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ABSTRACT

Most aging-related agencies and organizations
communicate information to older persons in print. The
print medium has the advantage of being permanent --
available for repeated use. In order to be adequate,
printed reference materials intended for use by older
persons must be available, acceptable, appropriate,
accessible, and accurate. This research focused on
questions of access. Three experiments, each using a
counterbalanced design, were conducted.

Two of these experiments focused on legibility of
print for "normally sighted"” older readers (n = 36).
(Earlier studies of legibility have focused primarily
on children and on partially sighted readers.) The
variables selected for study in the legibility experiments
were chosen because they are particularly likely to be
affected by certain changes in visual functioning that
frequently characterize older persons. Experiment I
compared speeds of reading three commonly available
typefaces (Bookman, Century Schoolbook and Helvetica) and
typesizes (10-, 12- and l4-point). A significant main
effect of typesize (p < .05) was obtained. Larger
typesizes were more legible. A significant interaction
(p < .001) between typesize and typeface also was obtained.
The obtained interaction probably is better ascribed to a
position effect than to any strong interaction of face
and size per se. Experiment II examined reading speed
with three ink-to-paper color combinations and two line
widths (4" and 6"). White on black (W/B) was significantly
(p < .05) less legible than B/W or B/Yellow, possibly
because W/B was novel and possible because B/W and B/Y
provide greater contrast than W/B.

Experiment III examined speed and accuracy of agency
identification using a single directory of services and
three different index formats (n = 12 entries [i.e.,
headings]; n = 33 entries; and n = 66 entries). The test
items were employed with each format (total n = 30).

Test items consisted of questions and requests for infor-
mation and help that had been received by information and
referral specialists. They also were the printed material
used to test legibility in Experiments I and II. 1In
general, more detailed (i.e., longer) tables of contents
produced faster and more accurate directory search. Post
hoc analysis revealed that specificity of labeling on
tables of contents, no matter how detailed, elicited
superior performance. Even with explicit labeling,
occasional errors were made. Conversely, in the absence
of explicit labeling, many subjects identified appropriate
agencies.



The results of the experiments were used to develop
guidelines for designing printed reference materials for
older readers. Consideration also was given to potentially
significant variables other than those studied in the three
experiments reported here. For instance, boldness and
spacing might also be varied to enhance legibility.
Similarly, the organization and wording of the contents of
reference materials are undoubtedly crucial for accessibi-
lity.

(This research was supported in part by a grant from
the John and Mary R. Markel Foundation, New York [Percy
H. Tannenbaum, Principal Investigatorl].)
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Chapter I

The Problem: Legibility and Indexing of Printed

Reference Materials Intended for Use by Older Readers



CHAPTER I

Most efforts to relay information to older Americans
rely on the printed word. At the same time, very little
research has been done on the most effective way to present
printed information to older readers. The experiments
reported below are an attempt to remedy, in part, this
research gap. The results of the three experiments to be
described below suggest useful guidelines for designing
print messages for older audiences and further suggest

possible avenues for additional research.

Need for Information and Help

Information barriers are particularly detrimental to
older persons because older persons are likely (at least,
more so than younger people) to need certain types of
information -- especially about benefits, entitlements, and
social services. Older persons frequently have physical,
mental and social problems which earlier experience does not
adequately prepare them to deal with by themselves. They
need help -- but all to often do not know if that help is
available, where it can be obtained, at what cost, etc.

Need for help and information is greatest among those
85 years of age and older -- the "old old" (Neugarten, 1970).
They are far less healthy then the "young o0ld" (Neugarten,
1975; Federal Council on the Aging, 1976). In addition,

their health problems are frequently compounded by other



problems such as poverty; housing and transportation
inadequacies (U.S. Senate Special Committee on Aging, 1979);
losses of family members and friends through death and
relocation (Silverstone, 1978; Brody, 1978); and the
unavailability of supportive services short of institutiona-
lization (Doherty, Segal and Hicks, 1978). Such problems

may remind old people of their advancing age and cause them
considerable mental stress as they experience or anticipate
depletion of their psychological and social reserves.
Furthermore, now that more women are working, the elderly
are less likely to have family members (usually daughters
and daughters-in-law) who will help them deal with the
services bureaucracy (Seelbach, 1978; Ward, 1978). As a
result, older persons, especially the old old, may need

help in obtaining and acting appropriately on information
about benefits, entitlements, and services (Shanas and
Hauser, 1974; Brody, 1978). Perhaps this is one reason why
the proportion of regular readers does not decrease with age
(Harris, 1975) and may even increase (Beyer and Woods, 1963).
Older persons' heightened need for information may also help
to explain why old persons select more serious radio,
television, and printed content than do younger people
(Lazarsfeld and Kendall, 1948; Schramm and White, 1949;
Steiner, 1963; Parker and Paisley, 1966). Also, older
persons' focus tends to be increasingly on local level news
(Kubey, 1977; Comstock, 1978), perhaps, in part, because of

their need for services-related information.



Responses to Older Persons' Needs for Information

A multitude of agencies, groups, and individuals try to
convey needed information to older people. Almost all of
these agencies, groups, and individuals attempt to communi-
cate through print media -- newspapers, newsletters, magazines,
brochures, and posters. Despite a surge of interest during
the last few years in the possibility of informative
television programming directed at older audiences (Kubey,
1977; Comstock, 1978), such programs (e.g., "Getting On,"
"Prime Time," and "Over Easy") are rare. Radio programs
with special content for older listeners are almost
nonexistent.

The selection of the vehicle for communicating its
messages to older persons is particularly crucial to the
Social Security Administration since almost every older
American receives some combination of Social Security,
Medicare, and/or Medicaid benefits (Pechman, Aaron, and
Taussig, 1968; Harris, 1975). The Social Security
Administration relies almost exclusively on printed materials
to explain its programs to the public. Many other service
agencies, both in the private and public sectors, follow its
example.

The overwhelming majority of respondents indicated
that they would like to receive notice of benefit
changes directly by mail from the responsible

agency. Even those who could not read preferred
to be notified by letter.

Many respondents stated that benefit changes
were a very personal thing and should always be
conveyed by letter directly to them. As one



respondent said, "I can sit down and read it,

figure it out for myself." Because of hearing

and sight problems, the recipients feel that

they cannot "always believe" what they hear on

television and radio, but a letter is a

permanent record that can be referred to again

and again. Also the problem of individuality

comes into play. A broadcast announcement is

a mass communications device, but a letter,

addressed to the recipient by name makes him feel

that he hasn't been forgotten as a person.

(Social Security Administration, 1972, p. 94)

Voluntary associations of older persons also tend to
communicate with their membership through the print medium.
It is reported by membership department personnel that such
groups (primarily the National Retired Tearchers Association/
American Association of Retired Persons and the National
Council of Senior Citizens) regularly communicate with more
than half of the population 55 and older in this country.
Reliance on printed communications makes sense when one

considers that most older Americans (over 90%) are literate
(Riley and Foner and Associates, 1968) and that over 70%
read newspapers (Harris, 1975) "regularly". They may,
however, have more difficulty than younger people in
apprehending printed information because of aging-related
changes in visual, cognitive and memory capacity. Only
visual constraints will be addressed here, although reference

will be made later to other limitations due to changes in

cognitive and memory skills.



Visual Changes with Age

With aging, many (but not all) individuals experience

some deficit in visual functioning. Among prominent visual

changes which take place with age are:

l.

2.

The lens becomes yellow-brown (Chylack, 1977).

The lens thickens as "old" cells (inert tissue)
move to the center (Marin-Armat, 1956; Lopping and
Weale, 1965; Chylack, 1977).

The lenticular and corneal surfaces may become
distorted (Kapoor, 1965).

The pupil dilates more slowly than in earlier years
(Birren, Casperson, and Botwinick, 1950; Kumnick,
1956; Feinberg and Podolac, 1965).

The eye muscles become less elastic (Weale, 1963).
Blood vessels serving the eye disappear, thereby
reducing the production of fluids internal to the
eye (Kuwabara, 1977).

Neurons atrophy. Both rods and cones are affected,
especially in the periphery of the retina. Rods

disappear first (Kuwabara, 1977).

Such changes often result in the following difficulties:

l.

Less light enters the eye and even less reaches the
retina than in younger years (Weale, 1960; Weston,
1962; Eriksen, 1970). More illumination is required
to see as well as younger people see (Weston, 1949;

Guth, Eastman, and McNelis, 1956).



2. Light is altered in coloration by the lens. Blues,
greens and purples are especially affected, but all
wave lengths are somewhat attenuated (Gilbert, 1957);
Dalderup and Fredericks, 1969).

3. The image formed on the retina is more distorted

and less clear, and presbyopia (farsightedness)
is an almost universal accompaniment of old age.
4. Metabolism of the eye is slower (Becker, 1958).
5. Accomodation is more difficult in old age (Duane,
1931; Bruckner, 1967).
6. Light adaptation is slower (Domey, McFarland, and
Chadwick, 1960a, b).

Most aging-related visual changes begin when a person
is in her/his thirties or forties (Fozard, Wolf, Bell,
McFarland, and Podolsky, 1977). Prosthetic devices such as
eyeglasses and magnifying glasses are frequently recommended
for the first time at these ages. By the time adults reach
their sixties and seventies, almost all of them wear contact
lenses or eye glasses (Colenbrander, 1979.) That does not
necessarily mean, however, that their eyesight is adequately
corrected. Through neglect or poverty, many older persons
rely on prescriptions that are long-since outdated.

Appendix A describes a 40-states survey of 3,000 older
persons' visual functioning. One of the conclusions of the
study was that:

Their inability to see well prevents them from

performing different activities such as household
chores, recreation, business, etc. About 40%



reported problems going up and down stairs; nearly 30% have
difficulty reading the newspaper; one in five have difficulty
watching television; and among those surveyed who drive, 8%
have some trouble driving during daylight hours while 45% have
some trouble or can't drive at night. One out of every four
citizens surveyed indicated they had an eye problem which
required regular care and only about 15% of those surveyed
categorized their vision as excellent. % of those surveyed
have had cataract surgery and 11% indicated they are presently
being treated for an eye disease. (Eger, 1976, p. 712)
Most of the changes in functional vision listed above
~have implications for the design of printed reference
materials for older readers. Nonetheless, these implica-
tions have not, for the most part, been discussed in the
literature. For instance, older persons' heightened
sensitivity to glare (Wolf, 1960; Wolf and Gardiner, 1965)
has been considered in recommendations for improving
architectural designs of congregate housing (Green, Fedewa,
Johnston, Jackson, and Deardorff, 1975). However, the
effect of glare on legibility of print has been ignored.
Other factors influencing use of printed materials may
be cited. For instance, negative attitudes toward old age
identification (Bultena and Powers, 1978) and toward accept-
ing help from public agencies (Brody, Finkle, and Hirsch,
1972) may prevent older persons from making maximum use of

printed messages. Insufficient income (Schulz,. 1976;

National Journal, 1978), mobility impairments and transpor-

tation inadequacies may prevent them from obtaining their
messages in the first place (Administration on Aging, 1978;
National Science Foundation, 1977). Furthermore, some

potentially useful messages may only appear in the form of



technical reports intended for use by the scientific

community (Kaplan, 1973) rather than by older consumers.

Promoting Legibility and Usability of Printed Materials

One approach to improving older people's access to
important information might be to shift from reliance on
printed media to reliance on broadcast media or some other
communication device.1 However, since the great majority of
older Americans are literate, since print is a relatively
inexpensive information conduit, and since many aging-related
agencies and organizations probably will continue to
communicate through print, it is of practical significance
to focus on the prosthetic design of printed messages.
Perhaps most important is the fact that printed materials
have an element of permanence. They can be studied and
repeatedly used. Other media do not share this characteris-
tic.

Little data exists on how older people are affected by
variations in the physical design, organization or language

of printed messages.

One might suspect, then, that there exists a fairly
sizable and usable body of research pertaining to
the effects of aging on visual/perceptual
capability of individuals, and the interplay of
this variable on the legibility of the printed
word. A fairly exhaustive search of the literature,
and interviews with experts in the fields of

aging, typography, and publishing have established
that not only is there no "body" of such research,
there has never been even on scientific investi-
gation of this subject. (Social Security
Administration, 1978, Preface, p. 1)
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Two of the studies to be reported below focused on the
effects on legibility of typographic variations in printed
materials designed for older readers. The third study varied
ways of formatting indices t@ a directory of services.
Legibility and optimal organization are particularly impor-
tant for services directories. Such materials take diverse
forms. At a minimum, they differ in legibility (due to
typography, paper selection, quality of printing, and format,
among other things) and in the quality of information they
convey. High quality publications are well organized,
precisely worded, instructive, and sufficiently detailed to
be helpful without being cumbersome or boring.

Older persons confront printed information in at least
four modes. Examples of each are given in Table 1.

In the first mode, low information/low legibility,
little information and poor typography combine to make
reception and comprehension difficult. Photographs taken
through lenses which scientifically simulate the appearance
of exemplary items in this mode when they are seen by the
average person of 78 years of age (Pastalan, Mantz and
Merrill, 1973) are presented as Figures 1-3. When pressured
by time or circumstance, people faced with decisions between
consumer goods in this mode probably rely on familiarity
with brand names or label design and with advertised
characteristics of the product =-- characteristics which may

or may not be useful bases for effective decisions.
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Table 1. Examples of Printed Reference Materials which
differ in Legibility and in Quality of Information.
Relative Quality of Information
Legibility
Poor Rich
Commodity contents and Instructions for use
ingredients of various commodities
Labels on food packages Newspapers
Labels on prescription & Publications of U.S.
L ow non-prescription Government Printing
medications Office
Publications of major
nursing home chains
Billboards Social Security
Administration
High Brand names on publications

commodities

Traffic Signs

Magazines for older
readers




Figure 1. Example in the First Mode (Labels on Food
Packages) as seen by the Average Person in her
Late Seventies (top) and by Younger Persons
with Corrected Vision (bottom).

Figure 2. Example in the First Mode (Shopping Center
Directory) as seen by the Average Person in her
Late Seventies.

12



Figure 3.

Examples in the First Mode excerpted from
Help. I'm a Number. Washington, D.C.:

Social Security Administration (USDHEW
Publication Number [SSA]78-10049), 1978:

a) too much variability; b) overlay of graphic
image limits legibility; and c) ink smudges.
In all cases, note bleed-through.

Wﬂﬂv@ y
J@@@m@

A lot of people may have the same name as
you. But no one else has the same social
security number.

T REser By alng,

It's your personal signature at the Social Se-
curity Administration headquarters in Balti-
more, Maryland.

13
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b

HOWIDOLD
- SOQAL SEIRITY

ORI

ity number whenever you start a new job. In
that way, you get credit for your earnings . . .
credit you need before benefits can be paid.



Figure 4.

WY 15 SCGIANL
SEVRITH COMPUDORY 2

If it were voluntary, the people who negg i
most might be the least likely to sign up fer it.
Then, when their income stopped because of
disability, death, or retirement, they wouldn't
have social security to fall back on.

Example in the Second Mode (Transit Schedule)
as seen by the Average Person in her Late
Seventies (right) and by Younger Persons with
Corrected Vision (left).

6:45 9:45

7:15 1045
7:45 1045
8:15 11115
8:45 1145
9:15

15
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Figure 5.

Figure 6.

Example in the Second Mode ("Oversize" Unit
Pricing) as seen by the Average Person in her
Late Seventies (right) and by Younger Persons
with Corrected Vision (left).

Example in the Second Mode (Brand Names on
Commodities) as seen by the Average Person in
her Late Seventies (right) and by Younger
Persons with Corrected Vision (left).

E: &

M

16
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Figure 7. Example in the Third Mode (Washing Machine
Instructions for Use) as seen by the Average
Person in her Late Seventies (left) and by
Younger Persons with Corrected Vision (right).

ql POST USE
DVER SUDSING

S WASHER IS OPERIING

15 OVER.

RINS INDITIONER

Figure 8. Example in the Third Mode (Washing Machine
Controls) as seen by the Average Person in her
Late Seventies (top) and by Younger Persons with
Corrected Vision (bottom).
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Figure 9. Example in the Third Mode (Newspapers) as seen by
the Average Person in her Late Seventies (left)
and by Younger Persons with Corrected Vision
(right) .
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Figure 12, Example in the Fourth Mode (Nursing Home
Residents' Bill of Rights).

pafient’s bill of rights

FOR SKILLED NURSING FACILITIES
(As published in the Federal Register)

. Each patient must be fully informed of these rights and all rules and regulations on
patient conduct and responsibilities prior to or at the time of admission and during the
stay. This must be acknowledged in writing.

. Each patient must be fully informed on the services available in the facility and related
charges, including any service charges not covered under Medicare, Medicaid or the
facility’s basic per day rate. This must be done prior to or at the time of admission and
during the stay.

. Each patient must be fully informed by a physician on his/her medical condition unless
medically contraindicted by an attending physician on the medical record. Each patient
has the opportunity to participate in the planning of his/her medical treatment and can
refuse to participate in experimental research.

. A patient can only be transferred or discharged because of medical reasons, his/her
welfare or that of other patients or nonpayment for care (except as prohibited by
Medicare and Medicaid.) The patient must have reasonable advance notice to ensure
orderly transfer or discharge, and such actions must be documented in the medical
record.

. Each patient is encouraged and assisted during his/her stay to exercise his/her rights
as a patient and citizen. Patients may voice grievances and recommend changes in
policies and services to facility staff and/or outside representatives free from restraint,
interference, coercion, discrimination or reprisal.

. Each patient may manage his/her financial affairs, but if the facility is given written
responsibility for this for any given period of time in conformance with state law, the
facility must give the patient a written accounting of all transactions made on behalf of
the patient.

. Each patient must be free from mental and physical abuse and free from chemical and
physical restraints (except in emergencies) unless authorized in writing by a physician
for a specified and limited time period, or when necessary to protect the patient from
injuring him/herself or others.

. Each patient is assured confidential treatment of his/her personal and medical records
and may refuse or approve release of them to any individual outside the facility except
in the case of transfer to another health care facility, requirements by law and third party
payment contracts.

