5 7 6 6 6

8
. .

2 2 6 7 2 6.5 4.3

9
.

2 1 4 5 1.5 4.5 3

10 1 1 4 5 1 4.5 2.8

11
■ . ■

2 2 2 3 2 2.5 2.3

12
■ 5 6 6 6 5.5 6 5.8

13 ■ • 4 4 4 6 4 5 4 5

14
• f ^ 5 5 5 6 5 5.5 5.3

15
• r-:i; 5 6 6 6 5.5 6 5.8

16
■

■ 5 4 5 5 4.5 5 4.8

17
■

• 5 5 3 5 5 4 4.5

18
■ : :7'

6 6 6 6 6 6 6

19 ■ ■ 4 4 3 3 4 3 3.5

20
■ gi

5 6 6 6 5.5 6 5.8

ALL 5 4 4.5 6 4.3 5 4.5
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Table 8 presents the one-minute and five-minute scores for meaning and speed, and to the
right, lists the median figures for meaning, speed, and the median ofmeaning and speed
combined. It was noted that combining a score ofmeaning and speed is arbitrary, and
may have resulted in meaningless data, especially when a low meaning score was

averaged with a high speed score, or vice-versa (see table entry for at a glance #8),
although this did not occur often. The bar chart on the right side of table 8 plots the
median value for meaning between one and five minutes, and the median value of speed
between one and five minutes. The coloured bar represented the median ofmeaning and
speed combined, and may be seen as the final score, although it may be preferable to
think of the Floch figures as a separate final meaning score and a final speed score for
each presentation, and ignore the blue bar. As the data sets were not interpretable as box
and whisker plots, they were plotted as double bar charts. The origin of each bar is the
centre, which corresponds to having neither speed or slowness, nor high or low meaning.
The length of each bar corresponds to how well or poorly each presentation was scored.

Table 9 shows the graphic plots for each of the 20 at a glance presentations, and a

combined plot on the right directly compares the median scores of all three systems.

Although each system measured a different set of criteria, there was some correlation
between the three, which was not expected. For example, in only one of the 20

presentations (#8) did the meaning scores from the Floch system have a positive or

negative score with no correlation with at least one of the other systems. Under further

scrutiny, looking at the Floch system results for presentation #8, this occurred because
the Floch speed score was very high, as the meaning score alone was negative.

The fact that there was a high degree of correlation may have substantiated that the good
use of visual perception tools helped to convey meaning and increased the speed of
understanding, although the extent of the study was too limited to definitively draw these
conclusions. What it did convey, was that with this degree of correlation, each system

was tending towards similar measurement results, and therefore it was likely that these
tools were indicating which at a glance presentations were effective and which were not.
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Table 9. Ware, Tufte, and Floch system consolidated scores

COMPARISON: AT A

WARE S

■

YSTEM

.1 h
f—TZ3

i—ii i
4 -—L_Xh

, 1
s •— LI

ZD
□

9 \ Z
-o ■—1 Lh
11 — -o

ZTB
13 H Z3

■ nrLh
16 □

-O
18 nrh

■—I Z)
20 L_J

| MEDIA

TUFTE SYSTEM

Eh

CD—b-
~:i. ' t

n~3—
12 1 a-

□
oHb-

•—HZ3
16 * | TD—•

—cZD
cZD

H 1 >
j in1 UJ

1 MEDIAN

GLANCE SCORES

FLOCH SYSTEM

tb
dH
dF
Bh
EE3

i—□

WB
Bb
dh
a
E=3b
a

dy
Bb

| MEDIAN

□MEANING
□ iPEED

ALL SYSTEMS

13

14

15

16

17

18

■ WARE

■ TUFTE

■ FLOCH

4.2.2 Summary ofcase studyfindings
The Tufte and Ware criteria gave clear, comparative results and exposed where

preattentive cues and design concepts were being used well, poorly or not at all. The
Floch criteria gave comparative results on at a glance meaning and speed of information

transfer, but did not describe the specific attributes contributing to positive or negative
scores. Floch’s system would ideally be supported by a system similar to the Ware or

Tufte system to inform the researcher on what specific design attributes were being used

well, poorly, or not at all.
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All three systems could be used very quickly, and the basic analysis of a single design
could be done in a few minutes. Complex research and comparisons between large sets of

designs took longer. There was some indication of specific criteria from the Ware system

(such as blurring) and the Tube system (such as the use of small multiples) that may be
dropped from a final criteria set. There were also various criteria that were confusing, or
that seemed too similar, which may require simplification or clarification for

development of a final criteria set.

As shown in table 9, it was immediately apparent that there was correlation between the

systems, and this may mean they have mutually substantiated the case study findings to
some degree. It may also mean that good perception design skills enable meaning to be

conveyed, or conversely, that when meaning is conveyed, it is usually supported through

easy perception. Although the case study research was limited, it suggests that the design
criteria studied in the literature review can be used effectively as tools for visual
communication design research, as long as the principles are clearly understood by the

designer doing the testing.

4.3 Consolidating The Design Criteria

The literature review was analyzed to extract a list of the key criteria from the various

disciplines and sources researched. This list was then cross referenced with the findings
of the expert interviews, to evaluate what the criteria needed to accomplish, and with the
case studies, to evaluate which criteria were useable as research criteria and tools. The

goal was to consolidate all the research data into a manageable list of criteria that
designers could use.
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4.3.1 Visual perception criteria

Summarizing the literature review findings
The discussion of perception focused on Arnheim’s application of visual perception
theories to art, Bertin’s theories of information design, Ware’s preattentitive cues, Tufte’s
theories of statistical information design, and Tinker’s studies of typography.

Amheim’s categories of perception described various contrasts and behaviours involved
in the process of visual perception of art, based on Gestalt perception principles

(Amheim, 1974). Amheim’s focus on art did not directly convert to the analysis of
information, and this may be because art often requires close study, and does not always

give up its conceptual content at a glance, yet, when compared to the other perception

systems, Amheim’s categories proved to be similar.

Bertin's (1983) focus was on statistical design and cartography. Bertin was extremely

systematic, describing the retinal variables, his forms of image elements, closely

matching Amheim’s categories of perception. Bertin noted that we perceive the

relationships between things in various ways - that we distinguish between the

perceptions of association, selection, order and quantity.

Ware’s (2013) perspective of visual perception psychology was similar to Amheim’s, but
Ware applied his concepts to graphic data displays. Many ofWare’s preattentive cues

were similar to Amheim’s categories of perception and Bertin’s retinal variables, but his
list of visual elements and their behaviours was more detailed.

Tufte’s applied his principles through statistical design. Tufte’s theories focused on the
relationships between perception, design and information. Tufte addressed the contrasts,

behaviours and organization employed in complex information visualization. Tufte's
theories showed that the mind could manage and comprehend visual complexity through
the application of effective design principles (Tufte, 2001).

