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ABSTRACT

A series of 35mm color slides depicting landscape compositions

incorporating arid climate plants was evaluated by a panel of experts

to determine a correlation between the strength of four design

principles (line, form, texture, and color) and the visual preference

of the general public for these compositions. The results indicate

that there is a positive correlation between preference and the

strength of the design principles. It is felt that the results of this

study support the idea that the four design principles do in fact

influence preference in plantings that do well in arid climate

environment.
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CHAPTER 1

INTRODUCTION

This study has come about through the increased concern for

water conservation, particularly in an arid climate environment which

depends solely on groundwater for its water supply. This concern is

manifest in several areas: legislative; through the 1984 Arizona

Groundwater Law and various Pima County ordinances governing new

residential and commercial development and restrictions placed upon

them regarding landscape material to be used; persuasive educational

methods such as "Beat the Peak" and "Slow the Flow" programs promoted

by local water authorities as well as Southern Arizona Water Resources

Association's (SAWARA) "Changing Landscape" and "Be Water Aware"

programs. Economic influence over water use has been evident in

increased water usage rates totaling over 100% in the last 14 years in

the Tucson area.

Faced with increasing water costs, a concern for water conser-

vation and the perceived need to educate the public, the City of Tucson

and Pima County have led the way through the use of landscape design

stressing low-water-use vegetation in traffic medians and government

complex sites.

The combination of these programs seems to be having the

desired effect. Per capita water consumption in the Tucson areas has

8
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declined and ". . . clearly the community can and has responded to the

need to use some conservation" (SAWARA, 1984).

Part of this water conservation awareness is most visible in

the landscape through the reduction of lawn areas and the preference

for low-water-demand plantings. Commercially, more and more plant

nurseries are offering a greater quantity and variety of low-water-use

plants for public consumption. Previously, demand for such plants was

low and supply was limited to the few nurserymen who specialized in

them. The general public equated low-water-demand plants with a cactus

garden replete with thorns, stickers, and a perennially parched

appearance. Yet, literally hundreds of thousands of people each year

visit the Saguaro National Monument, Organ Pipe National Monument, and

the Arizona Sonora Desert Museum to view and enjoy the unique natural

beauty the desert and its flora have to offer.

Now, the home landscaper as well as landscape architect and

landscape designer are less reluctant and even encouraged to

incorporate arid climate plants in their work. Demand for these plants

is increasing, nurserymen realize this and a greater quantity as well

as variety of low-water-demand plants has become available and at

affordable prices. Not only plantings native to this area are sought

after, but also those from similar arid regions. The popularity of

the excellent book Plants for Dry Climates (Duffield and Jones, 1981)

attests to the public's concern for a changing landscape.

But the use of these plants for their water conserving value

does not necessarily satisfy another aspect of landscape design that is

usually overlooked with their use, their aesthetic potential. With
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proper design cannot these "cactus gardens" equal in appeal their

temperate climate counterparts? Is it not possible, through adherence

to the age-old principles that govern design in the temperate climate,

to effect a similar aesthetic appeal using plants more suited to an

arid climate? Does the fact that these plants that have adapted to a

less hospitable environment affect their physical characteristics to

the point that they preclude an aesthetic appeal no matter how well

they are used in a design composition?

It should be noted at this point that "arid climate plants"

and low-water-demand plants are not restricted to native or indigenous

plants but can also include plants from areas other than ours, plants

which have evolved and adapted to similar climatic conditions in other

geographical areas. These "drought tolerant plants come in good

greens too, many with dense growth, larger leaves and some with

colorful flowers, too" (Jones, 1984, p. 2).

The problem then is to determine if the use of the design

variables--i.e., line, form, texture, and color--with respect to

landscape compositions using arid climate plants, results in an

acceptance or aesthetic experience by the general public.

In the context of drought tolerant plants, is there a visual

preference for compositions that employ the design principles in a

systematic way, and can this visual preference be measured and

documented for use in future designs and applications? 	 Will this

result in a functional, economical, water-conserving landscape that

also has aesthetic appeal? Many landscape compositions completed

during this recent era of concern over water conservation have
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resulted in low-water-demand plants being used simply as functional

devices, i.e., for shade, privacy, wind control, etc., with seemingly

little concern to generate an holistic aesthetic effect.

It was the intent of this study to test public reaction to

various landscape compositions that employ arid climate plants in their

design. Public reaction was measured for compositions which to one

degree or another employed the design principles of line, form, tex-

ture, and color. The study was undertaken to find if there was any

correlation between visual preference and dominant use of the design

principles.

Criteria used to determine design principle content were the

definitions provided by Nelson (1979). While many other publications

on the subject discuss these same principles, Nelson did so in a clear,

concise manner that is to the point and readily understood.



CHAPTER 2

LITERATURE REVIEW

Aesthetics and Design

A survey of the literature published in books, journals, and

trade magazines devoted to the landscape industry and available through

The University of Arizona and the Tucson Public Library system has

shown no such previous study. There is, however, an abundance of

material dealing with planting design to achieve aesthetic unity,

distributed well over time and involving the use of temperate climate

plants. Relatively fewer publications deal with the use of arid

climate plants in the landscape, and they are concerned mainly with the

more obvious issues of function, water conservation, utility, etc.

There is no significant mention of integrating these plants into the

design with respect to the design variables of line, form, texture,

and/or color to achieve an aesthetic effect.

Periodicals pertinent to the issue such as Sunset Magazine, The

American Nurseryman and weekly "Home" sections of the newspaper

continue to stress the qualities of water conservation and year around

benefits to be realized through the use of drought tolerant plants with

little and usually no mention of aesthetic effect possible through

proper adherence to the design principles (Lyle, 1987; Mielke, 1986).

The National Xeriscape Council, Inc., an organization dedicated to the

efficient use of water in the landscape, recently concluded a series of

12



13

articles on "Landscaping the Xeriscape Way" including planning and

design (France, 1987). While offering tips for designing water

efficient landscapes, no mention was made of aesthetic effects to be

realized through the proper use of line, form, texture, or color. A

subsequent article in the series, "Lower Water-demand Plants," devoted

one sentence to "the delicate balance that nature achieves through the

use of form, color and texture" (Latta, 1988).

Other publications concerning trees and shrubs of arid climate

areas pay little attention, if any, to their application in an holis-

tic, aesthetic design (Dinchak, 1981; Duffield and Jones, 1981; Earle,

1978; Streets, 1975). Scientific journals are increasingly dealing

with the matter of using arid climate plants in the landscape (Jones,

1981; Lyle, 1987, Higgenbotham, 1987). Functional use of the recom-

mended plants is usually limited to shade, screening, privacy, area

definition; there is little or no mention of line, form, texture,

color, or combinations with other plants to take advantage of these

inherent design qualities.

Various volumes on planting design and landscape gardening

address the subject according to the intent and manner of the authors:

Downing, 1885; Hubbard and Kimball, 1917; Repton, 1982 (reprint);

Fairbrother, 1974; Robinson, 1940. They all agree on the principle

qualities of design: Line, Form, Texture, and Color. One such author,

William R. Nelson (1979), who studied under and worked with Florence

Bell Robinson, has distilled these principles in an easy-to-follow

book, Planting Design: A Manual of Theory and Practice. Nelson de-

fined LINE as edges outlining forms or shapes as well as linear units;
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FORM as mass and volume that projects in all directions; TEXTURE as the

result of mass and void of foliage or bark, and color is the result of

light on foliage and/or flowers. Nelson advocated planning a landscape

in a "backward" fashion with strict adherence to the design principles

and then, as a final step, selecting the plantings that fulfill the

requirements of line, form, texture and color where needed.

