ey do need are some tools to recognize and examine the passives they already
¢, though understand only partially (if at all).

I have strong reservations about the scheme Ferguson and Parker offer—in
irticular, that it is only a set of statements to be memorized, not a set of principles
'be learned; in short, that it is not linguistics. But I will leave it to readers of both
ticles to decide what might be useful to them in each, and leave the mean-
yirited, school-yardish, Bw-%Eown:-om:-gu?cv-woc?»vvawnr argumentation
» Ferguson and Parker.

! HARRIS
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ORGANIZATION BY DESIGN:
SOME IMPLICATIONS FOR
STRUCTURING INFORMATION

WILLIAM M. GRIBBONS
Bentley College
Waltham, Massachusetts v

ABSTRACT

This article proposes a system for document organization based on cueing
and page formatting techniques. The Jogical and systematic use of cueing
and formatting creates a visual hierarchy organizing and signalling infor-
mation for the reader. When the proposed system is properly applicd, the
result is increased reading speeds, increased ease of access and increased
comprehension.

Design, as used in the present study, is employed as a systematic approach to
document organization. A well organized document, in turn, facilitates the
reader’s processing, comprehension and storage of information. Specifically, this
article analyzes visual cueing and page formatting techniques. Visual cueing
structures and signals information through the use of typography and color, while
page formatting organizes information through the systematic allocation of ver-
tical and horizontal white space and the pre-determined placement of information
within this space. Together, these techniques create a visual system that increascs
reading speed as well as readers’ access 10 and comprehension of the printed
information. Ultimately, cueing and formatting creatc a visual system whereby
page design becomes an organizational device—in other words, organization
by design. e

The employment of traditional design techniques to achieve document organi-
zation is by no means a new idea. Koler indicated that as early as the late 19th
century designers and psychologists were interested in the effects of page organi-
zation on the dissemination of information [1]. Despite an apparent luil during the
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st half of this century, the organization of information on the printed page has
nained a focus of intense interest for rescarchers from many and varied dis-
lines. Most recently, there has been a flurry of activity during the past two
cades coinciding with the tremendous advances made in the cognitive sciences.
searchers from the cognitive sciences have provided valuable insight into the
ider’s sclection, processing, encoding and storage of information. Subse-
ently, this research has had profound effects on the visual display of infor-
ition and has encouraged countless research efforts in the disciplines of
sual communication and instructional design. North and Jenkins [2], Kiare et al,
], Crouse and Idstein [4], Fowler and Barker [5], Coles and Foster [6], Foster
d Coles [7], Glynn [8], Foster (9], Frase and Schwartz [10], Crouwel [11],
irtley et al. [12], Waller [13], Waller [14], and Hartley [15], Waller [16],
ynn et al. [17], Hawk et al. [18] have each examined isolated visual elements
d their ability to facilitate the processing and storage of information. Unfor-
nately, these studies alone only provide a partial solution. Because of the tight
boratory controls exercised in these studies, the ability to generalize from
cir findings is severely restricted [19-21]. However, when these findings are
mbined in a complementary fashion with the pure rescarch of the cognitive
jences and the practical intuition of the text designer, valuable insight is
ovided into readers’ use of information products and the design of formats
aximally compatible with this use. Controlled laboratory studies suggest prob-
le links between the pure research of the cognitive sciences and the intujtion of
¢ practitioner.

/ GRIBBONS

BRIDGING THEORY AND PRACTICE

With decades of accumulated research, why produce yet another paper analyz-
g this topic? Quite simply, this article provides a unique approach to the topic by
gically and systematically bridging the theoretical sciences and the day-to-day
ecisions of the text designer. Topics include the following:

* Analyzing the assumptions underlying visual systcms of organization,
* Determining operating principles for effective organization,
 Employing visual cueing and page formatting techniques.

Rather than being confined to the paper-based medium, the proposed organiza-
onal system is applicable to all information products including online documen-
ition, hypermedia and presentation media. In fact, the use of this organizational
ystem is extremely effective in minimizing the scvere ergonomic as well as
:chnological restrictions inherent in these media.

|
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ASSUMPTIONS

Various assumptions guide the development and application of visual systcms
of organization. Among them are the assumption that