93



MANAGING PERCEPTION AND MEANING IN VISUAL COMMUNICATION DESIGN

Within these theoretical approaches there were common themes. Each perspective relied
on a situation in which the visual perception took place, which Bertin described as a

signifying space, and Tufte described as flatland. Each theory described various types of
visual contrasts between aspects of visual elements. Visual elements could have

contrasting behaviour, such as movement, or position, and visual elements could have
organizational properties, such as having order, or expressing quantity.

Added to this, was Miles Tinker’s research on perception of type. Tinker stated that the
form of typeface could affect comprehension, and that the commonly read upper and
lower case forms were easier to perceive that upper case only. Tinker noted that the
relational properties of type size, text line width, and text line spacing were critical to

readability, and that contrast between the type and the space it was seen within was

critical to perception (Tinker, 1963).

Consolidating the perception criteria from the literature review
A list of design criteria to help manage visual perception was developed through

aggregation of the theories discussed above. The resulting design criteria were derived by
cross-referencing the various theories and systems researched, and by eliminating

conceptual redundancies where the theories overlapped.
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Table 10. Consolidated literature review perception criteria

ARNHEIM BERTIN WARE TUFTE TINKER CRITERIA SET

SITUATION: SPACE SIGNIFYING
SPACE

2D POSITION FLATLAND PAGE SIGNIFYING
SPACE

2D POSITION

CONTRASTS: SHAPE SHAPE
SIZE

SHAPE
LINE LENGTH
LINE WIDTH
CURVATURE
ADDED MARKS

SMALLEST
EFFECTIVE
DIFFERENCE

SHAPE
SIZE

FORM CONVEX
CONCAVE

FORM

LIGHT VALUE
TEXTURE

VALUE
BLUR

VALUE

COLOUR COLOUR HUE
INTENSITY

COLOUR HUE
INTENSITY

ORIENTATION LINE

ORIENTATION
ORIENTATION

LAYERING &
SEPARATION

LAYERING &
SEPARATION

DATA-INK RATIO
CHARTJUNK

SIGNAL-TO-
NOISE RATIO

BEHAVIOURS: BALANCE

MOVEMENT FLICKER
DIRECTION

MOVEMENT

DYNAMICS SMALL SMALL
MULTIPLES MULTIPLES

ORGANIZATION: ASSOCIATION SPATIAL
GROUPING

DATA DENSITY ASSOCIATION

SELECTION SELECTION

ORDER ORDER

QUANTITY NUMEROSITY QUANTITY

TEXT: SERIF TEXT
NOT CAPS ONLY

TEXT FORM

TEXT SIZE
LINE WIDTH
LINE SPACING

TYPESETTING

NOT WHITE ON
BLACK

HIGH CONTRAST

TEXT CONTRAST
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Terms for the various criteria for each theory are shown in table 10, and grouped under
the themes of situation, contrasts, behaviours organization and text. The resulting criteria
were listed in the right column under the heading criteria set.

Each theorist referred to Amheim’s term space, but Berlin’s use of the term signifying
space, explained a critical aspect of information perception. Bertin stated that information
placed within a signifying space, signifies (Bertin, 1983). This suggests that space should
not be referred to as a passive holder of information, but a participant in perception and
signification, so Bertin’s term signifying space was adopted, as it accurately described
how space behaved. Two-dimensional position was also adopted, as it described the

relationship of an object to the space it occupied, or to other objects within that space.

Bertin added perception of size to Arnheim’s perception of shape, and these concepts

were inclusive of all ofWare’s contrasts shown in that specific table row, such as line

length (size) and curvature (shape). Tufte’s concept of the smallest effective difference
was a method ofmodulating size to eliminate visual interferences, so the inclusive terms

shape and size were adopted.

Ware’s terms convex and concave, described how shapes achieve form, so Arnheim’s
inclusive term form was used. Bertin’s terms value and texture described variations of

light, but as Tufte pointed out, the overuse of texture led to severe visual noise, which
Tufte (2001) called chartjunk. Tufte’s concept of chartjunk had to be weighed against
Bertin’s texture, and since texture created noise, it was omitted. Blur was too vague a

term, possibly being a behaviour of light, colour intensity or a kind of layering, and was

omitted. Ware’s terms hue and intensity described critical variations in colour, so these

two terms replaced colour in the criteria set.

Tufte’s concept of layering and separation described two kinds of contrasts of space.
Layering created contrasts between separate planes of information, while separation
eliminated associations between objects that were too close together. Tufte’s terms of
data-ink ratio and chartjunk were replaced by the existing term, signal-to-noise ratio.
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This term was used within other communication fields, encompassed the essence ot
Tufte’s terms, and accurately described the issue it represented.

The behaviour of balance, noted by Amheim, was not mentioned by any of the theorists
exploring data perception. Balance was aesthetic, and rather than affecting the
communication of content, affected composition, and was dropped from the final criteria.
Movement, explored by Amheim and Ware, was noted to be potentially disruptive, but
effective when used well, so was added to the final criteria set.

The concept of dynamics was not mentioned by any of the theorists other than Amheim,
but Tuffe’s concept of small multiples described how employing dynamics could
illustrate subtle information changes clearly, and was accepted.

Bertin’s four levels of organization interact with the various contrasts and behaviours
mentioned above, to establish visual relationships, and were selected.

Tinker’s research was simplified focusing on the form of the type chosen, the typesetting

attributes of type size, line width, and line spacing relationships, and the contrast between
the type and its background.

The criteria highlighted on the right side of the table became the final perception criteria
set from the literature review. The perception criteria set had 20 elements, two of which
described the space in which information existed, 10 types of contrasts that occurred
between elements within the space, two possible behaviours of the elements, and the four
methods of relational organization of the elements. Text had three specific criteria. These

perception criteria could be applied to visual design research in general, which could
include the design of an at a glance presentation.

Applying the expert interview and case studies findings
The expert interviews established criteria for what at a glance readers require, and what
an at a glance design should accomplish. Most of the comments made by the experts
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focused on the content and meaning of at a glance presentations, and not on visual
perception, as summarized in section 4.1.3.

Lorie Briere of the Works Design Communications noted that at a glance presentations
were seen more than read. This stresses the importance of design elements that were
easily perceived, which directly supported Ware’s preattentive cues. Text perception
would then be of less importance, but all experts agreed that multimodality, which

integrates text and numbers into a visual system, was also important. Typesetting issues
would then be less critical, yet this would only apply to at a glance criteria, as other kinds
of designs could incorporate narrative text, and Tinker’s three criteria would apply.

The Ware case study focused solely on perception, measuring 16 preattentive cues.

Several of Ware’s criteria in the criteria set were seldom employed, such as added marks,

numerosity and concave or convex objects, but these criteria had been absorbed into the
more inclusive terms, shape, quantity and form.