An appendix to Planting Design lists trees and shrubs of the

temperate climate classified as to their design principles. It is the

author's feeling that similar classification of arid climate plants and

their application with respect to their classifications will result in

a more visually appealing landscape composition, one that will meet

with public acceptance for its aesthetic quality. Granted there are

barriers to overcome. These plantings may be experienced as symbols of

the desert and not readily accepted as a substitute for remembered

landscapes, particularly to newcomers to the desert region, but the

Australian experience offers some hope.

Evolution of the Australian designed landscape offers an inter-

esting parallel to what is occurring in the Tucson area. Man and Land-

scape (Seddon and Davis, 1976) in Australia is a compilation of papers

presented to the Australian UNESCO committee for Man and the Biosphere

(MAB). In it, Peter Spooner discussed the change in landscape prefer-

ence, i.e., from exotic to native plants, and he listed the major fac-

tors for the change, i.e., rapid urbanization and reduction of land

available for gardens; increased leisure time and greater mobility to

enjoy pursuits other than working in the garden; and a general change

in outlook relative to the pursuit of pleasure. All of these resulted
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in a reduction of garden size and the labor intensive treatments neces-

sary to maintain them, with a preference for hardy, indigenous plants.

There is no mention of water conservation, but he did suggest "the

environmental character of quality attainable through sensitive use of

native plants is superior to that achieved with exotics."

Denis Winston wrote in the same publication and maintained the

early settlers to Australia "brought their landscape with them." They

felt that native trees and shrubs were too forceful a reminder of the

harshness and the untamed Australia still so near at hand. But, "today

we are discovering with pride the natural beauties of Australia" and

even deserts have fascination."

The change in preference from exotic to native plants did not

occur overnight in Australia, but it did not have the catalyst of a

concern for available water resources as we do. Nonetheless the change

in preference did come about with a greater appreciation for Australia's

native vegetation and now, in Arizona, landscape architects and land-

scape designers are seeking out these same plant species from the Aus-

tralian desert in an attempt to diversify and add variety to their

plant palettes.

Other authors have echoed the desirability of using native

plants to enhance a landscape composition. Nan Fairbrother (1974)

advocated using "the vegetation natural to the region." Cordelia Penn

(1982) urged her readers to "look around the place where you live and

see the plants that are the envy of horticulturists the world over,"

something that can certainly be said of the Sonoran Desert.
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But, a variety of plants that do well in an arid climate and

serve an ecological, low maintenance purpose is not enough. For aes-

thetic purposes it is not only what plants you use, but how you use

them. Almost any manual dealing with landscape design alludes to the

design principles of line, form, texture, and color. Does the proper

use of these principles with respect to arid climate plants produce the

desired aesthetic effects? It is the belief of the author that these

principles also apply to arid climate trees and shrubs, and considera-

tion of their proper use will result in a higher visual preference by

the general public.

Visual Preference Studies

The past two decades have seen a "broadening of interest,

as well as a concern for a more general standardization of landscape

values" (Taylor, Zube, and Sell, 1987, p. 361) resulting in studies and

more studies followed by studies of the studies and interpretations of

the studies as seen through the eyes of members of various scientific

disciplines. A survey of publications, books as well as journals,

reveals articles on visual assessment and scenic quality attributed to

many seemingly diverse disciplines. Journals containing articles on

scenic assessment include: Environment and Behavior, Human Behavior

and Environment, Environmental Psychology, Landscape Planning, Journal 

of Environmental Psychology, Landscape and Urban Planning, Landscape

Journal, Aesthetics and Psychobiology, and Journal of Environmental 

Management.
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A wide spectrum of concerns is evident consisting of: areas of

interest, scope of studies, methodology used, and various degrees of

size of areas assessed. Areas of interest range from the visual impact

of high voltage transmission lines (Blair et al., 1976) through the

effect of air quality on human perception of scenic areas (Latimer,

Daniel, and Hogo, 1980) to aesthetic factors among rivers (Leopold,

1969).

The scope of studies extends from land management (Brush, 1975)

to Litton's (1968) study of scenery as a natural resource, as well as

studies across cultural lines and studies of different cultures with

similar topographical environments (Zube and Mills, 1976).

Articles on methodology include the measurement of landscape

aesthetics (Daniel and Boster, 1976), methodological issues in assess-

ing landscape quality (Daniel and Vining, 1983), the innovative "Q-

sort" method involving the use of photographs for visual assessment

(Pitt and Zube, 1979) as well as other studies of the validity of the

use of photographs and 35mm color slides (Shuttleworth, 1980; Zube,

1973) and themes in landscape assessment theory (Zube, 1984).

The scale and size of areas visually assessed ranges from the

epic North Atlantic Region (Zube, 1970) covering 167,000 square miles

to a study by Seung Bin 1m (1984) of visual preferences in enclosed

urban spaces. In between are studies of forest landscapes (Daniel et

al., 1977) to natural versus urban scenes (Ulrich, 1981). A small

percentage of the studies were done at "site scale."

Initially, most landscape assessment was done at the "expert"

level and at a large scale: forest lands, river management, rural
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planning, etc. (Taylor et al., 1987) and were aimed at ecological and

human use factors; i.e., recreation, timber cutting, and grazing of

government lands. The Bureau of Land Management (BLM) and the U.S.

Forest Service (USFS), in their concern for visual resource management

as mandated in the 1969 Environmental Protection Act, have relied more

heavily on design principles drawn from landscape architecture. The

visual resources were rated by experts in their field through subjec-

ive judgments. (The BLM added a numerical rating to complete the

overall assessment.) Both agencies, however, operate under the prem-

ise that "landscape character is primarily determined by the four basic

visual elements of form, line, color and texture" (Taylor et al., 1987,

p. 367). The stronger these elements are exhibited, the more interest-

ing the landscape, in their opinion. A similar premise was adopted by

this author for assessing the arid climate landscape.

Because of the large areas of land involved in the foregoing

studies, the use of photographs and 35mm color slides were used as sur-

rogates for actually viewing the areas being evaluated by the respon-

dents. Studies on the use of photographs and color slides were made to

test their validity (Shuttleworth, 1980). Further studies compared

evaluations of response to photographs of a site with response to

actual visits to the site by respondents (Taylor et al., 1987; Daniel

and Boster, 1976; Shafer and Richards, 1974; Craik, 1972; Rabinowitz

and Coughlin, 1970).

In his study, Patrick Miller (1984) used 35mm color slides to

compare the BLM scenic quality rating procedure with landscape prefer-

ence of the general public (mostly university students) and found the
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BLM ratings to be a good predictor of visual preference. Anderson

(1983) found that the use of photographs for evaluation of visual

preference was also valid for urban landscape scenes.

Research Paradigms

Research techniques in landscape assessment can generally be

categorized to four paradigms, sometimes involving a combination of the

paradigms: expert, psychophysical, cognitive, and experiential.

The expert paradigm enlists the help of skilled observers

trained in aesthetics, art and design, who are used to assess the

scene, view, or composition.

The psychophysical paradigm is grounded in the stimulus-

behavior approach. Respondents, lay people, view the scene or its

surrogate such as a 35mm slide and assess it for its appeal on a first

Impression basis, usually ranking it for its degree of pleasantness.