L The human-processing-system searches for organization in all sensory
J ,Q;C \  experiences
, %\i ] ) * Structure is quickly lcarncd and used for future processing and storage of
information
‘m Qﬂ_ﬂ, * Knowledge is maintained hierarchically in the cognitive structure
An\,s ;_ * Most information has inherent structure
QA \ [ This structure can be signaled visually
/' » The reader processes most information products selectively
{ * The reader employs internalized priorities for visual processing
+ * The reader’s perceptual and cognitive systems have limitations
\_* Structured information produces a positive aesthetic response

Organization

Because we as humans live in an environment without order, most 20th century .

~~~psychologists maintain that we appear 1o have an inborn tendency to impose our |

’ own sense of organization on sensory experiences. Much of this structure is

derived fromm our sensitivity to reoccurring themes and repeated experiences in the

environment. Sensitivity to and modification of these themes and experiences, in

turn, serve as a foundation for processing and storing future stimuli. This process

is as much a survival mechanism as it is a technique for managing the almost
infinite number of sensory experiences received at any given moment.

It was this quest for organization that served as a foundation for the Gestalt

)c: psychologists of the 1930s. The Gestalt researchers formulated well over 120

Y, separate laws that dictated how forms were organized. Of these many laws six
é& . r to dominate: good continuit imity, similarity and good form. G

\ _continuity di i ill tend to be grouped

AL\ (. together. While the law_of proximity suggests that marks positioned near each

0 , .»/ “other will also be organized together. Next, the law of similarity states that marks

A
»/f possessing similar visual attributes will be grouped together. And fina

the law
v of good Torm suggests that enclosed shapes will be seen as single units. Of these
S similarity and proximity will have the greatest relevance i c-

turing o information.

" Over the past several decades, cognitive psychologists have continued to
explore our innate tendency to seek organization. The vast majority of these
efforts have focused on the structure of information, the transfer of this informa-
tion into the mental structures of long-term memory and the individual cognitive
styles used to process this information.
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Recent research has demonstrated that individuals learn most efficiently when
learning maférials are compatible witli their cognitive style. Ambardar defined
“Cogitive style as “a person’s mode of processing information that includes
perceiving, remembering, thinking and problem solving” [22, p. 23], voarmmm the
most pertinent styles are the field dependent and field independent. )nncma_zm to
Ambardar, a “field dependent person tends to perccive globally and is guided by
the organization of a given field as a whole. . . . Ficld independent people are, by
comparison, more analytical, tend to experience parts separated from the whole
and possess their own structure of learning” [22, p. 24]. . .
Of particular relevance to the present study, ficld dependents experience dif-
ficulty processing documents with insufficient structure as well as poorly wﬁ_o.
tured documents. In contrast, the field independents overcome these shortcomings
by imposing their own structure and sense of logic on the passage. Structure s
typically derived from three sources: linguistic cues, typographic cues and mmm:m_
cues. While evaluating the complexity and appropriateness of an organizational
system, the text designer must remain mindful that individuals, mnoo:.==m to the
cognitive style they adopt, vary in the benefit derived from structural aids.

The Cognitive Structure

The cognitive structure is highly organized in order to manage the infinite
quantities of information experienced in a lifetime. Psychologists use many terma
to label this organization structure including schema, frame, prototype, grammar,
network, hierarchy and matrix. Regardless of the label employed, the top levels of
this structure contain knowledge of what is believed to be true of certain classes
of objects, events, situations or concepts. Just and Carpenter maintain =_£. the
transfer of information into this structure is strongly affected by the appropriate-
ness and cohesiveness of the information’s organization [23]. According to
Calfce, “long-term memory operates most efficiently when and if the arrangement
of a body of knowledge matches some preexisting mental structure. _Qof_namn is
parsimonious when properly organized; but the organization must highlight fre-
quent events and respect the refatedness of events in time and space” {24, p. 20},

The Structure of Information

An underlying assumption of this study is that most bodies of knowledge have
an inherent structure. It is also recognized that the complexity of this structure
varics along a continuum from the simple to the complex. Consequently, the
complexity of the visual structure must complement that of the .Uo% A.&, knowledge
being communicated. For example, the prose of the novel is an Em.vv_dvaua
application of a complex visual system of organization. Texts of this type wa
typically and more effectively structured linguistically or at the very most with
simple typographic signalling of headlines and titles. In contrast, texts com-
municating sophisticated bodies of knowledge—e.g., instructional texts—bencfit

g

j nypee

Conto

V\NV\V\Q( from a more complex visual structuring of content. In these products, visual cues

«=_lexts selectively, reading and processing only that information deemed relevant to