The Tufte case study measured 10 items, seven ofwhich were perception issues. Tufte’s
criteria of small multiples was used only once, but used well. Tufte’s parallelism and
visual confections scored well, but were seldom used. It was not clear whether these

design principles were ineffective, simply being neglected as potential communication
tools, or if they were less appropriate for at a glance presentations than for other designs,
so they were retained in the criteria set.

The expert interviews and case study findings suggest that some of the criteria, such as

small multiples and typesetting, may not be critical to at a glance presentation design. As
the aim of the research was to develop a criteria set that could be applied to all visual
communication design, and tested on at a glance presentations, criteria such as these may
be potentially useful for other applications, and were retained in the final perception
criteria set.
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4.3.2 Visual meaning criteria

Summarizing the literature review findings

According to Saussure, the semiotic meaning of a thing or idea, could only be understood
through its opposing concepts. To Saussure, words themselves, did not carry meaning.
The signifier, such as a word, denoted the signified, such as an object, producing the sign,
which was the concept (Saussure, 1966, p. 65).

Roland Barthes realized that signifiers did not just denote things (such as an object), but
also created connotations of things (such as an object offering a more desirable lifestyle).
The act of connotation integrated aspects of culture into the sign-system, creating further

meaning.

Charles Sanders Peirce identified three modes of signification, including symbolic mode,
an arbitrary code which had to be agreed upon in order to signify its subject, iconic mode
that signified through imitation of its subject, and indexical mode which referred to its

subject through a conceptual link (Chandler, 2013).

Greimas’ invention, the semiotic square, employed Saussure’s concept of differences,
and Barthes’ concept of connotations, creating an analytical device enabling semioticians
to create and encapsulate a semiotic discussion on a given topic or thing, defining its

meaning. The semiotic square enabled semioticians to see past simple denotation to
understand the full effect of connotational meanings within signification.

Edward Tufte’s statistical design methods included three kinds ofmultimodality. The
first offered message redundancy or complementarity, which Tufte referred to as using
numbers, words and drawing together. The second was parallelism, where two or more

sign systems were visually cross-referenced to aid in mutual explanation. The third was

visual confections, where various signs are juxtaposed conveying a visual storyline

(Tufte, 1997; Tufte 2001).
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Jacques Bertin believed that graphic systems could signify without multimodality,
following semiotic principles to create meaning. Bertin’s concept of a graphical system
was one of an encapsulated system of logic. In his purely graphic system, denotations
and connotations were expressed through the mind’s ability to construct associations,
make selections, see order, and estimate quantity. In this way, a purely graphic system
could communicate structural connotations, such as belonging or not belonging, more or
less, or continuity or discontinuity, without the support of numbers, language or text

(Bertin, 1983).

Barthes added the concept of narrative codes, which functioned for texts the way Bertin's
levels oforganization functioned for graphics, creating relational structures within
narratives. Barthes’ narrative codes linked concepts through intrigue, connotations,

symbolism, action and reference to other bodies of knowledge (Fuery & Fuery, 2003).

Consolidating the meaning criteria from the literature review

A list of design criteria to help manage visual meaning was developed through

aggregation of the theories discussed above. The resulting design criteria were derived by
cross-referencing the various theories and systems researched, and by eliminating

conceptual redundancies where the theories overlapped.
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Table 11. Consolidated literature review meaning criteria

SAUSSURE BARTHES PIERCE GREIMAS TUFTE BERTIN

DENOTATION: SEMIOTICS
DENOTATION

CONNOTATION: SEMIOTICS
DENOTATION
CONNOTATION

RELATION: SIGNIFICATION
MODES

SYMBOLIC
ICONIC

INDEXICAL

ESTABLISHING
MEANING:

SEMIOTIC
SQUARE

MULTI-
MODALITY:

MULTIMODALITY
WORDS.
NUMBERS
AND GRAPHICS
TOGETHER
PARALLELISM
CONFECTIONS

ORGANIZA- NARRATIVE GRAPHIC

TION: CODES LEVELS OF

HERMENEUTIC ORGANIZATION

SEMANTIC ASSOCIATION

SYMBOLIC SELECTION
PROAIRETIC ORDER

REFERENTIAL QUANTITY

CRITERIA
SET DENOTATION CONNOTATION RELATION

ESTABLISHING
MEANING MULTIMODALITY

ORGANIZATION

(GRAPHIC)

SEMIOTICS
DENOTATION

SEMIOTICS
CONNOTATION

SIGNIFICATION
MODES
SYMBOUC
ICONIC
INDEXICAL

SEMIOTIC
SQUARE

WORDS,
NUMBERS
AND GRAPHICS
TOGETHER
PARALLELISM

CONFECTIONS

GRAPHIC

LEVELS OF
ORGANIZATION

ASSOCIATION
SELECTION

ORDER
QUANTITY

BARTHES ORGANIZATION
(TEXTS)

NARRATIVE
CODES
HERMENEUTIC
SEMANTIC
SYMBOLIC
PROAIRETIC
REFERENTIAL
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The methods that establish meaning that apply to visual communication are highlighted
in table 11, listed under the terms denotation, connotation, meaning, relation,
multimodality and organization to clarify their purpose when used for design analysis.

Barthes improved Saussure’s process of signification when he combined connotation
with denotation, and Peirce’s modes of signification described the manner in which
relational meanings were denoted or connoted, through symbolic, iconic, or indexical

relationships (Chandler, 2013).

Greimas’ semiotic square offered semioticians a tool to establish and study the full

meaning of a signified concept, while Tufte’s multimodality improved the
communication of fuller meaning through redundancy, reinforcement and

complementarity.

Barthes narrative codes helped establish narrative meaning within texts, and similar
relational principles helped establish graphic relationships through Bertin’s levels of

organization.

The criteria highlighted in the bottom two rows of table 11 became the final meaning
criteria set from the literature review. The meaning criteria set could be applied to visual

design research in general, which could include the design of an at a glance presentation.
The criteria set had six main elements. Semiotic signification established the meaning of

signs, while there were three modes of signification. The semiotic square was a tool

capable of understanding the richness of meaning, and multimodality increased the
richness ofmeaning that could be communicated. Meaning could be structured and
reinforced within texts through narrative codes and in graphics through principles of

organization. The meaning criteria could be applied to various kinds of communication
design research, which could include the design of an at a glance presentation.
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Applying the expert interview and 20 case studyfindings
The expert interviews focused primarily on the content and meaning of at a glance

presentations. Many of the expert’s comments substantiated the need to establish the at a

glance concepts quickly and substantially. The at a glance content could establish the
context tor an entire annual report, acting as a jumping-off point for the organization’s
narrative, so it had to be meaningful, clear and well conceived (E. Wyatt, personal
communication, March 14, 2013).

Readers tended to interact with an at a glance presentation by visually scanning it, rather
than reading it (L. Briere, personal communication, March 18, 2013). This indicated
visual forms ofmultimodality could reinforce key messages, and all the experts felt

numbers, words and images should be used together for maximum effect.