The cognitive paradigm also involves respondents who represent

the general population and who are asked to evaluate the landscape

after some thought to see if it has special meaning or contextual

effect.

The experiential paradigm attempts to assess how the respon-

dents interact with the landscape and what feelings are evoked.

Of the four paradigms, the expert approach has contributed

forty percent of the recent research publications with the psycho-

physical method responsible for 30% (Taylor et al., 1987). Both are

favored by planners and designers who solicit public input and can

manipulate their work accordingly.



CHAPTER 3

METHODS USED

Of the four paradigms, a combination of the first two was used

in this study.

The first part of the study involves the expert paradigm to

evaluate the color slides for their design principle content ratings.

Once the slides have been rated by this panel of experts, the second

part invites the general public to assess the slides (psychophysical)

for degrees of pleasantness. If a positive and strong correlation

exists between the dominant design principle characteristics of a scene

and a favorable public reaction to that same scene, certain assumptions

may be made regarding Nelson's (1979) use of the design principles

being applicable to landscape compositions utilizing arid climate

plants. It is hoped that the paradigms' strengths will complement

each other resulting in a more complete and rigorous study.

This study was operationalized in three phases. The first

phase involved collecting a series of 35mm color slides of landscape

compositions in the Tucson area which incorporated arid climate plants.

These slides were evaluated solely for their design principle content

(line, form, texture, color) by a panel of experts.

In the second phase, the slides were sorted into their respec-

tive design principle categories, and an enlarged panel of experts

20
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evaluated them for the degrees to which they exhibited these principle

characteristics.

The third phase consisted of these rated slides being shown to

the general public to test for visual preference. It was anticipated

that some correlation would be found between visual preference scores

and the ratings assigned each slide.

The use of photographic slides as a surrogate for actually

viewing the scene in person is well documented (Hull and Buhyoff, 1984;

Shuttleworth, 1980; Taylor et al., 1987).

Prior to commencing this study, nine letters were sent to land-

scape architects (4) and landscape contractors (5) in the Tucson area

apprising them of the study and requesting information regarding the

locations of examples of their work with arid climate plants along with

permission to photograph same. Only one responded.

Alternatively, the author contacted the Southern Arizona Water

Resources Association, sponsors of the annual National Xeriscape Con-

ference landscape competition for similar information regarding win-

ners of the 1987 awards. It was much more cooperative and based on the

information gained from it, together with the author's personal knowl-

edge and concern for arid climate landscapes borne of living in this

area for over 30 years, photographs (35mm color slides) were taken over

a period of 3 months in the spring of 1987.

All of the photographs were taken with a 35mm camera during

the hours of 11:00 A.M. and 1:00 P.M. on cloudless days to preclude

any intervention due to change in light or shadow. The camera angle
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and position were such as those judged by the author to most closely

approximate the scene as it would be viewed by passers-by, e.g., from

a sidewalk, roadway, or similar vantage point. By taking photographs

during this season, it was possible to capture different stages of

growth and bloom of the vegetation.

A 35mm (normal) lens was used with a lA Skylight filter. The

film was Fujichrome ASA 50, recommended for its color fidelity.

A total of 114 scenes were photographed, and for each a record

was kept to indicate the date, location of the scene, direction from

which taken, and what characteristics the scene exhibited, if any, as

perceived by the author. This was an attempt to provide as close to

equal the number of slides per category as possible. Each scene was

shot twice, without moving or adjusting the camera, to provide as

accurate a duplicate as possible for each slide. The duplicate set was

held in reserve in case needed.

Phase I 

The slides were numbered, in the order taken, and were shown in

that order to three members of the faculty of Landscape Architecture of

the University of Arizona. Prior to showing the slides, this panel of

experts was verbally advised of Nelson's (1979) definitions of line,

form, texture, and color and asked to evaluate each slide for its

DOMINANT characteristic and, if none, to indicate none with a dash

(-) in the response column. There was no time limit imposed, and suc-

ceeding slides were shown only after scoring the slide being viewed.
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No discussion occurred. The results of this initial viewing were then

collated (Appendix A).

Phase II 

The slides were then sorted according to their dominant design

characteristic; i.e., line, form, texture, color, none of the above.

For example, if a slide was perceived by two or more of the panel of

experts as exhibiting the same dominant characteristic, texture for

example, it was sorted into that category.

A small, yet anticipated problem immediately arose in that the

category for "Line" contained fewer slides relative to the other cate-

gories. Nelson (1979) and others (Anderson, 1961; Walker, 1985; Eckbo,

1950) have stated the fine area of controversy in distinguishing line

from form. This difference can be attributed to personal interpreta-

tion. Consequently, when the number of slides was reduced from 114 to

48, with 12 in each category, the deficiency of three for the "Line"

category was filled by using slides which exhibited some "Line"

characteristic although not a majority.

The slides were then individually renumbered consecutively

within their respective categories: Line, 1-12; Form, 13-24; Texture,

25-36; Color, 37-48. They were again shown to the initial panel of

three experts and also to six professionals in Landscape Architecture.

All were asked to rate each slide on a scale of one to five (five being

high) for its respective design principle content. Prior to viewing,

these experts were advised of Nelson's (1979) definitions of line,

form, texture, and color, and a preview set of eight slides chosen
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to provide a basis for evaluating the full range and not to be graded

were shown. No discussion occurred. The results of the ratings of

individual slides within their respective categories is shown in

Appendix B.

Phase III 

These same slides, in the same order were then shown to the

general public. However, in an attempt to gather as much data as pos-

sible the initial 48 slides were followed by an additional 52 slides

from the original collection of 114. The additional 52 slides con-

tained 18 duplicates of the first 48, 14 slides that had been catego-

rized by the initial panel of experts for their design characteristics

but not rated, and 20 slides which the initial panel of experts unani-

mously agreed show no dominant design characteristic. It was antici-

pated that these additional data could be of use in further study.

These 100 slides were shown to 14 different groups in 14

viewing sessions at five different locations. Although the locations

differed, image size, lighting, and screen-to-viewer distance were held

constant as possible.

Instructions to the viewers were kept to a minimum and they

were not told the total number of slides to be viewed in order to

eliminate any "end effect" that might influence their scores. The

testing was for visual preference. The viewers, in each case, were

instructed in the proper use of optical scanning score sheets. They

were told they would be viewing slides of local landscapes and asked to

please indicate how pleasant they found these landscapes on a scale of
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one to ten (ten being high) as a "gut reaction." It was requested that

there be no talking during the viewing session, that any questions

regarding plant names, scene locations, etc. would be answered after-

ward and that the first eight slides were preview slides and were not

to be graded. The preview slides were then shown at no particular time

interval and were followed by a "blank." Viewers were then told that

scoring on the following slides would start. The test slides were

shown at 8-second intervals and a "blank" was inserted after every

tenth slide to aid in maintaining continuity on the scoring sheet. The

"blank" was exposed for only 1 second.

The total number of viewers from the general public equaled

203, however, four optical scan score sheets were unusable due to

insufficient information: incorrect scoring, omission of data, etc.

