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ABSTRACT 

Over the years landscape architecture has sluggishly pursued the adaptation of 

computers as design tools. However, computerized conceptual design tools have 

fallen far behind Computer Aided Drafting and other design tools in availability 

and productivity. This has been attributed to the computer's failure to support 

the creative methods of landscape architects. Three surveys were conducted to 

examine this perceived problem. These surveys, focusing on computer usage, 

design methodology, and the adaptation of pen-based computers, will be a basis 

for future research in landscape architecture. These surveys found that pen-

based computers may eventually be useful tools in landscape architecture, but 

only if computer technology continues to advance and if extensive research is 

conducted to explore their viability and practicality. 
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PREFACE 

The goal of this thesis is to introduce landscape architects to pen-based 
computing. This thesis examines the landscape architect's need for tools to 
express their creative ideas. In addition, this thesis focuses on computers as 
high-potential tools to augment the development of creative ideas. While it does 
not attempt to address financial issues of computing, this thesis likewise does not 
it dwell lengthily on the influence of time as a factor of computer usage. 
Essentially it emphasizes the design methodology of landscape architects; to a 
minor extent it also examines their fears. It is hoped that this thesis will spark 
additional questions that will inspire more research in to the use of computing in 
landscape architecture. 

For organizational purposes, the thesis is broken into six basic parts. They 
are as follows: Introduction, Literature Review, Research Goals and Objectives, 
Research Methodology, Research Results, and Conclusions. The Introduction 
expresses the series of events and observations that have driven and inspired this 
research. The Literature Review cites references to those works that have 
influenced the ideas contained in this thesis and direction of inquiry. The 
Research Goals and Objectives outlines the research questions in a concise 
manner and directs the enquiries of this work. The Research Methodology 
details each of the surveys that were conducted in pursuit of the research 
questions. The Research Results describes the often fascinating results of the 
surveys. Finally, the last section concludes by addressing the research questions 
and offers ideas for future research. 

Many people have influenced this work and have earned the author's 
appreciation. First, credit should be given to the committee: Don Wilkin, Lauri 
Johnson, and Randy Gimblett for their help and cooperation. Second, the faculty 
of the University of California at Davis' Department of Landscape Architecture 
encouraged my application to graduate school. Thanks Kerry, Rob, and Steve. 
Next, recognition should be given to Michael Deeter, Mark Lindhult, and Mark 
von Wodtke, who helped define the patterns of computer usage in landscape 
architecture. A special thanks goes to Bob Briggs of the University of Arizona 
Department of Management Information Systems for helping to fund part of my 
research and allowing me to actually try pen-based computers. A special thank 
you goes to Martha Loide and Jan Bowers for their attention to detail. I would 
also like to thank my parents and extended family for supporting me through 
this period of frustration, doubt and occasional lunacy. Finally, I would like to 
especially thank Pam for being there with me despite her better judgment. 
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2. INTRODUCTION 

This thesis was motivated by the observation 5 years ago, that many landscape 

architects avoid using computers. These observations have been made at various 

landscape architectural firms in California and Arizona, and the University of 

California at Davis, and the University of Arizona. During this time landscape 

architects and professors of landscape architecture were exposed to a variety of 

demonstrations which highlighted the versatility of personal computers. Despite 

the availability of apparently useful new techniques, most of the professors 

restricted their use of computers to word processing. Many professionals, 

avoided computers altogether. These patterns have been corroborated by 

professionals in Davis, Los Angeles, San Diego, San Francisco, Sacramento, 

Tucson, and Phoenix, and by Professor Mike Deeter, formerly of the University 

of Arizona and Professor Mark Lindhult of the University of Massachusetts. It is 

quite apparent that landscape architecture was not paralleling architecture in its 

adoption of computers (Crone, 1987). 

Dialogues, held in conjunction with many conversations and observations of 

practitioners by the author, led to three basic classifications for landscape 

architects: Non-computer users, Semi-computer users, and Computer 

enthusiasts. (These are observed groupings and are open to criticism.) These 

three types are illustrated below in Illustration 2.1. (The illustration shows 

interest and usage of the computer increasing from left to right.) Members of 

these groups could be classified using his Von Wodtke's system of terms called, 

"transfer syndromes" (1993). 
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ILLUSTRATION 2.1 The Three Classifications Of Landscape Architect 

The main traits of the Non-computer users include avoidance of computers, 

prejudice against products created with the computer (especially plotted CAD 

drawings), and fear of computers (sometimes known as computerphobia). This 

large group cites a number of reasons for not owning or using a computer at 

home or work (see San Diego Study below). One of the common reasons cited 

for not using the computer was a lack of time to learn how to use it. One seldom 

stated, yet highly probable reason was computerphobia. Von Wodtke (1993) 

refers to these people as members of the "Computer Phobia or Anxiety" 

syndrome group. It is reasonable to think that some people are still afraid of 

computers. 

Semi-computer users employ the computer only for "traditional" business 

applications such as spreadsheets and word processors. Von Wodtke (1993) 

classifies some of these people as having "single application" syndrome, because 

they limit the scope of their computer usage to one application . This group of 
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users may also have what von Wodtke calls "typist" or "draftsman" syndrome 

because of the way they use a certain application. These landscape architects 

(and professors) often limit their use of the computer to writing letters and/or 

number crunching. For some reason, these landscape architects appear reluctant 

to explore other uses of the computer. 

Members of the Computer enthusiasts group enjoy exploring many computer 

uses. Some go out of their way to learn more about computers. These landscape 

architects are always looking for new uses for computers or they are looking for 

new uses for particular software applications. Paralleling the professionals is a 

breed of landscape architecture professor that thrives on researching better ways 

to use the computer for problem solving. Steve McNiel of the University of 

California, Davis; Mark Lindhult of the University of Massachusetts, Amhearst; 

and Randy Gimblett, of the University of Arizona, Tucson, are all prime 

examples of this type. 

2.1 Scope And Purpose 

This thesis examines computers in landscape architecture with regard to Non-

computer users and Semi-computer users, in an attempt to make the computer 

more accessible. Computerphobia is briefly examined as a motivating force in 

resisting computer usage. Media that facilitate computer usage are considered as 

a way of encouraging computer usage amongst non-computer users. 

White (1983) notes that architects (and, by implication, environmental designers 

as well) are being held responsible for an increasing number of factors in their 
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designs. He wrote, "New facts are being produced by the building research 

community each year which multiply [the architect's] professional, legal and 

moral obligations and responsibilities in projects." (White, 1983; pg. 2) White 

suggests that environmental designers require more powerful tools to produce 

high-quality products. One likely candidate is a computer. 

Both White (1983) and Lindhult (1987a) agree that design is a process that takes 

place under continual pressure. White emphasizes the significance of efficient 

use of time: 

Very few design offices can afford to plan projects in a leisurely, 
passive manner - that is, to wait until good design ideas happen 
along.' We must be able to make ideas happen, to design 
assertively and to control idea-getting processes rather than 
allowing these processes to control us. We should have tools 
which can help us to cause design solutions to occur in a 
relatively short time. (White, 1983; pg. 2) 

Five years ago, White's words could be construed to invite the use of the 

computer to help organize information and make it more accessible and 

automate repetitive tasks. These capabilities have been the cornerstones of 

computer virtuosity and, if properly applied, could benefit virtually any 

profession in some way. However, at the present time White's words hold a 

slightly different meaning. They suggest that the design process requires more 

than just automation; design requires specific tools that can accelerate the 

creative process. The value of White's words have changed because computers 

and their programs are branching into more specific and diverse applications. 

Just as the automobile diversified into sports cars, light trucks, heavy trucks, 

mini-vans, and many other types of vehicle, the personal computer is 
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diversifying into new forms (such as the work station, laptop, or handheld 

computers) to meet new needs. 

As Jeeps were developed to maneuver over difficult terrain, some portable 

computers were designed to be more durable for harsher work environments. 

T h e r e f o r e ,  c e r t a i n  a s s u m p t i o n s  a b o u t  c o m p u t e r s  a r e  m a d e  t o  l i m i t  t h e  s c o p e  o f '  

thesis. Firstly, computers are assumed to be productive tools that can benefit 

designers. Secondly, computer technology described in this thesis will continue 

to evolve and improve. Finally, it assumes that eventually the technology will 

make computers more user-friendly for landscape architects. 

One computer that has set standards for usability is Apple Computer's 

Macintosh. Since 1984, this computer has made waves with its graphical user 

interface (GUI) elements such as windows, icons, and pull-down menus."1" The 

literature on the Macintosh's user interface is surprisingly broad given that it 

mostly comes from one main source Apple Computer. Not only has Apple 

published two books on the subject of user interface design (Apple, 1987),(Laurel, 

1990) (an anthology containing ideas from competing organizations and 

universities about interface design), but one of its original interface designers has 

also written a book on the subject (Tognazzini, 1991). 

The secret to design success at Apple appears to be their philosophy. In the mid-

1980's, Apple Computer proclaimed to their budding development community 

(software programmers) that "user-centered" design was the goal. Every 

"*" Although Xerox pioneered the concept of windows for GUIs, Apple is credited for introducing 
the GUI to the public. 
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software developer who wrote software for the Macintosh was "strongly" 

encouraged to follow their guidelines (Apple, 1987), which described in detail 

how a Macintosh program should look and feel. The guidelines describe how 

windows should look, how pull-down menus should be organized, and even 

what color palettes are most compatible for long periods of viewing. Although 

these guidelines were considered authoritarian by some, their adoption by the 

majority of the Macintosh development community has made the Macintosh 

extremely usable. In fact, in 1990, Carnegie Mellon University required that 

every student own a Macintosh upon admission. 

Although continuity among applications is one of the Macintosh's greatest 

strengths, it is clear that simply adopting any graphical user-interfaces element 

(such as icons, windows and pull-down menus) can help make a program more 

accessible. Products like Microsoft's Windows, NeXT's graphical interface, and 

UNIX's X-Windows all offer graphical elements, many of which appeared to be 

derived from the Macintosh's user interface. These graphical work environments 

have helped companies like Microsoft sell a lot of products. 

GUI's appear to be only part of the equation for improved designer power, 

however. Lindhult (1987b) published a graph showing the integration of 

computers into the design process. It compared the type of activity (Problem 

Definition, Conceptual Design, Design Development, Design Documentation) 

with the amount of computer support (software/hardware packages) that was 

available. The graph showed a smooth curve working its way up, with a 
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pronounced dip for Conceptual Design. (The dip indicates that familiar tools are 

required for a productive creative process.) 

In October 1990, a questionnaire was distributed at the ASLA national 

convention in San Diego (see San Diego Study below). It was thought that the 

results would suggest trends within the profession. The questionnaire was 

distributed to students, professors and professionals who attended. One 

question asked, "If you do not have a computer in your office, please mark those 

reasons which apply..." Of the 60 respondents, 22% reported that computers 

were too expensive, 7% reported that they did not have time to learn about them, 

and 7% said that they did not know enough about them. Though only 3% of the 

respondents reported that fear of computers kept them from having a computer 

in their office, a psychology professor at California State estimated that about 

half of his students exhibited signs of computerphobia (Greenly, 1988). 

Nykodym, Miners, Simonetti, & Christen (ASLA Open Committee on 

Computers, 1989) reported that about 1/3 of all business people in America 

suffer some form of computerphobia. In, Hackers: heroes of the computer 

revolution. Levy (1984) dubbed the technicians who worked on the early 

computers, that filled rooms, the "priesthood." For many, the word "computer" 

still evokes images gray machines in huge rooms that can be touched by only this 

"priesthood." 