Multivariate information displays were recommended, and it was stated they could

convey more meaningful statistical information than simpler displays, as they convey the
connotations of relational data (G. Larkin, personal communication, March 4, 2013).

Summarizing the findings from the expert interviews, it was found that at a glance

presentations needed to communicate critical information quickly, and that they needed
to use numbers, words, and pictures to do so.

The case study researched Floch’s use of Greimas’ semiotic square. Terms for the four
corners of the semiotic square were developed for the research, and were, at a glance-

like, hook-like, confusing and superficial. The resulting metaterms defining the x and y

axes were less speed to more speed (of comprehension) for the x-axis, and less
meaningful to more meaningful for the y-axis. The measurements made for each at a
glance presentation were based on the metaterms, meaning and speed, and not the
concepts in the four comers of the square. The concepts of meaning and speed were

essential to at a glance performance, but it was questionable il they were capable of
being combined into an average or median that was significant.
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At a glance sections were supposed to make the reader feel informed, so the meaning
scores were scored on how informed the reviewer felt, and speed scores were based on

how quickly the reviewer felt they accessed the information. If the criteria were used to

analyze a magazine design, the semiotic square could be constructed differently.

Summarizing the case study use of the semiotic square, it is apparent that it reflected the
findings from the two perception criteria sets. This may substantiate the semiotic square

through triangulation. The semiotic square was a customizable tool that helped place

qualitative measurements (in this specific case, meaning ofcontent, and speed ofaccess)
into a relational graphic that could be easily analyzed and quickly compared, and the
measurement and recording methods applied to the semiotic square seemed viable. The

findings indicated the effectiveness of the semiotic square as a tool for analyzing

meaning, but did not directly detect the other elements of the meaning criteria set.

The expert interviews and case study findings directly suggest the validity of

multimodality as a design method and the use of the semiotic square as a tool for

analyzing meaning. The experts interviewed noted the importance of conveying meaning

clearly, which inferred the role of semiotic signification. Peirce’s signification modes,
Bertin’s levels of organization and Barthes’ narrative codes were not measured or
substantiated through these two methods of research, and may or may not have
contributed to the case study scores.

The next step was to apply the final criteria sets to the design development of an at a
glance presentation. This would help establish if the criteria sets could be used for more
than critical analysis alone, and test if a client needed a basic understanding of the theory,
in order to participate in a theory-driven design project.
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4.4 Research Project

4.4.1 Project description
An at a glance prototype was designed using the criteria and tools discussed in section
4.3. Finding a suitable client was difficult, so several of the researcher’s existing clients
were considered. Two of these clients were contacted and the Canadian Institutes of

Health Research (ClHR) accepted to participate in the at a glance development project.
The internal project development group selected by the manager of creative services
included herself, the senior writer, the production coordinator and the graphic designer.
The team agreed to meet several times over the following five weeks to create the
fundamental design approach for a new annual report at a glance presentation, using

design criteria and tools studied by the researcher, but untested in an actual design

project. Initially, the goal was to develop a rough prototype, able to be used in the future
to inform the development of a new at a glance presentation for the organization.

4.4.2 Prototype design process
To plan the design development, the researcher set up meeting themes for the upcoming

design sessions. The themes were:
1. A general at a glance discussion and brainstorming session
2. Defining the target of the ClHR at a glance presentation
3. Establishing the project meaning using the meaning criteria set

4. Establishing the look of the design using the perception criteria set

The first meeting focused on the client’s general opinions on what CIHR should be

communicating in an at a glance presentation. CIHR had decided that the at a glance

presentation would not be included in the upcoming annual report, but would be used by
the President himself, as a presentation tool for a new CIHR program (CIHR manager,

personal communication, March 5, 2013). The team had mentioned that CIHR was

heading in a new direction, and this at a glance presentation would announce and support

this CIHR initiative, the Strategy for Patient-Oriented Research (SPOR). This health
initiative was aimed at integrating healthcare consumers into the health research system.
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to increase health research efficiency, and required that members of the healthcare

system, such as hospital doctors, also consider their roles in aiding research initiatives.
Patients and healthcare system users would need to think of themselves as occasional
research participants (CIHR manager, personal communication, March 5, 2013).

The second meeting focused on analyzing the structure of a typical presentation in which
the President would use the at a glance presentation. There were several kinds of

meetings in which the President was involved, but we focused on two specific ones;

SPOR-oriented meetings where he could be looking for potential funding partnerships,
possibly with provincial health or industry departments, and meetings focused on CIHR

funding reforms, where he would be presenting to university representatives and
researchers. The at a glance had to be a strong and clear introduction to SPOR, and it had
to function as a support tool for face-to-face presentations. The at a glance could not

cater to any specific audience, but had to be meaningful to a broad stakeholder group.

Before the third meeting initial design work was completed to enable discussion on the
various health system processes that were critical to CIHR’s at a glance message. The
content of the design tools stemmed from discussions from the initial meetings, and from

knowledge previously known to the researcher, who had public health system design

experience. The meeting tools were used to help the team to understand the at a glance

presentation requirements and to develop a communication strategy.

Several semiotic squares were constructed to describe the various aspects of the public
health system and health knowledge sharing (see Appendix D). One semiotic square was

constructed to explore the meaning of funding the public health system, as it related to

CIHR. The upper relationship of contrariety described the funding and the non-funding

participants in the health system, which were: 1) CIHR’s various federal and provincial
government-funding partners, and 2) the researchers and universities who required this

funding. The contradictory pairs in the lower comers of the square were positioned as

3) those not currently funding the system, who were seen to CIHR as potential partners,
and 4) those who do not take money from the funding system, who were termed health
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consumers. This semiotic square, shown in figure 30, also described the level of

participation in the funding the health funding system, and levels of funding the health

system. The titles in each comer of the square represented four ofClHR’s stakeholder

groups (as the top right corner had two stakeholders), and the fourth comer, their target
for further funding (potential partners).

PUBLIC HEALTH SYSTEM

PARTICIPATING

GOVERNMENTS & PARTNERSHIPS RESEARCHERS & HEALTH PROVIDERS
PUT MONEY INTO SYSTEM TAKE MONEY FROM SYSTEM

FUNDING NOT FUNDING

DO NOT TAKE MONEY
FROM SYSTEM

CANADIANS/HEALTH CONSUMERS

DO NOT PUT MONEY

INTO SYSTEM
POTENTIAL PARTNERS

NOT PARTICIPATING

Figure 30. The semiotic square constructed to describe public health system funding.

This semiotic square was reinterpreted as a typographic health continuum diagram,
shown in figure 31, with the four stakeholder groups in an unending process of funding,

researching, providing healthcare services and using healthcare services.

HEALTH CONTINUUM

FUNDING RESEARCHING PROVIDING USING FUNDING RESEARCHING PROVIDING

GOVERNMENT RESEARCHERS HEALTH PROVIDERS CANADIANS GOVERNMENT RESEARCHERS HEALTH PROVIDERS
PARTNERS (HEALTH PARTNERS

CONSUMERS)

Figure 31. Healthcare continuum: part of the discussion tools for the third meeting.