. Each patient must be treated with consideration, respect and full recognition of his or
her dignity and individuality, including privacy in treatment and care of his/her personal
needs.

21
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Examples in the second mode, low information/high
legibility, are typically printed in relativelv large
typesizes, are terse and frequently have as their objective
the familiarization of the consumer with a unique brand
name or the designation of directions. Figure 4-6 show
such examples, again as the older viewer would see them,

The third mode features high information/low legibility.
An example in this mode is newpapers. Not only are many
newpapers' typesizes small (most typically 8-point), but
also their excessive use of hyphenation (a consequence of
narrow column widths) and the quality of their materials and
printing may inhibit legibility. Examples in this mode are
given in Figures 7-9.

In the fourth mode, high information/high legibility,
appear discursive publications specifically designed for use
by older readers. The Social Security Administration has
repeatedly revised its brochures3 in response to the results
of ongoing testing of its numerous publications targeted for
older readers. (More will be said below about this research.)
Magazines published by national membership organizations of
older persons have consciously made certain design decisions
based on their assumptions about the visual functioning of
older readers (sample of eight editors, personal

communication,1976; Successful Marketing to Senior Citizens,

1978). Figures 10-12 provide examples in this mode.
The specific type of publication used in the studies to

be reported below is purposively intermediate in the extent
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to which it is informative; Directories of services for
older persons. Such directories are typically intended to
facilitate consumer selection of an appropriate service
agency or organization to meet a perceived need. In order
to be usable, service directories must be legible to their
users and informative without being so detailed that agency
selection becomes fatiguing, frustrating and possibly
overwhelming.

Two of the studies reported below focused on legibility
and the third on the indexing of a services directory
intended for older adults. The first experiment asked,
"Other things being equal, does familiarity with typeface
and typesize improve the legibility of print?" The second
experiment asked, "Other things being equal, does familiarity
with certain ink-to-paper color combinations and line widths
improve legibility of print?" The third experiment compared
performances using different kinds of indexes: "Other things
being equal, are some forms of indices to a directory of
services more efficient than others at facilitating the
identification of agencies appropriate to answer questions
commonly asked of referral agencies by older persons?"

Chapter II will elaborate on various aging-related
theoretical perspectives appropriate to discussion of
typographical and informational considerations. Chapter III
will draw the broad outline of the methodological approaches
which characterized the three experiments. Chapter IV will

describe the procedures and results of Experiment I dealing



with typeface and typesize. Chapter V will describe the
procedures and results of Experiment II which focuses on
color and line width., Chapter VI will describe the
procedures and results of Experiment III: Indexing a
directory of services. Chapter VII will integrate the
results of the three experiments and discuss them in the
broader context of typographical and informational

considerations for preparing directories of services and

other reference materials specifically intended for use by

older readers.

24



Chapter II

Approach to the Problem:

Theory and Practice



CHAPTER IT

This chapter first will introduce the concepts of
legibiiity, accessibility, and usability of printed materials.
Next, attention will be given to the selection of directories
of services as the test document for the experiments
described below. Discussion will focus on variables which
must be considered in designing directories of services and
other printed materials. Related research will be noted.
Consideration will be given to a range of typographic
variables, particularly to those studied in this research.
Also included will be discussion of one useful theoretical
approach to interpretating the results of the typographic
research to be reported below. Finally, the importance of

indexing a directory of services will be underscored.

Legibility, Accessibility and Usability

There is little agreement in the research literature
on the definition of legibility, or its traditional synonym
"readability". Furthermore, other terms are also associated
on occasion with "legibility". Among these terms are
"recognizability", "visibility", and "perceptibility".
(See Tinker, 1963; Foster, 1968.) Research on these topics
generally has to do with the detection, recognition, or
readability of free standing (unitary) symbols (e.g., shapes
[especially those used in instrumentation}, highway signs,

digits, numerals, words). Studies of these phenomena demand
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the use of distinctive methodologies common to perceptual
research, Such research has on occasion led to invalid
conclusions (Tinker, 1965).

The legibility of continuous text has been studied
infrequently. Comprehension has almost never been assessed
(Tinker, 1963; 1965). Some researchers have, however,
recorded subject preferences (aesthetics and/or presumed
ease of reading), typically in conjunction with the collection
of other less subjective, legibility-related data (e.gq.
Tinker and Paterson, 1942).

For the purposes of the research to be reported in
Chapters IV and V, legibility of print refers to the ease,
speed, and accuracy with which printed materials are read.
This functional definition of legibility is similar to that

employed by Tinker in Legibility of Print, where he states:

Legibility is concerned with perceiving letters
and words, and with the reading of continuous
textual material. The shapes of letters must be
discriminated, the characteristic text read
accurately, rapidly, easily, and with
understanding. In the final analysis, one wants
to know what typographical factors foster ease
and speed of reading. Optimal legibility of
print, therefore, is achieved by a typographical
arrangement in which shapes of letters and

other symbols, characteristic word forms, and
all other typographical factors such as type
size, line width, leading, etc., are coordinated
to produce comfortable vision and easy and

rapid reading with comprehension. In other words,
legibility deals with the coordination of those
typographical factors inherent in letters and
other symbols, words and connected textual
material which affect ease and speed of reading.
(1963, pp. 7-8)

Not only stimulus characteristics, but also the
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characteristics of the environment in which one reads and
reader characteristics may be expected to affect legibility.

For the purposes of this research, accessibility refers
to ease, speed, and accuracy with which the organization and
component parts of printed reference materials are understood.
Legibility is required for accessibility. 1Indexing presumably
enhances accessibility. Usability refers to the ease,speed,
and accuracy with which printed materials can be used as
intended. Accessibility is a precursor of efficient
usability.

The printed materials and design for this research were
selected because they tap legibility, accessibility, and
usability most efficiently (i.e., with relatively low costs

for subjects and researchers).

The Choice of Services Directories

An opportunity to test the strengths of the relationships
noted in Chapter I between familiarity and legibility and
between index format and accessibility unexpectedly presented
itself when the San Francisco Commission on the Aging and the
Junior League of San Francisco, Inc., requested help in
designing a directory of services for older residents of
San Francisco. At the time, the researchers were engaged
in the study of diverse aspects of "information systems for
the elderly". The research strategy for this multi-faceted
project had from its inception called for research on the

design of printed reference materials for older readers.
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The researchers agreed to participate in the project
primarily because it met their previously established
objectives. At the same time, they welcomed the opportunity
to work on a practical and potentially important task in
concert with a public agency (the Commission) and a private
one (the Junior League). The Commission assembled the
contents of the directory and managed distribution. The
Junior League participated in the design of the directory
and paid printing costs. University personnel were asked

to participate in each production step by reviewing relevant
available information, and when necessary, conducting
empirical research. The savings accruing to each of the
three organizations because of the participation of the
other two were enormous.

The selection of directories of services as the test
document was thought to be appropriate for Experiments I and
ITI for two additional, somewhat contrasting reasons. First,
older persons are unlikely to be very familiar with
directories of services. Even people who have used such
directories are likely to have used them only rarely.
Familiarity with the physical or organizational design of
a particular directory should not unduly bias subject
performance in an experimental situation requiring the use
of another such directory. Furthermore, services
directories are different enough from other kinds of
reference materials that familiarity with the latter should

not bias the results of research on the former. Second, most
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people have heard about, seen, or even used a directory of
services4 at one time or another. Consequently, older
research subjects might be expected to be less threatened
in a test situation focusing on the design of a directory
of services than in a more classical experimental situation.
In addition to being potentially less threatening than more
traditional research, research which asks older subjects
to perform concrete, meaningful tasks should (according to
the research literature) elicit better performance than more
abstract, less familiar tasks (Demming and Pressey, 1957;
Hulicka, 1968; Arenberg, 1968; Howell, 1971, 1972a,b). Since
the test directory could be designed to refer to existing
local services, stimulus meaningfulness could be maximized.5

Another reason for focusing on directories is that
efficient use of services directories is sufficiently
complicated to permit adequate testing of differences in
indexing formats. Efficient use of directories of services
requires literacy; adequate sensory, perceptual, and
cognitive functioning; fair attention span; manual dexerity;
and ability to think about multiple stimuli simultaneously.
A well-functioning memory helps, too. Because these are
the same attributes required for accessing information from
other printed messages, it was thought that services
directories would prove adequate for research purposes.

In summary efficient use of directories of services
taps multiple skills, is generally not well-practiced, and

is instrumental, relatively nonthreatening, and potentially
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intrinsically interesting, In addition optimal directory
use is somewhat akin to use of other kinds of printed

. 6
reference materials.

Production Decisions

Certain production decisions must be made regardless of
what sort of reference materials one wishes to print. These
decisions are affected by document objectives, intended
audiences, and available financial resources. In addition,
they are limited by the quality of printing materials and
techniques at one's disposal.

Quality of paper, ink, and press are likely to affect
legibility of print -- especially for persons with limited
visual resources. For example, the weight, density, surface
quality, opaqueness, absorption capacity and color of paper
can affect legibility of print.

Design considerations (features) which singly and in
combination are bound to affect the legibility of printed

materials are the following:

A. Typography
1. Type family (See Table 2)
2. Type face
a. Relative weight of type bodies and their
weight relative to any ascenders (i.e.,
b, d, £, h, k, 1, t) and descenders (i.e.,

g, 3, Pr 9, Y)

b. Consistency and thickness of stroke



Table 2. Classification of typefaces into
type families, with example of each.

"ABCDEFGHIJKLMNOPQRSTUVW
abcdefghijklmnopgrstuvwxyzabcdefghij

OLD STYLE GARAMOND

ABCDEFGHIJKLMNOPQRSTUV

abcdefghijklmnopgrstuvwxyzabcdefg
ABCDEFGHIJKLMNOPQRST
abcdefghijklmnopqrstuvwxyza
ABCDEFGHIUKLMNOPQRSTUVWX
abcdefghijkimnopqrstuvwxyzabcde

SANS SERIF HELVETICA

SABCDEF GHI YALMNOFPLRS
¢Mkd%é%@ﬁéénnqﬁguﬂh&w@%;a&uﬁ%&

SCRIPT COMMERCIAL SCRIPT

ABCREFGHIIKLANOYORSTH
abedefghiiklmuopgrsturmxyzahedefy

TEXT LETTERS OLD ENGLISH

Al ANOPQR

ABCDEFGHIJKL!
abodefghijkimnopqrstuvw

DECORATIVE COMSTOCK

Note. From Pocket Pal: A Graphic Arts Production
Handbook. New York, N.Y.: International
Paper Company, 1974. Copyright 1974 by
the International Paper Company. Reprinted
by permission.




33

c. Familiarity
d. Availability

3. Type size: what point-size of type (traditional
measure) or x-size (more popular measure
currently)

4. Boldness (light, regular, demi-bold, bold)

5. Leading (i.e., inter-line spacing)

6. (Intra- and inter-word) spacing

7. Line or column width

8. Margin width

Layout

1. Number of distinct parts to the package (e.g.,
cover, cover letter, table of contents, body,
index, back cover),

2. Unity of these parts. Is the order of the
parts intuitively obvious? Are there equal
but separate parts, €.9., successive versions
of same document -- but in different languages?

3. Given the typographical choices made, how can
the effect achieved on an entire page and on
facing pages "feel right" to the reader?

4. How to achieve emphasis, e.g., spacing, boxing,
underlining, using only capital letters,
italicizing.

5. Should the right margin be justified?

Packaging

1. Materials selected
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a. Ink
b. Paper
2. Size, shape, weight
3. Color combinations of ink (s) relative to paper
4. Binding
5. Mounting aides
6. Durability
D. Production
1. Costs
2. Method of reproduction
Definitions of many of the terms appearing in the above
outline are given in Appendix B. Table 3 graphically
presents certain select variations within classes of

typographic features.

Previous Legibility Research

The majority of studies of typographic factors have
varied one or two factors (e.g., typeface and typesize)
at a time. 1In addition, the majority of studies of
typographic features have used partially sighted children
and college students as research subjects (e.g., Irwin, 1920;
Royal National Institute for the Blind, 1938; Fortner, 1943;
Eakin, Pratt, and McFarland, 1961; Nolan, 1961; Birch, 1966).

Extensive abstracts of hundreds of legibility-related
studies are provided by Cornog and Rose (1967) and by

Tinker (1963; 1965). Most of the studies apparently used

college students or younger children as subjects. Age



Table 3. Graphic Descriptions of Selected Typographical

Terms.
Light Medium Demi-Bold Bold
Boldness - C ‘ S
abcd abcc! abcd abcd
Consistency -
Leading NO LINE SPACING .

(Line Spacing),
in points

Hairline

¥ Point

1 Point

1% Point

| — 2 Point
] 3 Point

, SR 4 Point

‘NN 6 Point
S re
I oro

Letterspacing

(inter-word, in ems)
(intra-word, in pts.)

Line Width,
in pica

1 pica = 12 points
1l inch = 6 picas

The amount of space between lines is known as leading.
There is no set rule to follow. Too much leading can
sometimes be as bad as not enough. Type faces with
1 POINT LINE SPACING

The amount of space between lines is known as leading.
There is no set rule to follow. Too much leading can
sometimes be as bad as not enough. Type faces with

|2 POINT LINE SPACING
| The amount of space between lines is known as leading.

There is no set rule to follow. Too much leading can
sometimes be as bad as not enough. Type faces with
3 POINT LINE SPACING

The amount of space between lines is known as leading.
There is no set rule to follow. Too much leading can

sometimes be as bad as not enough. Type faces with

* NO LETTERSPACING

LETTERSPACING IS THE AMOUNT

2 POINT LETTERSPACING

LETTERSPACING IS THE AM

4 POINT LETTERSPACING

(LETTERSPACING IS THE

18

24




Table 3. (continued)

TERM CLASSES; EXAMPLES
Justified 1 Not Justified
Right Margin !
l
i
i
|
]
i
1
]
____________________ %----________________
Serif : Sans Serif
Type Family l) (l _f lll I .
abcdelgh | abcdefgh
____________________ e e e — e, ————
' In Points i In x-height
Type Size !
(always :
expressed 1
in points; I [ |
1 point = 1/72") X .I X I
I x h 1| ! 1 x ||| O t|d
l4-pt 8-ptld-pt 8-pt | 10-pt 5-ptlO-pt 5-pt
____________________ S
Hot Type
(Used in
Composition)
Note. Figures for leading and letterspacing appear in

Pocket Pal:

New York, N.Y.:

A Graphic Arts Production Handbook.

International Paper Company, 1974.

Copyright 1974 by the International Paper Company.

Reprinted by
Note.

permission.

definitions of typographic terms.

See Appendix B for additional, more extensive

36
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was thought to be of so little relevance for the outcomes
(and generalizability?) of such studies that Cornog and
Rose and Tinker rarely mention it (i.e., fewer than a dozen
times). Because older eyes are different and function
differently from younger ones, the results of these studies
may not be directly comparable to those obtained in
Experiments I and II. Nonetheless, most subjects tested in
Experiments I and I1 wore eyeglasses, thereby presumably
rendering their visual functioning somewhat comparable to
that of younger readers.

Cohort differences between older and more traditional
(i.e., younger) research subjects may also be significant -~
particularly differences originating in quantity and quality
of formal education.

Some studies have concluded that when printed materials
are legible for children they will also be legible for
adults. Other studies have obtained different results.

(T)he criterion of legibility should be based upon

the reading of children. Type which is suitable

for them will hold no difficulties for the adult,

though certain modifications, such as reduction

in size, may be found desirable. (Vernon, 1931,

p. 165)

There is a basic difference between adults and children

(with) respect (to typesize). The adult often does

need larger than average print, but the child,

because he still retains powers of accomodation,

can achieve adequate enlargement by bringing the

print close to his eye. (Shaw, 1969, p. 64)

(C)hildren read enough like adults so typographical

arrangements having optimal legibility for adults

should also be optimal for children who are about
10 years of age or older. (Tinker, 1963, p. 4)
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Only a few legibility-related studies have focused on
adults (Burt, 1960; Rablola, 1961; Prince, 1966: Shaw, 1969;
Social Security Administration, 1972) and only three have
included older readers in their samples. Two of the latter
three studies (Prince, 1966; Shaw, 1969) focused on
legibility for visually impaired or partially sighted
adults (i.e., readers whose visual functioning has been
clinically established to be quite limited). The Social
Security Administration (1972) investigated subjects'
typeface and typesize preferences when given a limited
number of faces and sizes to compare. More will be said
about these studies below.

The typography studies about to be reported differ from
those by Prince, Shaw and the Social Security Administration
in four ways:

1) The new studies focused exclusively on older

readers.

2) Subjects were not visually impaired. About 70
percent of the population 65 and older are not
visually impaired (Cohen, 1966). This is a crucial
difference because, as Prince (1967) points out,
"Type that is produced to criteria that
theoretically should aid the efficiency of readers
with subnormal vision, will frequently reduce
quite drastically the performance of normal readers"
(no pagination).

3) The new studies were conducted under standard



conditions and subjects were individually tested.

4) They were more naturalistic than their predecessors,
This distinction is potentially important since old
persons perform better when test materials are
concrete (Hulicka, 1967; Arenberg, 1968); familiar
(Arenberg, 1968; Howell, 1971, 1972 a,b) and
meaningful (Demming and Pressey, 1957; Howell, 1971;
1972 a,b). 01d persons' performance may also be
enhanced because naturalistic conditions, unlike
more traditional test situations, are not reminis-
cent of nor dependent upon earlier educational
experiences. Naturalistic settings may also
produce less anxiety than more traditional test
conditions.

The Experts' Views

In order to learn what assumptions design professionals
and old people hold about older readers and directories of
services, the researchers consulted with a group of older
persons and with a group of book designers, publishers, and
printers. Both groups were specifically constituted for
the purposes of this research. Relevant beliefs about
older people's sensory, perceptual and cognitive abilities;
about the availability and quality of personal and social
supports available to older people; and about the relative
efficiency of directories of services in performing the

functions for which directories are intended were explored.7
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The experts delimited the extremes of legibility in each
stimulus class, They believed, for instance, that a minimum
of 1l-point typesize would be required for legibility by
older readers. In addition, they described the variations
within each typographic class according to presumed impact
on legibility for older readers. They placed greatest
emphasis on the quality of printing work and on the
importance of typeface and typesize selection.