It seems that the real level of computerphobia in landscape architecture may be 

immeasurable, since few professionals can afford to admit their fear or 

ignorance of a tool that is generally considered to be beneficial in businesses that 
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traditionally hire landscape architects. One observation that seemed to support 

this hypothesis was the following. During the five years of observations that led 

to this thesis, many landscape architects were encouraged to try the Macintosh 

for graphics-related tasks. However, this encouragement failed to motivate them 

to adopt computers as regularly used tools. This failure was particularly 

confusing, because the same landscape architects frequently expressed 

appreciation for the results of work that had been created using the Macintosh's 

graphical work environment. 

Given these reservations, it is not that surprising that the Macintosh has made 

only moderate inroads into landscape architecture. The 1990 survey from the 

ASLA Open Committee for computers reported that 33 members (43%) used 

Macintoshes (Wilson, 1990). The previous year there were 27 (32%) Macintoshes 

reported in the same committee's newsletter (ASLA Open Committee on 

Computers, 1989). 

Although it has been pretty well established that GUI's make programs easier to 

use, there is little or no proof that desktop computers are the best choice for 

professionals who spend much of time away from their desks. For such people, a 

new technology called pen-based computing offers an alternative to desktop 

computing. One of the key features of pen-based computers is that the operator 

can use them while standing. They are called pen-based computers because a 

pen is used as the primary source of input. In some cases the pen completely 

replaces both the keyboard and the mouse. In other cases it is little more than an 

accessory. Virtually all of the mainstream pen-based computers use GUI's. A 
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number of recent articles (Shipley, 1991; Bortman, 1992; Bortman, 1991; Belsie, 

1991; Lewis, 1991; Markoff, 1991) have touted pen-based computers as the next 

big development in computing. 

The fact that pen-based computers use a pen is potentially important for 

designers. One heuristic observation about the design process is that a designer 

can be more productive/creative with a familiar tool. Pen-based computers 

appear to allow landscape architects to utilize their existing drawing and 

lettering skills. 

If all of this seems a little too novel, consider the support this new technology has 

mustered. Pen-based computers have demonstrated brand-name support, and 

technological need, both necessary prerequisites for survival as a new computing 

media. Major computer companies such as IBM, Apple, NCR and Microsoft 

have demonstrated real products that use the technology. It appears that these 

companies all agree that current computing technology will continue to shrink. 

In fact, some expect it to shrink to a point were there will be no room for any 

form of conventional keyboard or input device. A computer that can function 

quietly (non-verbal input) in a small area will be a necessity (Pen Magazine, 

1993). 

Apple Computer's Newton is one example of a small, well documented pen-

based computer. Apple is calling the Newton a Personal Digital Assistant (PDA). 

It seems likely that the Newton will be popular with many landscape architects, 

mostly those who already use electronic gadgetry. 
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In summary, computer avoidance has been observed among landscape 

architects, with confirmations by various sources. Landscape architects have 

been divided into three groups: Non-computer users, Semi-computer users, and 

Computer enthusiasts. The first two groups are the subject of this thesis. 

Though fear of computers is lightly address as a possible source of avoidance, the 

main source of avoidance is attributed to the design process and how landscape 

architects think about their work. This thesis assumes that computers will 

continue to improve in speed and user-friendliness. As a result, the research 

examines user-friendly computers and in turn, Pen-based computers, which 

theoretically offer a more familiar interface element to landscape architects (who 

traditionally have poor typing skills), and finally focuses on Apple's Newton as 

an example of a computer that might suit the needs of landscape architects. 

2.2 Problem Statement 

The purpose of this thesis is to examine the viability of pen-based computing as it 

pertains to landscape architects. It focuses specifically on how landscape 

architects react to key features of pen-based computing such as handwriting 

recognition and drawing and sketching capability. These features are probably 

the keys to acceptance for environmental designers. Though handwriting 

recognition has already been described as inadequate in a business setting 

(Briggs, Dennis, Beck, & Nunamaker, 1992), it was hypothesized that the hand 

lettering typical of landscape architecture could overcome this weakness. 
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Based on work done by Apple computer (Engst, 1992) and others (von Wodtke, 

1993), (see Los Angeles study below), it is suggested that pen-based computers 

support the inductive thought process and creative expression. It is also 

hypothesized that drawing directly on a computer screen with a stylus would 

appeal to those landscape architects who traditionally favor sketching on paper. 

3. LITERATURE REVIEW 

3.1 Computer Usage Landscape Architecture 

Statistics paint an inaccurate picture of landscape architects and their computer 

usage. While the Fall 1990 edition of the ASLA Open Committee on Computers' 

"L. A. COMPUTER NEWS" reported that 33% of its members, who replied to the 

survey, claimed that the computer was used between 41% and 80% of the time 

(Wilson, 1990), the survey only reflects the representative firms and not the 

characteristics of the individuals employed there. This means that landscape 

architects as individuals may not have even be represented in the survey. For 

instance, the number of hours, using the computer, that a landscape architect 

reports may actually reflect the number of hours that the CAD operator or 

secretary spends on the computer. 

To a landscape architect this may seem perfectly reasonable. Based on 

observations and discussion with practitioners, it is clear that landscape 

architects expect the principals of a firm to sketch preliminary ideas and sell 

designs to clients. Part of the reward for being an experienced designer and 

principal of a firm is to have someone else do the drudgery work (drafting and 
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missives). In short, principals do not expect to spend their days drafting plans or 

typing plant lists. 

With this tradition in mind, it is relatively easy to imagine a scenario where 40% 

of the office's time is spent using a computer. If a four person office has two 

designers, a CAD operator, and an administrative assistant, the latter two could 

account for the computer usage time while the two designers might never even 

touch the computer (This has been observed by the author). 

However, in smaller firms the cost of the additional staff can raise operating costs 

higher than the principal would like to pay in order to stay competitive. In an 

ideal world, a computer would be available, accompanied by some useful 

software, that would enable a landscape architect to accomplish many tasks 

personally, in a short period of time. 

Currently a number of companies are selling templates (pre-designed forms and 

pre-typed letters) for commonly used documents. However, this does not help 

those professionals who do not know how to type. For these people, the world 

of the computer has passed them by; simply because the keyboard is likely to 

remain the dominant mode of high volume text entry. Therefore it is unlikely 

that these non-keyboard-literate landscape architects will be firing their 

administrative assistants anytime soon. 

As for their CAD operators, this is a different story. In Architecture, it is 

generally accepted that CAD is a good tool for generating hardline drawings and 
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making changes quickly (Han, 1992). However, in landscape architecture, CAD 

has been debated and criticized. Lindhult (1987b) argued that all parts of the 

design process except for conceptual design are supported by computers in one 

way or another. While, Jameson (1988) wrote that products like LANDCADD 

(the major software product for landscape architects) could actually increase 

productivity because they make it possible to draft and design simultaneously. 

Many of the landscape architects, that use CAD, complain about the complexity 

of mainstream programs like AutoCAD. As more landscape architects adopt 

CAD, they discover the complex mixture of utility and pitfalls that typify these 

new programs. 

AutoCAD 10 provides a good example of how CAD can be very complex. This 

software package is so robust that it has more commands than can fit on a 13" 

monitor's screen filled with pull down menus. To circumvent this problem, the 

program changes the contents of its menus regularly. This negates the value of 

pull down menus because the commands are not continually visible. According 

to Apple Computer (1987), if the menus are to be useful, all commands should be 

displayed and those items that are unavailable should be grayed or dimmed. 

This kind of complexity has the potential to intimidate landscape architects. This 

group thinks and reacts based on more than price tags or abstract measures of 

efficiency. Many landscape architects pride themselves on their sensitivity; to 

their surroundings and to their personal forms of graphic expression. At times, 

they react emotionally and they are necessarily responsive to color and texture. 

A landscape architect measure efficiency partly by the level of satisfaction 
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derived from creating a particular design. Although there is evidence that 

landscape architects have hesitated to purchase computers because of prohibitive 

costs (Clement, 1984), (see San Diego Study below), it is also possible that these 

enigmatic machines and/or their associated programs may cause some anxiety 

among these designers. 

Greenly (1988) wrote about three forms of anxiety or computerphobia in 1988. 

Each is a different level and type of anxiety. The three types of computerphobia 

are: The Anxious Computerphobe; The Cognitive Computerphobe; and The 

Uncomfortable User (Greenly, 1988). 

The Anxious Computerphobe displays visible anxiety. This person, exhibits 

classic phobic reactions, such as: sweaty palms, back tension, and other physical 

manifestations. Like the stereotype implies, this person wants to get away from 

computers as quickly as possible. "The anxiety of anticipation is enough to stop 

the process of learning to use the technology." (Greenly, 1988; pg. 15) 

The Cognitive Computerphobe reacts internally to computers. This type of 

person, conducts an "highly negative dialog" internally. The tone of this inner 

voice is "often self-defeating, and demeaning: I'm obviously stupid; the machine 

will blow up when I hit the wrong button." This negative mental state makes an 

"internal barrier to effective progress." (Greenly, 1988; pg. 16) 

The final group, The Uncomfortable User, exhibits milder forms of either or both 

of the two previous phobia reactions. In general, this group is unclear on what to 
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expect a given computers on a personal level or in terms of the world around us. 

This group of users find computers difficult to use because part of their energy is 

used for self deprecation or anxiety. It is likely many landscape architects are 

members of these last two groups. 

Partly due to this anxiety and in light of a general transition within the industry, 

CAD packages like AutoCAD, have recently (mid 1992) made the transition to a 

GUI. It could be argued that the GUI has played a large role in determining the 

migration to CAD by landscape architects or at least toward more extensive 

computer usage). In a survey conducted at 1990's landscape architecture 

convention (see San Diego Study below), subjects reported that the three features 

that made software easier to use were Menus (80%), Icons (51%), and Mice (46%). 

Additionally, two subjects wrote "Macintosh" as their response in the other 

category, and one wrote "intuitive interfaces." 

In June of 1984, Microsoft's president, Bill Gates, wrote in an internal 

APPLICATION STRATEGY memo: 

Microsoft believes in mouse and graphics as invaluable to the 
man-machine interface. We will bet on that belief by focusing new 
development on the two new environments with mouse and 
graphics—Macintosh and Windows. (Manes, 1993; pg. 148) 

The memo later explains that the Microsoft would target its products to 

businesses (instead of hobbyists) who would pay the higher prices required to set 

up a computer with a high resolution graphic display and a mouse, in order to 

benefit from "quality easy-to-learn software." (Manes, 1993; pg. 148) This memo 

was written at about the same time that Apple was selling a Macintosh which 



22 

included 128 k of RAM (1/16 of its current minimal configuration selling for the 

same price), a small built-in high resolution monochrome display, a single floppy 

drive, a simple keyboard, and a mouse for more than $2000. 

All around us other professions are migrating to GUI computer solutions. In 

1992 Apple Computer Inc. outsold IBM in the personal computer market. At 

the same time, Microsoft has steadily increased its sales of Windows. Even 

workstations have joined the GUI bandwagon; the best example is the Motif (a 

UNIX based) interface standard. 

In summary, statistics about landscape architectural computer usage are 

misleading. They are misleading in light of the current model for a professional 

office where traditionally, principals sketch ideas and sell projects while the 

associates are expected to do the drafting and technical work. It is the associates 

and the support staff who log the long hours with computers. In small offices, 

principals have to learn about computers to stay competitive. For the small 

office, typing skills are essential. Unfortunately, CAD has become a very 

complicated tool. This kind of complexity can make landscape architects feel 

threatened or anxious. The computer software industry has recognized that 

computers can be threatening, and has decided to rely on GUI's to help users 

interact more easily with personal computers (PC's). 