The health continuum diagram was again reinterpreted, this time as an infographic of
illustrated figures representing each stakeholder group, but represented in the groupings
from the original semiotic square, with the health researchers and health providers shown
in the same group. The illustration showed the Canadian health consumers as red figures,
the funding partners as blue figures, and the health researchers and healthcare providers
as green figures - then the continuum repeated. The client team felt the infographic could
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enable the President to locate any potential funding partner or stakeholder he was

presenting to within the infographic, thus inspiring their participation in the SPOR

program. A rough design of the infographic is shown in figure 32.

MttttttttWttttttttttttttttttttttttttttttttttttttt
tttttWWWWttttttMtftWtttWtttlWtlftfWtWtWt
ttttWtttfttttttWtttWtfttttlttltHnttWlttttfMf
ttttttttttttttMtttttttttWtttttWttttttWttttWttt
tHfttttfWWtttttHttttMtMtWfnimtimWmit

Figure 32. Canadian healthcare continuum infographic: before SPOR.

The infographic was developed further, to represent the health system before and after
SPOR, diagrammatically illustrating the SPOR program. The first infographic would
describe the healthcare system as it exists today, with the various stakeholders in silos,
and the subsequent one, shown in figure 33, would describe the future healthcare system,

based on a patient-oriented research approach, where health consumers are integrated
with the researchers, health providers, and other stakeholders.

Figure 33. Canadian healthcare continuum infographic: after SPOR.

Several of the perception criteria were used to create these diagrams. Bertin’s selective

perception enabled the viewer to distinguish the separate groups in the infographic
through colour differences. The viewer can immediately distinguish the change from the
before to the after infographic through the preattentive cue of colour hue, but also
intensity, as the red seems to “pop” (Ware, 2013).
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In advance of the fourth meeting, the researcher prepared a rough prototype, shown in

figure 34, incorporating the before and after version of the health system infographic. The

presentation was to be in print format, so various physical formats had to be explored.
Several formats were considered, and an eight-panel gatefold format was finally chosen
which allowed the before SPOR infographic to be presented on a two-page spread, then
each half could fold outward exposing the after SPOR graphic, functioning well in face-
to-face meetings (see Appendix E). It would also add another page to each outer side of
the after infographic that could be used for two success stories of patient-oriented health
research solutions. The prototype was shown at 60% final size (4.25” x 6”), as it could
then be digitally printed on a single 18” wide sheet.

Figure 34. Initial prototype used for discussion. Cover is shown in upper left, first internal
pagespread is shown in upper right, with inside four-panel pagespread at bottom.

Although the perception criteria were not used to critique the design at this point, several
of the criteria had been used in developing the design. The initial prototype mainly used
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the perception criteria of form (human figures), colour hue (human figures and colour

coding of text headings), layering and separation (overlaid boxes on photographs), and
selection (distinguishable groups within infographic), while the key meaning criteria was

multimodality, with the use of numbers, images, diagrams and words together.

After the fourth meeting, the researcher contacted the client to discuss fully applying the

perception criteria to the initial prototype, to maximize its design effectiveness. At the
same time, the manager had shown the initial design to the President and upper

management. Their comments are listed below:

1. The design seems too busy.
2. The colour treatment in the rows of people icons is slightly confusing. Can it be

simplified?
3. The number of rows of people icons could also be reduced to lighten things up

visually.
4. The “continuum” of stakeholders in “The Challenge” section has been dropped, as

it seems redundant now, as the infographic basically states the same thing.
5. We are adding a fourth category to the infographic: Governments; Researchers;

Health Providers; Patients/Healthcare Consumers, so there will be four columns

of supporting text underneath the infographic.

Before the final meeting the researcher applied the final perception criteria to the at a

glance design to resolve several of its perception issues, while considering the comments

made by the CIHR upper management. The main findings are listed below:

1. The main page spreads containing the infographics were considered a single type

of signifying space. The outer left and right pages of the inner four-panel

pagespread were considered separate signifying spaces, and would need to appear

distinct, as various elements on the four-page inner spread had become confusing
in the initial design.
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2. The two-dimensional position changes of the red figures in the after infographic
still needed to stand out, even though the aim was to look less busy.

3. Colour hue and colour intensity were another of the design’s key perceptive tools,
and the intensity levels needed to be managed. The visual noise generated within
the infographic was considered too high by CIHR’s management, and needed to

be resolved, and this was done by desaturating the infographic colours, and

making each of the four colour groups single solid colours, unlike the two greens

and two blues used in the initial infographic. Although less intense than in the
first design, the red figures within the infographic were given a higher intensity
than the others, allowing their movement to be obvious in the after infographic.
The signal-to-noise ratio of the infographic panels was significantly heightened,

mostly through colour intensity management and by reducing the number of
visual elements.

4. Bertin’s organizational principle of selection was used on the before infographic
to indicate the four stakeholder groups, and this still had to be easily perceived
with the desaturated colours, so the colours were modified to ensure the transition

between the two infographics gave the correct visual impression.
5. The at a glance contained little text, so Tinker’s principles were not crucial to the

design, except for text contrast, which had to be managed to lessen the design’s
visual noise. The text on the infographic pages was printed black on white, while
the text on the two side panels was subdued, and printed white on blue, or a light

yellow on blue. This was done so the darker and subdued colours of the side

panels would give them a secondary level of importance, so they would be

visually scanned after the main messages on the infographic panels.

4.4.3 Prototype discussion
The final design presented at the fifth meeting is shown in figure 35 and should be

compared to the initial design in figure 34. The design changes were accomplished by
managing the select perception criteria used within the original design. No other

perception criteria were added to the design. The researcher found it had been quite easy
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to identity and manage the perception criteria, rather than look at the design and consider
how to accomplish the requested changes intuitively.

S R
■ *

SPOR At a Glance

1*1 C: TSVlTXr Canada

ittmtMM*'*?*******»**mtt

fWWiKtfYtMMfi
fttttttiHtttttfc

Figure 35. Final prototype showing new cover, upper left, and outer and
inside pagespreads with reduced visual noise.

Once the project development had ended, the group reflected on the process of using the

perception criteria to manage the design. The CIHR manager and graphic designer noted
that the perception criteria resembled the methods visual communication designers used

intuitively for visual communication design (personal communication, April 30, 2013).
The researcher thought that this seemed correct, but intuition was not always as

comprehensive, and the toolkit made fixing aspects of a design a straightforward task.
The team felt the perception tools worked best at the end stages of the design, but since
the initial design was meant only as a discussion tool, but was adopted as the design
solution, the perception criteria did not have a chance to be fully applied to it before it
was presented. If these criteria had been applied at that stage they may have played a
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more significant role, therefore it was possible the perception criteria could be used more

fully, earlier in the design process. Either way, the meaning development would come

first, as noted by the manager, “using the semiotic square when you did made a big
difference in our thinking of the evolution of the product - the idea changed” (CIHR

manager, personal communication, April 30, 2013). With the possibility ofmajor

changes to a project’s initial concept, caused by the semiotic square’s ability to redefine a

communication strategy, the perception criteria would always be applied after finalizing
the project’s required meaning.