Viewers' ages ranged from 18 to 83 years, and a running account

of participants was kept after each session in an attempt to obtain a

well-rounded sample with respect to viewers' sex, age, and length of

residency in a desert environment. It was hoped that an additional

analysis could be made to determine any correlation between visual

preference and these three variables. All of the viewers were volun-

teers, 116 were students at The University of Arizona, 87 were solic-

ited at local public libraries. There were 78 males and 125 females

participating. Years of residency in a desert environment varied from

none to a lifetime.



CHAPTER 4

RESULTS

Experts' Scores versus Visual 
Preference Ratings

The panel of nine experts' scores for dominant design princi-

ples was initially based on a scale of one to five, five being high.

It was felt by the author that this method of scoring would facilitate

and simplify separating the scenes according to their dominant charac-

teristic with respect to one of the four categories while at the same

time ranking them within the category. The experts' scores were then

transformed to a scale of one to ten, with ten high, by subtracting

one (1) from the initial score, multiplying the result by 2.25 and then

adding one (1). This allowed for a more easily understood comparison

of the experts' scores to the preference ratings which were also given

on a scale of one to ten while not influencing statistical comparison.

Frequency Distribution 

A total of 199 responses, excluding the experts, were used to

rate the 35mm color slides for visual preference. Their ages ranged

from 18 years to 83 years old. There were 74 male and 125 female par-

ticipants, mostly college students (N = 114) with 27% (N = 54) of the

sample consisting of 19-year-old females. Of the viewers, 18% (N = 35)

were solicited from a plant sciences class at The University of

Arizona.

26
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Some of the members of the plant sciences class were students

in a design-related field (Landscape Architecture), and it was antici-

pated that their preference scores could differ from the others. Pre-

vious studies (Whitfield and Wiltshire, 1982; Miller, 1974) have found

preference of designers to be different. Scores from these 35 plant

sciences students were maintained separately so as to allow a compari-

son with the remainder of the visual preference ratings (Figure 1).
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Figure 1. Scenic Beauty Estimates: Public/Landscape
Architecture Students
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Analysis of Variance

Through the use of the Statistical Package for Social Studies

(SPSS) computer program, an ANOVA of the respondent's scores was pre-

pared (Table 1). Although the plant sciences students tended to rate

slides differently (mostly higher) for visual preference, when compared

with the rest of the viewers, the differences were negligible with a

level of significance for F of .039. Including them in the total

sample produced a level of significance for F of .00.

Additionally, because of the large percentage of 19-year-old

females, an ANOVA with age as a covariate was completed and showed no

systematic relationship between age and visual preference.

Table 1. Analysis of Variance

Source of Variation
Sum of
Squares DF

Mean
Squares F

Signif
of F

Main Effects 152.371 4 38.093 26.188 0.0

Viewer 69.178 1 69.178 47.558 .000

Principles 83.193 3 27.731 19.064 0.0

2-way Interactions 12.507 3 4.169 2.866 .039

Viewer Principles 12.507 3 4.169 2.866 .039

Explained 164.878 7 23.554 16.193 0.0

Residual 197.826 136 1.455

Total 362.703 143 2.536
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The variable "years of residency in a desert environment" did

not explain a significant part of the variance (F = .79). The overall

means for visual preference of viewers with less than 10 years in a

desert environment (N = 92) was 4.74 while the overall visual prefer-

ence for viewers with 10 or more years of residence in a desert

environment (N = 107) was 4.85.

A similar comparison between male (N = 74) and female (N = 125)

respondents showed little variation in mean preference ratings (Figure

2).
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Figure 2. Scenic Beauty Estimates: Males/Females
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Mean Scores: Experts versus 
Visual Preference 

The mean of the overall scores for dominant principles awarded

by the experts to the total of 48 slides was 6.03, and the preference

mean for the 48 slides was 4.56. Experts' mean scores ranged from 2.80

to 8.20; visual preference mean scores for the same 48 slides ranged

from .93 to 7.15. Broken down into the four design principle catego-

ries the variation in scores is as follows:

LINE	 Experts	 2.80 to 7.52 (mean 5.05)
Preference	 .93 to 6.58 (mean 4.15)

FORM	 Experts	 5.05 to 6.63 (mean 5.67)
Preference	 2.78 to 6.84 (mean 3.54)

TEXTURE	 Experts	 4.83 to 7.75 (mean 6.68)
Preference	 2.41 to 6.84 (mean 4.70)

COLOR	 Experts	 4.83 to 8.20 (mean 6.70)
Preference	 3.77 to 7.15 (mean 5.90)

A scatter plot (Figure 3), using the Experts' mean score as the inde-

pendent variable and the visual preference mean ratings as the depen-

dent variable, for each slide and separated into the four categories,

line, form, texture, and color produced mixed results: While LINE and

FORM revealed some linearity, TEXTURE and COLOR evidenced a much higher

correlation between plotted points. A correlation between the scores

awarded by the panel of experts to each slide for its dominant design

principle and the mean visual preference rating for each slide was

sought using the SPSS program. Correlation coefficients for the four

categories were: LINE, r = .078; FORM, r = .160; TEXTURE, r = .688;

and COLOR, r = .807.
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Overall Results

Of the 48 slides viewed for visual preference, the top ten rated

slides consisted of seven from the COLOR category, two from the LINE

category, and one from TEXTURE. In fact, of the ten, the four slides

which received the highest visual preference rating mean scores were

COLOR slides. Fifth in preference overall was TEXTURE, sixth was again

COLOR, seventh was LINE, eighth and ninth COLOR, and tenth was LINE.

Only five of the top ten slides rated for visual preference

appeared in the top ten scores awarded by the experts. Four of the five

were in the COLOR category; one was TEXTURE.
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In the second ten highest scoring slides rated for visual

preference TEXTURE dominated with five slides in that category and

three in COLOR. The remaining two were in the LINE category.

The ten least preferred scenes consisted mainly of those in the

LINE (3) and FORM (5) categories with two in the TEXTURE category.

Least preferred of all the slides was a line of young mesquite

trees (Prosopis S.A. hybrid) which paralleled a roadway. The most

preferred scene (mean 7.15) consisted of blue Trailing Lantana (L.

montevidensis) and white African Daisies (Osteospermum fruticosum) in

the ground plane providing a carpet of color. Saguaros and Feathery

Cassia (C. artemisoides) were also in the scene with the Catalina

Mountains in the background. The second most preferred slide was the

same scene taken from closer range which eliminated the mountain back-

drop. The third most preferred scene overall was again the same scene

as the first two, taken from a different viewpoint.

Results by Category

If a design principle (e.g., line) has a lot to do with visual

preference, we would expect a positive correlation between the strength

of the principle (experts' mean) and the preference rating, as well as

higher mean preference scores. Conversely, if the principle contrib-

utes little or nothing, we would expect a zero (0) correlation between

the two scores. And, if the principle detracted from visual quality,

we would get a negative correlation. "LINE" appears to have no effect

on preference in these slides. FORM is only slightly better, but maybe

not.
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The results in each category by ascendency within the category

according to visual preference mean and compared to the experts' mean

score is presented in Table 2.