3.2 Creativity Using The Computer 

In 1978 Lindhult stated that computers were poor tools for creative problem 

solving (Lindhult, 1987b). To illustrate this, he broke down the design process 
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into five basic parts: problem definition, conceptual design, design development, 

design documentation, and construction/evaluation. He wrote that of the five 

types, only the conceptual design phase lacks computer software to support it. 

In what appears to be an explanation for this phenomenon he wrote: 

Design, by its definition, is a cognitive process which involves intuition 
and other complex human activities which are difficult to translate into a 
logical and rational formula. Secondly, the design process involves a 
myriad of activities, which range from site selection and analysis to design 
and implementation. In turn, each of these activities is composed of 
numerous steps. The complexity is derived not only from the multitude of 
activities and steps, but from the need to integrate knowledge and 
information from a broad spectrum of professionals, including architects 
and engineers. (Lindhult, 1987a; pg. 539) 

This shortage of conceptual design software appears to reflect the mental 

processes that occur during the conceptual design process. Seasoned landscape 

architects rely on the unconscious use of their tools to transcribe their ideas to 

paper. As the quote above illustrates, intuition plays a large role in how 

designers approach their work. They concentrate on their designs; not their 

tools. Currently these tools include: pencils, pens and markers. Landscape 

architects spend years, in and out of school, learning how to express their ideas 

with these tools. As such, these tools become unconscious extensions of the 

experienced designer, allowing the landscape architect to focus on form, massing 

and functions rather than lines thickness, curviture and colors. In contrast, 

conventional CAD programs have commands (tools) that create specific 

geometric shapes. However, CAD's ability to create a complicated smooth-poly-

lines (spline) is a minor accomplishment compared to the sometimes painter-like 

strokes of a soft pencil. (This is called natural media by the software industry.) 
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It should be noted that there are a few "natural media" computer programs 

available that simulate real tools like oil paint or charcoal (most notably Fractal 

Design's Painter). Unfortunately these packages do not offer drafting quality 

resolution or precision. 

The current breed of CAD programs still require landscape architects to use very 

unfamiliar (non-pencil-like) commands. These programs do not appear to have 

been designed with the concept that the user had the ability or desire to draw 

ideas. Some designers like Johnson speculate that, "CAD did not develop from a 

basic need on the part of the designer." Most of the current computer 

technology, used for CAD, appear to support this speculation. They seem to 

have been designed from the ground up (for engineers), rather then leveraging 

the knowledge that the professionals with graphic skills already possess. 

Somehow the notion that drawing is a practiced skill has eluded much of the 

general public and most of the software industry. However, this fact seems 

essential to the determination of whether a landscape architect will adopt a 

computer. Given that it usually takes two to four years to achieve an 

intermediate level of competency in creating landscape architectural style 

graphics, using conventional means, it is reasonable to acknowledge an 

unwillingness on the part of landscape architects to give up these skills in 

exchange for the still questionable (in their minds) benefits of a computer related 

skills. 



25 

When a designer is transcribing ideas to paper, he or she is concentrating on the 

content of the design. Whereas students often spend considerable time choosing 

their mode of communication, experienced designers seldom spend much time 

thinking about the tools of expression that they intend to use. Professional 

landscape architects have learned to take their drawing skills for granted in the 

sense that they use these skills nearly unconsciously. When they are confronted 

with drafting tools that bear no resemblance to their drawing skills (such as CAD 

software); they avoid them. Historically, the tools that are adapted by landscape 

architects enhance their current drafting techniques. Examples include the 

drafting machine, the modern drafting pen (ie. RapidoGraphs), and rolling 

rulers. These all illustrate a basic design philosophy - designers must feel 

comfortable with their tools to express themselves creatively. 

Now consider two unofficial tools which landscape architects simultaneously 

depend on, yet ignore the value of. These tools are used to collect ideas during 

moments of inspiration: napkins and envelopes. Actually, any scrap of paper 

will suffice, but the value of an immediately accessible black board for ideas is 

immeasurable. 

Von Wodtke (1993) has offered that designers have two modes of thought: 

inductive and deductive and that scrapes of paper support the inductive mode. 

In addition, some have written on what are referred to as divergent and 

convergent thinking styles. Divergent thinking, according to Lawson (1980) is a 

broadening of perspective that can lead to other ideas, while convergent thinking 

is a focusing of thought on a problem. Scrapes of paper support the divergent 
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thinking process since they are conveniently available when new ideas are 

generated and allow easy documentation of these ides. These scrapes of paper 

serve as both a clearinghouse and storage area for ideas that only arrive when a 

designer is relaxed or removed from a work setting. 

Lawson (1980) suggests that creativity can be seen as a balance of convergent and 

divergent thinking appropriate to the situation. When divergent thought is 

required to see new possibilities, convergent thought is needed for perseverance 

to develop ideas. As a project's constraints become more restrictive, divergent 

thought becomes more valuable. In fact, many students seem to find 

assignments with numerous restrictions easier because it causes them to consider 

divergent ideas immediately while retaining an automatic convergence due to 

the restrictions. 

Frederickson (1992) wrote about the value of creativity in architecture. He 

defines creativity as "a mental aptitude and capacity to synthesize a problem's 

variables, and to integrate these diverse parts into a unified and expressive three 

dimensional whole." 

Frederickson also cited E.P. Torrance, who offered a description of the creative 

process. Creative thinking is a "process of sensing difficulties, problems, gaps in 

information, missing elements ... [and] making guesses and possibly revising 

and retesting them, and finally communicating the results." (Frederickson, 1992) 
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Like Lawson, Frederickson associates divergent thinking with creative thought. 

Here Frederickson (1992) lists J.P. Gilford's factors that influence a person's 

ability to think creatively. He classifies the majority of these skills as categories 

of divergent thinking. 

Petrich (1986) points out that, "Designers not only explore rough massing and 

spatial relationships in the early stages, but idiosyncratically make intuitive 

plunges into details such as paint colors and brick patterns. New ideas are 

constantly absorbed, rejected or inserted." 

Petrich (1986) suggests that, 'The quality of most design is limited in part by the 

number of alternatives that can be explored and by the information that can be 

applied to the problem." He calls great creative acts "the outcome of a tedious 

process of sifting through possibilities that involves both reasoning and 

emotion." He quotes Douglas Hofstadter to argue that the best human ideas are 

"Simply variations of themes already enunciated, discovered by unconscious and 

random processes of recombination, filtering and association." 

According to the creators of the program Idea Fisher, if you come up with 50 

ideas, the last 3 to 5 will be the best. Based on this premise, they offer a program 

that helps you develop ideas quickly using both divergent and convergent 

thinking strategies. White (1983) comments that: 

Data synthesis, comparison and manipulation are obviously much richer 
if we are able to perform theses operations with all of the data at hand. 
The view of predesign research as a triggering device to evoke appropriate 
formal vocabularies for responding to the data warrants the accumulation 
of as many "data triggers" as possible. We all carry a vocabulary of site 
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response concepts, a set of ways for handling different site conditions and 
requirements. Individual site characteristics trigger certain conceptual 
sets from our vocabulary of possible responses. If data is missing from the 
site analysis, certain site design concepts may not be evoked. (White, 1983; 
Pg-12) 

Lindhult (1987a) describes design as a process that takes place under continual 

pressure. He argues that the chief source of pressure for a designer is time. As 

such, any tool that can shorten the intuitive leaps quickly would be valuable. 

According to Petrich (1986), Hofstadter believes that computers have potential 

for creativity. Petrich wrote of Hofstadter, "He sees creativity and insight as 

intimately tied up with intelligence." Eventually computers will be able to 

"make sensible connections and inductive leaps [as] their creativity should 

expand." 

Petrich (1986) argues that expert systems may one day be developed and used as 

sketching partners. In his book on user-interface design for software, Tognazzini 

(1991) described design tools that actually took a step toward helping designers 

draw more easily using the computer. He discussed a program called Vellum, 

from a company called Ashlar, which utilizes a form of "agent" technology to 

assist the designer in drafting. An "agent" is a computer process (complex sub

routine) that performs a task or acts as a guide for the user. In the case of 

Vellum, the agent, called the Drafting Assistant, displays significant information 

about the location of the cursor relative to graphic elements or entities on the 

screen. Consequently, if a person were to draft a rectangle, and then move the 

cursor near the midpoint of a side of that rectangle, a message would be 

displayed on the screen near that point, identifying the midpoint of that 
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rectangle's side. Vellum's Drafting Assistant is also capable of identifying 

distances from object sides, corners, vertices, tangents and other relationships. In 

fact the cursor actually jumps to the correct position and gives a positioning 

message. Tognazzini calls this interaction between the program and the user a 

dialog. The dialog involves a process where the program makes guesses about 

where the user wants to place the next control point and the user can confirm or 

deny the programs choice (Tognazzini, 1991). (Note: when the Drafting Assistant 

was demonstrated to the Macintosh design community, it impressed so many 

developers, that within a year, all the major Macintosh drafting programs, except 

AutoCAD had adapted the features for their own products.) 

It is safe to say that computers have generally been viewed as poor tools to 

support and promote the creative process. The problem appears to be that 

design involves intuition and complex internal thought processes that are not 

supported by computers yet. While landscape architects depend on an 

unconscious use of their tools, the CAD software industry has not appeared to 

recognize that drawing and sketching are skills that should be usable with a 

computer. These skills are taken for granted by landscape architects, which 

makes the transition to CAD particularly difficult for landscape architects since 

computerized drafting confronts them with a distinctly alternate mode of 

drawing. A key example of landscape architects creative process, that differs 

from computers, is their use commonly available materials, like napkins and 

envelopes to express ideas at the spur of the moment. It would be valuable if 

designers could keep better track of their spontaneous creations. Computers 

have the potential to support this process by allowing faster integration of 
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sketches and ideas into drafted products. Designers need a computer tool that is 

comfortable, portable, and powerful. It must be comfortable so that they can 

focus on their ideas; not their tools. It must be portable because ideas can arrive 

at any time. It must be powerful enough to keep track of all the ideas that the 

designer developes and be able to respond in a way that supports these ideas. 

3.3 Advances in Alternate Forms of Computing Technology 

Computer technology has been advancing at a rapid pace while business' needs 

have changed dynamically. To address these new needs, the computer industry 

has re-examined various old ideas and applied them in new ways. One of the 

most exciting of these new developments is pen-based computers. These new 

computers represent a logical, yet dynamic evolution of technology. They 

represent new combinations of ideas that have been around for more than a 

decade. The key technologies used that pen-based PC's possible are: digitizers, 

liquid crystal displays, and touchscreens. Pen-based PC's combine these three 

technologies into a single unit so that a user writes directly on the computer's 

screen. This allows the computer to be smaller and lighter than a notebook-sized 

computer. Most astounding of all; these computers can be used while the 

operator is standing. 

Computer technology has evolved from hulking giants that fill rooms to ultra 

fast boxes that sit on desktops. As the chips get faster and smaller, their 

containers get smaller and lighter. Logically, computers should continue to 

shrink. Historically, as computers have shrunk, the tools that operators used to 

interact with them have shifted from slow plodding devices (like punch card 
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readers) to more complex interactive devices (like keyboards and monitors). 

Other devices have since been added to augment this interaction, such as mice, 

light pens, and digitizer tablets. With the size of computer technology 

continually shrinking (computers small enough to fit in the palm of a hand), 

conventional keyboards are becoming too large to be practical. It has become 

necessary to look at other modes of computer-user interaction. 

Parallel to this concern is the trend toward larger, sharper video displays. Now 

that graphical user interfaces are practically the standard for interacting with 

personal computers, it is necessary to determine how to incorporate a high-

resolution display and an input device (such as a keyboard) into a small, hand 

held device. 