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and the placement of information in designated areas of the page provide a visual
road map organizing concepts and subconcepts, emphasizing important informa-
tion, distinguishing between different types of information and allowing the
reader to sclectively access the information when necessary. Structure within
these complex texts can typically be characterized as either a hierarchical struc-
ture, a list orientation or a unique hybrid of the two. Gagne claims that much

information is organized hierarchically from highly inCTusive concepts to narrow

according to logical procedures or ordered according to alpha-numeric rules in the

4 case of bibliographies or reference materials. Once the inherent structure of the

information is detcrmined, the visual display is designed to complement this
structure in a redundant fashion.

Selective Processing

In response to an almost constant barrage of information, readers process most

current and future information needs. Based on need, certain texts are more likely
to be processed selectively while a limited number are more effectively processed
in a more time-consuming and labor-intensive linear fashion. Continuous prose,
similar to that found in a novel, benefits most from linear processing while the
complex structure and multiple-purposes of instructional and reference texts are
most effectively processed in a sclective fashion. To facilitate selective process-
ing, the reader employs a variely of reading strategies. Pugh identified five

strategies employed by the selective reader [26]):

bl

. Scanning—reading quickly to find specific information;

S ——

* Search reading—scanning with attention to the meaning of specific items;
“*Receptive reading—reading for thorough comprehension;

* Critical reading—reading for evaluation.

* _Skimming—reading for the general drift of a package;

—_The strategy selected is that deemed most economical while at the same time
_satisfying the reader’s information needs. In turn, each strategy js facilitated by a
different visual format. Diehl and Mikulecky [27], Huckin [28] and Samuels [29],

advocate the use of appropriate linguistic, typographic and spatial cues to
facilitate a particular reading style. For example, the use of visual cues focuses the
reader’s attention while employing the skimming, h
techniques [30]. In contrast, the specialized search process used to locate an item
in a reference text is best facilitated by the simple manipulation of white space [12,
31]. In the receptive reading of abstract or conceptual bodies of knowledge, on the

scanning.or_search reading < »'re.

e
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other hand, the reader benefits most fully from the simple employment of boldface
for headlines. In contrast, Ausubcl et al., suggests that a 3::.: o..ua_u_nx combina«
tion of formatting and typographic signalling is most effective in the learning of
information [32]. .
mmﬁmw___osw,mmmoa :m =_5 sclective processing o.n information, Huckin suggests
readers pay greatest attention to information higher in the text Eﬁ.ﬁoa than
low-level information; a process Huckin labels the levels effect. Huckin contends
that the learning of high-level information is facilitated by the selective employ-
ment of visual cueing and formatting [28)._However, because the increased

comprehension of the high-level, signalled information occurs at the ,ow%n:mmznn v m_,v:

R SO S— X

tow-ievel information; caution must be exercised in the employment of signalling
tectiniques 717, 33]. Cons: quently, the text designer must nwaE_v_k critique both
cued and uncuéd information to ensure the nmm&ﬂo:@mﬂ an o.?_am_ format,
Parallel to the levels effect, the reader processes most visual cues according to
an internalized hierarchy. The dircct causc of this priority is unknown. More than
likely it is a cumulative effect of the strength of the sensory experience and the
effects of typographic tradition and culture. anwa._nmm of the cause, Bertin in the
Semiology of Graphics listed the visual characteristics of graphics in the follawing

order of significance:

1. Size 4. Color
2. Value 5. Orientation
3. Pattern 6. Shape [34]

Quite simply, the reader perceives objects of a larger size as more m.w_mamog.
than objects of a different value, color or shape. Furthermore, in addition 1o an
assigned significance between characteristics, the reader n.uﬁnn"m and assigns
meaning to variation within a characteristic. For example, o.Eon of a larger slao
are typically perceived as more significant than smaller osmna and objects of
darker value are viewed as more significant than lighter oc_nn..m. The perceived
significance is directly proportional to the degree of .,.S._.Ezos. m:::s_.?.
Kosslyn et al. describes the visual processing system as a difference detector’
[35). Any sharp contrast will draw attention. The greater the contrast the mare

salient the effect. .
The reader also attaches significance to the placement of information within

\,w.\ T display. This significance is more than likely a product of the left-to-right reading
o < v»:m;_d of western cultures. The lcarning of this pattern is so complete that it is
—r < pioEw internalized within the first several years of reading. The effects of this

50w, pattern have many implications for the text designer. Dondis asserts tha due to

weslern print formation [rectilinear page format] and (he way. we leam 1o read
left-to-right, |

ader assigns the greatest importancc to the Jeft-hand partion of
Enbw;mn [36]. Aware of this reading pattern, graphic designers employ formats

that utilize and facilitate this movement. The result is a mo_m.voaﬁcmasw effect