Slide number 3, which received the lowest preference mean in

the category (and also overall), was a line of young, leafless Mesquite

trees, recently planted. Slide number 11, a similar scene of Blue Palo

Verde trees (Cercidium floridum) closer to a mature state but also

planted in line, received a much higher preference rating although

similar in experts' scores. Slide number 1, the highest preference

rating in the category, is a stand of nine mature Saguaros (Carnegia

Table 2. LINE: Preference Mean/Experts' Mean

LINE

Preference	 Expert
Slide
	

Mean	 Mean

3 .93 5.50
6 2.82 3.03
2 3.35 7.52
5 3.55 4.15

11 3.70 5.95
12 3.96 7.30
7 4.26 4.15
8 4.43 4.83
4 4.83 2.80

10 5.62 4.38
9 5.76 5.50
1 6.58 5.50

= 4.15 5.05
r =	 .07 SD = 1.43 1.41
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gigantia) in a natural environment with a mountain backdrop. Slide

number 12, which placed midway in the range (sixth), was a stand of

mature Date Palms (Phoenix carnariensis) planted symmetrically in a

form of "quincunx."

It is interesting to note that slide number 9, a rather simple

and not very ornate stand of three mature Mesquite trees (Prosopis

South American hybrid) which displayed multi-trunk angular branching,

rated second place in preference. Apparently this afforded greater

interest to the viewers than the rigidly vertical lines exhibited by

the date palms, though the latter were rated quite high for their LINE

content by the experts (7.30) (see Table 3).

Slide number 18, which received the lowest preference mean,

consisted of three Texas Ranger (Leucophylum frutescens), shrubs of

similar size sheared into globular shapes and slide number 23 which

ranked only slightly higher than the preceding contained 11 shrubs of

similar size also sheared in a spherical manner. It is interesting to

note that a similar scene, slide number 11, that of nine Feathery

Cassia Shrubs (C. artemesoides) sheared in a globular manner, rated

second in the category for preference mean. In the latter, however,

are three mature mesquite trees, their angular multi-trunks quite in

evidence. The fact that the Cassia, although recently sheared showed

evidence of bloom, may have influenced the viewers with its smattering

of color. The top rated slide showed two large (5 to 6 feet) Jojoba

shrubs (Simmondsia chinensis), recently pruned in an elliptical fash-

ion, complemented by three-by-three Hesperaloe shrubs (H. parviflora).

Also evident in the scene are six young Saguaros 8- to 12 feet
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Table 3. FORM: Preference Mean/Experts' Means

FORM

Slide
Preference

Mean
Expert's
Mean

18 2.78 5.73
23 2.79 6.40
15 2.93 5.27
19 3.01 5.27
16 3.31 5.73
13 3.61 5.05
17 3.86 5.50
20 3.88 5.05
24 3.93 5.95
14 3.97 5.27
21 4.04 6.18
22 4.36 6.63

X = 3 • 54 5.67
r =	 .160 SD = 0.53 0.51

high and a bare-branched mesquite in the foreground. It is felt that

the Mesquite and Saguaros added a certain amount of LINE to the FORM

dominated composition, although this particular slide rated highest in

its category both for Experts' mean score as well as visual preference.

Also interesting to note is that a stand of Saguaros similar to that

which placed highest in the LINE category, but this time without the

mountain backdrop, placed eighth in the FORM category.

Comparison of the Experts' mean scores with the mean scores

for visual preference in the TEXTURE category shows a much stronger
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correlation than exhibited in the previous categories of LINE and FORM

and also shows a higher mean visual preference for this category (Table

4).

Slide 31, which scored highest in the TEXTURE category for both

visual preference and Experts' mean scores, exhibited a variety of tex-

tures: In the ground plane is a strip, approximately 6-feet wide, of

river-run cobbles. A small portion of well-trimmed Bermuda Grass (Cyno-

don dactylon) is in evidence to the left of the cobbles and the area to

the right is made up of two small areas of Verbena (V. peruviana) in

Table 4. TEXTURE: Preference Mean/Experts' Mean

TEXTURE

Slide
Preference

Mean
Experts'

Mean

23 2.41 4.83
25 2.55 5.95
29 3.81 6.63
26 4.25 6.40
35 4.57 7.75
27 4.59 6.85
34 4.96 5.05
33 4.99 7.08
30 5.19 7.30
32 5.60 7.30
36 6.60 7.30
31 6.84 7.75

g = 4.70 6.60
r = .688 SD = 1.30 0.93
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multi-branched Mesquite (Prosopis S.A. hybrid) with fresh leafy growth

and one Ocotillo (Fouquiera splendens) complete the scene. The effect

of the color, although small and insufficient to include in that

category by the panel of experts, may have influenced the viewers

sufficiently to account for the high visual preference rating.

Slide number 35 exhibited a rather bold contrast of textures

with a low Juniper (Juniperus spp.) in the foreground, a mass of Yucca

(Y. gloriosa) immediately behind and above that, with the background

filled by the leafy expanse of Eucalyptus (E. polyanthemos). In spite

of its boldness, this scene was rated eighth for visual preference in

its category. A more subtle combination of textures using the same

Yucca species in combination with Texas Ranger (Leucophyllum

frutescens) and one Ocotillo (Fouquiera splendens) placed fifth in the

TEXTURE category. The second highest rated slide, number 36, contained

a variety of texture attributed to the Blue Palo Verde (Cercidium

floridum), Yucca (Y. elata) and Barrel Cactus (Echinocerus spp.), but

its high preference rating may possibly have been influenced by the

fact that the Palo Verde was in full spring bloom.

Of the four categories, the COLOR category received the highest

visual preference mean (5.90) and the highest Experts' mean score

(6.70) (Table 5). The three highest overall scores for visual prefer-

ence were all in the COLOR category and all were of the same scene

taken from different viewpoints.

Of interest is the fact that these three slides (numbers 41,

39, and 40) displayed the least amount of color of all the slides in

the category, and color constituted only a small portion of the ground
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Table 5. COLOR: Preference Mean/Experts' Mean

COLOR

Preference	 Experts'
Slide
	

Mean	 Mean

47 3.77 4.83
45 4.25 5.05
38 4.81 5.95
46 5.02 6.40
48 5.57 7.75
44 6.20 6.18
37 6.28 6.63
43 6.79 7.52
42 6.89 6.18
40 6.99 7.75
39 7.05 8.20
41 7.15 7.98

X = 5.90 6.70
r = .807 SD = 1.13 1.09

plane. Slide number 38, a vast expanse of blooming wild flowers,

predominately yellow, rated only tenth; Blue Palo Verdes (Cercidium

floridum) in bloom ranked seventh and ninth, however, when shown next

to a parking area with automobiles visible in the scene the ranking was

last (slide number 47).



CHAPTER 5

DISCUSSION

The purpose of this study was to determine if a correlation

existed between landscape design compositions which exhibited varying

degrees of design principle characteristics and the degree of visual

preference for those scenes.

The initial viewing by the panel of three experts to serrarate

the slides as to their dominant design characteristics demonstrated a

variance of opinion with complete agreement among the experts awarded

to only 31 (27%) of the 114 slides, the greatest agreement being in the

COLOR category (12). A majority of agreement (two of the three)

existed among 62 (54%) slides, mostly in the TEXTURE category (14).

There was no agreement on the remaining 21 (18%) slides.

It should be noted that "complete agreement" and "majority of

agreement" also applies to the category "none of the above" in which it

was felt that the slides in that category exhibited no particular domi-

nant design principle characteristic. Twenty-nine slides were contained

in the "none of the above" category and were withheld from the 48 slides

then tested for the intensity of design principles they displayed.

The expanded panel of experts used to determine the degrees of

design principle characteristics showed a similar variation of opinion.