One solution is to use the display as the primary input device with a touchscreen. 

Touchscreens allows the user to operate graphical objects on the screen with their 

fingertip. The computer can detect the presence of the user's finger and treat it 

just like a mouse cursor. However, since the shape of a finger tip obscures a 

portion of the graphics below the finger, a pen or stylus (pointing device) which 

provides a better view of the screen while it is being pointed to, has been 

adapted. 

This new arrangement allows programmers to present the user with a screen 

were everything is potentially information, while simultaneously making any 

object in that same screen area a control (such as buttons, sliders, or windows) for 

manipulating the information. The result is a pen-based computer. 
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These small computers are intended to infiltrate working environments that were 

heretofore unreachable by desk-bound and many lap-top computers. The 

reason for this is two fold. First, keyboard based portable computers are nearly 

impossible to operate while standing. The only input device* that is remotely 

useful for data entry, while standing, is a pen. Secondly, a pen is considerably 

quieter than a keyboard and can operate in sound sensitive environments (such 

as conference rooms and construction sites). 

Where lap-top computers are the airplane traveler's PC, pen-based hand-helds 

will be the foot traveler's PC. Bartimo (1991) provided an excellent description of 

this new breed of computer: 

[they].. .will look like a high-tech Etch-a-Sketch - Just an electronic panel 
with a liquid crystal display screen and a pen-shaped stylus. Users will 
write out notes or sketches on the flat-panel screen. The software will 
then convert the scribblings to computer text and graphics so they can be 
stored, recalled, edited or sent to others on a computer network or 
wireless cellular network (Bartimo, 1991) (pg. r31).+ 

Since the initial presentation of this tool, the industry has quieted down about 

these computer's ability to accurately recognize handwriting, however, the 

industry has not slowed down its production of hand-held, tablet size, tethered 

notebooks, and a variety of desktop compatible units. 

+ A network is a collection of computers and other related devices, like printers, that are 
connected to exchange data. A cellular network differs from a conventional network because it 
uses cellular phone lines instead of physical cables. 
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While computer technology is becoming available to solve some of the problems 

discussed earlier, there are many landscape architects who are simply not ready 

to learn the skills required to operate personal computers like the Macintosh or 

PC's running MS/Windows. The sentiment among some professionals is that 

landscape architects are falling behind other professionals in their use of the 

computer (see above: Computer usage landscape architecture). Studies seem to 

indicate that while landscape architects have purchased computers for their 

offices, they have not personally taken advantage of them. Pen-based computers 

could offer some of the advantages of computer friendliness and portability to 

thes profession. Assuming that pen-based computers eventually live up to their 

promises, users might be less constrained then by conventional computers. 

Landscape architects who have felt threatened by desktop PC, should be pleased 

to encounter a computer that rewards them for using their traditional lettering 

and drawing skills. Though some critics (Seldel, 1992) and (Thomassen, 1988) 

have claimed that the handwriting recognition of these computers is still poor; 

landscape architects, architects and engineers, who are drilled throughout their 

education to have clear, legible printing are likely to be the first to reap the 

benefits of handwriting recognition. 

One feature offered by a number of pen-based computer programs that should 

interest landscape architects is shape recognition. Similar to character 

recognition, shape recognition offers a way for designers to utilize their drawing 

and lettering skills on a computer. Both Apple's soon to be released Newton, 

and Ink Development's NoteTaker software, can straighten hand drawn lines, 
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and smooth various curvilinear shapes. Additionally, the software on these 

computers understand a number of pen taps or "gestures," which are used to 

issue commands to programs. These "gestures" are a primary means of 

controlling many pen-based computers. 

White (1983) wrote about designers' need to acquire all the pertinent data that 

they could find. As alluded to in the Creativity Using The Computer section, 

pen-based computers are the best choice for data entry while standing or in 

remote locations. According to White (1983) it is important to document the 

designer's thought process. A designer needs to be able to justify a design 

solution to both a client, and if necessary, a jury. A device like a light-weight 

pen-based PC has the potential to support designers by allowing note taking at 

virtually any time without having to transcribe ideas from one paper document 

to another. Many computer platforms support that ability to copy data from one 

document to another digitally. 

Computers seem to lack a mode for inspiration. Historically, desktop computers 

are rarely present when a highly inspirational idea needs to be expressed. For 

many landscape architects typing is probably less natural than hand writing or 

printing. For this group, it is difficult to scribble ideas in the middle of the night 

using a desk bound PC. 

Pen-based computers leap over these limitations by giving you direct feedback 

between you hand and the images you create. One computer enthusiast 

(Swaine, 1991) wrote that "until you use a pen-based machine, you don't realize 
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how inappropriate a mouse is as a graphical-input device." In fact, drawing on 

a pen-based computer is so close to the real thing that some times you forget that 

you are using a computer, and flip the pen over to erase something. 

In June of 1992, Engst (1992) wrote an article about Apple Computer's soon to be 

released product: Newton. This product provides an excellent example of a pen-

based computer that would appeal to landscape architects. Engst's article 

captured both the potential value of small pen-centric (software or hardware 

designed specifically for a pen interface) computers. Engst (1992) comments on 

the potential of the Newton by stating: 

Computers, including the Mac, generally start out low at the 
beginning of a project and become more useful as the task 
progresses. It's not your imagination - it is hard to get started with 
brainstorming and conceptualization on a computer. That's where 
the [Personal Digital Assistants (PDA)] come in. They start off high at 
the beginning of the project, and move down since their capabilities 
after the initial conceptualization are limited. Presumably, when the 
lines on the graph cross, it would be a good time to move work from 
the PDA to a computer, where it will be easier to solve the now-
established problems. The power of Newton devices will certainly 
increase as time goes on, but with the addition of Newton technology 
in our Macs, the utility of computers at the beginning of projects will 
also increase. (Engst, 1992) 

These Newton devices are intended to physically and metaphorically replace 

paper for notes and sketches. Speculation has it that Apple intends Newton the 

be the next step toward a "paperless office." The chief assumption that will 

make this idea work is that people will jot their notes and sketches on a Newton 

rather than paper. This could happen, since even if the Newton does not 

recognize the letters or shapes, it will still have the images in digital form. 
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Virtually any kind of digital information is easier to store and modify than hard 

copy (paper). Once information is in digital form, it can be copied to a more 

complete project (such as drafting or specification writing) for refinement. By 

entering data electronically, the time needed to translate the information from 

paper to digital is eliminated. This can be a considerable savings. 

Summary 

In summary, pen-based PC's are the result of a rapid evolution in computer 

technology. They offer portability, convenient sizes, quiet operation, and 

possibly a measure of creative flexibility not found in conventional computers. 

Some pen-based PC's already offer shape recognition. The exciting development 

of Apple's Newton seems to hold promise as a means of entering ideas directly 

into digital format without the restrictions of current digitizing technology. For 

landscape architects, these tools could be used as sophisticated notepads that 

could store everything from sketches, to notes, to personal calendars, to site 

plans, and many alternative forms of expression used by the profession in the 

development and refinement of ideas. 
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4. RESEARCH GOALS AND OBJECTIVES 

The goal of this research is to examine landscape architects and their aversion to 

computers. For the purpose of experimentation, this aversion is been broken 

down into two parts. The first part considers the computer as a potentially 

beneficial landscape architectural tool that is perceived as under-utilized. The 

second part of the problem looks at the needs of designers as unique individuals. 

The following questions and objectives have been developed to focus the 

research. They are as follows: 

Question 1: How are computers currently being used in the field of landscape 
architecture and what factors influence landscape architect's to use 
computers? 

Objective: To review the literature and/or to develop a survey to 
investigate how computers are currently being used by 
the profession of landscape architecture. 

Question 2: What factors do environmental designers deem to be important to 
consider for landscape design? 

Objective: To develop an interview process to assess the factors 
considered important to environmental designers in one 
phase of the design process. 

Question 3: How can the design process, and associated factors considered 
important for design, be replicated or enhanced on a computer? 

Objective: To investigate current methods being used to facilitate 
design on the computers. 

Question 4: What are the inherent problems associated with the direct 
translation of the design process to the computer? 
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Objective: To determine the inherent problems with translation of 
design ideas to the computer. 

Question 5: What current technology is available that can facilitate this 
transfer? 

Objective: To investigate and develop a method for evaluating how 
current technology can be used for landscape design. 

Question 6: How can this technology best be used in design education and 
professional practice? 

Objective: To investigate how this technology can best be used in 
design education and professional practice. 

Question 7: How will landscape architects react to this new technology ? 

Objective: To investigate how landscape architects react to pen-based 
computer technology. 

5. METHODOLOGY 

The METHODOLOGY section is broken down into 3 sub-sections, each 

corresponding to one of the surveys. The first section, 5.1, documents how the 

computer surveys were written; what they looked like; and how they were 

distributed in San Diego. The next section, 5.2, describes the pretest for the 

interviews that were conducted in Tucson along with the development of the 

interview process and selection of participants. The last section, 5.3, describes 

the methods for interviewing the landscape architects at the pen-based computer 

exposition in Los Angeles, and how subjects were chosen. 

To address these two sides of the coin, three surveys were conducted. The first 

survey looked at purchasing rationales and usage of computers within landscape 
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architecture. These factors were measured with a survey of landscape architects, 

that was conducted in San Diego at the 1990 National Convention Of Landscape 

Architects. 

The second survey considered elements of the design process. It focuses on the 

site analysis process. This was addressed by a series of structured interviews in 

the spring of 1992 in Tucson. In these interviews, students, professors, and 

professionals were asked about their site analysis inventory choices. 

In addition to these surveys, the third survey looked at a potential tool that might 

help bring landscape architects and computers together: the pen-based computer. 

Pen-based computers were chosen because they appeared to be tools that could 

augment the design process. This study introduced a number of landscape 

architects, in Los Angeles, to these new computers and recorded their reactions. 

It is important to note that these surveys were constrained by limited resources 

and subject to special opportunities (such as short notice of the national 

convention and the exposition.) As a result, the methodology has a leaned 

toward new methods of gathering data. It is hopped that other researchers can 

learn from the successes and failures of these surveys. 
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5.1 San Diego Survey 

The San Diego study was conducted to address this thesis' first research 

question: How are computers currently being used in the field of landscape 

architecture and what factors influence landscape architect's to use computers? 

In 1990 a questionnaire was distributed at the Landscape Architecture 

convention in San Diego. The goal was to determine how computers were being 

used in landscape architecture and to determine the factors that influence 

landscape architects to choose a computer. 

The questionnaires were developed by authors who considered themselves to be 

experienced computer users in the field of landscape architecture. The 

questionnaire featured numerous check boxes so that the form could be filled out 

quickly. For the first question (do you use computers in your office?), students 

were allowed to consider their departments as their offices. The categories of 

computer usage were chosen arbitrarily with the list including both general 

computer application types and specific landscape architectural tasks. The 

choices for both question B. (.. .computers easier...) and C. (.. .determine your 

purchasing...), were chosen arbitrarily based on the experience of the 

questionnaire's authors and criteria frequently seen by the authors in software 

reviews in popular computer magazines. The choices for the last question (why 

don't you have a computer?), were chosen based on reasons that both authors 

had heard from colleagues and long discussions. 

One hundred, one-page questionnaires were brought to various areas of the 

convention center, including the entry area for the vendors display hall and the 
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computer demonstration area. 67 questionnaires were distributed over a two-

and-a-half day period. 60 were returned. The recipients included students, 

professors and professionals who attended the convention during that time. 