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with the reader expecting this format and the designer meeting and further rein-
forcing these expectations.

Ultimately, the effects of our western reading pattern, the levels effect and the
hierarchy of visual significance should each be exploited to more effectively
communicate the structure and importance of information.

Limitations of Perceptual and Cognitive Processing

It is generally acknowledged that both the perceptual and cognitive processing
systems have limitations. When these limitations are exceeded, the reader’s ability
to process, comprehend and store information is severely compromised. The
previously discussed levels effect and hierarchy of visual significance are more
than likely mechanisms employed to compensate for these limitations.

Perceptual limitations might include the inability to detect minor differences in
size, values and colors as used in the layout of information products. Additionally,
color anomalies such as color blindness or spectrum sensitivity create significant
constraints, Constraints which pose important challenges for the text designer who
employs these visual elements to emphasize and structure the information
product. Kosslyn {35], Bertin [34] and Marcus [37] provide a comprehensive
overview of these limitations.

Perhaps the most significant of the cognitive limitations are those imposed by
short-term memory. Kosslyn et al. defined short-term memory as “the locus where
conscious reorganization and reinterpretation of the information takes place” [35,
p- 17}. Short-term memory is typically of limited duration, with unrehearsed
information typically decaying within twenty seconds. In addition, short-term
memory has a finite capacity, typically somewhere between five to ninc categories
of information at one time. Miller theorized that our shori-term memory has a
limited channel capacity. “A limitation imposed either by conditioning or the
design of our nervous system” [38, p. 86]. Although the number of units in
short-term memory is limited, Miller indicated channel capacity could be
extended by organizing or “chunking” information within these limited number of

units. Visual displays that exceed the maximum channel capacity or displays that
force readers to retain information for longer than twenty seconds are far less
effective. The findings of Miller have significant implications for text design in
terms of the complexity of the organizational structure as well as the chunking of
information within this structure.

Compatibility of Organization and Aesthetic Appeal

e, S st o e

since the readers’ affective fesponse 10 a design sirongly influences their expecta-
tions for the information product and often their decision not to read a product.
Although valid, this concern is not warranted when an organizational system is
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applied properly. When exccuted properly, visual systems of onmm_z.mm:o: scrve
the dual function of visually structuring the content while providing desirable

offer a certain a.mmﬂoa, of

sl A8

icw_displays that ith similarity and
refer to view displays. that break with similz
xmoab._nx@ or novelty [39]. This complexity, however, must complement and

signal the linguistic and hetorical cues residing within the text. Burt provided the

““most useful principle on this matter, stating that ..énm:@ depends on variety
organized into unity” [40, p. 15] a principle, unooa_s.m to Burt, that dates to the
followers of Pythagoras. Similarly, Tinker reported a :..m: correlatjon between the
legible document and readers’ perception of uom:ﬁ:m appeal [41]. Apparently,
legibility and aesthetic appeal can be mutually compatible.

OPERATING PRINCIPLES

Based on the above assumptions, four operating principles guide the design of
visual systems of organization:

/1. The organizational structurc must be employed selectively.
. The visual cues and formats employed must complement the inherent struc-
ture of the information. .
{3. The visual cues and formats must be employed consistently,
. The complexity of the visual system of organization must be minimized
systematically.

Selective Employment

The Organizational Structure Must Be Employed Selectively.
The First Principle States:

As indicated in the section on the structure of information, some information
products are more appropriate cases for visual structuring than others. Texts with

_aclearly defined hierarchical structure or texts containing a varicty of information

components such as conceptual information, factual information, procedures,

isual systcms of organization, Furthermore,

lists, and notations benefit most from v

the sophistication of the visual structure must complement the sophistication of
the information being communicated.

In addition to complementing the structure of the body of knowledge, W:o .<_m§_
structure must also be appropriate for the intended audience. The most m_.ms_mnmi
determinants of appropriateness are compatibility with ._.Saoa, cognitive style
and their familiarity with the body of knowledge. &E:o there is surely some
overlap with cognitive style, individuals can be viewed as m%mz&zm along a
continuum from novice to expert in a given content area. The :o.<_oo. n: one hand,
tends to benefit from structural devices while the expert might view this very w.mBo
structure as a hindrance. In situations where both novices and experts exist ¢<:,_x~.._:

v o e

cueing sy
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a readership, Foster suggests that the text designer ‘might appropriately favor the
“novice in_the design of the information

product. According to Foster “the