Discussing this anomaly with Dr. Terry Daniel revealed that these

results were not uncommon. It was explained that a similar testing

39
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with another panel of experts would result in similar variance and

similar mean scores. The means of the Experts' scores were tabulated

and used for comparison with the visual preference means.

Comparison between Experts' Mean Scores 
and Visual Preference Mean Scores 

Overall, visual preference mean scores mostly paralleled the

Experts' mean scores, the most striking divergence being in the LINE

category, the least in the COLOR category (Figure 4). Divergence, in

Figure 4. Scenic Beauty Estimates: Line
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this instance, is meant to indicate a wide margin between experts' mean

scores and visual preference mean scores.

For example, slide number 2 was rated for its LINE content by

the Experts at 7.52, but it was rated only 3.35 for visual preference.

This scene is of a stand of nine mature, 30-feet high Date Palms

planted in an area approximately 80-feet square and demonstrate a high

degree of LINE in their rigidly vertical appearance. Nelson (1979)

maintained that strong vertical lines are "severe and emphatic" and

when used to excess they result in "nervousness and tension." Perhaps

this could account for the low visual preference rating.

Perhaps the same could be said of slide number 12, again a

stand of Date Palms of similar age and height which received an Experts'

score (7.30) similar to slide number 2 and a similar low preference

rating (3.96).

Slide number 3, that of a Line of young, bareleaf Mesquite

trees planted in line received the lowest visual preference rating (.93;

Experts', 5.5) not only in its category but overall. Perhaps at a later

date, when they are more mature with fuller crown they will be more

favorably received.

Slides numbered 5, 6, 7, 8 and 9 reveal a strong correlation

between principles and preference. The scenes all differ in their

degree of LINE content and makeup. For example, slide number 5 con-

sistà merely of a line of African Sumac (Rhus lancea); slide number 6

is simply two young, leafless Mesquite; slide number 7 is a lone, aged

Mesquite in winter dress, leafless with angular branching. Slides

numbered 8 and 9 are also Mesquite trees with bold angular trunks and
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branches. While visual preference scores for this group of scenes was

not exceedingly high, they were more commensurate with the Experts'

scores than in any other category. Since LINE can be vertical, hori-

zontal, angular, or curved it is difficult to make specific conclu-

sions based strictly on this group of 12 slides and further study

within the category would prove more enlightening.

FORM in the landscape is more easily identifiable than LINE

and, according to Nelson, is usually the first of the design qualities

to be seen (Figure 5). The FORM category displays consistent

SLIDES
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GENERAL PIE=

Figure 5. Scenic Beauty Estimates: Form
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separation between Experts' scores and visual preference scores, the

greatest separation evident in slide number 23 with an Experts' score

of 6.40 and a visual preference score of only 2.79. This slide is of

several shrubs, sheared in globular fashion with the wall of a building

which blocks the background. A similar scene, without a building in

the background, slide number 17, displaying similar forms of shrubs,

while receiving a lower Experts' score (5.50) received a higher visual

preference rating (3.86). It is tempting to conclude that the building

as an interstitial invader may have influenced the visual preference

score. Yet, the slide that ranked highest in this category, slide

number 22, both by the Experts (6.63) and for visual preference (4.63)

also exhibited signs of cultural intrusion in the form of overhead

light standards, telephone poles, and automobiles.

It is possible the redeeming quality of this slide which con-

tained the Jojoba shrubs, several Hespersaloe and young Saguaros was

the mountain backdrop. Or it may be, as Nelson (1979) maintained, "if

the form is unique or a strong contrast, the texture and color choices

will most likely be subdued." The Jojoba, in the foreground, approxi-

mately 5- to 6-feet high, were sheared in a dramatic elliptical shape.

Perhaps the uniqueness and contrast of the shaped Jojoba lessened the

effects of the man-made intruders resulting in the high visual pref-

erence score.

Slide number 18, the lowest visually preferred in the FORM

category (2.78) also consisted of spherically sheared Jojoba and was

rated by the experts at 5.73 for its FORM content. The mountain



44

backdrop, however, is replaced by that of a building exterior and may

account for the low visual preference rating.

Yet, slide number 20 also featured a building in the background

and similarly shaped shrubs, four Texas Ranger in the foreground, with

two semi-mature Mesquite trees evident. This slide showed the closest

correlation in the FORM category; visual preference score of 3.88 and

Experts' score of 5.05.

The TEXTURE category showed a stronger correlation than either

LINE or FORM (Figure 6). On the graph showing the relationship between

SLICES
o EXPERTS
	 + GENERAL PUBLIC

Figure 6. Scenic Beauty Estimates: Texture
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Experts' scores and visual preference ratings there is also a uniform

separation with two notable exceptions: slide number 31 and slide

number 34, both of which displayed a variety of textures.

Slide number 31 which scored highest in the category for visual

preference (6.84) and tied with slide number 35 for the highest

Experts' score (7.75) consisted of a small area of Bermuda Grass,

neatly trimmed, adjacent to a narrow strip of river-run cobbles beyond

which were planted three Mesquite trees, one Ocotillo, four Desert

Spoon and a ground plane of Verbena in bloom providing a carpet of

color adjacent to the cobbles. While this slide rated high in the

TEXTURE category, its also high visual preference rating may have been

influenced by the color in the scene even though it is minimal.

Slide number 34, on the other hand displayed no color other

than shades of green and a lesser variety of texture. The simple scene

was limited to two Desert Spoon, one Texas Ranger and two Mesquite

trees. Its visual preference score (4.96) was very close to the

Experts score (5.05).

Slides number 25 and 28 were notable for their lack of showing

for visual preference (2.55 and 2.41 respectively). Slide 5 was a

stand of five California Fan Palms (Washingtonia filifera) varying

from six to ten feet high, the texture of their leaves and unshaved

trunk much in evidence. The ground plane was bare soil and there was

an exterior wall of a building in the background. The only texture

offered was from the leaves and trunks of the Palms.

Slide number 28 consisted of four Hop Bushes (Dodonea viscosa)

sheared into a columnar shape and three recently planted young Desert
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Spoon. In the background, immediately behind the Hop Bushes was a

building wall, replete with window air conditioning unit. Variety of

texture was at a minimum as exemplified by the low Experts' score

(4.83) and the intervening background may have influenced the visual

preference score, lowest in the category (2.41).

Slide number 35, in the author's opinion , displayed the bold-

est use of texture. It also tied for the highest Experts' score in

the category (7.75). The background was filled with the medium tex-

ture of a Eucalyptus tree (E. polyanthemos), the foreground consisted

of the fine texture of a Juniper shrub (Juniperus spp.) and in between

was the coarse texture of a Yucca (Y. gloriosa). The combination is

visually interesting but apparently considered unpleasant with respect

to visual preferences as apparent from its low rating (4.57). Perhaps

the lack of acceptance could be remedied by a juxtaposition of the tex-

tures used going from fine to medium to coarse instead. Eckbo (1969)

maintained that texture "is the greatest and most neglected area for

refinement and coherence of design." The high correlation between

Experts' scores and visual preference ratings for this category would

tend to imply a greater potential for the use of texture in landscape

compositions.

It was anticipated that COLOR as a dominant design charac-

teristic would receive a high visual preference rating (Figure 7).

Results have shown that to be true. Among the categories, COLOR

received the highest visual preference mean overall (5.90 mean rating

for the 12 slides in the category). COLOR also received the highest

correlation coefficient (r = .80) of all the categories. Overall,



47

O EXPERTS

Figure 7. Scenic Beauty Estimates: Color

COLOR was the dominant design principle characteristic in seven of the

ten highest slides rated for visual preference.