The questionnaire asked the following questions: 

1. Do you use microcomputers in your office? 

A. If so, do you use it for... 

B. What software features make computers easier to use? 

C. Which of the following determine your purchasing new programs? 

2. If you do not have a computer in your office, please mark those reasons which apply... 

The sample questionnaire is reprinted on the next page. The results of these 

questions are located in the Results of Testing section below. 



Informal Questionnaire: Software in Landscape Architecture 
Feel free to answer as much or as little as you like, and please make any comments you'd like. 

1. Do you use microcomputers in your office? 
YesD NoD 

A. If so, do you use it for... 
Word Progressing • 
Cost Estimating • 
General Spreadsheet Use • 
Billing • 
Client & Contact Listings/databases • 
Computer Aided Drafting/design • 
Computer Aided Presentation • 
Video Imaging/analysis/presentation • 
Site Analysis • 
Geographic Information Systems • 
Plant Material Selection • 
Desktop Publishing • 
Specification Writing • 
Modem • 
Site Engineering • 

B. What software features make computers easier to use? 
(please mark all that apply) 

Menus • Icons • Mice • Manuals • 
Help features • Color • Telephone support lines • 
Familiar with software • Simplicity • 
Other features • 

C. Which of the following determine your purchasing new programs? 
(please mark all that apply) 

Good price/feature ratio • 
Good customer support • 
Sophistication • 
Versatility • 
Other features • 

Easy to learn • 
Good help features • 
Compatibility with other programs • 
Special features • 

Good manuals • 

2. If you do not have a computer in your office, please mark those reasons which apply... 
They're too expensive • I don't know enough about them • 
They are inappropriate for your office • Fear of computers • 
I can't program • Computers are too complicated • 
I don't have time to learn about them • I can't type • 
They restrict my creative process • 
Other reasons • 

ILLUSTRATION 5.1 San Diego Questionnaire 
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5.2 Tucson Survey 

A second survey was instigated to investigate what factors environmental 

designers deem to be important to consider for landscape design. 

How often does a designer neglect a significant factor in site planning? 

Assuming that the feature in question are hard to identify, it is possible to 

overlook a number of relevant site features. Some of the frequently overlooked 

features include wildlife travel corridors, ambient noise, pollen, and pollution. 

This study, conducted in Tucson, measured a relatively small number of 

landscape architects in a city-wide geographic area, and therefore it presents 

inferred evidence on small to regional scale. (A list derived from a variety of 

individuals was deemed more desirable than one extracted out of a text book or 

reference.) Prior to the full scale study, a pretest was performed by interviewing 

Phoenix's award winning designer, Steve Martino. He provided a brief list of the 

site features that he considers to be important. 
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Steve Martino strongly indicated that context was one of the chief factors in 

analysis and inventory. He also indicated that the history and culture of a place 

(especially Native American places) along with native plants were extremely 

important factors to consider. Mr. Martino claimed that when he performs his 

analyses, he looks at: 
climate: snow; breezes 
utilities: location of lines 
views 
passive solar 
opportunities: site damage; barren earth; removed trees 
soil maps 
drainage 
zoning 
the client's goals 

For this study, 10 individuals from each of the following seven groups were to be 

interviewed: landscape architecture students who had just graduated; landscape 

architecture professors; landscape architecture professionals; architecture 

students who had just graduated; architecture professors; planning students who 

had just graduated; planning professors. These groups were selected because of 

their varying levels of knowledge in the field of environmental design. It was 

hoped that there would be a sample of approximately 70 individuals. 

The actual distribution of these subjects follows: 10 landscape architecture 

students who would graduate by December 31,1992; 6 landscape architecture 

professors; 6 landscape architecture professionals; 5 architecture students who 

would graduate by December 31,1992; 3 architecture professors; 2 planning 

students; 1 planning professor; and a biological science professor who 
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specialized in urban wildlife"1" as it pertains to the built environment. There were 

a total of 34 participants from eight groups. 

Students Numbers 
Landscape Architecture Seniors 10 
Architecture Seniors 5 
Planning 2 

Professors Numbers 
Landscape Architecture 6 
Architecture 3 
Planning 1 

Professionals Numbers 
Landscape Architecture 6 

Clearly the groups are incomplete. There are no professional architects or 

planners. In addition to this fact, there is a clear under-representation of 

architecture and planning students and faculty. 

Since the study took place during the last month of the 1992 Spring Semester at 

the University of Arizona, only a limited number of students were available for 

interviews. Graduating students were used because they were considered to 

have the most experience with the site analysis process compared to other 

students. Of the four planning students who were found, only two showed up 

for their appointments. Of these two planning students interviewed, only one 

was graduating that Spring. The other was due to graduate in the Fall of 1992. 

Professors were chosen by their area of expertise, but were subject to availability 

and willingness to participate in the study. Three of the landscape professors 

* Animals that live in and around an urban setting. 
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were candidates for a faculty position at the University of Arizona, and were 

expected to give long responses. In fact their responses appeared to reflect their 

areas of expertise and seemed relevant to the surveys. It is important to note 

though, that one of the candidates was a recent master's graduate and applying 

for her first academic job. The three local landscape architecture professors 

stated that they had not performed a site analysis in a long time. There was only 

one planning professor in the sample, because, at that time, there was only one 

full time professor of planning at the university. There were only three 

architecture professors who where available during this period because the rest 

were administering final exams or on leave. The biology professor was very 

critical of the pattern of development, in the city of Tucson, and listed those 

topics that he felt were relevant. 

The professional landscape architects were chosen based on a list of 

recommendations provided by faculty members of the U of A landscape 

architecture department. Professionals from the two other disciplines were not 

interviewed because it was thought that their responses would be too 

specialized, given the wide array of potential projects in their fields. As it turned 

out this was often the case with landscape architecture professors. All of the 

professionals contacted, agreed to be interviewed, however, one missed his 

appointment due to miscommunication. While this sample is perhaps not 

statistically significant, it does provide some interesting information about 

important site considerations. 
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The Interview Process 

First each subject was contacted. Then they were told: "I would like to visit you 

for about twenty minutes to ask you a few questions about site analysis 

checklists." When each participant was present at the interview, they would be 

asked the following three questions: "What items would you put on a site 

analysis checklist? Please describe the context of this list, if it pertains to a 

specific type of project that you are currently working on or have recently 

completed. How would you prioritize the items in this list are gathered?" If the 

subject was in a position to reach for a reference book, they would be told that 

their list must be cited from memory. The subjects were asked to verbally list the 

items while they were recorded on micro-cassette audio tape while notes were 

taken. Every feature that the subject listed was documented for later tabulation. 

After the first half of the interview, a copy of the following generic site analysis 

checklist (see Ulust. 2) would be presented to the subjects. The list was offered 

with the following introduction: "Here is an extremely generic site analysis 

checklist, please make any changes that you see fit. Please feel free to add or 

remove any items that you feel are appropriate to this site analysis checklist. 

Each item is subject to your interpretation. If you feel that they could be phrased 

better, please explain. How would you prioritize them?" This section of the 

interview was also recorded on micro-cassette audio tape. 
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Determine the client's goals. 
Determine project's budget. 

Determine the anticipated maximum number of users on the site. 

Determine number and types of existing plants. 

Determine soil type for planting an structural uses. 
Determine existing regular activities (day and night). 

Determine existing topography. 

Determine locations of utilities. 

Determine pedestrian circulation patterns (day and night). 
Determine vehicular circulation patterns (day and night). 

Determine wildlife circulation patterns (day and night). 

Determine peak activity patterns. 

Determine local historical patterns. 
Determine local social patterns. 

Determine local climate patterns (precipitation, wind, temperature, humidity). 
Determine local parking needs. 

Determine local building codes. 

Determine local sensory patterns (noise, odors, vibration, bacteria, pollen). 
Determine local geometric/aesthetic patterns. 

ILLUSTRATION 5.2 Sample List Of Site Features 

For the survey, 34 structured interviews were conducted. The objective of these 

interviews was to gather a list of features that environmental designers consider 

when they perform site analyses. A list of 62 site features was compiled, based 

on a condensed version of White's (1973) Ordering Systems. This list provided 

the basis for the sample analysis sheet that was presented to the subjects during 

the interview. 

Omissions and observations 

On at least two occasions, the participants were not asked about the priorities of 

the items on their personal checklists. 
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Looking at the study, in retrospect, the term "site reconnaissance" might have 

generated more specific answers from the professionals. The term "Site 

Analysis" seems to have evolved in its meaning over the years and now evokes 

older concepts proposed during many of the more mature participants' college 

education. 

The interviews had their difficult moments. At least three interviews were 

interrupted by phone calls or conversations. To address this, 1 to 5 minutes were 

deducted from the total time of those interviews. It is also important to note that 

one of the landscape architecture professors was in fact a graduating MLA 

student, who was a candidate for a professorial position. 

One interesting outcome of this research was the discovery that an architecture 

professors and some landscape architects felt that site analyses were not actually 

used most of the time. 

5.3 Los Angeles Survey 

This last study tried to answer the remaining five research questions by exposing 

educators and professional landscape architects to pen-based PC's. Once again 

these questions are: 

3. How can the design process, and associated factors considered important for 
design, be replicated or enchanted on a computer? 

4. What are the inherent problems associated with the direct translation of the 
design process to the computer? 

5. What current technology is available that can facilitate this transfer? 
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6. How can this technology best be used in design education and professional 
practice? 

7. How will landscape architects react to this new technology ? 

Four practicing landscape architects were invited to explore the displays and 

demonstrations at Pen-Expo in Los Angeles, September 1992. This exposition 

showcased a number of industry leaders in the field of pen-based computing. 

They were given an opportunity to explore the exposition hall and an 

opportunity to test these new computers; it was hoped that this broad exposure 

would produce some answers to the research questions. 

The four landscape architects were given a demonstration of a pen-based tablet 

computer developed by the International Business Machine company (IBM) and 

a chance to try this new computer. After this initial experience, they were 

gathered for a discussion that was recorded on microcassette tape. After which, 

they were invited into the exhibition hall to view the various hardware and 

software products. Finally, each landscape architect was given a questionnaire 

about the expo to fill out and return. 

The four landscape architects were chosen based on recommendations of 

professors Mark Lindhult (University of Massachusetts, Amherst) and Mark 

Fredrickson (Universiyt of Arizona), and later professor Mark von Wodtke (Cal 

Poly, Pomona). All of these individuals fall into the Computer Enthusiast 

category mentioned earlier. As a consequence of this selection processes, it can 

be inferred that the group was more computer literate than a random sample of 
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the landscape architectural population. Two subjects had read or heard about 

pen based computers prior to the study. 

Pen-Expo Questionnaire 

• On a scale of 1 to 7, how did you enjoy your experience using the pen-based computer systems? 

(worst) 1 2 3 4 5 6 7 (best) 

• What did you like about the pen-based systems? 

• What did you dislike about the pen-based systems? 

• Please list activities that you would use one of these computers for. Examples include: mapping, 
conceptual design, sketching, and communications. 

• On a scale of 1 to 7, how would you rate the drawing and sketching capabilities of the pen-based 
computer? 

(worst) 1 2 3 4 5 6 7 (best) 

• Were you satisfied with the computer's ability to recognize your printed lettering? 

• On the reverse side of this form, please list those commercial products that you observed in the expo hall 
that looked useful or interesting. 

ILLUSTRATION 5.3 Pen-Based Computing Questionnaire 
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6. RESULTS OF TESTING 

This section is divided into 3 main sections, each corresponding to one of the 

surveys. The first section, 6.1, has two sub-sections and documents the survey 

that was conducted in San Diego. The first sub-section documents and tabulates 

the findings and the second sub-section offers speculation about the meaning of 

these findings. The next major section, 6.2, describes the findings from the 

interviews that were conducted in Tucson. It also contains two sub-sections. 