stem which helps the novice will not necessarily obstruct the expert;

ntent and portray its structure”

[9, p. 193]."One may cerfainly doubt whether the converse would be equally

true. While it is not always possible to determine cognitive styles and knowl-
edge level of a particular readership, most information products are designed
for a given use and at a level of sophistication appropriate for a select audience.
At the very least, sensitivity to the above factors increases the likelihood of
designing a format maximally compatible with the greatest percentage of the

readership or what many instructional designers term “averaging the strengths of
the layout.”

Logical Ordering

The Visual Cues and Formats Must Complement the Inherent
Structure of the Information. The Second Principle States:

The text designer must thoroughly understand the structure of the communi-
cated information in order to designate a logical and objective assignment of cues
and formats. The primary objective of the text designer is to create a visual
hierarchy which distinguishes major concepts from subconcepts and one category
of information from another. The structure of this hierarchy is portrayed by
visually signaling important information while positioning this same information
in prominent areas of the page. The assignment of cues and formats communicates
the structure of information by exploiting the readers’ hierarchy of visual sig-
nificance and the significance attached to certain areas of the display. For
example, high-level information should be cued with the largest type size and the
darkest color. Furthermore, this same information should be positioned at the
left-most margin and at the top-most area of the page. Remaining information
should be assigned cues and positioned in accordance with its relative position in
the information hierarchy.

Critical to the success of this system are the text designers. Their role, as
members of an encoding team, is 1o structure, emphasize, and organize—not to
impede the passage of information through carelessly applicd design techniques
and graphic embellishments. Working against the designer is the customary mode
of text design. Because the orthographic code is essentially non-visual, visual
systems of organizations are typically added after the composition process.
Although the written code is the dominant feature in the text, I would suggest that
composition and layout can and should be performed simultaneously. Moreover,
the two functions can be mutually compatible and supportive of one another, Or as
Hartley and Burnhill so aptly put it “clarity in layout leads to clarity in content
because it requires clarity of thought” {42, pp. 237-238].
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Consistency

Visual Cuss and Formats Must Be Employed ConsistentlyThroughout
the Information Product. The Third Prinsicple States:

Once the visual cues and formats are established, the reader quickly becomes
accustomed 1o and anticipates the visual hicrarchy. According to Andersop and
Armbruster, consistent presentation is critical to communicating structure {q
readers [43]. As previously stated, readers are sensitive 10 Ronn.cism themes and
structural redundancy in sensory experiences. This sensitivity, in furn, serves as §
foundation for processing and storing future information. Consistency also allows
the reader to move more confidently through the text and to selectively access
information when necessary. Furthermore, consistency forms the cornerstone for
the Gestalt principles of similarity and proximity. Given the importance of consis-
tency, style guides must be established before undertaking a design and tex|
designers must painstakingly adhere to these guides throughout the design
process.

Complexity

The Fourth Principle States: The Complexity of the Visual Systemn
Must Be Minimized Systematically.

Visual systems of organization can be “over done” by creating Ensma:_nm 80
complex that the reader directs greater attention to the system than to the informa.
tion. Gibson and Levin warned that overly complex graphic systems interfere with
the reader’s goal of obtaining information [39]. According to Calfee any aystem
that draws attention 1o itsclf “shunts” the automatic routine of reading (24]. The
result, according to Calfee, is reduced reading speed, lower comprehension and 8
considerable increase in frustration.

Complexity, as discussed here, applies to the amount of visual redundancy in
the system, the number of levels in the hicrarchy and the amount of information
cued. For example, the designer might cue a major headline by setting it in &
different type style, weight, size, color, and spatial arrangement. Although the
designer employs these strategies in an effort to communicate the information
more effectively, the excessive redundancy imposed by these cues might actually
reduce the effectiveness of the display. While determining the optimum level of
redundancy, the text designer should accommodate the limitations imposed by the
reader’s short-term memory or what Kosslyn ct al. terms the rcader’s “psycha-
Jogical maximum” [35]. Similarly, Hershberger et al. reported that when too many
cues were combined, the reader is “befuddled sufficiently to offsct any advantage
derived from the cueing” [44, p. 59]. When the psychological maximum is
reached, improvement in comprehension levels off bricfly. Beyond the maximum,
any additional increase in redundancy sharply reduces comprehension. In other
words, there is a point of diminishing returns. The number of levels in the visual

ﬁ\fg g KSO:
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hierarchy is first determined by the complexity of the communicated information,