In addition, individual meetings were held with experts
on impaired vision and blindness and several literature
reviews were undertaken. The topics reviewed were older
people's visual systems and functioning; research conducted
with partially sighted adulﬁs; research on large-type
publications, and other visual prostheses; and legibility,
readability, perceptibility, etc.

Appearing below (see Appendix C) is a document that
discusses and summarizes the conclusions of the consultations
and literature reviews. The discussion document was prepared
for and submitted to the Junior League by the university
before empirical research was undertaken. The document
was intended to guide decision making by the Junior League
and Commission on the Aging in designing their directory of
services for older San Franciscans. A copy of the directory
which was produced taking into account many of the considera-
tions raised in the research document is also appended

(Appendix D).



Typographical Variables Selected for Study

Of all the typographic variables considered to be
particularly important for legibility by design professionals
and the research literature, typeface and typesize stand out
as most essential (Tinker, 1963; 1965). The impact on
legibility of color combinations and line widths,boldness,
and spacing is also widely recognized. In the studies to be
reported below, attention focused on the first four of these
variables. Spacing was set aside because there are well-
established conventions governing word, inter-line, and intra-
word spacing differences. As with boldness, these conventions
are generally stated in terms of ratios of letters per line,
lines per inch, etc. Spacing, therefore, follows directly
from the selection of other typographic features. Examples
of these conventions will be cited below.

The fundamental importance for legibility of each of the
four test variables will be described below. So also will
the particular typographic variations selected for research.
Suffice it to say that stimulus variations selected for
Experiments I and II were chosen precisely because they are
commonly available and characteristic of their respective
classes. Using these criteria for stimulus selection made
it possible to concentrate on the relationship of familiarity

on stimulus characteristics to legibility.
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Theoretical Perspective

The most obvious aid to predicting the results of the
two typographic experiments to be detailed in Chapters IV
and V was the theoretical perspective offered by familiarity/
novelty. Only two studies8 were identified which focused
on the effects of familiarityv on performance when new
learning was not required. Both provide modest evidence
of beneficial effects on performance of famiiiarity.

One of these studies (Demming and Pressey, 1957) sought
to develop an intelligence test that, unlike the "I.Q."
tests then in common use, would not penalize adults for their
generally lower levels of formal schooling. The result was
a series of multiple choice questions about subjects'
"practical information, judgment, and social perception...
out of the stuff of everyday living." Adults almost
invariably performed better on these test items than 20 to
24 year olds -- although the latter had had much more formal
educational experience. Adults' qgreater experience
(familiarity) with the substance of the test materials
presumably enhanced their test performance.

Another study that indicates that familiarity may
enhance performance by older persons even when new learning
is not required was conducted by Howell (1971; 1972 a,b).
Older subjects performed significantly less accurately than
younger ones in recognizing relatively meaningless and
unfamiliar patterns and colors. While old and young subjects

performed about equally well in recognizing photographs
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from the 1908 Sears Roebuck Catalogue, old subjects were
less accurate than younger subjects in recognizing complex
(redundant)pictures of common, present day objects. Howell
concluded that recognition accuracy for older people was
related to meaingfulness and familiarity of the stimulus
materials and that contextual complexity (redundancy) of
visual stimuli affects the accuraéy with which they can
recognize pictures of even very familiar objects.

In addition to the results of the studies just described,
the conclusions of print design research using younger adult
subjects also lead one to expect that familiarity of stimulus
characteristics (e.g., typeface, typesize, color, and line
width) might well enhance reading performance by older
readers. Of the typographic variables, only typeface has
been studied with reference to familiarity. In what is
"probably the first comprehensive state-of-the-art report
in the field of legibility (readability) of printing types"”
(as judged by Cornog and Rose, 1976), Pyke (1926) concluded
that the most readable of the eight typefaces he studied was
probably also the most familiar: "[R]esults indicate that
to some extent it was its ordinariness which helped to make
01ld Style the best...".

On the basis of comments elicited from his research
subjects, Burt (1959) commented "that almost everyone reads
most easily matter set up in the style and size to which he
has become habituated" (p. 18). A year later, Burt expanded

on this conclusion:



With adult readers, ... the most powerful factor

of all is habit or custom. Almost everyone prefers

that kind of type-face to which he is most accustomed;

and almost everyone reads with the greatest speed

and the least amount of fatigue the material set in

the type-face which he happens to prefer (p. 278).

Prince (1967) argues that people learn to read words
as wholes at an early age. They later read most comfortably
in the mode in which they were earlier taught (i.e., as far
as today's elder generation is concerned, in serif). If
one were taught from one's youth to read sans serif, he
argued, one would perform better with sans serif typefaces
in later life. Prince was so sure of his conclusion that he
ended his 1967 report with the following words:

Spartan type IS and would be better for all people if

they could start and continue through life with this

best form of type, but unless it is used universally,
its advantages are hardly worth considering.

Support for this position was supplied by his finding
that sans serif letters and syllables were more legible than
serif letters. But when letters and syllables were combined
into words, serif typefaces were more easily readable. Prince
concludes that:

(E)ach word forms a picture which, in older people

at least, has been imprinted on the mind in conventional

types over a long period of time, and the advantages

of special criteria are then greatly reduced (p. 37).

While familiarity was not named in earlier research as
a possible determinant of legibility for typographic variables
other than typeface, the researchers conducting the studies

reported below predicted that more familiar typesizes, colors

and line widths -- as well as typefaces -- would be more
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legible than less familiar ones. While none of the test

variations was outside the realm of ordinary experience,

some were presuned to be more familiar than others. Chapters

IV and V will describe these assumptions in greater detail.
At the risk of emphasizing the obvious, it should be

noted that the objects of the legibility research to be

described below, typographic features, were only incidentally

familiar to the research subjects. Attention was not drawn

to typographic distinctions during the course of the

research and there was no indication that any subject had

paid particular (e.g., job-related) attention to typographic

distinctions at earlier points in her/his lifetime.

Indexing Directory Contents

A directory of services may be organized alphabetically,
by presumed degree of salience of different categories of
services, by geographical areas, etc. Among ways to
highlight the particular arrangement selected are to color
code different sections, to tab, to layer different sections,
to categorize entries in a table of contents and/or to
index exhaustively. The latter two options are by far the
least expensive and most commonly used methods of facilitating
accurate agency selection.

The more detailed a table of contents format, the higher
may be the costs to directory sponsors and consumers.
Increasing the detail of directory indices may force

directory sponsors to abbreviate or omit other content; to



use smaller typesizes, closer spacing, or narrower margins;
or to sacrifice none of these, thereby increasing production
cost. For some consumers, more detailed indices could
increase the possibility of longer search times or decrease
accuracy of agency selection.

The question initially posed in Experiment III was "How
extensive does a table of contents need to be to foster
optimal use of a directory of services by older persons?"

A corollary question which emerged after data collection was
completed may be stated as follows: "How explicit (i.e.,
specific versus generic) should a table of contents label

be to facilitate optimal use of a directory of services by
older persons?"

No gerontological literature exists on these subjects.9
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Research Methodology,

In Brief



CHAPTER IITI

The three experiments conducted for this study concerned
the design of printed reference materials for older readers.
The advantages and limitations of decisions made in designing
and carrying out these experiments will be described in this
chapter. Succeeding chapters will describe the procedures
and results of individual experiments more fully.

Subjects were presented with a series of 30 questions
(test items) posed by older people or their caretakers
of information and referral systems. Some of the test items
(#6-20) were printed in different combinations of typeface
and typesize (Experiment I) or color and line width
(Experiment II). Subjects read each of the test items twice
aloud. Reading time was recorded. The content of all 30
test items was used as the basis of Experiment III, in which
subjects were required to use three distinctly different
indices in order to access a directory of services to find
the help or information called for by each test item.

Each experiment used a counterbalanced design (Campbell
and Stanley, 1963). Thirty-six residents of San Francisco,
all of whom were 65 or older, participated in each of the

three experiments.

The Focus of Study

Chapter II explained why a particular directory of

services was the focus of research. There is reason to
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think that some subjects may have been somewhat familiar
with the contents of the test directory. First, most older
participants in the study had lived in San Francisco many
years and may have been familiar with the general community
context and the likely range of services available in the
city. They were probably at least somewhat familiar with

the kinds of services and even the specific agencies involved
in testing. Thus they mav have had prior knowledge that
helped fill in gaps which would exist among newer residents
seeking services in San Francisco. Second, subjects tapped
for Experiments I, II, and III were not as network-naive

as had been hoped before subject recruiting began. Because
recruiting proved to be more difficult than anticipated,
subjects were eventually recruited from aging-related
organizations. Their aging-related knowledge and experience
may have helped their performance in all three experiments --
in the first and second by facilitating word recognition

and in the third by increasing speed and accuracy of.
directory search.

At the risk of overstating the obvious, the selection
of directories of services as the object of study in the
research to be reported below may correctly be interpreted
as implying that subject characteristics were not the object
of the study -- the materials themselves were. Because the
research focus was on the design of printed materials rather
than on subject characteristics and because each of the

three experiments used a counterbalanced design,
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subject characteristics (e.qg., visual acuity, reading

habits) could legitimately be diverse and were not recorded.

Participant Selection

Participants in all three experiments were 36 literate
65+ residents of San Francisco County. The age distribution
of participants in this research matched the age distribution
of all 65+ Americans in 1970: one-third were 65-69 (n = 12);
one-fourth were 70-74 (n = 9); 17% were 75-79 and 80-84
(n = 6 each); and 8% were 85+ (n = 3).

The only major difficultyvencountered in conducting
the research was subject recruitment. Although not
necessary to the research design, initial plans called for
recruiting typical community residents who were relatively
unfamiliar with aging-related agencies. It turned out to
be extremely difficult to recruit older persons who were not
affiliated with aging-related organizations. A decision,
therefore, was made half way through the testing period to
accept as subjects San Franciscans 65 and older who were
members of aging-related organizations. Consequently, about
half of the subjects were members of a Retired Senior
Volunteer Program or a senior center.10

The earliest recruits for this research were referred
to the experimenters by acquaintances of the experimenter.
Organization-affiliated participants were recruited by the
experimenters from a list of possible volunteers provided by

organization directors. All research participants were
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contacted by telephone; none was recruited by organization
personnel.

Subjects were asked by phone and by letter to bring
and to use any optical devices they normally used for reading
at home. No subjects used any such devices other than eye

glasses.

Testing Conditions

Location. All testing took place in an isolated quiet
room on the top floor of the downtown YMCA in San Francisco.
The "Y" was familiar to and convenient for participants.

Room Arrangement, Semi-fixed features involved in

testing were arranged as shown in Figure 13, No other
furniture was present. Windows were totally covered by
dark (light absorbing) India Prints.

Illumination. Level of illumination affects legibility

of print (Tinker, 1963). For older readers, the importance
of adequate illumination may be even greater than for

younger readers (Prince, 1967). For the purposes of the
research described here, illumination had to be adequate and
constant. Therefore, illumination, as it impinged on the
surface of the test materials, was standardized at the
approximate levels which characterize most residences:

25-30 foot candles (Bablola, 1961; Tinker, 1963; Illuminating
Engineering Society, 1966). A GE DW69 spot light meter was
used to monitor output from two 150 watt bulbs mounted with

rheostats on a pole lamp behind and above the shoulder of
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each subject.

The Choice of Counterbalanced Designs

Counterbalanced designs are especially useful because
they effectively control for such threats to internal validity
as initial group differences, practice effects, and testing
"history" (Campbell and Stanley, 1963). The external
validity of studies based on counterbalanced designs may
suffer from the negative effects of repeated measurements
on the same subjects. The broader the subject selection
criteria and the more naturalistic the study, however, the
less likely is this occurrence.

Experiment I used a Latin Square design. 1In its
classic form, a large enough number of subjects is recruited
to permit presentation of variations on treatments to each
subject in an order which is fully counterbalanced by the
orders of presentation of treatments to other subjects. One
virtue of the Latin Square design not noted above is that
fewer subjects are required in order to discriminate test
condition differences because each research participant
appears in every treatmeﬁt condition (if not every possible
combination of treatment variations); each subject is her/
his own control.

In Experiment I, each of the three age balanced groups
of 12 subjects each within groups was assigned randomly to
one of three sequences of typeface - typesize presentations.

Each subject, therefore, was exposed to each of the three
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test typefaces and the three test typesizes ~-- but in
different orders and combinations.

In Experiment II, subjects were randomly assigned to
one of 36 counterbalanced, mutually exclusive sequences of
experimental variations of colors (three) and line widths
(two). All subjects read each of six identically worded
test items in the same order, but each test item had been
printed in six possible color - line width combinations so
that orders of presentation of color and line width pairings
could be counterbalanced.

A counterbalanced design was also used in Experiment
III. Three forms of indexing systems (major headings only
[n = 12 entries]; major and minor subheadings [n = 33];
and subheadings only [n = 66]) were used by each participant
for each of ten test trials. The indexes were presented in
one of six possible orders: short (S), medium (M), long (L);
s,L,M; M,Ss,L; M,L,S; L,S,M; L,M,S.

More complete explanations of the research designs of
Experiments I, II, and III will be presented in the following
three chapters where the results of each experiment will also

be presented.

Selection of Test Items

Test items selected for use in this research were
paraphrased from requests made of information and referral
systems for information and help by older persons or their

caretakers. They were chosen for diversity of content
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so that many parts of the test directory would have to be
accessed for the purposes of Experiment III. The thirty

test items selected for use appear in Appendix E.

Dependent Variables

The dependent variables considered most appropriate
for all three experiments were speed and accuracy. Speed of
reading is by far the most valid (Tinker, 1944) and most
widely used (Tinker, 1963) criterion variable in typography
experiments.

Speed-of-reading performance in continuous text or in
special reading situations has been adopted by most
researchers as a criterion of legibility. In general,
we want to know the typographic factors influencing
speed and ease of reading. Other things being equal,
a typography that is read faster than another should
be easier to read.

Certain pitfalls must be avoided when the reading
performance method is employed to measure legibility.
a. The reading material must be uncomplicated by
comprehension difficulties. b. Sets of reading
materials employed in comparisons must be of equal
difficulty. c. Enough reading material and sufficient
number of readers must be used to establish beyond
question the accuracy of the findings. d. There must
be an adequate check on comprehension. "Reading"
without understanding is not reading. e. Actual
printing practice must be duplicated. Photographic
enlargements or reductions .. are not satisfactory

in studying variations in size of type, line width,
etc. f. Approved statistical methods of analyzing
results are essential. (Tinker, 1963, p. 22)

Reading speed is also important in assessing the relative
efficiency of various indexes to directories of services --
particularly because services directories are used primarily
in times of crisis. When stress is high and time spent in

the process of seeking help may be considered "wasted" time,
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directory search time may be highly valued.

Reading accuracy is also important, particularly when
the materials being read are intended to inform, refer, or
direct the reader. Reading errors may be of two kinds:
errors of omission or errors of commission. For reasons
which are described at greater length in Appendix F,
accuracy was dropped as a criterion variable for Experiments
I and IT.

To test the efficiency and effectiveness of three kinds
of indices to the test directory of services (Experiment
I11), both speed of search and accuracy of agency identifi-

cation were measured.

Scheduling of the Three Experiments

As shown in Table 4, Experiment III began with the
presentation of the first test item and ended with the
selection of an agency suitable for providing the help or
information required in response to the last (i.e.,
thirtieth) test item.

Experiment I began with the reading of test item six
and continued through the reading of test item 14.

Experiment II began with the reading of test item 15
and continued through the reading of test item 20.

No attention was drawn to the beginnings nor the
endings of Experiments I or II. In fact, it is not at all
apparent that subjects recognized differences between the

‘typographic features of test items 6 - 20. Undoubtedly, this
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unobtrusiveness of the experimental design was facilitated
by their having to focus on the content of each test item
in order to be able to meet the performance requirements of
Experiment III.

It is possible that the sequencing of the three
experiments introduced some bias. Speed of reading in
Experiment II in particular may have been affected to some
extent by previous participation in Experiment I. For some
subjects, increasing ease with practice in the experimental
situation may have accelerated reading speed .or fatigue may
have delayed it. .In any case, since the research focus
is on the comparison between conditions and since Experiment
II followed Experiment I in all cases, this is of no

particular concern here.

Testing Procedures

Subjects were individually tested in the presence of two
experimenters -- the same two experimenters for all subjects.

Subjects were introduced to both experimenters. Then,
while the subject read and signed the Committee on Human
Subjects' release form, experimenter2 prepared to time

performance and experimenter, disassembled a previously

1
compiled packet of testing materials appropriate for
subjects' randomly assigned treatment group.

Experimenterl then read instructions to each subject,

out loud. Summarized, the instructions explained that:



1. The study was about reference materials intended
for use by older people -~ not about the
subjects themselves.

2. Subjects should wear their eyeglasses if they
normally wore corrective lenses for reading at
home.

3. Subjects should read each paragraph twice aloud;
pick a category on the table of contents before
them; and look in the test directory under that
heading for an agency which could help with or
provide information to answer each question
previously read.

4. They should ask any questions before beginning
or after testing -- not during testing,

5. They should recognize how helpful the results of
their participation in this research might
prove to be.

The complete text of the instructions appears in
Appendix G.

Testing continued without interruption until an agency
was selected in conjunction with test item #30. Total
testing times ranged from about 70 minutes to almost 100

minutes, averaging about 80 minutes.

The Recording of Data

One of the two experimenters (experimenterl) had a

form on which to enter each agency selection made and any
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additional comments the subject might volunteer. The
second experimenter recorded the time elapsed in reading
each test item and in searching the test directory for
agencies to provide the help or information called for by
each test item.

Tape recordings were made of each session so that any
flaws or ambiguities in manual data recording could be

retraced and evaluated.

The Three Experiments, Summarized

The independent variables of Experiment I were typeface

and typesize. The dependent variable was reading speed.
Chapter IV will elaborate on the procedures and results of
Experiment I.