Like the section 6.1, the first sub-section documents and tabulates the findings 

and the second sub-section offers speculation about the meaning of these 

findings. The last section is divided into three sub-sections. The first sub

section documents the group discussion. The second sub-section documents the 

results of the questionnaire distributed after the interview. The last sub-section 

discusses the implications of these finding. 

It is important acknowledge that these surveys were subject to limited resources. 

As such, the results of testing reflect limited sample sizes that might not qualify 

as statistically significant. However, the results should nonetheless introduce 

many new ideas to the field of landscape architecture. 

6.1 San Diego Survey Results 

According to the survey, landscape architects were using the computer for 

mostly word processing in 1990. This compares well with the survey conducted 

by the ASLA's Open Committee on Computers of its members in fall of 1990 

(Wilson, 1990). According to their survey, 97% of the respondents claimed that 

they used the computer for word processing. 83% of the respondents in the San 
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Diego survey reported that they use word processing. 56% of the Open 

Committee respondents, said that they used the computer for desktop 

publishing, while 53% of the San Diego respondents claimed the same. 18% of 

the Open Committee respondents, said that they used the computer for video 

imaging, while 19% of the San Diego respondents claimed the same (see TABLE 

6.11). 

Responses: Number of responses; 
Question Yes No N/R Other Total Comments 
Do you use microcomputers in 
your office? 

48 11 7 1 67 yes: in class 

no: it's in the lab 
where I teach 

Do you use... Yes N/A  %of  
total 

X ~95% conf. 
interval 

Word processing 49 11 83% 40.83 66-90 
Cost estimating 24 36 41% 20 27-55 
General spreadsheet use 26 34 44% 21.67 28-57 
Billing 21 39 36% 17.5 21-48 
Client & contact listing/ databases 14 46 24% 11.67 12-36 
Computer aided drafting/design 29 31 49% 24.17 34-63 
Computer aided presentation 16 44 27% 13.33 15-41 
Video imaging/analysis/ 
presentation 

11 49 19% 9.17 9-31 

Site analysis 11 49 19% 9.17 9-31 
Geographic information systems 8 52 14% 6.67 5-24 
Plant material selection 17 43 29% 14.17 16-43 
Desktop publishing 31 29 53% 25.83 36-64 
Specification writing 28 32 47% 23.33 32-61 
Modem 6 54 10% 5 3-22 
Site engineering 15 45 25% 12.5 13-38 

TABLE 6.11 Computer Usage 
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The preference of the San Diego respondents for menus, mice, and icons suggests 

that they prefer GUI's (see TABLE 6.12). In fact, there were two subjects that 

explicitly mentioned the Macintosh, and one that wrote, "Intuitive interfaces." 

What makes software easier: Yes N/A % of Comments 
total 

Menus 47 13 80% 
Icons 30 30 51% 
Mice 27 33 46% 
Manuals 17 43 29% 
Help features 21 39 36% 
Color 23 37 39% 
Telephone support lines 9 51 15% 

37% Familiar with software 22 38 
15% 
37% 

Simplicity 8 52 14% 
Other features 11 49 19% • I don't have time to 

read Manuals 
•Intuitive 
interfaces 

•Digitizer 

• Hand menu reference 
cards 

•Apple Mac •Digitizer 

• Speed of chip in cpu •Mac! •Digitizer 

TABLE 6.12 Helpful Features 

One interesting comparison between the factors that make software easy to learn 

and reason for not using computers, was ease of use versus cost of purchase (see 

TABLE 6.13). 61% of the subjects said the "easy to learn" was a factor in 

purchasing software, while 22% said the "too expensive" was a factor for not 

using computers. So it could be inferred that a well designed 

program/computer, could lead a professional to spend the extra money to gain 

the benefits of a computer. 
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Which determine your Yes N/A % of Comments 
purchasing a new program: total 

Good price/feature ratio 34 26 58% 
Easy to learn 36 24 61% 
Good manuals 15 45 25% •No such 

thing! 
Good customer support 19 41 32% 

Good help features 10 50 17% 

Sophistication 14 46 24% 
Compatibility with other 
programs 

25 35 42% 

Versatility 18 42 31% 
Special features 16 44 27% 

Other features 5 55 8% •Macintosh-like transferability of software 
and features 

•Meets identified needs •govt. 
Regulations 

•Educational discount •"Fun, easy" 
other comments: 

•"Can be added to, such as a plant 
selector program" 
•Do what I want it to 
•Good reputation for 
reliability 
•Mac To DOS conversion 

TABLE 6.13 Purchasing Factors 

It is also important to note that none of the subjects who did not use a computer, 

blamed it for being inappropriate or restrictive of creativity. 

One interesting coincidence is that the number of subjects who indicated that 

they did not know enough about computers, equals the number that claimed that 

they did not have time to use computers (see TABLE 6.14). This suggests that 

there are landscape architects who do not feel that they have time to learn 

enough about computers to use them. 
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Why don't you have a Yes N/A % of Comments 
computer? total 

Too expensive 13 47 22% •But we'll probably buy one 
anyway 

Don't know enough 4 56 7% (One respondent put 3 x's) 

Inappropriate 0 60 0% 
3% Fear 2 58 
0% 
3% 

I can't program 2 58 3% 
Too complicated 1 59 2% 
Don't have time 4 56 7% 
Can't type 1 59 2% 
Restrict creativity 0 60 0% 

Other Reason 7 53 12% •I haven't learned to use a computer yet. but I will. 
•Not enough to go around to all employees 
"•I can't afford one, but I'd buy one if I could" 
"•If I buy one now, will a new(er), better one come out 
tomorrow? will programs be compatible?" 
•Don't know whether to get Mac or DOS 
•I'm a student and would like to learn but it's not in 
our curriculum 
"•I'll buy one soon, but only for word processing" 

TABLE 6.14 Reasons For Not Using Computers 

6.11 Summary 

It could be argued that due to the significant changes in the prices of computers 

since 1990, this study is out of date. Granted, many landscape architects have 

purchased computers since then, however, by 1992 many of these professionals 

were relying on others (administrative assistants and junior associates) to 

perform most of their firm's computerized tasks. 

On the basis of the findings of this survey and personal experience, it can be 

strongly concluded that most landscape architects in 1990 were using the 

computer to make reports look fancier. In fact, it looked as if most landscape 
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architects used the computer as an expensive typewriter. Although some stated 

that they used the computer for plant material selection, personal experience 

suggests that they were really only creating plant lists with their word 

processors. 

According to the survey, few landscape architects were utilizing modems at that 

time. Instead of having files sent to clients and plotting services, significant time 

was probably spent having CAD files delivered. 

In retrospect, the "Good price/feature ratio" answer was a waste of space, since 

you would expect most people to choose this. However, only about half the 

group chose that option. Also, how could more than half the group consider 

software for purchase based on the fact that it is easy to learn, when they 

probably had never tried it? 

6.2 Tucson Survey Results 

6.21 Data Tabulation 

After all of the interviews were completed in the second survey, the answers 

from the personal lists were tabulated and put into groups of categories. Table 

6.21 illustrates a summary of the factors that environmental designers consider 

important for site analysis. Every site feature listed by the participants was 

sorted into one of 17 categories. There were two additional groups used to 

illustrate priorities and references. Table 6.21 lists the total number of responses 
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in each of the 17 categories (In Bold type). Below each category heading are 

responses that were chosen by 3 (~10%) or more of the subjects. 

There was a lot of variety in the definition of site analysis. Therefore, factors that 

appeared unique were treated as separate responses and were listed 

individually. Features that seemed similar were counted as multiples of a single 

response. 

This study points out the factors that are foremost in a designer's mind. 

Theoretically, the designers indicate their degree of value for a feature by 

demonstrating an ability to remember it in their list. 

Table 6.21 shows that environmental designers put much emphasis on climate, 

sensory stimuli, surrounding social and physical environments, and zoning 

regulations for general categories. 

The most common responses (7 or more responses) were: existing vegetation, 

views, topo, soil types, topo/drainage, utilities, historic: archeological, solar 

angles, surrounding land uses, and noise. 
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Physical features Total: 15 
geology 5 
site location 3 

Hydrologic features Total: 15 
H20: hydrology 4 
H20: washes 3 
H20: watersheds 3 

Biotic features •••••••••••••••••a*** Total: 24 
riparian areas i 3 
wildlife types 3 

Land contours Total: 49 
topo 16 
topo/drainage 12 
topo/slopes 9 

Existing foliage Total: 35 
existing vegetation 19 
vegetation types 7 

Soil Total: 17 
soil types 14 

Utilities Total: 28 
utilities 11 
utilities: power lines 3 
utilities: waterlines 4 
utilities: sewer 3 
water quality 3 

Zoning Total: 40 
current development/land uses 5 
easements 3 
property lines 3 
zoning of site 7 

Surrounding social Total: 43 
environment 
character of site 5 
demographic 3 
historic: archeological 9 
historic: regional/traditional 6 
social/economic 3 

Sensory Stimuli Total: 47 
noise 7 
pollution 5 

Sensory Stimuli continued 
regional culture 3 
views 18 
views: on to/from the site 5 

Significant features ••••••••••• Total: 12 
existing structures 8 

Climatic Total: 56 
air quality 3 
climate in general 5 
macroclimate 3 
microclimate 4 
precip.: rainfall 3 
solar: angles 8 
sun/shade characteristics 6 
weather 3 
wind 4 
wind: prevailing 4 

Site use/activities Total: 8 
activities/uses-human 3 

Surrounding Total: 43 
physical environment 
how site relates to neighbors 3 
support services (schools, 2 
medical, daycare) 
surrounding building forms 5 
surrounding land uses 7 
urban context 3 
zoning of adjacent property 3 

Circulation Total: 26 
general accessibility 5 
general circulation 4 
general transportation 3 
ped. circulation 5 
vehicular circulation 6 

Access Total: 10 
ingress 3 
vehicle access 3 

Effects of Total: 5 
surrounding features 

Design opportunities Total: 5 

TABLE 6.21 Significant Site Factors 
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6.22 Findings From Survey 

As stated above, below each category (in Bold type) in Table 6.21 is a response 

that 3 or more subjects offered. Looking at this table, it can determined that most 

of the responses were provided by an average of 5.5 participants (or 16% of the 

total group of 34.) Since the responses were supplied from memory, it is fairly 

safe to say that environmental designers should definitely keep a copy of a 

personal site analysis checklist. 

Clearly, this survey demonstrates the fallibility of human memory. At the very 

least, more than 3 subjects should have offered "activities/uses-human" as a 

response. In addition to this failure to remember key subjects, many participants 

were particularly vague in their descriptions of site features. This might reflect a 

lack of practice in the area of site analysis, or that the subject's memory can only 

offer a vague description of a checklist item. This evidence tends to support the 

idea that some form of checklist should be used by environmental professionals. 

Furthermore, the data from the survey offers an excellent supply of items for a 

checklist. 