Next, the complexity of the structure is systematically minimized so not to tax the
capacity of short-term memory. Consistent with Miller’s concept of chunking, a

@ i 27277 limited number of levels are established, each with a more complex internal

structure. The text designer must also limit the quantity of cued information. It is
not necessary nor even desirable for all important information to be cued. Cues are
most effective when used sparingly. In fact, excessive cueing produces a figure-
ground reversal in which the uncued information becemes more apparent or at the
very least the effectiveness of the cue is severely diminished.

Unfortunately, no one measure of complexity applies to all information
products. Ultimately, the designer determines appropriate complexity based on
the inherent structure of the information, the intended audience and the use of the

“information product.

CUEING AND PAGE FORMATTING

To facilitate the user’s search for structure and organization, visual cueing and
formatting reinforces the linguistic and rhetorical cues residing in the orthographic

Te_ code. Once established, the visual hierarchy facilitates both local and global
m\ A communication of the”ififormation. Globally, the visual structure provides an
et T T

“between the visual element and its background. To achieve this end, the reader’s

overview of the content area and suggests and perhaps even encourages the most
effective reading strategy. On a global level this structure continues and comple-
ments the structure initiated within the table of contents. Locally, the visual
structure signals and emphasizes important units or individual items of informa-
tion within the text—e.g., words, phrases and warnings. Visual cues continuously
relay to the reader the status of any one particular piece of text within that
document’s hierarchy. Ultimately, cues assist readers in directing and allocating
their attention while reading a text.

Previously this article introduced the concept of figure-ground. The effective-
ness of visual cues and formats can only be viewed within the context of this
concept. Ground is the background or visual norm against which the figure or
visual cue operates. For example, the employment boldface is only effective when
contrasted against a field of lighter weight typefaces. By comparison, if boldface
cues were to appear in a field of heavier weight typefaces, the effect would be
severely diminished or lost altogether. In terms of typography, the ground is
typically the typeface designated for the body copy or continuous text reading.
Similarly, the concept of figure-ground holds true in the spatial formatting of text.
Vertical formatting, for instance, is only effective when contrasted against the
ground of the primary line spacing. In contrast, as the spatial unit separating
subheads from body copy approaches that of the unit designated for the primary
line spacing, the effectiveness of the cue is compromised. Conseque

ol

and formats to be visually salicnt, an_ adequate contrast must be maintained

UES.
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visual processing system must be accommodated, and the visual cues must bo
employed sparingly to avoid a possible figure-ground reversal.

Cueing

Duchastel indicates that textual cues assist readers in focussing on important
items in the text while enabling readers to process the text mo_nn:wo_w when
necessary [45, p. 181}. In the specification of visual cues, the designer Bzw..
accommodate four factors. First, the cues must be compatible with :6. reader's
perspection of perceived significance, i.¢., size, value, texture, color, orientation,
and shape. Second, while determining the optimum level of Bacsamanw in the
structural system, the information designer should not oxoooa. the :szosu
imposed by the reader’s short-term memory or the “psychological maximum,

Third, text designers must remain conscious that cued material is comprehended
more_fully at the éxpense of the uncued material. Fourth, in designating visua)

cues, the text designer must accommodate the limitations m::,o.moa by the percep-
tual processing system. Cueing techniques include the use of different type sizes,
type styles, upper versus lowercase printing, underlining, and the use of color,

Type Size

In terms of visual significance, the use of different type mmNom is one of the mos{
effective techniques for organizing and signalling information. The nﬁo&?nsoma
of the technique is directly related to the significance placed on size <m:m.:o= by
the reader. The largest sizes are reserved for the most important information and
smaller sizes are assigned according to the relative importance of the text in the
information hierarchy. .

To minimize the complexity of the visual hicrarchy, avoid using too many
different sizes. Although documents differ in oﬂmmaNmacs.m_ complexity, the
assignment of one size for chapter or major heads, a m.:s:ﬁ size for m:c”:aw%. a
slightly smaller size for body copy, and perhaps still smaller for captions and
notations is usually adequate. Because the size of the com_w copy has the maost
significant effect on text legibility, first designate the ov:.am_ body size, Then,
proceed vertically through the hierarchy assigning proportionally Jarger m-n.nm at
each level. The actual assignment of sizes should accommodate the visual
processing system and maintain appropriate imcm_._&%sa. w.nnwcwo the visual
processing system has difficulty detecting minor a_:a.asonm 5.. size, the actual
separation of one level from the next must be two points (1/36") or greater. To
establish a rhythmic progression, the size increase from onc level to the next is

typically made in accordance with an established ratio. This ratio may be as(/