Color (other than green) in the overhead plane (trees) appeared

in four of the twelve slides in its category; in three slides as Blue

Palo Verdes in full Spring bloom and in one slide as a group of

Flowering Plum (Prunus cerasifera ( Atropurpurea'). Although not in

bloom, this tree is noted for its year around purple foliage.

Color in the ground plane appeared in eight of the twelve

slides; mainly Verbena, Lantana, and African Daisies. Flowering shrubs
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were visible in five of the slides, mainly Cassia but also two slides

with Euryops Daisy (E. pectinatus).

Variety of color enjoyed a higher visual preference than a

monochrome composition. Slide number 38 displayed several hundred

square feet of wild flowers in bloom, predominately yellow. It was

rated tenth for visual preference (4.81) while slide number 48 received

a higher visual preference rating (5.57) and contained a variety of

shades of blue and grey with only a small portion of the total color as

yellow. While several shrubs and trees are visible in the latter, the

background in the former contains a visible structure which may have

influenced the visual preference rating.

One slide in the COLOR category, slide number 42, was unique in

that its visual preference score (6.89) exceeded its Experts' rating

(6.18). This slide displayed not only a variety of color but also tex-

ture and form. This would account for the relatively low rating of

the Experts and could also argue persuasively for the use of a

combination of design principles. The scene also contained a visible

structure and 6-foot high adobe wall in the background that did not

seem to detract from its appeal.

Slides 39, 40 and 41 scored highest in the COLOR category for

visual preference, 7.05, 6.99, and 7.15, respectively. All three

slides were of the same location, taken from different camera angles.

All depicted a portion of stucco wall in the scene and a small portion

of roadway. Slide number 41, rated highest for visual preference,

displayed a mountain backdrop while the others did not.
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Of special interest is the small amount of color evident in

these three slides relative to the others in the same category. What

color there is exists mainly in the ground plane in the form of Verbena

and African Daisies.

Nelson (1979) cautioned that it is a common mistake is to

assign an exaggerated importance to color in design. The three slides

previously mentioned might bear him out. Although it is apparent from

their high scores from the Experts and the highest of the visual

preference ratings achieved, the fact remains that color contributed

only a small percentage of area to the overall scene.

Slides with No Dominant 
Design Characteristic

It was noted previously that of the original 114 slides shown

to the initial panel of three Experts, 29 were judged to possess no

dominant design principle characteristic. That is, no majority of

opinion among the three Experts as to the slides' dominant characteris-

tics was attained. It was nonproductive then to attempt to assign any

further rating to them. Some were included, however, in the additional

52 slides shown in conjunction with the 48 slides used for visual pref-

erence testing. Twenty slides, which in the initial Experts' opinions,

were ambiguous in their design principle characteristics were shown and

rated for visual preference as slides numbered 81 through 100.

The majority of these 20 slides fell within the 3.5 and 4.5

visual preference rating, but there are three slides notable for their

relatively higher visual preference rating (Figure 8). All three

contain a mixture of, although no dominant, design principles.
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Figure 8. Scenic Beauty Estimates: "No Agreement"

Slide number 84 received a visual preference rating of 6.39.

The scene was of Mesquite trees with fresh Spring growth and multi-

trunked angular branching (Line), several Brittlebush (Encelia fari-

nosa) in bloom as well as a small portion of Verbena in bloom in the

background (Color). Also in the background was an expanse of well-

trimmed Bermuda grass. Completing the scene was the Desert Spoon and

Creosote Bush (Larrea tridentata) contributing to texture.

Slide number 93, which received a visual preference rating of

6.41, was a similar mix of design principles; three young Saguaros
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approximately 6- to 8-feet high supplied the line and/or form. Brit-

tlebush, with some bloom but noticed mainly for its form was in the

middle plane and the ground plane was river-run cobbles and various

shades of Verbena in bloom. Mesquite trees formed the background, a

6-foot high adobe wall and a sign denoting the entrance to a townhouse

complex completed the scene.

Slide number 94, rated 5.69 for visual preference, consisted of

only three species of plants. Over a dozen Texas Ranger dominated the

scene in the middle plane with two Hesperaloe in the foreground. The

balance of the scene was made up of Blue Palo Verdes with angular

trunks in full Spring bloom. Line, form, texture, and color are all

apparent.
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CHAPTER 6

CONCLUDING REMARKS

This study was done at a basic level in an attempt to determine

a correlation between the strength of four design principles, line,

form, texture and color, using arid climate plants and the visual pref-

erence of the general public for these compositions. The results indi-

cate that there is a positive correlation between preference and the

strength. It also hints at the possibility that the degrees to which

the principles are in evidence may have some effect.

It is felt that the results of this study support the idea that

the four design principles as espoused by Nelson (1979) and others do,

in fact, influence preference in plantings that do well in an arid

climate environment. Adherence to the design principles and their

interactions in varying degrees provides a basis for further study.

While Nelson advocated adherence to the design principles,

LINE, FORM, TEXTURE, and COLOR, his recommendations for applying them

are not restricted to their use by and of themselves. That is, they

are to be used in conjunction with the "elements of design" which he

listed as repetition, variety, balance, emphasis, sequence, and scale.

Further analysis of the 48 slides used in this study, according to

these additional subcategories, would result in a more detailed account

of visual preference.
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For example, while slides numbered 2 and 12, stands of Date

Palms, scored high by the experts for their LINE content, the fact that

they also exhibited a strong repetition of LINE might account for their

low visual preference rating. And slide number 9, three mesquite trees

which exhibited a variety of lines with their multi-trunk angular

branching, while rated in the mid-range by the experts for its LINE

content, placed second highest in visual preference. And COLOR by

itself does not guarantee a high visual preference rating. A variety

of color, even in small amounts is more preferred.

Such detailed analysis is beyond the intended scope of this

study but does provide a basis for further work in the visual

preference field.

This study has shown a positive correlation between use of the

design principles and visual preference with COLOR the most preferred

characteristic followed by TEXTURE, LINE, and FORM.

In undertaking this study I have striven for validity,

reliability, sensitivity and utility; the four criteria listed by

Daniel and Vining (1983) for evaluating measuring techniques.

Validity

Validity is the relationship between what is measured and what

is purported to be measured. Using 35mm color slides of only those

landscape compositions composed of arid climate plants limited the

field of interest to that particular area. Use of the expert paradigm

provided a basis in evaluating the slides for their design principle

characteristic. Visual preference was measured in terms of degrees of



54

pleasantness by the general public. It was felt that a more pleasant

view was a more aesthetic view.

Reliability

Reliability ensures the consistency of results. If there is a

weakness in this study, it would be in this factor and the frequency

distribution of the sample with regard to ages of the respondents. The

sample was drawn mainly from the university community on the one hand

resulting in a large number of young people and, on the other hand, at

public libraries during hours when they were frequented by older people

of retirement age. Persons in the 30- to 50-year-old age group only

made up 16% of the sample (N = 32) with a similar number of persons (N

= 31) 60 years or older. The size of the sample, almost 200 persons,

and the level of significance for sampling error however, provide some

basis for reliability (Babble, 1983).

Sensitivity

The ability of the technique to measure actual differences is

its sensitivity. The wide range of visual preference scores (.93 to

7.98) and experts' scores (2.80 to 8.20) on a scale of one to ten,

plus different overall means between the categories attest to the

sensitivity of the study.