PROTOTYPE DEVELOPMENT TIMELINE

GENERAL

AT A GLANCE TARGET OF MEANING OF MULTIMODALITY

DISCUSSION AT A GLANCE AT A GLANCE AND DESIGN

PERCEPTION

TREATMENT AND

PROJECT DELIVERY

BRAINSTORMING MEANING ANALYSIS

ill 111 III ill
MULTIMODAL EXPLORATION

MARCH 3 MARCH 14
iltll
MARCH 25

PERCEPTION ANALYSIS / FINAL DESIGN

I 141 I
APRIL 9

\m\
APRIL 30

Figure 36. The final five-stage prototype development timeline.

The project had incorporated five meetings over a seven-week period, as shown in figure
36 above. On final reflection, the Floch-based use of the semiotic square proved to be

extremely effective and helped to define the target audience. Tufte’s multimodal

approach was employed within the visual communication design, communicating the key

messages through words, numbers and images. Bertin’s organizational principles were
also integral to establishing the infographic’s meaning. The perception tools were
effective in managing visual channel noise in the design and this was apparent by

comparing the initial prototype to the final one. The perception criteria may have played
a stronger role, if the initial design had not been accepted early on in the process, as more

visual design exploration would have occurred before a final design was accepted.
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5 CONCLUSION

Society has a huge investment in the visual communication design that it constantly
consumes, and the efficiency and effectiveness of visual message transmission is critical.
The discipline of visual communication design needs to apply science and research to

what they have traditionally seen as their craft, and in turn, develop research-driven

theory and practice. A key assumption driving this research is that there are existing

theories, research and tools that can inform visual communication design now.

5.1 Discussion

The main research question (Rl, section 1.4) asked how existing research from fields
such as perception psychology, linguistics, semiotics, communications studies,
information theory and statistics design, could inform visual communication design? The
visual perception psychologist, Colin Ware (2013) developed criteria identifying

perceptive features he termed preattentive cues, and Miles Tinker (1963) researched the

perception of type. The terms channel noise and code noise, coined by the linguist,
Charles Hockett (1958), described the forces working against efficient perception and the

transfer ofmeaning, which is pertinent to visual design. Algirdas Julien Greimas’ (1987)

semiotic square showed how to explore meaning, and was used to establish the
communication strategy for a design prototype. Wilbur Schramm's (1954) field of

experience was explored, informing the concept ofmutual intelligibility between the
sender and receiver of a message. Claude Shannon’s (1948) model of noise within

communication channels inspired information and communication theories fundamental

to this study, and the statistician, Edward Tufte (2001) offered researchable design

principles of perception and multimodality, which further enhanced visual meaning. The
findings state that these disciplines, which are external to visual communication design,
have much to offer visual communication designers.

Question R2 (section 1.4) questioned whether theories from fields outside visual

communication design could help designers manage visual noise in corporate at a glance
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presentations. Three theories from the literature review were chosen, and criteria sets and
tools were derived from these theories, and applied to 20 case studies of corporate at a

glance presentations. The case studies researched, scored and processed data, measuring
ease of perception (lack of channel noise) and ease of acquiring meaning (lack of code
noise), and produced consistent results between the three criteria sets. The results from
the case studies indicated that these criteria and tools could detect the visual features

causing visual noise, and detect their absence. The ability to detect the presence or

absence of noise-generating features can help visual communication designers manage
visual noise. Through the management of visual noise, visual communication designers
should be able to do better design.

Question R3 (section 1.4) asked, how can the design criteria, researched in the literature
review, be applied, and how useful are they when used to generate an at a glance

presentation design. The literature review criteria set, informed by expert interviews and
case studies, was applied to a prototype development project with positive results. The
semiotic square was shown to be extremely successful in establishing the fundamental

meaning for the prototype communication strategy, and the perception criteria offered the
researcher the ability to address the visual noise-generating concerns within the design.

5.2 Limitations

The breadth of the literature review subject matter encountered by the researcher

suggested that further theories were available that could offer more perspective to the
research. Additional disciplinary perspectives would have further informed the visual

perception study. The research on semiotics focused on several key contributors to the
field, but in doing so, did not incorporate the perspectives from various fields of study
that have descended from semiotics. In general, the literature review remained very

broadly focused.

Expert interviews were conducted, that incorporated the perspectives of an investor
relations expert, a communication design expert and an expert on information design.
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Each disciplinary expert had a distinct view on at a glance communication, but were their
opinions typical of other experts within their fields? Interviewing additional experts from
these disciplines would add more perspective and better describe each discipline’s
contribution to at a glance design issues.

The researcher conducted the 20 at a glance case studies. The studies were valuable as

initial research, but at some point, designers must test the suggested criteria. To do this
the designers must become familiar with the theories that the criteria are based upon, yet

educating test subjects was not possible within the time and research limitations of the
thesis. Another issue is that the quality of each at a glance presentation may first have to

be established by industry experts, to compare with the design research outcomes, to
know if the design criteria scores are actually indicating communication effectiveness.

The main limitation of the prototype development was that it was a single case, and

produced with a single design team. It is possible that the semiotic square, which

performed beyond the expectations of the researcher and team, may not always yield such

results, or that the perception criteria could become the more effective for certain
communication design projects. Another limitation in the prototype phase was that

although the perception criteria did help the researcher manage visual noise in the

presentation, there was no mechanism to test whether this actually increased
communication design effectiveness. More research into using these design criteria as

design development tools is required.

5.3 Future research

The case studies and the prototype development were both performed by the researcher,
and represent a first step in testing and applying the design criteria and tools, to see if

they offer promise. Further research should be conducted with the criteria sets with
design students, designers or other communication professionals to research their
effectiveness.
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More research should be done to evaluate the effectiveness of the visual design criteria on

design prototype development. Visual communication designers could be approached to

test the usability of the design criteria in actual design projects. This process could be

mutually beneficial to design research and the field of design practice, and lead towards
the integration of valuable interdisciplinary communication theories into visual
communication design.

The value of these interdisciplinary theories to design education should be researched.
One of the issues made clear within the case studies is that prior knowledge of the various
theories is required to properly use the criteria and tools. This suggests that an
educational setting could offer the theory instruction and oversight required to enable
students to properly apply the criteria and tools to design generation and research.