The independent variables of Experiment II were ink-to-

paper color and line width. The dependent variable was the
same as in Experiment I. Further discussion of Experiment
IT will be presented in Chapter V.

The independent variables of Experiment III were the

number of entries on indices to a directory of services and
the appropriateness of the particular category labels which
appeared on each test index. The dependent variables were

speed and accuracy of agency identification. Attention will

be focused on Experiment III in Chapter VI.
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Chapter IV

Experiment I:

Typeface and Typesize



CHAPTER IV

Experiment I was designed to assess the relative
legibility of three commonly used typefaces and three
commonly used typesizes. Other stimulus characteristics
were controlled. 1In the Latin Square design used, three
groups of twelve subjects each read presumably meaningful
paragraphs printed in each of three mutually exclusive

combinations of typeface and typesize.

The Independent Variables

Typeface. Typeface refers to the purposive design
features of whole sets of alphabetic and numeric characters.
Among features that distinguish typefaces from one another
are serif, complexity, thickness of stroke, modernity,
form, and x-height. (See Table 2 and Appendix B.)

The serif is believed to have developed as a product of

the techniques required by brush writing =-- not in order

to enhance legibility. Serif are as old as Roman inscrip-
tions (i.e., about 100 AD) (Catich, 1968). Serif type was
introduced about 1830 (Robinson, Abbamonte and Evans, 1971).
Tinker noted in 1963 that editors, advertisers, and
publishers seemed to believe that typeface was much more
important than other typographical features. Perhaps that
explains why Tinker also found that as of 1963 studies of
typeface outnumbered all other kinds of typography studies

combined (Tinker, 1963). A review of the more current
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literature suggests that this continues to be true.
Some legibility-related studies focused on the design
of individual letters and numerals. Others focused on
continuous text. The first group relied on measures of
perceptibility, visibility and recognizability. The second
group monitored reading speed, eye movements and blink rate.
On occasion, subjects were asked to estimate relative legi-
bility, from a subjective perspective. On other occasions,
subjects were asked to number test paragraphs in order of
relative "pleasingness," again subjectively defined. Only
one researcher (Tinker) and his colleagues have repeatedly
controlled for comprehension of print in their researches.
The major conclusions of such studies =-- without
reference to age -- may be summarized as follows:
1. Different research techniques yield different
judgments of relative legibility (Tinker, 1944).

2. Many typefaces in common use do not differ signif-
icantly in legibility (Pyke, 1926; Paterson and
Tinker, 1932).

It seems safe to assume that currently used
typefaces, all printed in the same point size,
leading, line width, and paper stock, would be
read with approximately the same speed (be equally
legible) but that readers would rate some to be
more legible than others (Tinker, 1965, p. 134).

3. Several typeface design features other than

presence or absence of serif affect legibility of



print: boldness, case (upper vs. lower), inclina-

tion (Roman vs. italic), etc.

As described in Chapter II, Shaw's (1969) partially
sighted adult subjects read continuous text in a serif
(Plantin) and a sans serif (Gill Sans) typeface. Results
indicated that differences in legibility between the two
typefaces had less effect on legibility than did typesize
and weight (boldness). On those occasions when typeface
did affect legibility, legibility was greater with the sans
serif typeface.

Prince (1967), on the other hand, found that a sans
serif typeface (Spartan) was more legible than a serif type-
face (Baskerville) for partially sighted adult readers asked
to identify single letters. When letters were combined into
words, however, serif face enhanced legibility.

For the reasons noted in Chapter II (e.g., they focused
on legibility for partially sighted adults), these studies
are not directly comparable to the ones presented below.
Nonetheless, because few studies exist on legibility of
print for normally sighted or partially sighted adults, it
was decided to summarize all such studies.

Another recent investigation merits attention in
connection with the study to be reported in this chapter.

In 1972, the Social Security Administration queried 529 aged
and disabled (younger) welfare recipients residing in ten
cities about the adequacy of a Title XX-related leaflet

and check stuffer. The research focused primarily on the
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content and wording of these publications. In addition, the
subjects were asked to complete a brief questionnaire regard-
ing typeface preference. Subjects found Times Roman to be
somewhat more easily readable than News Gothic.

Experiment I. The three variations in typeface

selected for study in Experiment I were recommended by the
design experts who were consultants for this study. Their
recommendations were not empirically based. Century
Schoolbook (a "transition" face) and Bookman (a square serif)
were selected by the experts as commonly available, commonly
used, and representative of other serif faces. For similar
reasons, Helvetica was thought to be the best example of
sans serif typefaces. Examples of each of the test type-
faces are presented in Figure 14.

The design experts predicted that serif faces would
prove to be more legible than sans serif faces. This
prediction was made on the assumptions that older people
learned to read with serif and that most continuous text
is printed with serif. Sans serif tends to be used only for
emphasis. The designers spontaneously noted that familiar-
ity with serif should benefit legibility of print.

Century Schoolbook was the first of the three test
typefaces to be invented (c. 1894) and was thought by the
design experts to be the most commonly used of the test
typefaces. Helvetica was the last (a 20th century inven-
tion) and is probably least frequently used in continuous

copy. Unfortunately, no information on actual incidence of
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Figure 14. Typefaces Used for Testing in Experiment I:
a) Bookman; b) Century Schoolbook; and
c) Helvetica, all shown in 10-point typesize.

~ tops removed.

d

I've got to have this prescription filled, but the druggist says they
won’t accept out-of-state prescriptions. What am I to do?

b

I’ve got to have this prescription filled, but the druggist says
they won’t accept out-of-state prescriptions, What am I to do?

C

I've got to have this prescription filled, but the druggist says
they won’t accept out-of-state prescriptions. Whatam ltodo?
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use of various typefaces is available.

Should the sans serif test face prove to be superior to
the serif face, one could argue that either the novelty
of the sans serif face facilitated performance or that its
less cluttered appearance facilitated performance. Should
the legibility of serif faces exceed that of sans serif
faces, one could argue that familiarity facilitated perfor-
mance and/or that the serif actually added additional legi-
bility-related cues for the reader.

Typesize. Typesize is defined as the height of the
body on which each letter or numeral in a font of type is
cast. Typesize is measured in "points" (1 point = approxi-
mately 1/72 of an inch) or in "x-height" -- the height, in
points, of the lower case "x" in any typeface. An example
of range of typesizes from 6 to 60 points in a given type-
face appears as Figure 15. A single letter printed in two
typefaces but one typesize may look dramatically different
in size and form when the two are compared. For example,
the following are all 24-point, lower case "h's:"

hARhhhnhhih

It will be recalled from Table 3-that typesize refers
to the height of the metal body on which the raised letter
or numeral appears -- not to the height of the letter or
numeral itself. Leading (space above and below the letter
or numeral which when set solid in continuous text provides
inter-line spacing) and face height combined constitute

point size.



Figure 15. Eleven Typesizes of Helvetica Medium,
in points.

L] VADCDEFgHIJKLINOPOROTWWXYZAWDIFG
8 ABCDEFGHIUKLMNOPQRSTUVWXYZ

10 ABCDEFGHIJKLMNOPQRSTU
12 ABCDEFGHIJKLMNOPQR

14 ABCDEFGHIJKLMNOP
8 ABCDEFGHIJKLM

24 ABCDEFGH
30 ABCDEFG

42 ABCDE
48 ABCD

60 ABC
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The effects of typesize on legibility have been studied
repeatedly. One early research concluded that typesize
might be the most important factor in legibility (Huey, 1908).
Other researchers insist that the effect of relative type-
size on legibility is best examined in conjunction with
variations in leading and line width (Chapanis, 1949; Tinker,
1963; 1965) -- not in isolation.

The techniques used in studies of typesize are the same
as those used in investigations of typeface.

The broad generalizations which emerge from existing
age non-specific researches are:

1. Subjects read 9-, 10-, 11-, and 12-point typesizes
faster than smaller and larger typesizes; ll-point
is judged to be more legible than larger and
smaller typesizes by the readers themselves
(Tinker, 1963);

2. A particular typesize will be more legible when
appropriate spacing is used. There are spacing-
related conventions to follow. (See Appendix H.)

Two studies tested partially sighted adult readers to
determine optimal typesize. Shaw (1969) tested each subject
with threshold point-size and that typesize two points lower
than threshold. ("Threshold" was determined in ways not
fully described in Shaw's report. Visual acuity was also
determined, using standard techniques.) Prinée (1967)
compared 14- and 18- point typesizes. Both experimenters

concluded that larger-than-normal typesizes were optimal for



their subjects, but that enlargement beyond an identifiable
point-size (unique to’each reader) did not enhance legibility
of print.

A few words about the use and success of large print
publications are in order. Large print books were being
published as early as the 1880's (Cohn, 1886), the pub-
lisher's market for such editions having been traditionally
promoted by school teachers. Adults were neither considered
as potential consumers of large print publications nor as
prime targets for low vision research.

Publishers were further discouraged from marketing large

print books for adults because medical opinion for years
favored sparing the residual sight of the partially blind.
It also was considered prohibitively costly to publish large
print books for such a relatively small market (Shaw, 1969).
It was not until 1965 that the first commercially available
volume in large print was published in this country, an

18-point reprint edition of Profiles in Courage (Hagle,

1967).

A few pertinent surveys of the use of large print by
older readers have been conducted. A Xerox Corporation
research study (Gartner, 1968), for instance, concluded:

... (I)t is likely that the number of Americans
over 65 who should have large type reading matter
is 1.1 million. However, considering all of those
who might find large type more convenient, if

not absolutely necessary, the number of elderly
who would enjoy reading large type materials may
range up to 10 million. This larger group
includes persons with so called 'tired eyes.' A
large number of people under 65 also fit this
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category. (p. 233)

A survey of the readership of the New York Times Large

Type Weekly revealed that individual copies of the Weekly

were read an average of 2.5 times and that the primary
readership was composed of older people. The Reader's

Digest Large Type Edition (Gartner, 1967) claims that more

than 90% of its readers are 65 or older. The Social Security
Administration (1972) found that panels of aged and disabled
(younger) welfare recipients "preferred" larger typesizes
when the range was 10- to 1l2-points, and when the test
typesizes were leaded one point greater than the test type-
size.

Experiment I. The panel of design professionals

consulted for Experiments I and II believed ll-point type
to be the "minimally easily readable" typesize for older
readers. Ten-, 12-, and l4-point typesizes were selected
for testing in Experiment I because the experts believed
them to range from "minimally acceptable" to "probably
easily readable." Examples of each appear as Figure 16.
While no attempt was made to determine which criteria
the design experts were using to predict which typesizes
would be easier for older persons to read, familiarity was
spontaneously mentioned by them as one criterion. Other
relevant considerations mentioned by the experts stemmed
from their assumptions about normal eye function and aging-
related changes in vision. Larger typesizes, they said,

would project larger images on the retina and, therefore,
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Figure 1. Typesizes used for Testing in Experiment I:
a) 1l0-point; b) 1l2-point; and c) 1l4-point,
all shown in Bookman typeface, tops removed.

I've got to have this prescription filled, but the druggist says they
won’t accept out-of-state prescriptions. What am I to do?

b

I've got to have this prescription filled, but the druggist
says they won’t accept out-of-state prescriptions. What
am I to do?

C

I've got to have this prescription filled, but the
druggist says they won’t accept out-of-state
prescriptions. What am I to do?
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would provide more information to the brain -- thereby
presumably promoting legibility. Research bears out this
assumption: Not only does less of the visual stimulus reach
the retina in later life but also, as shown in Chapter I,

it is frequently distorted in form, hue, intensity and
saturation.

On the other hand it can be argued that although it
would be projecting a smaller image to the retina, the
samllest of the test typesizes should be the most familiar
to readers of all ages since most newspapers and many
magazines and books are printed in 10-point or smaller
typesizes. As shown in Table 5, most older people manage
to read newspapers, magazines, and books, at least once in
awhile. This suggests that most o0ld people can read mater-
ials printed in 8- to 1l0-point typesizes.

If familiarity is chosen as the predictor, Experiment I
results should indicate better performance with the smaller
of the test typesizes and with serif. If, however, visual
functioning is chosen as the predictor, results should
indicate better performance with larger typesizes. It is
not clear whether serif would enhance or attenuate visual

functioning.
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Table 5. Frequency of Response of Population 65 and Older
to the Questions: "Do you ever spend time reading

newspapers? magazines? books?", in percent.

Demographic Type of Reading Matter
Category Newspapers Magazines Books
65 - 69 91 70 62
Age 70 - 79 86 67 57
80+ 79 58 47
Less than
$3000 76 49 46
Income $3000-7000 89 68 56
Level $7000-15000 95 81 67
$15000+ 97 80 80
High School 82 55 46
Formal
Educational High School +
Level Some College 95 85 72
Attained
College
Graduate 97 92 92
Note. From Louis Harris and Associates, Inc. The Myth

and Reality of Aging in America.

The National Council on the Aging, 1975.

Washington, D.C.:

Copyright 1975 by The National Council on the Aging.

Reprinted by permission.



75

Method
Subjects and testing conditions for Experiment I were
described in Chapter III.

Test Materials. Test Items ranged in length from eight

to 53 words (total n = 256; X = 28.4 per test item). Each
was typeset on matte surface cards (Eagle A Antique Bright
White Satin Sub 80). All items were "normally spaced" and

no words were hyphenated. All were leaded two points greater
than the point size of the test typesize. Line width was
approximately 24 pica (i.e., 4 inches), variations being due
to the fact that the right margin was not justified (in

order to avoid hyphenation). Each test item was entered on

a 36 pica-wide (i.e., 6 inches-wide) card. Upper and lower
margins exceeded the dimensions of the copy by one inch.

Test Items were printed in each of three typefaces
(Bookman, Century Schoolbook, and Helvetica) and three
typesizes (10-, 12-, and l4-point). All were printed in
black on white.

Packets of test materials were prepared in advance of
testing for use by subjects in each of three test groups
(designated A, B and C). Assignment to the groups predeter-
mined which combination of typefaces and typesizes a given
subject would read. Subjects initially were assigned to
groups by a combination of the random number scheme (Table 6)
and an age quota system. Each group was allowed four 65-69
year olds, three 70-74 year olds, two 75-79 year olds, two

80-84 year olds, and 1 85+ year old. For instance, an 85+



Table 6. Subject Assignment to Groups for Experiment I:
Typeface x Typesize.

Order of Group Order of Group
Testing Assignment Testing Assignment
1 C 19 C
2 A 20 C
3 A 21 C
4 B 22 A
5 A 23 A
6 B 24 C
7 B 25 C
8 C 26 C
9 B 27 B
10 C 28 B
11 B 29 A
12 C 20 A
13 B 31 B
14 C 32 A
15 A 33 A
16 B 34 B
17 A 35 A
18 C 36 B
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year old might have been assigned to Group A by the random
number scheme, but if another 85+ year o0ld was already in
A, the new 85+ year old would be assigned to the next test
group in Table 6 not yet having its quota of 85+ year olds
met.

Research Design. A counterbalanced design, shown in

Table 7 was used thus tending to minimize error variance.
Twelve subjects read three test items (TIs) in each of three
combinations of typefaces and typesizes. Group A read TI 6-
8 in 10-point Bookman; TI 9-11 in Century Schoolbook, 12-
point; and TI 12-14 in l4-point Helvetica. Group B read TI
6-8 in Helvetica-12; TI 9-11 in Bookman-14; and TI 12-14 in
Century Schoolbook-10. Group C read TI 6-8 in Century
Schoolbook-14; TI 9-11 in Helvetica-10; and TI 12-14 in
Bookman-12.

Experiment I was preceded by the reading of instructions
which emphasized Experiment III tasks and minimized legibil-
ity-related considerations (Appendix G). Five practice test
items followed the reading of instructions. The first four
were presented in 12-point Century Schoolbook (black on
white). The fifth was presented in one of the other test
combinations of typeface by typesize (black on white),
randomly assigned.

Performance Measure. Each subject read each test item

aloud twice. Speed of reading and reading accuracy were
recorded. For reasons which are described in Appendix F,

error performance was later dropped as a dependent variable

717
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Table 7. The Research Design: Experiment I: Typeface x
Typesize. Subscripts Indicate Order of
Presentation, by Groups.

Point Sizes TYPEFACES

of Type
Bookman Century Schoolbook Helvetica
10 Ay B3 C2
12 C3 A2 Bl
14 B C A
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in Experiment I. Time scores were calculated as:

(tlmel + tlmez)

n

log

where timel = time taken to read aloud a given

test item on the first reading

time2 time taken to read aloud a given
test item on the second reading
n = number of words per that particular

test item.

Several factors require justification:

l.

TIs were read twice each for three reasons. The
primary reason why two readings of each TI were
required had more to do with Experiment III than
with Experiment I -- namely, that directory search
time should not be increased by time taken to
achieve understanding of each TI. Second, it was
thought that requiring two readings would increase
the stability of the time measure. Third, it was
thought that subjects might correct errors made
during the first reading on the second occasion,
thereby contributing to the stabilization of the
accuracy criterion of legibility.

Reading aloud permitted the researchers to simul-
taneously obtain written and taperecorded records
of reading performance. In other words, a degree

of artificiality was achieved for the sake of
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accuracy of recording performance.

3. By dividing reading time by the number of words in
the particular test item read, the researchers
standardized the performance measure for test
item length.

4. Since repeated experience has indicated that
performance times in a variety of tasks are not
consistently normally distributed, it was thought
advisable to transform the raw time measures for
the purposes of standardizing the distribution.
The commonly used logarithmic transformation was
considered adequate for these purposes.

In order to provide a more reliable data base, each
subject read three test items in the same combination of
typesize and typeface. Since the researchers were not
interested in the replications themselves, time scores
per subject per experimental condition were averaged and
used as the unit of analysis.

Procedure. The instructions which researchers read to
subjects drew no particular attention to the kinds of typo-
graphic differences which subjects would encounter in
Experiment I. Furthermore, test item #5 (which immediately
preceded Experiment I) differed in typeface and typesize
from test items #1-4. Because subjects gave no indication
that the typographic changes introduced with Item #5
unsettled them in the least, it can probably be safely

assumed that their reading performance did genuinely reflect
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legibility differences.
Results

As shown in Table 8, a significant main effect of
the variable typesize (p < .05) was obtained by analysis
of variance. Larger typesizes were more legible than
smaller ones, as shown in Table 9 . A complex interaction
relationship between the variables typeface and typesize
(p <.001) was also obtained. These findings will be

discussed in Chapter VII.