Utility

Utility determines whether the test yields findings that can be

used for what was intended. It was intended in this study to show a

positive correlation between use of the design principles in landscape

compositions utilizing arid climate plants and public preference for
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those compositions. It is felt that aesthetic acceptance of the land-

scape is equally important as its functional and practical purpose.

With the use of the psychophysical paradigm and testing for visual

preference for pleasantness this study shows a positive relationship

between visual preference and use of the design principles, and just as

those design principles are manipulated in more temperate regions, so

may they be manipulated in an arid climate region. Utilizing plantings

better adapted to the area should result not only in greater water

conservation through the use of low water demand plants but also more

pleasing designs.

A number of conflicting factors may be found in results of this

study; effects of background and visual preferences; affinity (or lack

of) for the plant seen in the compositions; congruence or divergence

with existing theories such as Kaplans' and Appleton's, etc. Design

is an holistic experience and to single out the detail of a composition

such as the dominant design characteristic displayed and hold that

characteristic attributable for a design's acceptance or lack of

acceptance is to invite criticism.

Such was not the intent of this study but rather to show that

there is some correlation between use of the design principles and

visual preference and that this is possible to produce aesthetically

pleasing landscape design even though the plantings incorporated are

those of an arid climate.
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INITIAL COMPOSITE OF EXPERTS' SCORES
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Name	 Da t e

Please ind icate in the space next to the approriate slide
number whe ther you think its domi riant design quality is:

(L)	 line, (F)	 form, (T) texture, (C)	 color, (-) none of the
above

1 ..FLL 21.__c 41 ... EF 61.-F_,

62.T-L

81.=	 1( 1 •CLC_

82.-FL	 1('2.LLF2 .--C ? .F-F 42.TC-

3.TFT 23 .-TT 43 .-TT 63.T-- 83 .-LF	 1( 3.-FL

4.LLL 74.FFF 44.FFC 64.-L- 84.C-C	 1n4.--F

5.LLL -)5.fff 45.-1-1. t.-T- 85 .-L-	 11,5 .---

6 .TFF 26 .LFT- 46.77- 66 .(CC 86 .CFL	 116 -F-

7.TFF 97.TFT 47.CCC 67.T-- 87.CFC	l(7.-FF

8 .FTF 23 .FT F 48.-T- 68.0CC 88.TFT	 103.- F-

9 ,FFF 29.--- 49 .-TT 69 .CCC 89 .TTC	 1( 9

10.TFT 30 .-TT 50 .TT- 70 .CTC 90 .CT-	 Wt.__

11.-TF 31.-TF 51.--C 71.-- 9 91 .1T1'	 111.--

12.- 32 .-L- 52.CCC 72 .TTT 92 .FFF	 112 ..--

13:rrF 33 ;I'LL 53 .CCC 73.-TF • 93.ç 	 113 CCC

14.FC- 34.- FT 54 .-FF 74 .CCC 94 .T-T	 114 .c(.. _

15.- FL 35 .T-T 55 .- --- 75.CCC 95.0-L	 115.

16.1-i-- 36 .-CC 56 .TLL 76 .TTT 96.-F-	 116.

17.--C 37.-L- 57.- 774..;t:14 97 XT-	 117.

18.TCF 3R ,T FL 53 •(7" 73.-C- 98J.-,'--C	 113.

19 .-CC 39.-PC 59.1'-- 7 9 .17 T 99	 CC	 119.

20:4 FL 40.-C- ' 60 .T-C 80.LF- 100.-LC	 12L.
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PANEL OF EXPERTS
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LINE

EXPERTS

Slide 1 2 3 4 5 6 7 8 9 Avg Converted

1 2 3 3 4 3 2 3 5 2 3 5.5
2 4 1 4 5 5 3 5 3,55 3.9 7.53
3 5 4 2 4 4 3 2 2 1 3 5.5
4 1 5 1 2 2 1 1 2 1 1.8 2.8
5 1 2 2 4 4 4 2 1 2 2.4 4.15
6 2 5 1 1 2 2 1 2 1 1.9 3.03
7 3 5 1 3 3 1 2 2 2 2.4 4.15
8 4 4 2 3 3 2 2 3 1 2.7 4.83
9 4 5 1 3 4 1 3 3 3 3 5.5

10 1 5 2 2 4 3 2 2 2 2.5 4.38
11 3 2 3 4 4 4 3 4 2 3.2 5.95
12 4 2 4 4 5 4 4 3 4 3.8 7.3

Total 34 43 26 39 43 30 30 32.5 26

FORM

13 4 3 2 2 4 3 3 3 1 2.8 5.05
14 5 2 2 3 4 4 2 2 2 2.9 5.28
15 4 1 2 4 4 4 3 2 2 2.9 5.28
16 5 4 2 2 3 4 4 3 1 3.1 5.73
17 2 3 3 4 3 3 4 2 3 3 5.5
18 4 2 3 3 4 4 4 2 2 3.1 5.73
19 4 1 2 4 3 4 4 2 2 2.9 5.28
20 3 3 3 3 3 3 3 2 2 2.8 5.05
21 3 4 3 4 4 3 4 2 3 3.3 6.18
22 4 2 2 5 4 3 5 2 4 3.5 6.63
23 4 2 2 5 4 3 5 2 4 3.4 6.4
24 5 5 2 4 3 2 2 4 2 3.2 5.95

Total 45 35 29 42 43 39 42 29 29
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TEXTURE

EXPERTS

Slide 1 2 3 4 5 6 7 8 9 Avg Converted

25 4 2 2 4 4 3 5 2.5 2 3.2 5.95
26 3 3 4 2 3 3 5 3.54 3.4 6.4
27 2 2 3 4 4 4 5 3.5 5 3.6 6.85
28 2 4 2 3 3 2 5 2 2 2.7 4.83
29 4 3 4 5 5 4 2 3 2 3.5 7.25
30 4 3 4 5 5 4 2 3 2 3.8 7.3
31 2 1 5 5 5 5 4 4 5 4 7.75
32 4 3 4 4 3 4 3 4 5 3.8 7.3
33 5 2 4 4 3 4 4 4 3 3.7 7.08
34 2 1 3 4 3 3 3 3.5 3 2.8 5.05
35 5 1 4 5 5 4 4 4 4 4 7.75
36 5 2 4 4 4 4 3 3 5 3.8 7.3

Total 42 27 43 48 46 44 45 40.5 44

COLOR

37 4 2 4 3 5 4 5 3 2 3.5 6.63
38 5 2 2 4 5 3 3 3 2 3.2 5.95
39 5 1 4 5 5 4 5 4 5 4.2 8.2
40 4 1 4 4 5 4 5 4 5 4 7.75
41 4 1 4 4 5 4 5 5 5 4.1 7.98
42 3 1 3 3 4 3 5 4 4 3.3 6.18
43 5 1 4 3 5 5 5 3 4 3.9 7.53
44 3 2 3 4 5 4 4 2 3 3.3 6.18
45 2 2 3 2 4 3 4 3 2 2.8 5.05
46 2 1 4 4 5 5 4 3 3 3.4 8.65
47 2 3 2 3 4 3 3 2 2 2.7 4.83
48 5 2 3 5 5 4 5 5 2 4 7.75

Total 44 19 40 44 57 46 53 41 39
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