5.4 Conclusion

The first conclusion is that theories from various communication-related fields such as

perception psychology, linguistics, semiotics, communications studies and statistics
design do inform visual communication design. Various theories, tools and criteria
studied in the literature review were applied to design research with promising results.
The second conclusion is that visual noise, in the forms of channel noise and code noise,

could be detected and managed in at a glance presentations. A third conclusion is that the
tools and criteria, researched in the literature review, could be used to aid design

development, as the design prototype, which was created and reflected on by a client
team and the researcher, suggesting positive results.

The theories researched in the literature review split into two theoretical domains - visual

perception and visual meaning. Visual perception is affected by channel noise -
disruptions in the visual channel through which we perceive, and visual meaning is
affected by code noise - disruptions in the visual codes we try to comprehend.

The concepts of channel noise, and code noise, are themselves tools. These conceptual

tools frame the phenomena that compromise efficient and effective visual
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communication. These concepts, unearthed through interdisciplinary study, should be
shared across various disciplines, to establish a common awareness of critical

communication issues. Educators could make design students aware of these phenomena,
and young visual designers would then emerge into the worlds of design research and

practice, armed with valuable knowledge and perspective. The understanding of these

phenomena could improve design practice.

The findings indicate that there is existing theory from other disciplines that can cross-

pollinate the field of visual communication design. The findings also indicate that

design effectiveness can be measured, but to use the measurement criteria and tools, it

requires that the researcher, or designer, understands the theories behind them. It is

therefore, necessary to build awareness within the community of visual communication

design educators, practitioners and other communication professionals, of these findings,
and to inspire that more interdisciplinary research be done to inform visual
communication design.

As stated by Ferdinand de Saussure, we understand meaning through relationships and
differences (Saussure, 1966). It seems fitting that to be able to create perceivable and

meaningful visual communication design, we must also understand what opposes it. Once
these opposing forces - code noise and channel noise - are known to visual
communication designers, and the tools for managing them optimized, visual
communication designers may find the task of creating more effective designs much
more efficient, effective, and predictable, than when they relied simply on intuition.
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This is to certify that the Carleton University Research Ethics Board has examined the application for
ethical clearance. The REB found the research project to meet appropriate ethical standards as outlined
in the Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans, 2nd edition and, the
Carleton University Policies and Procedures for the Ethical Conduct of Research.

X New clearance
□ Renewal of original clearance Original date of clearance:

Date of clearance
Researchers

Department
Supervisor
Project number
Title of project

28 January 2013
David Craib, Master's student
Industrial Design
Prof. Lorenzo Imbesi, Industrial Design
13-0932

Establishing "best practices" for designing corporate ”at-a-
glance" (graphical/statistical) presentations through expert
interviews.

Clearance expires: 31 May 2013

All researchers are governed by the following conditions:

Annual Status Report: You are required to submit an Annual Status Report to either renew clearance
or close the file. Failure to submit the Annual Status Report will result in the immediate suspension of the
project. Funded projects will have accounts suspended until the report is submitted and approved.

Changes to the project: Any changes to the project must be submitted to the Carleton University
Research Ethics Board for approval. All changes must be approved prior to the continuance of the
research.

Adverse events: Should any participant suffer adversely from their participation in the project you are
required to report the matter to the Carleton University Research Ethics Board. You must submit a written
record of the event and indicate what steps you have taken to resolve the situation.

Suspension or termination of clearance: Failure to conduct the research in accordance with the
principles of the Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans, 2nd edition
and the Carleton University Policies and Procedures for the Ethical Conduct of Research may result in the
suspension or termination of the research project.

Andy Adler, Chair
Carleton University Research Ethics Board

Louise Heslop, Vice-Chair
Carleton University Research Ethics Board
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Canidj's Capita* University

Carleton University Research Office
Research Ethics Board
1325 Dunton Tower
1125 Colonel By Drive
Ottawa, ON K1S 5B6 Canada
Tel: 613-520-2517
elhiCS(9)C9r!fit.QQ,H

Ethics Clearance Form

This is to certify that the Carleton University Research Ethics Board has examined the application for
ethical clearance. The REB found the research project to meet appropriate ethical standards as outlined
in the Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans, 2nd edition and, the
Carleton University Policies and Procedures for the Ethical Conduct of Research.

X New clearance
j Renewal of original clearance Original date of clearance:

Date of clearance
Researchers

Department
Supervisor
Project number
Title of project

28 January 2013
David Craib, Master's student
Industrial Design
Prof. Lorenzo Imbesi, Industrial Design
13-0933

Managing message fidelity in visual communication design:
Understanding how fundamental communication theories can help
visual communication designers manage visual communication
noise in a corporate "at-a-glance" presentation.

Clearance expires: 31 May 2013

All researchers are governed by the following conditions:

Annual Status Report: You are required to submit an Annual Status Report to either renew clearance
or close the file. Failure to submit the Annual Status Report will result in the immediate suspension of the
project. Funded projects will have accounts suspended until the report is submitted and approved.

Changes to the project: Any changes to the project must be submitted to the Carleton University
Research Ethics Board for approval. All changes must be approved prior to the continuance of the
research.

Adverse events: Should any participant suffer adversely from their participation in the project you are

required to report the matter to the Carleton University Research Ethics Board. You must submit a written
record of the event and indicate what steps you have taken to resolve the situation.

Suspension or termination of clearance: Failure to conduct the research in accordance with the
principles of the Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans, 2nd edition
and the Carleton University Policies and Procedures for the Ethical Conduct of Research may result in the
suspension or termination of the research project.

Andy Adler, Chair Louise Fleslop, Vice-Chair
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Appendix B: At a glance presentations

(All images retrieved 2013, May 1. Addresses listed on pg. 61)

UND Center for Social Concerns
Community-based learning
Single-page web at a glance
(case study #1)

The Ottawa Hospital
Heedih services

Eight-page web at a glance
(case study #2)

Texas Tech University
Education
Six-page web at a glance
(case study #3)

NSERC investment dashboard
Government agency
Multi-page website at a glance
(case study #4)

Telefilm Canada
Crown corporation (film industiy)
Multi-page website at a glance
(case study #5)

University of new South Wales
Education
Double-page print at a glance
(case study #7)
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Appendix B: At a glance presentations

Chicago Foundation for Education
Education funding
Single-page print at a glance
(case study #8)

iCord
Health research
Single-page print at a glance
(case study #9)

HIM Trademark & Design
Trademark services
Double-page print at a glance
(case study #10)

Benesse Holdings
Language learning
Six-page web at a glance
(case study #12)

Construction Services
Single-page interactive at a glance
(case study #11)

Bank ofMontreal
Financial sendees
Three-page web at a glance
(case study #13)
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Sysco
Food services
Single-page collapsible web at a glance
(case study #14)

Tesco
Retail stores
Single-page interactive web at a glance
(case study #15)

Waggener Edstrom
Communication agency
Single-page print/web at a glance
(case study #16)

AstraZeneca
Pharmaceuticals
Double-page print at a glance
(case sbidy #18)

Vodophone
Telecommunications sendees
Double-page print at a glance
(case study #17)