simple as doubling the difference in size from one level to the next; for nxmiv_o_
12 point body copy, 14 point subheads and 18 point major heads. Allow simplicity
to be your guide in establishing this ratio.
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Type Styles

The use of different type styles to structure and si gnal information is a relatively
simple yet effective technique. While designating type styles, it is often possible
and even desirable to confine selections within a single type family. A family is a
collection of type faces that maintains general design characteristics while provid-
ing variation through the manipulation of stroke weight, stress, and set width (e.g,,
Times Roman, Times Bold, Times Medium, Times Italic, Times Condensed). An
ideal selection would be a family providing high legibility while offering an
adequate selection of weights, sct widths and italic variations,

The actual selection of typefaces as visual cues is guided by the reader’s
hierarchy of perceived significance and a desire 1o maintain optimal legibility,
Because of their proven legibility, medium weight faces are generally ideal for

_body copy [46]. Once designated, the medium weight body copy serves as the

ground against which the remaining selections are applied. Next, because of their
darker value and superior contrast, heavier weight styles are an excellent selection
for headlines and the cueing of important information. Styles of a lighter weight
than the body copy are, by comparison, viewed less-important because of their
lighter value and diminished contrast. The use of lighter weight styles should be
consistent with this effect. The italic variation is traditionally employed to empha-
size words within the text because of the contrast they offer to the remaining body
copy. Although the italic variation offers visual contrast, its use should be
restricted to small quantities of text because of its lower legibility and readers’
general dissatisfaction with the visual appearance of the style [46]. On the other
hand, boldface styles score higher on both legibility and reader preference tests
when compared to italics. When faced with a choice, boldface is typically the most
appropriate selection. And finally, because of their narrow set-width, condensed
styles are best suited for captions and notations.

Confining selections to a single type family preserves consistency and harmony
within the document while providing adequate variation to organize the informa-
tion. Additionally, by minimizing the pale-grey appearance of a document set ina
single style, the variation provided by the family satisfies the reader’s desire for
complexity and novelty within a layout. Furthermore, the family fulfills this
requirement without creating an overly complex layout. The introduction of too
many type styles increases the visual complexity of the document resulting in
reader uncertainty and confusion. Consequently, the reader’s desire for novelty
must be carefully balanced against appropriate complexity and maximum
legibility.

Upper Case

The use of all upper case letters (capitals) is widely accepted as mcans of
signalling important text. Because upper case printing occupies 27-35 percent
more space than lowercase printing, this format is ideally suited for signalling



70 / GRIBBONS

high-level information. However, caution must be exercised while cmploying this
format because of its lower legibility. Tinker indicates the use of uppercase

printing retards reading speed by as much as 12 percent and that readers prefer the>

should be reserved for small quantitics of text such as that found jn

thercfore,

Underlining

Similar to that of uppercase printing, the underlining of text is also wide' r
accepted as a means of signalling important text. However, unlike uppercase
printing, most legibility experts advocate the elimination of underlining as a
signalling device. The use of underlining makes the signaled text harder, nat _

easier, to read by decreasing the amount of white space between lines and by ~

disrupting the characteristic word shapes of the underlined text. The current
popularity of the underlining technique is more than likely a holdover from the
days of typewriters when alternative cueing techniques were unavailable. Because
superior cueing techniques are available with current technology, the use pof
underlining should be restricted in visual systems of organization,

Color

When budget allows and the situation is appropriate, color is an effective cueing
option. Colors are useful for distinguishing hecadlines from body copy or o
highlight warnings and areas of extreme importance. Text designers, however,
must be cautious in their use of color. Because color is lower in Bertin’s hierarchy
of perceived significance and due to the prevalence of chromatic anomalics in
readers, the use of color independent of other visual cues is not recommended. The
one exception to this restriction on the use of color is for search related tasks, The
findings of Kanarick and Peterson [47] and Saenz and Riche [48] identified colap
as the superior cueing device in products where the reader is regularly engaged in
search strategies.

At the most basic level, colors are selected to achieve maximum captrast
between type color and background, with the type being the darker of the (wp,
Quite simply, maximum contrast yiclds maximum legibility. The highest possible
contrast is achieved in the printing of black ink on white paper, When combina-
tions other than black and white are selected, select the darkest possible colar on
the lightest background.

At a considerably higher level of analysis, the limitations of the perceptual