Table 8.

Experiment I: Typeface x Typesize

Analysis of Variance of Reading Speed for

82

Source of Sum of af Mean F
Variance Squares Square
Total 0.76742 107
Between 0.58573 35
Groups 0.04186 2 0.020929 1.26986
Errory 0.54389 33 0.01648
Within 0.18167 72
Face 0.00379 2 0.00190 0.97806
Size 0.01378 2 0.00689 3.55613 *
Face x 0.12788 2 0.00194  9.34761 **
Size
Error 66
*p <.05
**p <,001
Table 9. Mean Reading Times across Conditions of
Experiment I: Typeface by Typesize, in seconds.
Typeface _
Size X .
) size
Bookman Century Schoolbook Helvetica
10-point 86.75 74.34 78.25 79.78
12-point 70.16 83.02 80.23 77.80
14 point 79.75 70.42 73.61 74.59
78.89 75.93 77.36 77.39

xtypeface
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Chapter V

Experiment II:

Color and Line Width



CHAPTER \

Experiment II investigated the effects of three color
combinations and two line widths on legibility. Six test
items, each of which exceeded thirty words in length, were
read aloud twice., Reading time was averaged over both
readings and for number of words per test item, Of the
aging-related changes in visual functioning which were
listed in Chapter I, change in color perception is quite
common. One question posed in Experiment II had to do with
the effects of stimulus color variations on legibility of

print.

The Independent Variables

Color. The effects of color on legibility of print may
be investigated by measuring how reading performance varies
with differences in ink or paper colors. Possible compari-
sons include white vs. tinted paper under normal light;
white versus tinted paper under colored light; black ink
versus inks of other colors.

Little research has been devoted to the effects of color
on legibility of continous reading materials. Most research
has compared legibility of conventional black on white (B/W)
to the nonconventional white on black (W/B), Paterson and
Tinker (1931) and Starch (1923) used speed of reading to

determine which of these two combinations was more legible.



Taylor (1934) used eye movements for the same purpose. All
concluded that B/W was more legible than W/B.

In addition to studies of the effects of B/W and W/B
on legibility of continuous reading materials, Tinker
(1963; 1965) reviews some studies focused on the
perceptibility of single letters in B/W and W/B. With the
exception of the earliest of the studies cited (Kirschmann,
1908), B/W was shown to be more perceptible than W/B
(Taylor, 1934; Holmes, 1931).

Dark inks on light color papers are generally legible
when typesize is sufficiently large (i.e., larger than 10~
point) (Tinker, 1965). Black on white and black on yellow
(B/Y) seem to provide optimal legibility (Tinker and
Paterson, 1931; Hackman and Tinker, 1957).

One study not cited by Tinker may be more relevant for
the purposes of Experiment II, reported below, than those

just cited. Bablola (1961) simulated glare and corneal

opacity among 50 normally sighted, presumably young, subjects

(the lecturers, students and laboratory technicians in his
laboratory). After correcting for visual acuity, he added
simulating devices to each subject's corrective lenses.
Bablola then asked subjects to monitor Landolt rings which
he gradually enlarged until the locations of the gaps in the
rings were identified. Not only did subjects recognize W/B
faster than B/W, but they also indicated a preference for
W/B. While the conclusions of Bablola's study may not be

valid (because the research design is multiply flawed),

85
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his is the only study which has assessed the effects of
color differences in a legibility-like test situation for
subjects with visual disabilities characteristic of old
age.

Brightness contrast (vs. color contrast) is the single
most important contributor to differences in legibility
arising from color differences between print and background
(Griffing and Franz, 1896; Tinker and Paterson, 1931;
Chapanis, Garner, and Morgan, 1949).

None of the research cited above involved older subjects.
It is possible that the results of these studies would not
prove to be valid for older readers since older people are
visually functionally different from younger ones and since
0ld people may be less familiar with color diversity in the
print medium than younger ones.

Color perception by older people has received little
research attention. As noted in Chapter II, the need for
adequate time to adapt to light and for adequate illumination
is greater under all circumstances for older persons -~ not
just for reading. Moreover, no matter how great the
compensation, retinal illumination never reaches the same
levels for older persons as for younger ones (Fankhauser
and Schmidt, 1957). All colors tend to fade with age
(Gilbert, 1957; Dalderup and Fredericks, 1969; Pastalan,
1975). Shorter wave lengths become particularly impercep-

tible with age (Chapanis, 1950; Gilbert, 1957).



Experiment II. Examples of each of the test color

combinations appear as Figure 17. B/W was selected for study
in Experiment II because it is the most common -- and,
therefore, presumably the most familiar -- ink-to-paper
color combination. B/Y was included in Experiment II
because existing information on the coloration of lens and
fluids in the older eye would lead one to expect that B/Y
might be even more legible than B/W were only physiological
predictors considered. W/B was included for study in
Experiment II because it was thought that this color combin-
ation would be least familiar of all possible color combina-
tions to an older audience. W/B was selected for study for
a second reason as well -- because low vision experts with
whom the researchers consulted reported greater legibility
with W/B than B/W among partially sighted persons of all
ages. They could not, however, identify published research
to support this observation.

Line Width. Line width is of potential significance

for the legibility of print for older readers for at least
two reasons. First, columns of continuous print which are
too narrow or too wide may cause eye muscle fatigue. Second,
narrow columns of continuous copy may require excessive
hyphenation while wide columns may cause difficulties in
retrieving one's place line after line. Neither is desirable,
particularly for older readers since such features of

printed publications may cause frustration or exacerbate

existing memory problems.



Figure 17. Ink-to-Paper Color Combinations used for
Testing in Experiment II; a) Black on White;
b) Black on Yellow; and c) White on Black,
all shown in 24 pica line width, 12-point,
Century Schoolbook.

I've got to have this prescription filled, but the druggist
says they won’t accept out-of-state prescriptions.
What am I to do?







My sister's been .-xmm; realls

that look on her face! I'm friehtened.
talks funny: forgets a lot. too.

v stranee lately:.
worried. Last night, <he threatened to

kill me—:
And she
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As noted in Chapter I, line width may be expected to
interact to some extent with typesize and leading. Tinker
(1963) presents a table of line widths which he has
demonstrated to be optimal when used in conjunction with
specific typesizes and ranges of leading. (See Appendix H.)
Because of the intimate relationship of typesize and line
width, a review of the literature using 1l2-point typesize --
the size used in Experiment II -- will be presented
separately from other references.

Line width has been studied using the same techniques
as those used to study typeface and typesize. (See Chapter
Iv.)

Paterson and Tinker (1940) had 12-point type set solid
(i.e., without leading) in line widths ranging from 17 to
30 picas. Speed of reading was equally rapid across the
test widths. In the same research report, Paterson and
Tinker described a second experiment in which subjects read
six paragraphs of about 150 words each, set in 17 to 45
picas. 41 and 45 pica line widths were read significantly
less rapidly than line widths of 17~37 picas.

Line widths in combination with typesizes smaller and
larger than 12-point have been investigated. Conclusions
may be summarized as follows:

1. Given sufficient leading, smaller typesizes
(12-point and smaller) are equally legible
over a broad range‘of line widths  (Tinker and

Paterson, 1940). With smaller typesizes and

90
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very wide line widths reading difficulty

appears to lie in relocating the beginnings

of successive lines (Paterson and Tinker, 1942).
2. Studies of eye movements reveal that narrow and

very long line widths are inefficient (Paterson

Tinker, 1940).

Neither Shaw (1969) nor Prince (1967), both of whom
studied legibility of print for partially sighted adults,
paid any attention to the possible effects of color on
legibility. Only Prince reported any conclusions on line
width =-- although the origins of his conclusions were not
specified. Prince asserts that a 30 pica line width (i.,e.,
5 inches wide) is generally legible and that a 36 pica line
width may be "even more efficient and economical in many
sizes of print."

Lack of research attention to the effects of line width
on legibility of print for older persons is somewhat
surprising since short lines too often require hyphenation
and since long lines can lead to eye muscle fatigue and can
produce difficulty in locating one's place at the left
margin.

Experiment II. The line widths recommended for this

research by the professional designers and selected for
study in Experiment II were 24- and 36- picas wide (i.e.,

4 and 6 inches wide). Both have been demonstrated to be
equally legible by younger subjects when used in conjunction

with 12-point type. The 36-pica width, it will be recalled,
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represents the outer limit of optimal legiblity. Both line
widths selected for study in Experiment II are commonly used
and both were used in directories of services located by the
researchers. Examples of the test line widths appear in
Figure 18.

Familiarity theory would predict that B/W should be more
legible that B/Y and that B/Y should prove more legible than
W/B. Familiarity theory would also predict that narrower
line widths, as in newspapers and books and magazines should
enhance legibility.

Method

The same 36 subjects who participated in Experiment
I (Chapter 1IV) also participated in Experiment II.

Test Materials. Test items 15 to 20 were printed in

one typeface (Century Schoolbook) and one typesize (l2-point)
but in three color combinations and two line widths. The
test color combinations were black on white (B/W), black on
yellow (B/Y), and white on black (W/B). The test line
widths were narrow (24 pica/4 inch) and wide (36 pica/6
inch). The right margin was not justified. Test cards were
cut one inch in excess of the copy in all four dimensions.
(See Figure 5,14,16,17 and 18.)

Test items ranged in length from 31 to 44 words (total
n = 207; X = 34.5 per test item). Each was typeset on matte
surface cards (Eagle A Antique Bright White Satin Sub 80).
All were "normally spaced" and no words were hyphenated.

Fourteen-point leading was used (i.e., slightly more than
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1/6 inch spacing between lines of copy).

Research Design. Packets of test materials were

prepared in advance of testing. Subjects were randomly
assigned to one of 36 mutually exclusive sequences. Each
sequence included all possible combinations of colors and
line widths. 1In other words, while the wording of the test
items was sequential in all 36 cases, only six of the 36
subjects read any single test item in B/W, narrow; B/Y,
narrow; W/B, narrow; B/W, wide; B/Y, wide; or W/B, wide.

Performance Measure. As in Experiment I, speed of

reading (see Appendix F) was the dependent variable:

(tl + t2)

log
n

Procedure. The procedure was essentially that of
Experiment I. As shown in Appendix G, the instructions
read aloud to subjects in advance of testing drew no
particular attention to typographic differences which might
appear in reading the test items. Since Experiment II
began with the reading of test item #15, since the task
was identical to that required by test item 1-14, and since
no notice was given subjects that a new experiment was
beginning with test item #15, it may be assumed that subjects
regarded the requirement to read aloud test items 15-20 as
little different from requirement to read aloud test items

1-14.
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Results

Table 10 presents the results of the analysis of
variance for Experiment II. Only a significant main
effect on the variable color was obtained. Analysis
using Duncan's Multiple Range Test showed that test items
printed in W/B were significantly (p < .05) less legible
than items printed in the other two test color combinations,
but that B/W was as legible as B/Y. The mean reading
speeds obtained under each experimental condition are
displayed in Table 11 . This finding will be discussed

in Chapter VII.
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Table 10.

Analysis of Variance of Reading Speed for
Experiment II: Color x Line Width

Source of Sum of af Mean F
Variance Squares Square
Total 1.81318 215
Subjects 1.01910 35
Color 0.02870 2 0.01435 3.7664%*
wWidth 0.00454 1 0.00454 1.17010
Color x
wWidth 0.00022 2 0.00011 0.02506
Error o1or 0.26652 70 0.00381
Brror idth 0.135910 35 0.00388
ErrorColor
x width 0.30725 70 0.00439
*
p < .05
Table 11. Mean Reading Times across Conditions of
Experiment II: Color x Line Width, in seconds.
c 1 B
Wid¢th Xwidth
B/W B/Y W/B
Narrow 76.8 75.0 81.0 77.6
Wide 75.0 73.8 79.2 76.0
X 75.9 74.4 80.1 76.8

color
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Chapter VI

Indexing a Directory of Services



CHAPTER VI

People who want to identify sources of help or
information logically may turn to directories of services.
The ways in which such directories are organized affect
their usefulness. 1In particular, use of services directories
presumably will be facilitated by tables of contents and
indices.

Experiment III focused on the design of indexing
systems for directories of services intended for use by older
persons. A review of the research literature revealed no
relevant studies.11

All subjects were required to use a single directory,
but with three different formats for its table of contents:
a) major headings only; b) major and sub-headings; and
c) exhaustive index. These particular formats were selected
because they are believed to be the most frequently used
sortsof such indices. Data were collected on accuracy
(i.e., subjects' vs. experts' agency selections), speed of

agency selection, and number of index categories accessed.
Method

Subjects. The same 36 subjects as participated in
Experiments I and II also participated in Experiment III.

Test Materials. Test Items were paraphrased versions

of 30 aging-related questions and requests for help which
had actually been posed by older persons or their

representatives of various information and referral (I & R)



systems. Each had been recorded according to standard
practice by an I & R specialist. Items were selected for
frequency and diversity. A wide range of items was sampled.
Some items were easily answerable using a directory of
services while a few others were purposively included for
which one would not expect to find "solutions" in directories
of services. Test items ranged in length from six to 53
words and are listed in Appendix E.

The three test formats were quite different one from
the others. (See Appendix I.) The Short Format showed
only 12 categorical headings. The Medium Format contained
all the major headings from the Short Format, but also
indicated a total of 33 subheadings. The Long Format
showed 66 rather specific categorical labels.

The same edition of a directory of services (without a
table of contents) was used by all subjects for all test
items. (See Appendix I.) Each subject was given a fresh
copy of the directory in order to eliminate possible cues
to do with previous subjects' agency selections. The
directory was a typed draft of a directory being prepared
by the Junior League of San Francisco and the San Francisco
Commission on the Aging for printing and distribution to
older residents of San Francisco County. The design of the
test directory presumably reflected some of the features
discussed in the document given the Junior League and
Commission by the researchers. The information contained

in the test directory was believed to be as current and



complete at the time of testing as possible. A copy of the
test directory appears in Appendix J, exactly as used.

Research Design. In order to promote understanding of

each test item, all subjects read each test item twice aloud.
Then each subject turned to the particular table of contents
which lay on the table before her/him. From that table of
contents, the subject selected a categorical label that
s/he believed to be applicable to the test item. Subjects
then turned to the indicated section of the services
directory and selected an appropriate agency, announcing
which agency s/he had selected by reading aloud its telephone
number. Because agency names were diverse in length and
familiarity and because some agencies bore Spanish-origin
names, it was decided to have subjects announce agencies'
seven-digit phone numbers. This practice overcame the
potential research bias by which these factors could have
affected the dependent variéble. If the subject thought
that none of the agencies listed in the chosen section of
the directory was appropriate, s/he had to select another
label from the table of contents before re-accessing the
directory. A maximum of four minutes was permitted for
repetitions of this sequence for any particular test item.
For example, the following question was one of the

test items read for Experiment III:

"I'm a bachelor. I live with my mother. She's

got to have someone around all the time 'cause

she falls a lot. But I have to be out of town

a lot -- to support us. Aren't there live-in
nurses or aides or someone?"
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Examples of appropriate "answers" to this question are
"in-hdme care," "day care," and "visiting nurse services.,"
These "categorical labels" do not appear on the short format
table of contents. They do appear in broader terms (e.qg.,
Home Health/Homemaker Services; Nursing Care) on the medium
format. They also appear, explicitly labelled, on the long
format table of contents. How would the subject come to
identify these services, particularly if s/he had never
heard of such services? Using the short format table of
contents, the most likely entry (label) would be "Health"
since it was noted in the test item that the son primarily
feared the mother's falling. In thumbing through the eight
pages listed in the directory as health-related, subjects
would presumably come across day care, in-home, and visiting
nurse services. Given the medium format, subjects would
probably spot the major category label "Health" and then
look for a subheading (e.g., Nursing Care) which might prove
helpful or informative. One page would be searched. Given
the long format, all three "correct answers" are explicitly
labelled. Turning to the single page listed on the table of
contents next to each correct label would likely yield a
"correct" agency selection.

As noted in Chapter III, all subjects used all three

12 The order

tables of contents for each of ten test items.
of presentation of the three test tables of contents was
counterbalanced: Subjects were randomly assigned to one of

six sequences of tables of contents: Short (S), Medium (M),



Long (L); SLM; MSL; MLS; LSM; LMS.

Performance Measures.

Accuracy. Ageney selection was evaluated
for accuracy by comparing subjects' agency selections to
those of four information and referral (I & R) specialists
to whom the test items had been read by telephone. Each
expert was asked to respond to each test item as s/he would

have had the caller been a "real" client.13

These experts
did not see the test directory.

Relative accuracy was evaluated in one of several
judgmental categories. Subject selection of agencies that
were judged to provide the help or information sought were
judged to be "Correct and Direct Label" (CDL) agency
selections. Agencies which could have referred the subject
to a better source of information or help were judged to
be "Correct but Indirect Label" (CIL) selections. If a
subject selected a correct category in the test table of
contents but nevertheless failed to identify an appropriate
agency upon turning to the directory, the selection was
"Correct Label but Incorrect Agency" (CLIA)."Incorrect
Categorization" (IC) (inappropriate category selections
or search in excess of four minutes for a particular test

item) was the fourth possibility.

Agency Selection Time. Response speed was measured

from the conclusion of the second reading of each test item

to verbalization of an agency telephone number the subject

had selected as appropriate to obtain the help or information
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requested by the test item. As noted previously, a maximum
of four minutes per test item was permitted.