Diversified sendees
Double-page print at a glance
(case study #19)
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Appendix B: At a glance presentations

business
at a glance

S3

+QAS+

Canadian Tire
Hardware/home/unto retailing
Double-page print at a glance
(case study #20)

Green Alliance
Environmental reporting
Single-page print/web at a glance
(case study #6)
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Appendix C: Criteria scoring sheet examples

WARE CRITERIA: LIKERT SCALE
#12

TOTAL SCORE: 47/9 12: NOISE

AVG. SCORE: 5.2 No value contrasts make it hard to

MORE USED: HUE distinguish info, but value is
LESS USED: N/A used on rollovers wel

strongly quite somewhat neither/ somewhat quite strongly
disagree disagree disagree nor agree agree agree

CONTRASTS OF FORM

1. VARIATIONS IN LINE ORIENTATION HELP TO CREATE

VISUAL DISTINCTIONS © © © • © © ®

2. VARIATIONS IN LINE LENGTH HELP TO CREATE VISUAL
DISTINCTIONS

© © © © © © ©

3. VARIATIONS IN LINE WIDTH HELP TO CREATE VISUAL
DISTINCTIONS

© © © © © © ©

4. VARIATIONS IN SHAPE HELP TO CREATE VISUAL

DISTINCTIONS
© © © © © © ©

5. CONTRASTS OF SIZE HELP TO CREATE VISUAL
DISTINCTIONS

© © © © © © ©

6. CONTRASTS BETWEEN CURVED AND STRAIGHT LINES
HELP TO CREATE VISUAL DISTINCTIONS

© © © © © © ©

7. CONTRAST OF SPATIAL GROUPING HELPS TO CREATE
VISUAL DISTINCTIONS

© © © © © © ©

8. BLURRING HaPS TO CREATE VISUAL CONTRASTS © © © • © © ©

9. ADDED MARKS ARE USED TO CREATE VISUAL
CONTRASTS

© © © • © © ©

10. VISUAL DIFFERENCES ARE CREATED BETWEEN VARIED
NUMBERS OF OBJECTS

© © © • © © ©

11. CONVEX VS. CONCAVE SHAPES HELP TO CREATE
VISUAL DISTINCTIONS

© © © • © © ©

CONTRASTS OF COLOUR
12. VALUE CHANGES HELP TO CREATE VISUAL

CONTRAST
© © © • © © ©

13. HUE CHANGES HELP TO CREATE VISUAL
CONTRAST

© © © © © © ©

14. COLOUR INTENSITY CHANGES HELP TO
CREATE VISUAL CONTRAST

© © © • © © ©

CONTRASTS OF MOVEMENT
15. MOVEMENT HELPS TO CREATE VISUAL

DISTINCTIONS
© © © © © © ©

SPATIAL DIMENSION CONTRAST
16. CHANGES IN 2D POSITION HELP TO CREATE

VISUAL DISTINCTIONS
© © © © © © ©
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Appendix C: Criteria scoring sheet examples

TUFTE CRITERIA: IKERT SCALE
#18

AVG. SCORE: 4.3
CATEGORIES: 6

STRENGTH: LAYERING & N.W.D.
WEAKNES: DATA-INK & DATA DESNITY & CHARTJUNK

n/a or

- very - quite - somewhat neither/nor + somewhat + quite + very

1) DATA-INK RATIO IS HIGH

2) AMOUNT OF CHARTJUNK IS LOW

3) DATA OENSITY IS HIGH

4) EMPLOYS LAYERING & SEPARATION

5) USES SMALL MULTIPLES

6) USES COLOUR FOR INFORMATION

7) USES THE SMALLEST EFFECTIVE
DIFFERENCE

8) USES NUMBERS.
WORDS, DRAWING TOGETHER

9) USES PARALLELISM

10) USES VISUAL CONFECTIONS

DISAGREE

DISAGREE

DISAGREE

DISAGREE

DISAGREE

DISAGREE

DISAGREE

DISAGREE

DISAGREE

DISAGREE

AGREE

AGREE

AGREE

AGREE

AGREE

AGREE

AGREE

AGREE

AGREE

AGREE
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-3,3

H

LESS TIME M

-3,-3

Appendix C: Criteria scoring sheet examples

FLOCH CRITERIA: SEMANTIC SQUARE
#9

SCORE 1 MIN.: 0,-2
SCORE 5 MIN.: -1,-3
IMPRESSION 1 MIN.: Design completely destroys data. Undoes the printed numbers.
IMPRESSION 5 MIN.: The longer you look, the more you can discover how messed up it is.

MEANING SCORES: HOW INFORMED THE READER FELT AFTER
LOOKING AT PRESENTATION FOR ALLOTTED TIME.

MEANING WITHIN 1 MIN. MEANING WITHIN 5 MIN.

Data almost meaninglessly presented.
This mess of overlapping pies is completely
unproportional. Noisy mess of bad
information design. Funding is so obviously
undersized it is funny.

Nowhere to go with this poor representation
Some things proportional - others not.
Had to measure to see what was what.

Bad information design.
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Appendix D: CIHR semiotic squares

PUBLIC HEALTH SYSTEM HEALTH KNOWLEDGE

PARTICIPATING KNOWLEDGE WE VALUE

GOVERNMENTS &

PARTNERSHIPS
PUT MONEY

INTO SYSTEM

RESEARCHERS
HEALTH PROVIDERS

TAKE MONEY
FROM SYSTEM

FUNDING NOT FUNDING

DO NOT TAKE MONEY DO NOT PUT MONEY

FROM SYSTEM INTO SYSTEM

CANADIANS/ POTENTIAL
HEALTH CONSUMERS PARTNERS

CURE FOR CURE FOR
MEASLES DIABETES

WHAT WE WHAT WE
KNOW WANT TO KNOW

KNOWING NOT KNOWING

WHAT WE DON'T

WANT TO KNOW
WHY SUGAR MAKES

KIDS HYPER

WHAT WE

DON'T KNOW
SARS

(BEFORE PANDEMIC)
NOT PARTICIPATING KNOWLEDGE WE DON'T VALUE

HEALTH KNOWLEDGE SHARING

PURPOSEFUL BEHAVIOUR

PURPOSELY SHARING
KNOWLEDGE

TRANSFERRING

KNOWLEDGE

PURPOSELY PROTECTING
KNOWLEDGE

KEEPING KNOWLEDGE

TO ONE S SELF

SHARING NOT SHARING

NOT KEEPING NOT TRANSFERRING
KNOWLEDGE TO ONE S SELF KNOWLEDGE

UNPURPOSEFUL SHARING RESEARCHERS WHO
OR SHARING ONLY DON'T KNOW HOW TO

WITH PEERS SHARE KNOWLEDGE

PURPOSELESS BEHAVIOUR
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Appendix E: Prototype folding format

Eight-panel gatefold format enabling before and after infographic use.

“AFTER" INFOGRAPHIC
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