Not only could the data collected be used for conventional checklists, but it could 

hold potential for the areas of geographic information systems (GIS) and expert 

systems. A dedicated group of programers could take this data and develop a 

GIS package that included features from an expert system to look at site data and 

automatically creat suitability maps for areas like Tucson, Arizona. 
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6.3 Findings From Los Angeles Survey 

The group helped suggest some of the reactions that many landscape architects 

may have toward pen-based PC's. The discussion took place in a manner similar 

to the forums published in Landscape Architecture Magazine. The first subject 

was their impressions. To help maintain objectivity, the four subjects will be 

identified as subject 1,2,3, and 4, and will be called "S/he." To avoid confusion, 

each paragraph is prefaced with a seating chart like this: 

Number 5 is the interviewer and the other numbers correspond to the speakers. 

qJL-
The white circles are used for people who are not speaking: 

o 
6.31 Results Of Group Discussion 

q-O o. 

o" 
Subject O opened the discussion with the opinion that the technology was not 

ready yet, but that it offered some possible uses. S/he was pleased with the pen-

based tablet's ability to edit a word processed document. (The demonstration 

show-cased the use of editorial marks such as "x"-ing out words with the pen to 

delete them.) S/he also expressed doubt regarding the graphic capabilities. (The 

demonstrator from IBM, was unfamiliar with the software that featured shape 

recognition.) 
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CLX> QJ 

o 
In response, Subject ©, expressed dismay about the idea of carrying around a 6 

pound tablet for just editing text documents. (The model that IBM 

demonstrated, which weighed about 6 pounds, was considered to have one of 

the best weight versus durability ratios in the industry at the time of the 

discussion.) S/he did not consider it to be an improvement over paper, although 

s/he did concede that the tablets would be useful for filling out computerized 

forms, such as tree inventories or contract supervision forms. S/he admitted that 

s/he did not see all the possible application for such a computer, but that they 

seemed to be quite cumbersome for writing letters (written messages). 

o 
Subject © was quick to disagree. S/he felt that the computers promised to be 

useful tools for both verbal and visual note taking. (This subject had apparently 

thought about the topic prior to the study, because six months later, s/he 

published a book that contained many of the ideas that s/he expressed later in 

this discussion.) 

o , ®  O r )  

c_b 
o 

One of subject ®'s most interesting comments was: 'The one bottleneck in using 

electronic media (such as computer files such as CAD drawings and written 



63 

specifications) is getting things into digital format. .. .this [pen-based computer] 

seems to me to have the promise of a tool that would enable you to work with in 

a meeting and put things directly into a digital format." 

Subject © expressed the idea of transferring field notes from a tablet PC to an 

office machine and then using a word processor or CAD package to further 

develop and refine the ideas (much like Apple's intent with Newton.) S/he 

proposed a scenario where a designer could go into the field without needing to 

plot CAD drawings and mark them up, only to return and re-enter the changes at 

Subject © suggested that pen-based PC's could be used for tree surveys. S/he 

remarked that a 6 pound computer seems relatively light compared to the 

paperwork for 1000 trees, and that the added benefit of not having to re-write the 

data into a computer might make the weight more bearable. At this point the 

interviewer (©) pointed out that lighter models existed. Subject © pointed out 

that if all the tools were digital, there would be no need for the 6 pounds of 

paper. Subject O pointed out that there would be no need for one's briefcase 

O ® O o 

O 

the office. 

either. 
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o 
Subjects O and © debated the relative merits of extending the pen-based 

technology to drafting table sizes. Subject 0 wondered out loud if they would 

design large digital drafting surfaces. Subject © argued that a CAD draftsperson 

should be able to use features known as pan and zoom (Pan and zoom allow a 

CAD user to view a graphic file much like a video camera. The terms are 

analogous.) to examine work in progress on a much smaller tablet (possibly 18" x 

24"). Subject © mentioned, ".. .a little bit more of the feel..before s/he was 

interrupted. Subject O explained that s/he had experienced many CAD 

operators who suffered a form of tunnel vision. This is a situation where the 

operator has difficulty visualizing the project (ie. a site) outside the current frame 

Subject © said that s/he felt that pen-based PC's has, "potential for a very good 

interface for CAD." S/he proposed a device that docked to a computer and 

served as a digitizer tablet. 

The group briefly discussed the history of the Pen-PC until a question was raised 

about the type of computer that was demonstrated. The interviewer (©) 

of view. 

o 
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explained that part of the reason that IBM's machine was chosen was that it ran 

software that seemed the most compatible with landscape architects (because it 

was designed for non-computer users). 

At this point subject © expressed the opinion that there were a lot of landscape 

architects who lacked keyboard skills. Subject © stated: 'Traditionally 

landscape architects have prided themselves on their hand lettering. Although I 

can see where these machines would need to be trained to our hand lettering. Or 

you would need to train yourself to what is recognized." 

Subject O asked "can you have three different [users]?" The interviewer (©) 

replied that s/he thought that a statistical system was used that takes data from 

all the users, so a new user would have a better chance of being understood if she 

joined an existing group of users. Subject © suggested that each individual 

would have her own machine. 

The interviewer (©) took a moment to point out that the IBM was also one of the 

top of line models (it received a high rating for its durability.) S/he also 

mentioned that, NCR had a four and an half pound model (a little more fragile.) 

o 

O  O . . . D  r\ 

& 
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S/he recommended that the group go look at the different models after the 

discussion. 

Subject © expressed concern about handwriting recognition. S/he said that even 

if the technology were very good, s/he could only write at about 20 words per 

minute (WPM) while s/he could type more than 60 WPM. S/he stated that 20 

WPM would be OK for occasional notes in the field, "where you don't want to 

drag around a keyboard," but can not compare to typed input. Subject © 

completed the idea by stating that keyboard skills would be used in the office. 

At this point the interviewer (©) described the various sights to visit within the 

two exhibit halls. S/he also mentioned products that were considered to be 

appealing to the group. Subject © interjected that the products were directed at 

big companies for forms+ based applications. (Which makes sense, since large 

companies are usually the only business with the resources to buy technological 

innovations.) 

o 

O O cx 

£1 O O ft 

o 

A form based application is an electronic version of a paper form (ie. inventories, or invoices) 
that have been adapted for pen-based computers. 
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The interview asked which was more time consuming: transferring handwritten 

data to the computer or inputting it directly with a pen-based PC, and how long 

does it take to get it right. Both subject © and © said that when they are in an 

office, they spent a lot of time near keyboards. Subject © added that s/he rarely 

hand-wrote things. Subject © said that s/he only writes notes by hand in 

meetings. 

Subject © revised the question to, "Where do you want to spend the time, and 

who's time do you want to spend." S/he speculated that it would take more total 

time for the support staff to transcribe handwritten notes than it would to have a 

computer recognize one's writing directly. Subject © tried to clarify the question 

as a matter of office size and equipment. Subject © replied that "it's expensive to 

maintain support staff.. .of course it's expensive to maintain equipment too. If 

you can enable very capable professionals with these kinds of tools, then they 

don't need as much support staff. .. .then they can get information in a very fluid 

Subject © claimed that s/he was intrigued with the . .potential to be out in the 

field more." (draft while standing) "...we've become detached from the reality of 

the field..." S/he seemed enamored with the idea of designing while in the 

contextual surroundings of a project. Subject O suggested that a laptop PC 

O © O 6* 

O 

form." 

o 
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might be capable of the same kind of portability. Subject © replied that you 

could use laptop or even a print out on paper, but that the idea "of being able to 

sketch on it directly is .. .very appealing." 

o 
Subject O commented that it is very difficult to sketch in programs like 

AutoCAD. S/he stated that it is really hard to get ideas out CAD. S/he said that 

one needs a pen to get ideas out quickly, then they can be transferred to a 

desktop computer. 

© 
The interviewer (©) asked subject © what s/he thought. 

o 
Subject 0 was not really sure that the technology is ready to be used with a 

drafting program. S/he said that the technology looked good for entering text 

while in the field, but the demo did not show any shape recognition. S/he 

wanted to know how precise could the technology be. S/he wondered if the 

technology would go beyond conventional pens, and whether we were going 

backwards (metaphorically). S/he wanted to know if the machines would get 

faster and more accurate. 
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o 
Subject O commented that there are still a lot of architects and landscape 

architects who are afraid of the computer because they do not want their 

drawings to look the same as other computer users. S/he said that designers 

have complained to him that drawing look the same, designs look the same; that 

creativity is gone. Subject O hypothesized that designers might change their 

minds if given a computer with a pen. 

O 

"I don't happen to agree..., " Subject O said, ".. .but they're afraid of numbers, 

and forms, and... every thing being the same." S/he then addressed subject @'s 

concern for accuracy, showing a real understanding of the nature of computing 

machines, saying that the accuracy was inherent to CAD programs. S/he then 

expressed some frustration that the demonstration tablet did work the way s/he 

expected it to. 

o 
Reacting to the commentary on creativity, subject © described two types of 

thinking: inductive and deductive. S/he said that when we think inductively, 

"loose, fuzzy sketches are really what we express." The other mode of thought is 
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deductive thinking, "where we develop ideas. .. .That [can be] done very nicely 

on a computer with a CAD system." 'The thing that I find intriguing here.. .is 

this pen-based format, not realized yet, it has the potential of capturing some of 

that fuzzy thinking that we do, and yet getting it into a digital format then it may 

be easier to then move into the other mode of thought...since it is already there 

and captured." S/he agreed that it is possible to scan a drawing into the 

computer and use that for a base plan, but stated that the pen-based computer 

might be a good way to get ideas into digital form. 

6.32 Results Of Questionnaire w 

The group seemed to enjoy the exposure to pen-based computers, reporting an 

average rating of 4.75 on a scale from 1 (worst) to 7 (best). Though as one reads 

the documentation, it becomes clear that each subject has developed an opinion 

about the technology. Notice that subject O frames his comments based on his 

practical experience with computer hardware, while subject © takes a theoretical 

approach, assuming that technological advancements are forthcoming. Also note 

the two forms of skepticism that subject © and 0 present. Subject © has 

difficulty predicting the future of the technology but seems exited about its 

promise. Subject © poses all of his comments based on the fact that he is not 

satisfied with the current technology. 

@ @_o © 

In response the second question on the questionnaire: "What did you like about 

the pen-based systems?" three of the participants wrote that they liked the 

potential that the machines had. 
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Subject O: The portable nature, no keyboard, very 'handy/ the detachable 
pens (no wires). 

Subject ©: Possibilities for mapping, conceptual design/sketching. -The best 
thing was its potential. -Questions of dependability and cost arose 

Subject ©: Drawing directly on the image. Portability and the potential to use 
when standing in the field. The GO's PenPoint operating system 
-notebook metaphor -object orientation -preemptive multitasking 
environment 

Subject ©: It has potential for landscape architecture in areas of forms and 
some field work. It is compact and portable 

In response the third question on the questionnaire: "What did you dislike about 

the pen-based systems?" the group agreed that the technology was currently 

unsatisfactory. 

Subject O: Too slow, no color, [the] only one [that] i found [that] could [run] 
autocad (and even then the driver wasn't ready), battery life still 
too short, hard to read from an angle, no attached drives for 3.5 
disks. 

Subject ©: Seems cumbersome (the hand-held unit). Lettering is slow to do 
and recognition is not good. 

Subject ©: Character recognition seemed slow and not very accurate. Lack of 
hardware power (Need a fast 386 DX or 486 for graphic 
applications.) Lack of RAM and ROM needed for graphics. Lack of 
sophisticated graphic software. (This may be available, but we 
didn't use it.) Control of pen. Would like pressure sensitivity. The 
price relative to what is available in notebook computers. 

Subject ©: The programs available do not meet landscape architect's needs 
today. Expensive. 
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In response the fourth question on the questionnaire: "Please list activities that 

you would use one of these computers for?" the group agreed that the 

technology was currently unsatisfactory. 

Subject ©: As builts, sketch ideas for site analysis, check lists for site analysis, 
calendar. 

Subject ©: Tree survey work in the field, generally field work. I preferred the 
desk top unit- it seemed more reliable, but they could have been 
[because] the computer was bigger. 