Number of Categories Accessed was also counted in

order to estimate difficulty of directory search. It was
assumed that the greater the number of categories (labels)
searched, the greater the possibility of subjects'
discontinuing directory search under non-experimental
conditions.
Results

Accuracy. Of all responses to the short format table
of contents, 46.8 percent were CDL. The medium format
table of contents yielded CDL responsés more than 55
percent of the time (55.1 and 62.0 percent, respectively).
That the test directory of services was directly usable and
useful for multiple purposes (i.e., different test items)
half the time or better under different access conditions

(i.e., different length table of contents) suggests that

services directories may indeed be an appropriate medium for

communicating services-related information to older persons.
In many real life situations, it is unreasonable to
expect a directory of services to reveal which agency will
be best able to help. But directories can help narrow the
choice. Agencies selected which could not themselves
provide the necessary help or information but which could
probably have referred them to the most appropriate agency
to meet their needs were selected at a rate of 23.1 percent

with the short format table of contents; 22.1 percent with

103



104

the medium length format; and 17.2 percent when using the
long format table of contents.

Combining CDL and CIL responses, one finds that subjects
identified direct and indirect sources of help and
information at the rates of 69.9 percent when using the
short format; 77.2 percent with the medium format; and 79.2
percent with the long format.

Ambiguous (CLIA) agency selections occurred in 10.5
percent of the short format selections; 11.5 percent of the
medium format selections; and 4.6 percent of the long format
selections. The incidence of CLIA agency selections is
significant because it implies that no matter how accurate
and complete an indexing system, a certain proportion of
errors in accessing the body of a directory of services will
be made. Such errors presumably reflect the effects of
misleading agency names or agency descriptions or subjects'
failure to notice adequate descriptors.

Incorrect (IC) table of contents categorizations and
failures to identify an appropriate agency within four
minutes occurred at a rate of 19.7 percent with the short
format table of contents; 11.1 percent with the medium
format; and 16.2 percent with the long format. Table 12
summarizes accuracy by table of contents format. A chi
square test comparing the four "levels" of accuracy was
significant across formats (x2 = 25,9, df = 6, p <,001).

The short format table of contents appeared to be the

least adequate of the three formats tested. Short format



Table 12. Accuracy of Agency Selections by Length of
Table of Contents Formats, in percent.
(n = 28 test items)
Table of Accuracy
Contents
Format CD IL CLIA IC
Short 46.8 23.1 10.5 19.7
Medium 55.1 22.1 11.5 11.1
Long 62.0 17.2 4.6 16.2
X 54.4 20.9 8.9 15.8
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use led to the fewest CDL selections and the highest rate
of inaccuracies. The medium and long format tables of
contents fostered correct agency selection and discouraged
incorrect responding.

14 was computed to test for overall degree

Somers' dyx
of association. A ten percent chance of association (g =
-.110, p <.05) was obtained. This association reflects the
greater probability of selecting a correct service agency
the more detailed (i.e., explicitly labelled) is the table
of contents. The likelihood of incorrect agency choice
was greatest with the short format table of contents. The
likelihood of CLIA agency choices was greatest with the
medium format. The likelihood of correct, direct agency
choices was greatest with the long format. While it is
true that greater detail also requires searching through
more categorical labels, it will be shown below that the
time required for agency identification is no greater --
in fact, it is less =-- with more detailed indexing formats.

Immediately rewarding agency selections (i.e., CDL
selections on the first trial) would probably increase the

likelihood of further use of directories of services,

Conversely, directory users might put a services directory

aside if they found agency selection difficult or ineffective

or too time consuming. They also might set aside their

directory if the service agency they select on the first

trial only provided further referral. Directory inadequacies

alone might not account for failures to identify helpful
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agencies. Appropriate agencies might not exist for some
problems. Other problems do not lend themselves to
"solution" using services directories. Subject
characteristics such as fatigue, failing memory, and
emotional state might also negatively influence directory
search.

Paying attention exclusively to subjects' initial
category selections, only 40.5 percent and 16.9 percent of
responses given to test items when the short format table
of contents was in use were CDL or CIL respectively. Using
the medium length table of contents 46.3 percent of agency
selections were CDL correct and 16.4 percent were CIL.
Fifty-two and eight tenths percent of responses using the
long format table of contents were CDL and 15.2 percent were
CIL. Again, the more detailed the test format, the more
accurate was agency selection.

Agency Selection Time. On the average, agency selection

took approximately one and one half minutes. With the short
format table of contents, mean time was 96.4 seconds. With
the medium format, it was 89.65 seconds. Use of the long
format yielded an average of 88.7 seconds response time.

"t" - tests revealed no significant difference between these
search times.

Number of Categories Searched. The number of categories

accessed by subjects when using the three test tables of
contents is shown in Table 13. Without reference to objective

evaluation of accuracy of agency selection, it should be



108

Table 13. Agency Choices Completed in One, Two and
Three-or-More Category Selections, in percent,
by length of table of contents formats.

(n = 28 TIs)
Number of F o r m a ¢t
Cateqories Short Medium Long
9 (n =331 (n =332 (n = 309 7
' Searched categories categories categories #
selected) selected) selected)
One 75.2 80.4 81.6 79.1
Two 17.5 14.9 11.6 14.7
Three 7.2 4.7 6.8 6.2

Note. Not cumulative and not reflective of selection
accuracy.
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noted that subjects were sufficiently satisfied with three
out of four agency selections made on the first trial that
they discontinued directory search, regardless of which
table of contents was in use. There is no reason to believe
that this high rate of satisfaction with first selections
reflected anything other than perceived accuracy of the
selection. (Subjects appeared to maintain interest in the
task throughout the experiment and not to suffer from
inordinate fatigue or anxiety.)

Information-Specific Categorization. Although the test

items were not preselected according to how they might "fit"
any of the test tables of contents, it was evident upon
post hoc examination that test items did vary in terms of
the degree of explicitness with which they could be
addressed in the various indices. For some items, it was
apparent that they were directly and explicitly labelled in
terms of the major categories included in the Short format
and hence also in the Medium and Long fbrmats. For others,
appropriate referral categories appeared in only the Medium
and Long formats and for still others, only in the Long one.
Not least, it will be recalled that some test items had been
purposively included for which no direct "answer" was
apparent in any of the three test formats.

Accordingly, it made sense to conduct a separate
analysis of accuracy and time of the agency,selection data
across the three formats, but separately across the various

subcategories of items in terms of such information-specific



categorization.

Accuracy. Performance predictions -- based only on
degree of congruity of information in the item descriptions
and in the format categories -- were straight forward: For
those items which were readily congruent with the categorical
labels in all three formats, performance should be high and
no difference across formats should be apparent. When only
the Medium or Long versions bore an appropriate level,
agency selection should be equally accurate for those
versions, but less accurate for the Short format. When
only the Long format bore an appropriate label, accuracy
should be greatest with it and significantly depressed with
the other two table of contents formats. Finally, when no
table of contents bore an appropriate label, accuracy should
be equal across tables of contents and lower than in any of
the above conditions.

Tables 14-17 show the results of this analysis. 1In all
cases, the dashed lines define borders between collections
of items according to the above reasoning. Thus, items
falling within a bordered area all represent the same degree
of explicit information and hence should not differ in
accuracy from one to another to any substantial degree. By
the same token, there should be significant differences
between afeas defined by the dashed borders since areas are
defined by differing degrees of explicit information in the
test tables of contents.

The findings presented in Table 14 clearly support
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Table 14. "Correct and Direct" Agency Selections (CDL)
across Table of Contents Formats by Degree
of Explicit Labelling, in percent.
test items)

(n = 28

Labelling

Format

Klabelling

All Table

of Contents
Formats bear
Appropriate
Category Label
(n = 6 TIs)

Two (M,L)
Table of
Contents
Formats bear
Appropriate
Category Label
(n = 7 TIs)

Only One (L)
Table of

Contents Format
bears Appropriate
Category Label

(n = 6 TIs)

No Table of
Contents Format
bears Appropriate
Category Label

(n = 9 TIs)

41.4

51.6

74.7 70.0

51.0

77.0

62.0

57.8

29.7

xformat

49.2

56.6
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Table 15. Directly and Indirectly Correct Agency
Selections across Tables of Contents Formats
by Degree of Explicit Category Labelling,
in percent. (n = 28 test items)

Formapt
Labelling

Xlabelling
Short Medium Long

All Table :
of Contents 1
Formats bear |
Appropriate !
Category Label |
(n = 6 TIs) L

88.4 87.1 90.7 88.7

Two (M,L)
Table of
Contents
Formats bear
Appropriate
Category Label
(n = 7 TIs)

I
i
I
i
H
]
72.4 X 87.9 89.0 83.1
N
1
1
L

Only One (L)
Table of

Contents Format
bears Appropriate
Category Label

(n = 6 TIs)

51.7 71.1 66.4

o = o e o o o o e o o o o e o o o e e e o o o e ]

[ ——
———— e}

No Table of
Contents Format
bears Appropriate
Category Label

(n = 9 TIs)

60.4

Xformat 66.8 77.1 80.0 74.6
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Table 16. "Correct and Direct" Agency Selections (CDL)
within First Category Selection Only, by
Level of Explicit Labelling and Format of
Table of Contents, in percent. (n = 28
test items)

FPormat

Labelling xlabelling

All Table :
of Contents 1
Formats bear : 79.1
Appropriate : '
Category |

Label (n = 6 TIs)||
Two (M,L) T
Table of
Contents

Formats bear
Appropriate
Category

Label (n = 7 TIs)

|

|

|

l
45.9 11 77.5 65.0 62.8

|

!

|

|

Table of

Contents Format
bears Appropriate
Category

Label (n = 6 TIs)

51.9

e e e e e o e e e ]

I
I
i
|
i
53.2 30.2 !
:
i
]

1
|
1
|
1
I
i
i
1
1
1
:

Only One (L) :
|
1
|
|
|
1
|
|
(o

No Table of
Contents Format
bears Appropriate
Category

[}
|
1
34.8 27.3 33.3 | 31.8
|
Label (n = 9 TIs) |

Xformat 54.4 52.0 62.8 56.4




Table 17. Directly and Indirectly Correct Agency

Selections within First Category Selection
Only, by Level of Explicit Labelling and
Format of Table of Contents, in percent.
(n = 28 test items)

Labelling

Format

Xlabelling

All Table

of Contents
Formats bear
Appropriate
Category Label
(n = 6 TIs)

Two (M,L)
Table of
Contents
Formats bear
Appropriate
Category Label
(n = 7 TIs)

Only One (L)
Table of
Contents Format
bears Appropriate
Category Label

(n = 6 TIs)

No Table of
Contents Format
bears Appropriat¢g
Category Label

(n = 9 TIs)

90.0

93.9

90.1

86.0

73.7

65.3

xformat

78.8
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predictions for the CDL selections. The marginals evidence
different degrees of accuracy among the four labelling
categories and in descending order. Overall differences
across the three formats are not as pronounced and are of
less interest anyway. It is the interior data that are

of more direct interest here and these fit the predictions
almost perfectlv. Thus, for the six items which are
adequately labelled in all three formats, the data reveal
high and almost equal accuracy. In the second area (i.e.,
where the table is explicit only in the Medium and Long
formats) ,a relatively high level of performance persists,
But, as anticipated, performance drops substantially with
the Short format (i.e., where the labelling is not explicit).
In the third labelling category, high level performance was
obtained only with the Long version (i.e.,where labelling
was still explicit enough) and was significantly lower in
the other areas, again as predicted. Finally, in the fourth
area, were none of the tables of contents should apply
uniformly (i.e., no differences between formats),
performance was less accurate than in any of the above
categories.

It is readily apparent that items within a bordered
area are not significantly different from one another, but
that there are significant differences between areas.

This pattern is reflected in almost exact detail in
Tables 15-17 in which analysis focuses on ‘indirectly as well

as directly accurate. agency selections both in terms of all
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categorical labels searched and only the first category
searched.

Again, no differences were obtained in any of these
tables where none had been predicted and there were
significant differences in all cases where they had been
predicted according to the information-specific categoriza-
tion hypothesis.

Agency Selection Time. These findings are even more

pronounced when speed of performance is examined. Here,
ease of performance is reflected by shorter latency.
Therefore, results should show reverse "direction" to those
reflecting accuracy of agency search, but they should follow
the same pattern as was observed in Tables 14-17.

Table 18 shows mean latencies under the different test
conditions. In accord with earlier predictions, the highest
latencies were obtained when none of the test tables of
contents bore an appropriate categorical label. The fourth
row in Table 18 also shows that speed of agency selection
was about the same when labelling was not explicit, no
matter which format was in use. The data presented in rows
three and four clearly indicate that explicit labelling
hastens speed of agency selection. When all three test
formats are labelled explicitly selection latency is similar
across formats.

ANOVA for a two-factor (format, labelling) mixed design
with repeated measures on one factor (labelling) and unequal

"&'s" was conducted using as scores the logarithm of



Table 18. Distribution of Means for Time Spent

Selecting a Service Agency, in seconds.
(n = 28 test items)

Labelling

Format

Short

Medium

X1abelling

All Tables

of Contents
Formats bear
Appropriate
Category Label
(n = 6 TIs)

T™wo (M,L)
Table of
Contents
Formats bear
Appropriate
Category Label
(n = 7 TIs)

Only One (L)
Table of

Contents Format
bears Appropriate
Category Label

(n = 6 TIs)

No Table of
Contents Format
bears Appropriate
Category Label

(n = 9 TIs)

94.9

78.9

56.8

- - - - ——— ———— -
el

]
!
1
]
]
]
]
]
]
|
]
|
1
!
]
|

74.8:
i
]
]
]
]
!
]
1
]
]
!
]
]
1
l

118.6

!
I
L
127.9 |
l
|

72.8

75.5

71.3

121.8

Xformat

89.7

85.0

81.3

85.3

117



118

search times (in seconds). The results of that analysis are
presented in Table 19. Both labelling and interaction
effects were significant (p< .001).

"t" - tests were conducted to compare mean time of
agency selection under different levels of explicit
labelling. They revealed no differences across test formats
when all tables of contents or none of them bore an
appropriate categorical label. (Response time was consider-
ably greater when no appropriate label was provided than
under the other three conditions.)

As predicted, significant differences did obtain
between search times when subjects were using the Short and
Medium formats (p <.0l1]) and the Short and Long formats
(p <.01) when only the latter (the Medium and Long formats)
were explicitly labelled. Significant differences were
also obtained when comparing performance using the Short and
Long formats (p <.05) and the Medium and Long formats
(p < .01) when only the Long format bore an appropriate

label. (See Table 18.)
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Table 19. Analysis of Variance of Time to Select an
Agency using Three Formats of Tables of

Contents.

(n

28 test items)

Source of

Sum of

Mean

Variance Squares df Square F
Between 1.37 27
Labelling 0.81 3 0.27 13.50%**
Errorb 0.56 24 0.02
Within 0.83 56
Format 0.02 2 0.01 1.11
Format x -
Labelling 0.38 6 0.06 6.67**x
Error 0.43 48 0.009
Total 2.20 83

***xp <.001



Chapter VII

Discussion and Implications



Chapter VII

This chapter will begin with a brief summary of the
assumptions behind Experiments I, II, and III. Outcomes
and implications of the experiments will then be discussed.
Explanations for the obtained results will be offered,
related variables will be considered, and relevant ques-

tions will be posed.

Summary of Assumptions

Printed messages vital to the well-being of older
persons should be usable. As shown in Table 20, this
means such messages must be available, appropriate, accept-
able, accessible, and accurate. Legibility and accessi-
bility are not sufficient for usability. Nonetheless, they
are essential. The three experiments reported in Chapters
IV, V, and VI focused on some of the more obvious aides to
message usability. These three experiments are the only
ones to date to focus exclusively on older readers. They
also stand alone in focusing on design for visually normal,
rather than partially sighted, older readers.

While it is true that most older persons do not have
seriously impaired vision, it is also true that most
older persons experience failure of accommodation, changes
in color perception, increased susceptability to glare,

and other changes noted in Chapter I. When designing
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Table 20. Criteria of Services Directory Design Adequacy.

Availability

The service itself
Information about the service
Distribution of directory

Ease in locating the directory once in the home

Acceptability
Sponsorship

Targeted (e.g., for older readers) vs. generic
(i.e., for all readers)

Appropriateness
"Right" language?

"Best" way to convey particular message?

Accessibility
Legibility
Organization and layout
Indices
Instructions for use
Labels and descriptors

Packaging

Accuracy
Up-to-date

Amendable (e.g., space for writing consumer comments
and/or envelope for storing clippings)
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print materials for the elder generation, these physiolog-
ical changes should be taken into account. Optimal

design for younger readers may not be adequate for older
ones.

It also may be advisable to vary message design
depending upon what segment of the elderly population one
hopes to reach. For instance, were Experiments I, II and
IIT to be replicated, it might be especially informative
to use large enough samples of "middle old" (75 - 84 year
0ld) and "old old" (85+ year o0ld) subjects to be able to
draw some conclusions and comparisons between these age
groups' print-related habits, abilities, and needs. The
0ld old population probably has the strongest habits,
the greatest needs, and the fewest resources to meet
those needs. (It is instructive to note that the median
age of nursing home residents exceeds 80 years.) The
middle old population may include more potential users of
information and referral systems than either the "young
0ld" or old old groups. While needs of the middle age
for services may be somewhat less numerous and severe
than those of the o0ld old, those needs may be nonetheless
considerable. However, many middle old may be too
depressed (Granick and Patterson, 1970), too poor (Schulz,
1976; National Journal Issues Book: The Economics of

Aging, 1978), or too isolated (Lowenthal, 1964) to seek
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the help or information they need. For such persons,
information and referral systems may prove beneficial. Such
systems also may prove cost—effective in the long run if
they lead young- and middle-old persons to take sufficient
advantage of available services that their needs are

reduced or that institutionalization is prevented or
delayed. Adequate data on these matters is not yet

available.

Compensation for Visual Decrements

As noted above, some visual changes normally accompany
aging. Others are the result of trauma or disease. All
such changes take place independently and at different
rates in each eye. The diversity of causes and symptoms of
age-related changes in visual functioning render compensa-
tion difficult.

Compensation for decrements in visual functioning may
be regarded as the responsibility of the older person
(e.g., by improving illumination); the purview of the
professional (e.g., by prescribing corrective lenses) ;
and/or the job of the agency or organization that desires
to communicate its message to the older persons (e.g., by
improving the design of the message itself). When print
is the communications medium of choice, an enormous variety
of message designs is available. Since the communicating
agency desires to convey its message in a usable, accept-

able manner to the target audience, it logically would



manipulate the design of the printed message itself, instead
of trying to change reader characteristics.