processing system must be addressed and accommodated in the use of color,
Marcus estimates that in the United States and Europe, approximately 8 percent of
the population is color-blind {37]. Naturally, information products organized with
color cues are significantly morc error-prone for color-blind readers unless the
color-cued information is reinforced by another visual clement. In addition, when
different shades of a single color are used to categorize informatjon, the variatians

visual appearance of the Jower case format {41]. The use of uppercase printing ™

<.
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must be adequate to distinguish one category from the next. Because the reader’s
ability to detect differences in color, measurced in hue, is not uniform for cqual
changes along the visible light spectrum, the adequacy of specific variations mugt
be evaluated on a color-by-color basis. Sensitivity to huc difference is greatest in
the yellow region and Icast sensitive at either extreme in the violet, red and green
regions.

By designating and employing appropriate visual cues, a structural hierarchy
begins to form. This hierarchy will be further developed through the careful
employment of spatial formatting techniques.

Spatial Formatting

The spatial formatting of text is extremely effective in communicating the
structural hierarchy of information. The consistent and logical allocation of
vertical and horizontal white space creates a visual hierarchy separating major
headlines from subheads, subheads from body copy, and one paragraph from the
next. The designation of vertical and horizontal cues is guided by three factors.
First, horizontal positioning should accommodate and exploit the significance the..
reader places on the left-most portion of the page. Second, vertical cues should

accommodate and exploit the Gestalt principle

/I%%au_ formatting must complement the structure previously

e ko

gy o

»
- e

established by the designation of visual cues.

Horizontal Formatting

As previously cited, the reader assigns the greatest importance to the left-most
portion of any visual display. To exploit this tendency, the text designer structures
information through a series of nested units indented from the left hand margin,
The area in proximity to the left-most margin is reserved for the most important
information or high-level information. Headlines, important warnings, and

RASSS

_graphics may be assigned a position of visual importance through isolation in the

rtion of the page. As subscquent sections arc indented from the

left-most

left-most margin, they become, by reason of their placement, less important or
lower in the information hierarchy. The optimal unit of measure used to designate
the indent as well as the number of indents is a balance struck between the
complexity of the information, the desire to maintain optimum line measures, the
width of a page, and desire to achieve a horizontal separation casily distinguished
by the eye.

Vertical Formatting

In the formulation of the vertical hicrarchy, @ proportional system of spacing

 distinguishes one scction from another, major headlines from subléads, subhéads
"_from body copy, and one paragraph from the next. In keeping with the Gestalt

principle of proximity and the notion that the visual processing system is a
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difference detcctor, the largest spatial unit is employed between conceptual units
with the greatest difference while the smallest unit is reserved for closely related
information. For example, the largest amount of space should separate sections of
chapters while the smallest spatial unit separates lines in a paragraph. Because
spacing between lines in a paragraph has the greatest effect on fext legibility,

optimum spacing is first allocated

sequentially up the hicrarchy to the largest conceptual scparation. The ratjos

“employed to distinguish levels of the hierarchy can be as simple as doubling cach
unit while ascending each level of the hierarchy. For example, two points of
leading allocated between lines of type in the body, four points between para-
graphs, eight points between subhead and body copy, and sixteen points between
subhead and major headlines.

In addition to structuring the information, the variation offered by the manipula.
tion of vertical and horizontal space reduces the visual monotony of the display,
As cited carlier, readers are naturally attracted to displays offering novelty and

certain degree of complexity. Rather than providing this novelty In a haphazard

fashion, the proposed system produces the mulliple benefits of organization and
variation or in the words of Burt “variety organized into unity.”

The employment of vertical and horizontal formatting complements and
reinforces the previous assignment of visual cues and completes the visual system
of organization.

Conclusion

This article proposes a system of document organization based on cueing and
page formatting techniques. The logical use of cuing and formatting creates a
visual hierarchy organizing and signalling the information for readers. Together,
cueing and formatting techniques reinforce and complement one another to form
a visually redundant system. Ultimately, the cumulative effect of this visual
system reinforces the inherent structure of the information as communicated
through the orthographic code. The success of this system is dependent on the
jdentification of optimum cues and formats as well as the determination of the
optimum level of visual redundancy. When these techniques are properly applied
the result is a well organized, legible, and visually pleasing document.
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