Subject ©: Forms for user surveys, tree surveys etc. Taking field notes. 
Conceptual design (if it was quick and had the feel of a pencil.) 
Computer-aided design user interface if it was tied to a powerful 
workstation. Field checking drawings and maps (if it could handle 
CAD and GIS drawing formats.) Construction administration 
(Again, if it had the capacity to handle construction documents.) 
Daybook and journal functions (if there was a pocket sized 
version.). 

Subject 0: In its current hardware and software, I do not know of any 
activities except field paperwork. 

The group was divided over their answer to question five. Half the group rated 

the drawing and sketching capabilities as 2 and the other half rated it as 4 or 

higher. The average score was 3.5 on a scale from 1 (worst) to 7 (best). The two 

subjects who used the computer for more CAD related tasks, seemed more 

comfortable with the relatively crude graphics on the tablet. Curiously, their 

drawings impressed the pen promoters enough to show them at their display 

booths as examples. 
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On the sixth question, "Were you satisfied with the computer's ability to 

recognize your printed lettering?" all agreed that the computer's recognition 

abilities were very poor. 

Subject ©: Not yet. 50% success not good enough. 

Subject ©: No, very poor. 

Subject ©: I was not satisfied with the computer's ability to recognize my hand 
lettering. I assume I could train the recognition software (or it 
could train me) to do better; however, I became somewhat skeptical 
when I watched a number of demonstrations where company 
representatives could not get their machine to consistently 
recognize their lettering. Also, I can type roughly three times faster 
than I can letter. Consequently, it is doubtful I would use pen 
computers for much text entry. I see their graphic user interface 
having more potential. 

Subject 0: No. 

The responses for the last question, "On the reverse side of this form, please list 

those commercial products that you observed in the expo hall that looked useful 

or interesting," was punctuated by subject O's comment: 'They all looked 

interesting but I don't believe they are very useful right now. The technology for 

landscape architecture has not advanced enough yet." 
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6.33 Summary 

Many of the group's impressions were very consistent. They all agreed that the 

computer's ability to recognize their printed letters was unacceptable, but they 

were divided over the graphic capabilities of the computer (apparently two of 

them were expecting more natural looking graphics). Though the group agreed 

that these computers did not appear to be viable in their current incarnation, 

there was strong agreement that the technology held enormous potential as a 

future tool. Members of the group were pleased with the size and portability of 

the tablet models, but they were unhappy with the weight of the computers. 

The group imagined using these computers for sketching "as builts", site analysis 

diagrams, personal information management, tree surveys, field checking 

drawings, and as a potential CAD interface. 

It seemed like there was a strange mixture of awe, fear, and anticipation about 

these computers. There was real interest in the products, but the whole group 

really wanted to see a computerized drafting table. They probably would have 

wanted this table to recognize the shapes they sketched and turn them into CAD 

elements which could be edited later. Since they all agreed that pen-based 

computers looked like good text editing tools, it is reasonable to assume that 

these computers would be outstanding editing tools for CAD drawings. Imagine 

the savings in time and paper. Better still, imagine the ability to use a pen on a 

computer display, marking up a drawing with changes, and then watching the 

screen update the drawing to your changes. Based on the speed of computer 

evolution, these ideas may not be that far off in the future. 



75 

7. CONCLUSIONS 

This section addresses the research questions, examines their answers, and 

discusses the resulting implications. With regard to question 1 (How are 

computers currently being used in the field of landscape architecture and what factors 

influence landscape architect's to use computers?), the findings imply that landscape 

architects were using the computer for mostly word processing in 1990. After 

that, the next most popular use for the computer was desktop publishing. This 

was followed closely by CAD. Apparently landscape architects are mirroring the 

most computer software consumers, in that the designers seem to appreciate 

programs that provide graphic feedback such as menus, and direct manipulation 

of programs with devices like mice. 

In regard to question 2 (What factors do environmental designers deem to be important 

to consider for landscape design?), there was much agreement on the categories 

(shown in descending popularity): Climate, Land Contours, Sensory Stimuli, 

Surrounding Physical Environment, Surrounding Social Environment, Zoning, 

and Existing Foliage. There was, however, notably few responses in the areas of 

regional culture, activities/uses-human on site, and vehicle access. 

Research question number 3 (How can the design process be replicated or enhanced on 

a computer?), evoked some ideas from subject ©. His key concept was to use the 

computer to enter conceptual ideas directly into the computer as they are 

developed, rather then once on paper and then again via digitization (a common 

practice currently). Subjects © and © agreed that a large digital drafting surface 

would be beneficial to the profession. Subject © proposed that illuminated 
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digitizer-displays featuring pen-based technology might be a good interface 

(method of human-computer interaction) for CAD. However, the entire group 

agreed that the technology was not ready for these developments yet. 

With regard to research question number 4 (What are the inherent problems 

associated with the direct translation of the design process to the computer?), the group 

strongly agreed that the handwriting recognition was unsatisfactory. Subjects O 

and © agreed that a major, yet unresolved, issue was the compatibility of pen-

based computer software and hardware with mainstream desktop computer 

software and hardware. 

With regard to research question number 5 (What current technology is available 

that can facilitate this transfer?), the group seemed divided on the value of pen-

based computers. Subjects 0 and © seemed excited by the prospect of 

eventually owning and using the new technology. Subjects © seemed more 

interested in the larger desktop model that IBM was showing in the exposition 

hall. Subjects © seemed to think that the technology was unsatisfactory. 

With regard to research question number 6 (How can this technology best be used in 

design education and professional practice?), the group did not address the issue of 

design education; only professional practice. However, it is speculated that 

students could eventually benefit from pen-based computing technology because 

they could transfer many of their drawing skills from paper media to digital 

format. Additionally, educators and students would not have to grapple with 

the question of which method of drawing and drafting should be taught. 
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With regard to research question number 7 (How will landscape architects react to 

this new technology ?), the group agreed that the current state of the technology-

was unsatisfactory for practical applications. Despite this condemnation, they all 

stated that the technology looked very interesting; even exciting. Three of the 

subjects even requested to be notified of future opportunities to use the 

technology. Subject © went so far as to conjecture that the technology might 

help open the door to computing for non-computer using architects and 

landscape architects. 

With all these conclusions in mind, consider the creative process for landscape 

architects. A major part of the creative process involves the documentation of 

ideas quickly in a rough sketchy form. Line or vector graphics are too 

regimented to facilitate this style of creativity. Bitmap graphics are much better 

suited to this process because although they produce rough images, they allow 

the designer to visualize varying line weights and shades. They offer a 

foundation, similar to some program's template function. 

When confronted with a direct feedback computer tablet (one that puts the 

display directly below the surface of the tablet) a group of landscape architects 

expressed a combination of appreciation and dissatisfaction with the technology 

(see Los Angeles study below). Based on discussions with this group, a model 

for a perfect drafting/design program would include the ability to sketch on a 

computer's screen at a resolution approaching that of a pencil, and the ability to 

draw revisions over a current image (like tracing paper overlays); in affect 
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mirroring current design methodologies but with computer enhancement. The 

designer would be able to see the previous version(s) beneath the current version 

and copy portions from the previous version to reduce redrawing time; thus 

utilizing the computer's advantages. Then the designer would be able to trace 

the final sketch and the programs would interpret the pen strokes into the high 

precision world of CAD vector graphics. 

Designers could probably benefit from a system that allowed them to draw 

directly on a digital surface. Based on discussions with designers, the system 

would need to have more surface resistance, like pen and paper has, and it 

would need to have a much higher resolution. It would need to have shades of 

gray like a pencil and the same direct feedback you get from drawing on paper. 

The image would have to be directly under the tip of the pen (stylus) and the 

precision would have to be greatly improved. 

Once the device operated as outlined in the above description, its software could 

take advantage of the digital environment and new software technology. 

Imagine the ability to sketch a walkway and then have the computer straighten 

out the lines and angles. Then you could 'rotate' this newly created CAD 

drawing element to any angle with the tip of the pen. Better still, imagine a 

sketching environment were repetitive drawing is enhanced by modern software 

commands like Cut, Copy, and Paste. Now imagine the ability to Undo' a 

mistake. In this environment it would be possible to resize drawing elements 

just by moving the tip of a pen from one corner of a current shape to the new 

corner position to create a larger version of that shape. Instead of repeatedly 
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tracing shapes on pieces of tracing paper to explore variations on ideas, imagine 

the ability to just make a copy of the whole scheme and then editing that. 

Once the ideas are satisfactory, they would already be in the computer and could 

be easily scaled to finished dimensions. Finally, since the shapes become CAD 

drawing elements as they are drawn, they could be displayed in separate layers 

for clients. In this way design could be truly integrated with the drafting. The 

final package would offer freedom and comfort for expression in a satisfying 

mode, with the inclusion of tools that make the modification of a design a 

pleasure. 

Having personally examined one, Apple's Newton seems to offer many, but 

defiantly not all of these desired features. It allows the user to draw basic shapes 

that it can straighten and cleanup. Unfortunately this ability is still very basic. 

These shapes are generally quite simple. More importantly, they are not CAD 

drawing elements. In addition to this, is the fact that the Newton's drawings are 

only black and white. 

On the other hand, the Newton is light weight and very portable. Even more 

impressive is the fact that it is fun to use. Though "fun"should be presented with 

a qualifier. If one expects the Newton to recognize their handwriting 

immediately, they are in for a major disappointment. In personal experiments, 

the Newton only recognized my handwriting about 50% of the time. Whether 

the Newton becomes a common tool among landscape architects remains to be 



80 

seen, but it is likely to be popular with those who already enjoy using graphical 

computers. 

8. FUTURE RESEARCH 

Based on the preceding conclusions, there are three research projects that could 

be perused in the future. One project entails equipping a number of landscape 

architects, that use CAD, with Apple Newtons. First the professionals would be 

timed as they worked on approximately five projects. Then they would be 

equipped with a Newton for a short period of time (possibly two weeks) to get 

familiar with its features. After this period, the landscape architects would be 

timed as they worked on five more projects, while using the Newtons in the 

process. Each landscape architect would be chosen based on the fact that they 

would work regularly for similar types of clients and similar types of projects. 

This would reduce the significance of different types of design problems. 

This study would try to determine if a pen-based computer can enhance the 

creation and modification of digital information. There is no doubt that the 

inherent diversity between projects will make each design project difficult to 

compare, however, it should be possible to get an idea of the Newton's 

capabilities since many designers tend to work on similar types of projects. 

The key factors to observe in this study would be: the number of hours taken to 

generate ideas for a client, before and after the addition of the Newton; the 

client's response to the quality of the design; the number of hours spent entering 
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and editing CAD drawings, before and after the addition of the Newton; and 

designer's perception of whether or not the Newton was helpful. 

As larger pen-based computers are introduced, it would be interesting to 

examine whether display size is a factor in computer avoidance by landscape 

architects. A number of landscape architects would be allowed to use pen-based 

computers or varying size and their reactions would be measured. Then They 

would be allowed to chose one model to use in their offices for two weeks. After 

this period of use, they would be surveyed to determine how helpful the 

computers actually felt. Then each landscape architect would be asked if they 

would chose the same size model in the future. 

The last research project is possibly the most involving. A software package 

should be developed that facilitates the editing of CAD drawings with a pen-

based computer. This software package should act as a translator for a landscape 

architect and his or her preferred CAD program such that the designer can 

leverage past experience with the CAD program while also using manual editing 

gestures and symbols that they already know how to use. 

Once this program is written, there are two tests that should be performed. The 

first test would be to compare productivity times for manual editing versus using 

the new program. The other study should document the reactions of practioners; 

specifically, their level of acceptance. 
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