Both theoretical and practical issues arise when one
considers print design. Theoretical perspectives are
particularly obvious in considering legibility. Practical
considerations, particularly cost-related ones, must be
taken into account at every step in the print design process.
The costs involved in implementing certain design decisions
are, in fact, so great, that once such decisions are made
they largely predetermine the balance of the design

decisions.

The Legibility Experiments

Experiment I.

Theoretical Implications. One theoretical

perspective which potentiallv applies to every design
feature intended to enhance document usability for older
persons is familiarity. Other theoretical perspectives
(e.g., brightness contrast) apply to only one or two design
features.

As noted in Chapter II, one might expect familiarity to
enhance usability of printed materials. Thus, older persons
may be expected to benefit from serif typefaces and smaller
typesizes because of their lifelong experience with these
typographic features. Conversely, older persons might be
expected to read more slowly materials printed in less

familiar typefaces (i.e., sans serif) and sizes (i.e.,
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larger ones).

The results of Experiment I indicate that familiarity
may be less important for legibility than other factors.
In fact, the obtained results on typesize were exactly
contrary to the results one would have expected had
familiarity enhanced legibility. It would be difficult,
however, to argue that novelty enhanced legibility. It is
possible that more familiar features induced boredom or
such a degree of comfort in the test situation that the
readers lost motivation to perform as accurately and
rapidly as possible (as requested). Another possible
explanation is that some other factor besides familiarity
accounted for the obtained results.

Re-inspection of Figure 16 reveals that variations in
x-height are considerable among the three test typefaces.
It may be that the choice of the three particular faces to
be tested was unsuitable for the typesize comparison,
although adequate for the typeface comparison. The fact
that a strong interaction (to be discussed below) was
obtained enhances this possibility.

All three test typefaces were legible. However, no
significant differences in legibility among them was
obtained. 1In particular, had relative familiarity been
varied even more, one might expect legibility differences
to have emerged. Besides varying relative familiarity,
future researchers in this area might wish to systematically

vary relative boldness, relative thickness of stroke, and
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relative contrast in figure~to-ground ratios (i.e., amount
of print in relation to amount of background). For instance,
it would be useful to compare relative legibility of two
typefaces differing only in being serif or sans serif.

The interaction effect obtained in Experiment I also
can not be explained by familiarity theory. In fact, it
is impossible to know, given the research design, whether
the obtained interaction is more a function of a genuine
typeface by typesize interaction or whether the interaction
reflects primarily a position effect. Figure 19 presents
the performance means obtained in Experiment I as a function
of size and face. Figure 19 seems to suggest that Bookman
or 12-point typesize affect legibility differently than
the other two typefaces and sizes -- a most unlikely
occurrence. A more likely explanation of the obtained
results is that they reflect a position effect, as shown
in Figure 20. Only 1l4-point Century Schoolbook behaves
differently than one would expect were a position effect
to be affecting the obtained results. The fact that the
first four test items were presented in 1l2-point Century
Schoolbook may account for the unexpectedly large increase
in the legibility of l4-point Century Schoolbook. That
l4-point Century Schoolbook was presented in the first
position bolsters this possibility. If a position effect
did affect legibility in Experiment I, then further

explanation of the obtained results in terms of stimulus
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FPigure 19. Mean Reading Speeds in Experiment I, by
Typeface and Typesize, in seconds.
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Figure 20. Mean Reading Speeds in Experiment I, by
Group and Order of Presentation, in seconds.

90 Group
- 0:25=A
_ OeQ = B
o 86
g - AA =C
Q,
w82 r
o -
c
-
T 78
Q
9 |
74
R
70 L
3

I i L 1
1 2 3
Order of Presentation




129

set or expectations and/or in terms of stimulus interfer-
ence would be appropriate.

Practical Implications. Generally, designers and

sponsors of publications for older persons recommend

larger typesize as the sole means of increasing legibility
of materials for older audiences. The significant main
effect of typesize obtained in Experiment I reflected
consistently shorter reading times with larger typesizes
than with smaller ones. This difference, while it was
consistent, was not large: Reading time was, on the
average 3.21 seconds longer with 12-point type than with
l4-point type and was 1.98 seconds longer with 10-point
type than with 12-point type. Professional opinion,
therefore, is supported up to a point. The test typesizes
were in the average range. Larger sizes would have forced
subjectsvto read words in parts rather than as a whole

and might, therefore, have slowed or reduced comprehension.
Typesize alone ii_important, as shown by visibility and
perceptibility experiments. But it is in combination with
other typographic features that typesize has its greatest
effect on legibility. Therefore, in designing reference
documents for older persons, a sponsor might do well to
invest more in document organization and layout -- even if
a smaller typesize had to be used to recoup increased
personnel cost. While reading speed is slower with smaller
sizes, there is not much content in reference materials and,

thus, speed may not be as important as it is for continuous
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reading matter.

Besides causing considerable increase in financial cost,
use of larger typesizes may lead to other difficulties.
Among these are:

l) As typesize increases, the document will increasing-
ly resemble children's literature and may, thereby, become
less acceptable to older readers;

2) The document will look unlike materials printed
for consumption by younger adults, thereby potentially
emphasizing generational differences that older readers
may not wish to recognize or encourage;

3) Some older persons may feel stigmatized by the
special treatment that larger-size type implies may be
necessary or at least desirable.

Because of variations in point-size or x-height across
typefaces, sponsors wishing to print a document in a
minimum type-size must provide the designer and/or printer
with an acceptable sample or with the name and point-size
of a face they find adequate. Decisions about leading,
margin justification, and other spacing requirements
complement decision-making about typesizes and faces --

and must be taken into-account simultaneously.

Experiment II.

Theoretical Implications. The results of

Experiment II suggest that familiarity may indeed play a

role in enhancing legibility. The significant main effect



of color obtained in Experiment II reflected a consistent,
although not large, difference in reading speed in favor
of B/W and B/Y over W/B. Despite producing the greatest
amount of glare of the test color combinations, the
familiar B/W was superior to the presumably novel W/B.
W B was the only test color combination to elicit any
spontaneous comments from subjects. One subject said:
I thought I was going to like white on black
(I had always heard it was best!). But I am
suprised. I found black on white is better than
the other two -- probably because of the
familiarity.

B/Y was as legible as B/W. One possible explanation of
this finding is that B/Y produces less glare (reflected
light) than B/W. (See Figure 21.) Were B/Y as familiar
as B/W, one would expect the former to be even more
legible than the latter. Although B/Y is not as familiar
as B/W, it is also probable that its similarity to B/W in
saturation alone (i.e., very dark print on bright light
background) renders B/Y more legible than other lower
contrast combinations. The latter suggestion is quite
researchable. By varying saturation systematically while
controlling for all the other typographic variables
(including hue), it should be possible to compare saturation
differences. Similarly, by varying hue systematically
while controlling for other typographic variables

(including saturation), it should be possible to compare

hue (i.e., "color) differences.
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i i i t II, printed in
Figure 21. Test Items used in Experimen ,
: a) B/W and W/B; b) W/B and B/Y; and c).B/W
and B/Y as seen by the Average Person in her
Late Seventies and by Younger Persons with
El Corrected Vision.

I'm a bachelor. I live with my mother. She's 2ot to have someone around all the
time ‘cause she falls a lot. But I have to be out of town a lot

1o support us
Aren't there live-in nurses or aides or someone”
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I'm a bachelor. I live with my mother. She's got to have someane around all the
time ‘cause she falls a lot, But | have to be out of town a lot—to support us,
Aren’t there live-in nurses or aides or someone?
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Given what is known about changes which take place in
the lens and vitreous fluid of the eye (see Chapter I),
certain predictions can be made about the effects of color
on legibility. Printing with blue, green, or purple should
prove to be less legible than printing with yellow, orange,
and red. But black on off-white or yellow should be
optimal. TIllumination color is also important. Blue-white
lighting should be avoided. Furthermore, regardless of
color, surface glare should be minimized and brightness
contrast maximized.

Practical Implications. Although no significant

main effect of line width was obtained in Experiment II,
narrower line widths might be more costly to sponsors
because less material could be printed per page. Narrower
line widths might also slow readers because of memory
requirements, possible fatigue, increased need for
hyphenation, and greater likelihood of expansion or
condensation when columns of print are justified. On the
other hand, longer line widths may cause readers to lose
their places as they proceed from line to line.

Because B/W copy is considerably less expensive to
produce than either B/Y or W/B (although, it will be
recalled, for different reasons), B/W may be regarded as
optimal for cost and efficiency among the color combinations
tested. 1In spite of the added financial cost, however,

B/Y might be considered for use in printing reference
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materials in particular because of its possible aesthetic
appeal and because ~-- in directories of services, at least
-- it may bear some psychological resemblance to the yellow
pages in telephone book. Should the latter prove true, it
may be that a consumer would refer to a service directory
or remember its location more readily if the directory

were printed B/Y, since the directory and the yellow pages
of a telephone book are functionally akin. As shown in
Appendix D, the Junior League chose to maximize the benefits
of this effect while at the same time minimizing costs:

The League printed the directory cover in B/Y and the body

in B/W.

Production Costs

The unit costs involved in producing the diverse
stimuli used for Experiments I and II were quite comparable
within categories (i.e., typeface, typesize, color, and
line width) and well within the normal range. Production
costs are likely to rise, however, when multiple features
that enhance legibility are combined. While commonly used
typefaces should be roughly comparable in cost, larger
typesizes and narrower line or column widths will increase
costs. This is because background space is "wasted" with
larger letters and numerals and with more marginal space.

Printing in colors other than B/W greatly inflates
production cost. Black ink and white paper are least

expensive. The production cost of printing W/B is more
[§



than printing B/W even though both combinations are printed
with black ink on white paper. Because it is extremely
difficult to obtain clear copy with W/B, many pages printed
in W/B may have to be discarded in order to maintain
qguality image. 1In other words, the production costs of W/B
may be low per se, but the volume of usable sheets may be

so small that costs will be inflated by the need for
production overruns. This was found to be true in printing
the test items for Experiment II. Even though only the
clearest of the printed cards were used for testing, it is
apparent by inspection of Figure 17 that the W/B cards were
simply less well printed than were the B/W and B/Y test
items. Perhaps Experiment II should be viewed as having
tested quality of printing as much as it tested color and
line width comparisons. Because W/B produces the least
glare of any color combination and because the low-vision
experts consulted for design of Experiment II were convinced
that W/B was the most legible color combination for partial-
ly sighted readers, a more definitive test of the

legibility of W/B for older readers is needed.

Professional book designers considered printing quality
even more important than design decisions. The
professionals emphasized quality in materials selection
and in the printing process itself -- even, if necessary,
at the expense of other production features. The

professionals maintained that, for optimal production of
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reference materials, typesetting was invariably superior
to other printing techniques and that highly saturated ink
cleanly printed on contrasting opaque paper was invariably
superior to less contrasting ink-to-paper combinations,

Other Variables of Potential Importance. The legibility

experiments reported above focused on relative legibility
as it is affected by ordinary variations in typeface,
typesize, color, and line width. Other potentially
significant typographic variables await further study.
Experiments I and II did not contribute to greater
understanding of how variations in boldness or spacing
affect legibility. However, these typographic features are
undoubtedly of equal or greater importance to legibility
for older readers than are the four variables studied here.
If Shaw (1969) is correct in her assertion that boldness
may be particularly important for glaucoma victims, then
boldness is likely to be exceptionally important for older
persons, more than five percent of whom have glaucoma
symptoms (Kornzweig, 1977). As noted above, comparison of
Figures l4a and 14b raises the possibility that differences
in boldness may account for the differential legibility of
the two serif test typefaces. Perhaps contrast accounts
for the greater legibility of larger typesizes and for the
greater legibility of B/Y and B/W over W/B. Unfortunately,
this hypothesis can not be tested, given current technology

and given the total size of the test items as printed.15
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Spacing is also likely to be a particularly good pre-
dictor of legibility for older persons, The recommenda-
tions of the Social Security Administration in this regard
will be repeated here because they make intuitive sense.
But is must be noted that the recommendations are based on
the existing research literature (i.e., drawn from studies
of children and partially sighted persons of all ages), not
on empirical data using older subjects. The Social
Security Administration (1978) recommends using greater
spacing with heavier typefaces and larger ones. Further,
less leading may be required the stronger is the
"horizontal flow" of any particular typeface. For instance,
Helvetica (or, indeed, any sans serif face) has a strong
vertical thrust. Increasing leading would benefit
legibility with Helvetica more than with either of the
serif faces tested in Experiment I.

Experiments I and II focused on legibility of reference
materials, not on the design of continuous materials,
forms, signage, television captions and displays, commodity
labels, road signs, or posters. Nonetheless, these
investigations have gone a long way toward asking -- and
answering -- some questions of interest and importance to
many agencies and organizations -- and to older readers.

What general conclusions can be drawn from Experiments
I and II about legibility of print for older readers?

First, these experiments show that directory sponsors need



not go to extremes to promote legibility for older
consumers, Commonly available, relatively familiar
typographic features are sufficient. Second, these
experiments show that while design familiarity may promote
success in using reference materials, other predictors may
be even more important -- predictors having more to do with
consumers' visual functioning than with psychological
considerations. Third, these experiments demonstrate
the adaptability of older people to new situations (i.e.,
experimental setting) and to novel variations on familiar
stimuli (e.g., typographic features) and activities (i.e.,
reading).16
No matter how legible a printed message, its usability
will be limited by its comprehensibility. Comprehension
was assessed indirectly by the research presented above
(i.e., by Experiment III).

Accessibility

Information and referral systems of all kinds assume
that the consumer will identify her or his own need for help
or information before turning to any particular information

and referral system. Some information and referral systems

rely heavily on consumer's abilities independently to locate,

use, and follow up on referrals from printed documents (e.g.,

directories of services). The design of these documents is
important. Package design can aid retrievability. Adequate

instructions, organization, and indexing, etc., can aid
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usability.

Investment in the various design features which enhance
usability of such documents appear to be cost~effective for
consumers of all ages, For older consumers, these features
may be not only desirable, but in fact necessary. 1If a
reference document is not easily used, these consumers may
be stymied. The way they use these documents initially may
determine how effectively they use them later (Botwinick,
1961). Therefore, the accuracy of their initial perception
of the meaning, significance, and usability of the materials
may prove to be important. Related to the first point is a
second -- that some older people may have trouble recognizing
or discriminating among ambiguous stimuli (Botwinick, 1961).

In order to minimize consumer frustration and fatigue --
and in order to promote accuracy of agency identification --
directories of services for older people should be particu-
larly well organized and indexed. This further suggests
that familiar words and formats might enhance usability of
reference materials intended for older consumers. (These
findings further argue in favor of repeating essential
baseline information as often as necessary in order to
achieve understanding -- at least once in each major
division of the directory. See Appendix C.)

Experiment III. Since there is no research literature

to guide the interpretation of the results of Experiment

III, they may be viewed as opening a new line of inquiry,.
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The results of Experiment III were consistent one with
another, More detailed indices were generally better than
shorter ones at fostering speed and accuracy of agency
identification. But the shorter the index that bore an
explicit label appropriate to the test item, the better was
directory search performance.

Because Experiment III was not designed to assess
learning or reading abilities per se, this study did not
reveal which strategies subjects used to identify index
labels. Did they tnink of probable index labels in advance
of index search? Did they simply scan the test indices
until a label appeared relevant to the test item? If they
scanned, did they settle for the first possibly appropriate
label or did they choose among two or more such labels?

Did they pursue the same strategies across all items or use
different strategies for different test items? across
formats? Hardware to answer such questions is now available.

Regardless of which strategies subjects used, a wide
variety of kinds of questions were "answerable" using a
directory of services. 1In fact, no test item == including
items for which no explicit label appeared on any of the
test tables of contents -- was unanswerable at the CDL
level and within the allotted time period by at least some
of the subjects using each of the test index formats. This
suggests that directories of services are accessible by
older persons when they are legible and adequately

organized and indexed. Unfortunately, Experiment III did
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not include a no-table-of-contents condition. If it had,
the resulting data could have contributed to greater under-
standing of the importance of indexing per se.

While it is true that directories were usable by some
subjects even when no explicit labeling appeared on any of
the test tables of contents, it is also true that
directories never achieved complete usability ~~ even when
explicit labels appeared on all the test tables of contents.
Whether human factors (e.g., boredom or fatigue) or
directory inadequacies (e.g., misleading agency names or
poor descriptors) account for the latter is not known, but
empirical investigation might supply the answer.

As noted above, indexing is only one of several
low-cost means of enhancing directory organization.
Optimizing overall layout, use of section headings, italics,
colors, boldface type, etc., for this purpose might not
only affect accuracy and speed of directory use, but also
frequency of directory use. Were a section to be added to
the document telling consumers how best to use the
directory, that, too, might enhance accessibility. A
general caveat that tempers the above is that such means
should probably only be used to the extent necessary to
achieve emphasis and make directory organization obvious.
Too many such features could slow directory search or
prevent some consumers from ever using the directory

because of its superfluous appearance.
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Subjects' success in performing the requirements of
Experiment III suggest that many older persons (all of
those tested) can perform adequately under test conditions.
The relative meaningfulness and naturalness of the task
requirements probably helped. Perhaps, too, some test
items proved actually to be easy to "solve" and set up the
expectation -- and realization -- of success with harder
test items.

How well subjects would have performed the same tasks
at home (e.g., under different levels of illumination) or
under different levels of stress is unknown. The latter
consideration is particularly relevant to the study of
success in using directories of services since one is
probably most likely to turn to such directories under mild
or moderate stress =-- not to pass the time of day or to
relieve severe stress.

Directories of Services

Some broader questions about directory desirability and
organization might also be raised here. Each is research-
able: Which directory organization is most efficient? Can
only the most commonly asked informatioh and referral
questions be addressed efficiently using directories of
services? How rich in services does a community have to be
to warrant publication and distribution of a directory of
services for older persons? Similarly, is there some

level of services density beyond which eligibility and



service selection criteria become so complex that
information and referral specialists are likely to be
better than directories at matching callers with services?

Perhaps all that can safely be said about services
directories as an information and referral system is that
while such directories can not ensure accurate service
identification, they do appear to be usable for the
purposes for which they are intended and for diverse kinds
of questions. Directories of services may be less adequate
in some instances and for some consumers than other
information and referral systems. But for many of the
questions posed in the research reported above and for most
subjects most of the time, directory search was not only
possible but efficient.

It must be remembered that obtaining accurate
information and appropriate referral is only the first
step toward receiving needed services. Psychological,
financial, transportation, social, and other barriers may
prevent one from following up on leads obtained from
information and referral systems or from receiving needed

help or information when one does follow up on such leads.
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Beyond the conclusions, recommendations, and suppositions
offered above, it would be premature to present guidelines
on the design of printed reference materials intended for use
by use by older persons. Nonetheless, it is probable that
building on this and other applied research of import to
currently older persons will "pay off" in the long run for

all Americans -- current and future older citizens alike.
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Footnotes

lIn 1963 (Beyer and Woods, 1963) as now (Harris, 1975),

older Americans spent two or more times as many hours
watching television as they do reading. (Approximately one
hour per day is spent reading (Beyer and Woods, 1963;
Harris, 1975.) Nonetheless, adults 60 and older report

that newspapers are "more important" to them than television
(Steiner, 1963).

2As will be described in Chapter II, some book designers
and publishers are willing to suggest how such materials

might best be physically designed, but their assumptions

have not been tested.

3Several conversations with Dr. Bruce Dull of the Social

Security Administration (SSA) have taken place. Also
inter-office memoranda regarding these findings have been
reviewed.

4Directories of services have several virtues over
other kinds of referral systems. They are compact, available
for study and repeated use in the home, portable between
home and service agency. They also permit the client a
degree of privacy which is lost when she/he must voice
his/her need for information or help to a professional
information and referral staff member. Directories may
even encourage a sense of security among users: Self-

confidence will be enhanced by successfully using services
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directories to obtain the help or information one needs.
Furthermore in this regard, directories of services are
available at all hours, seven days a week -- not only
during working hours of service agencies.

Agencies also benefit from publishing directories of
services. Not only is agency visibility increased, but
also directories are relatively inexpensive to develop and
distribute; they can be targeted to specific consumer
audiences both in design and distribution -- or they can be
widely distributed at little extra cost (since the costs
of printing and mailing are relatively insignificant
compared to the costs of preparation and typesetting). The
ease of disseminating directories gives them an advantage
over other kinds of referral services which depend on client
initiative and ability.

Well designed services directories can be updated or
annotated easily and inexpensively. Finally, well designed
directories of services can be personalized by their users.
Notes, underlining, tabbing, and other means can be invented
to make directories more usable.

5Several comments made spontaneously by subjects during
testing indicated that they saw the research task as
relevant and important and even interesting. It may be
indicative of subjects' interest that all but one subject
requested that a copy of the San Francisco directory of

services for seniors be sent to her/him.
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6It also is possible that effective use of such

directories is somewhat self~reinforcing. Several subjects
spontaneously expressed pleasure when they felt they had
identified a "correct" service agency to provide the help
or information requested by a particular test item read as
a part of the research.

7The design of printed reference materials, particularly
directories of services, for use by older people will be
influenced by their designers' (and to some extent their
sponsors') attitudes and beliefs about older people. The
design of directories of services may be affected by whether
designers and sponsors think it is desirable (let alone
possible) for older people to try to diagnose their own
problems; whether designers and sponsors think it is
desirable for (or characteristic of) older people to be as
active as possible or to "disengage" (Hochschild, 1975);
and whether designers and sponsors think old people's
problems should be treated independently of yvounger people's.

The professional designers who consulted on this
project had somewhat negative images of older people's
sensory, perceptual and memory abilities. They also
questioned older persons' abilities to search through
directories of services, follow up on and evaluate the
success of their interactions with agencies to which services
directories referred them. The designers spontaneously
requested information about how familiar older people are

with such directories, with service agencies, and with the
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concept of referral.

8Familiarity as a factor in older people's ability to
learn and remember has also been investigated (Arenberg,
1968; Comalli, Wapner, and Werner, 1962; Canestrari, 1968;
Hulicka, 1967; Korchin and Bosowitz, 1957; McNanamy, 1968;
Peak, 1968; Poon and Fozard, 1978; Ruch, 1934; Thomas,
Waugh, and Fozard, 1978).
9Confirmed by some of the leading research psycholo-
gists who also have surveyed and conducted research in this
area (specifically: Botwinick, Fozard, Perlmutter, Siegler).
10As it turned out, there was no indication that
subjects who were affiliated with aging-related organizations
performed any better or worse in any of the experiments
than subjects who were not affiliated with aging-oriented
organizations.
11Confirmed by some of the leading research
psychologists who also have surveyed the literature and
conducted research in this area, specifically Botwinick,
Fozard, Perlmutter, Siegler.
12Two items were dropped from testing and analysis.
One test item was dropped because it duplicated content in
another test item. The second test item was dropped
because it called for a value judgment inappropriate for
resolution by use of a directory of services.

13Because the test tables of contents followed the

organization of the directory as prepared by its sponsors

(i.e., not by the researchers), it was possible to assess



151

the adequacy of the tables of contents only be analyzing
response speed, accuracy of agency selections for that
particular location, and number of categories accessed.
It had been decided, in other words, to use a "real"
directory and test items rather than a directory and test

items which could be designed to test the refinements of

highly structured (controlled) -- and probably somewhat
artificial -- variations in test item/directory relations.
14

Somers' dyx is an assymmetric measure of association
for ordinal variables. The measure uses the difference
between concordant and discordant pairs in the numerator.
The denominator is the sum of concordant and discordant
pairs tied on the dependent variable. It is normed from
-1 to +1 and the test of significance is the test for the
numerator as is the case with other ordinal measures (e.g.,
tau, gamma). Somers' dyx can be interpreted as the
proportion reduction in error in predicting rank of pairs
of randomly chosen cases on the dependent variable when
prior information is avilable concerning rank of the cases
on the independent variable. It is commonly used in the
social sciences and is included in the frequently used

SPSS computer analysis package.
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15Conversations with Paul Guy of Shawk Graphics,

Chicago, revealed that technology appropriate to determining
relative reflectance is available only at the micro- and
macro-levels -- not for stimuli the sizes of the test items
used in Experiments I and II. In the former instance, the
micro-dot of the densitometer is too small to test adequate-
ly for reflectance. In the latter instance, too small a
visual angle is subtended by the printed surface to permit
analysis of all that the eye sees.

16Shawn Walmsley of the State University of New York at

Albany is currently studying the relationship between older
persons' reading habits and their perceived reading

abilities.
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“EDITORIAL

Vision Care
and Our
Senior Citizens

BY: MILTON ). EGER, O.D., EDITOR

APPENDIX A

In 1975 the Auxiliary to the AOA con-
ducted a survey of over 3,000 senior citi-
zens in 40 states throughout the United
States. The purpose of the survey was to
determine and document the vision care
needs of senior citizens throughout the
nation.

In February, 1976 a project team headed
by the late Dr. Frank Maier of the Southern
College of Optometry, prepared a final
report to the Board of Trustees and it is to
his memory thatthis editorial is dedicated.

The highlights of this survey and their
significance are discussed here.

“Nearly % of the senior citizens sur-

veyed used optometrists as their pri-

mary eye practitioner. However, of

those living in towns of less than 25,000

population, 72% utilized optometrists as

their primary eye care specialist.”

This is another confirmation of the fact
that optometry serves as a primary health
care profession.

‘7 out of 10 senior citizens surveyed re-
ported they have a personal or family
eye specialist (optometrist or ophthal-
mologist), and the majority of those who
do, have had this eye specialist for at
least 5 years. Of those senior citizens
reporting they have had their personal
or family eye specialist more than 10
years, nearly 74% are patients of doctors
of optometry. 51% utilize their present
eye specialist primarily because they get
good care and an additional 27% be-
cause they trust the doctor.”

Perhaps this indicates that patients do
develop vision care habits and a loyalty
based on good care and trust.

Questions on availability of vision care
services received this response.

““Lack of knowledge of where eye care
services were available was not a factor
for nearly 93% of the senior citizens in
seeking vision care.

Only 3.2% of those surveyed felt the eye

doctor’s office hours were inconve-

nient. However, of those finding cur-

rent office hours inconvenient, 31.9%

would prefer earlier morning hours,

23.6% suggest changes in Saturday

hours and 13.7% request evening

hours.”

This seems to indicate that the office
hours of the eye care practitioners are
generally convenient but if one were to
develop a geriatric practice, earlier morn-
ing hours for the early rising aged mightbe
considered.

When questioned on how eye care prac-
titioners were chosen, the following was
reported.

‘“Nearly % of the senior citizens selected
their eye care specialist through a
friend, neighbor or relative. Of the
nearly 16% who selected their eye care
specialist through the advice of their
family physician, only 35% were cared
for by optometrists.”

This seems to confirm two long sus-
pected notions that word of mouth is the
most effective type of ““advertising’’ and
that physicians generally refer to physi-
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cians. One might logically conclude that if
optometrists were not a primary entry
point to the health care delivery system
and were dependent on the general prac-
tioner for referral for eye care services, the
present ratio of eye care by the two pro-
viders might undergo a drastic shift.

What about advertising?
‘Fewer than 5% used advertisements or
the telephone directory in selecting
their eye care specialist. Of those few
senior citizens who did use advertise-
ments as a means to select their eye care
specialist, nearly 92% used itin selecting
their optometrist and only 8% in select-
ing their ophthalmologist and when the
telephone directory was used for select-
ing, nearly 74% used it to select an op-
tometrist and 26% used it to select an
ophthalmologist.”

It is gratifying to note that our senior
citizens are sophisticated enough to
realize that advertising is not the appro-
priate method of securing health care. Of
those who did resort to advertising, their
overwhelming choice of optometrists over
ophthalmologists is not significant in my
opinion, for ophthalmologists rarely ad-
vertise in the general media and in some
phone books are listed as physicians with-
out specialization listings.

In determining the type of vision care
problems experienced by the senior citi-
zens:

“Nearly ¥; of those surveyed feel their
inability to see well prevents them from
performing different activities such as
household chores, recreation, busi-
ness, etc. About 40% reported problems
going up and down stairs; nearly 30%
have difficulty reading the newspaper;
one in five have difficulty watching tele-
vision; and among those surveyed who
drive, 8% have some trouble driving
during daylight hours, while 45% have
some trouble or can’t drive at night.
One out of every four citizens surveyed
indicated they had an eye problem
which required regular care and only
about 15% of those surveyed cate-
gorized their vision as excellent. 9% of
those surveyed have had cataract
surgery and 11% indicated they are
presently being treated for an eye dis-
ease.”

Journal of the American Optometric Association *

This seems to indicate that even with the
geriatric patient, regular optometric care
far exceeds the need for medical eye care.
Butin spite of the apparent universal need
for regular vision care for senior citizens:

2 out of 5 (40%) of the senior citizens

surveyed did not visit an eye care

specialist at all during the past year (12

months) and over 15% have not done so

in the past three years.

Although over half of the elderly are

concerned about the cost of eye care,

less than one in five say they neglect
these services for lack of money.

However, among those senior citizens

who did not go to an eye specialist the

last time they felt the need for eye care,

48% did not go because of lack of

money. 45% of the senior citizens sur-

veyed with limited finances would visit
their eye specialist more often if money
were no problem.

Over 80% of those responding do not

have company or personal insurance

(other than Medicare) that pays for all or

part of their eye care.

5 out of 6 senior citizens would urge

federally subsidized programs to pay for

eye care services including glasses."”

The results of this survey have far reach-
ing implications for the eyecare profes-
sions in the realization of the visual needs
of our senior citizens. We, who work with
the vision problems of all the people every
day, realize only too well the debilitating
effect that poor vision has on their
efficiency and performance. We recog-
nize that the aging process takes its toll on
the mobility and activeness of the elderly.
In many instances their only enjoyments
are reading, television and other seden-
tary tasks. These pleasures are lost when
vision is lost. It is bad enough when un-
treatable disease is the sight stealing cul-
pritbutin an affluentsociety, itis appalling
when correctable vision goes untreated
because a nation committed to take care of
the health care needs of the aged through
Medicare, does not consider vision care
important enough to be offered as a
benefit under Title XVIII.

Perhaps it is time for our senior citizens
to mobilize their forces and use their polit-
ical clout to correct this political short-
sightedness. AOA

Reprinted by permission.
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APPENDIX B

GLOSSARY

Ascender: the upward stroke in the lower case letters
b, 4, £, h, k, 1, t.
Body: main portion of a piece of type:

Figure from Pocket Pal:; A Graphic Arts
Production Handbook. New York, N.Y.:
International Paper Company, 1970.
Copyright 1970 by the International
Paper Company. Reprinted by permission.

Boldness: the thickness of strokes which characterize
a given typeface, e.g., light, medium, demi-bold, bold.

Condensation: closer than normal spacing of adaacent
letters.

Descender: the downward stroke in the lower case
letters g, j, P, 9, Y-

Expansion: greater than normal distancing of adjacent
letters.

Face: the raised letter as it appears on a piece of
type.

Justification: technique of applying condensation,
expansion, and hyphenation, etc., to achieve straight
vertical right column boundary.

Kerning: reduction of inter-letter spacing to achieve
more aesthetic results or to promote more type in a limited
space than would be effected by normal spacing.

Leading: the amount of space (in points) between lines.
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Legibility (classic definition): ease/speed/accuracy
with which individual numbers or letters can be read. (As
used here: synonymous with readability.)

Letter spacing: the amount of space (in points)
between individual letters and words.

Normal spacing: inter-letter and inter-word spacing
achieved by using the type exactly as it is produced without
condensation or expansion.

Perceptibility: recognition of presence of classes of
characters, e.g., alphabetic, numeric, symbolic.

Pica: 1linear measure of type. There are 12-points to
one pica (6 pica/inc).

Point: 0.0138" or approximately 1/72".

Point size: measure used to specify size of type.
Variations run from 4 to 144 points. Most common point
sizes are 7-72.

Readability (classic definition): ease/speed/accuracy
with which two or more numerals, letters or words can be
read. (Used here synonymously with legibility.)

Recognizability: statistical evidence of identification
of individual or grouped characters.

Sans serif: typefaces lacking serif (sometimes
written sanserif)

Serif: finishing strokes at the ends of main strokes

of letters, e.qg.,

n= sans serif n = serif
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Typeface: the design characteristics of entire sets of
alphabetic and numeric characters which distinguish one such
set from another. Among the letters permitting one to
distinguish most accurately between typefaces are g, p, a,
e, and t.

Type family: the design characteristics (supplemented
in some cases by historical traditions) which permit one to
aggregate typefaces into design groups. Type families
include 014 Style, Modern, Traditional, Square Serif, Sans
Serif, Script, text letters and decorative types.(See Table 2) -

Typography: the art of writing by means of movable
types.

Visibility: that quality of one or more numerals,
letters, and words which makes it separately visible from

its surroundings, i.e., present vs. absent.

x-height: the height (in points) of a lower case "x".

Weight: synonymous with boldness.
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APPENDIX C
April 29, 1976
TO: Susan Chamberlain
FROM: Percy Tannenbaum
RE: Services Directory for Older San Franciscans

Because of both anticipated and unanticipated delays,
we will not be in a position to complete our empirical
research for some time. However, since you may have to
make arrangements for printing the Directory before our
research is completed, it is probably a good idea for us to
share with you our impressions and best guesses regarding
some of the decisions you may have to make in the preparation
of the Directory. These are also the result of "research,"
but more in the form of reviews of the literature,
consultations with vision experts, geriatric specialists,
graphic designers, and printers -- not to mention feedback
from our panel of elderly citizens. These sources are not
always in agreement, but there appear to be enough majority
and even consensual views to suggest certain steps in the
absence of more empirical research.

The following comments may not be exhaustive in the
sense of covering all the decisions you are apt to face, but
they should address the main ones. In each case, of course,
considerations of relative cost enter the picture and may
well be the significant factor in decision making. While

we have some rough cost estimates, our investigations
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revealed considerable variations in this respect among
different printers. Accordingly, we recommend that you take
up these factors individually with the one or more printers
you are apt to be dealing with. (Incidentally, printers
find the task of estimating costs by single items and
without the entire copy to go by frustrating. Therefore,
it would be well to rethink many issues with the printer
when the mock-up Directory becomes available.)

One last introductory caveat: these are merely what
we have found out and believe and are not to be construed
as firm recommendations. You are, of course, free to do

with them as you wish, not necessarily as we wish.

I. Characteristics of the target population.

Given the commitment to produce 50,000 copies for
general distribution in San Francisco, one should not aim
for any particular segment of the elderly population in the
City. The aged population in San Francisco, as in most
other locales, is best characterized by a wide diversity of
attributes, abilities, needs and wants, and it would be
folly to assume some unitary set of attributes to focus on.
This variety and diversity, along with the substantial
number of copies to be distributed in a more or less
non-selective manner, suggests an optimization strategy with
respect to both the content and design of the Directory.

At the same time, it suggests the use of certain redundancy

characteristics in the preparation of the Directory since its
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is best to assume that different individuals within the
target population have already developed different habits or
procedures for referring to and using such information
systems.

There are two limiting characteristics which one must
assume for present purposes: a) Only literate people (in
English or at least one other of the selected languages)
can use such directories, and b) they must function at a
level of vision adequate to this task with the use of
adequate lighting and prosthetic devices such as reading
glasses or magnifying glasses. For our general purposes
here, we have assumed a vision level that would accomodate
approximately 75% of the elderly population, as documented

in the research literature.

II. Desirable characteristics of services directory.

1. Reader availability is critical. This implies that

it needs to get into the right hands -- those people most

able to use it and most in need of it. (Unfortunately,

the two don't always jibe.) Therefore, distribution strategy
is critical. It also means that the Di<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>