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| . Introduction

Drawing is the means to communicate design ideas
for architects and landscape architects. It is also a
process of design thinking that can be considered as
the interaction between creativity of the human brain
and the environment. Environmental information can
be perceived by a designer through drawings on the
paper, and the creative design ideas of a designer can
be realized on the land through drawings.

Modern computer technologies have brought many
changes in cultures of drawing into design professions
such as architecture and landscape architecture, It is
widely accepted that computer technology has impro-
ved and made drawing easier in terms of constructing
perspectives and producing construction documents. In
today's professional practice, with the ready avail-
ability of computers and software programs that
assist the landscape architect, it has been suggested
that landscape architecture and architecture may
become paperless professions in the near future (Sipes,
2005).

On the contrary, there are also much supports in
the literatwre and through personal interviews for
using hand drawing at certain phases of the design
process in the profession (Gruzdyz, 2002). Even today,
when computer assisted drawing systems have taken
over many aspects of architectural practice, most
designers still make their study drawings by hand in
much the same way architects have made them for
the past five hundred years (Herbert, 1993). In 1990,
ninety percent of computer applications in design
offices were for production drawings, leaving the
“creative act of design” virtually unaided by the
computer (Dines, 1990). Taking the side of com-
puterization even further, few scientists still believe
that organic mechanisms possess physical qualities
that cannot be replicated eventually by man- made
contraptions ( Amheim, 1997).

Technological advances have enabled landscape
architects to use a computer for many aspects of
drawing, but the literature suggests that there re-
mains a place and demand for hand drawing in
professional practice, There has been limited research
into how hand drawing is continuing to be used in
professional practice in light of these technological
advances. The question exists of whether there re-
mains a need for hand drawing in professional prac-
tice design and thus the education of landscape
archifects. There is also the question of how com-
puters are being used in drawing. The fact that little
is known about what is specifically being used in
practice leaves the question of how to best prepare a
landscape architect student for entering practice or for
landscape architects to include computer training in
continuing education,

In this light, this study aims to investigate (a) how
landscape architects’ personal background affects the
use of computer technologies and (b) at what design
stages hand drawings and computer assisted dra-
wings are used in professional practice. Furthermore
this study looks at how computer technologies affect
the design process in practice. This is important
information for teachers and students alike as there is
a limited amount of time to spend teaching drawing
in the classroom. Having the knowledge of what
practitioners are doing enables teachers to restructure
curriculum where necessary and for students to make
the most of their education in both hand drawing and
computer assisted drawing. The results of this study
can be used to guide educators who will be restruc-
turing curriculums in programs of landscape architec-
ture in order to respond to changes in the way of
designing in practices. The results of this study are
important for practitioners in allocating  limited
resources and investments in training personnel and
in providing the right tools and software for em-
ployees.
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I, Literature Review

In Ta's (2002: 2003) study, over one hundred
landscape architects were surveyed and few felf the
computer can improve drawing aspects of the
profession or that traditional practice methods will be
totally replaced by the computer although there was
agreement that there would be an increasingly digital
practice in the future. Upon review of fifty-six job
listings by the American Society of Landscape Ar-

chitects (ASLA), January 10, 2005, it was found.

that thirty-seven (37) of those listings requested that
strong hand graphic skills be present in the job
candidates (ASLA Job Listings, 2005). Besides CAD
skills, hand drawing graphic skills were the most
commonly listed skills required for employment. Other
graphic requirements listed in order of frequency
included CAD experience, graphic skills, design skills,
computer generated graphics, drafting ability. and one
job listing requesting 3D modeling. Speciﬁc computer
graphic software listed by these fifty-six employers
included AutoCAD, Land Development, Photoshop,
3-D Viz (a three-dimensional visualization program),
Tustrator, Arcview GIS (Geographic Information Sys-
tems) and Freehand (ASLA, 2005). The review of
these job listings showed that hand drawing is
important in professional practice in spife of advan-
cing technologies in the computer graphics field.

It is apparent that although manual draftsmanship
may no longer be required to enter a design career,
those who master the language of drawing are likely
to see, to think and to communicate with more
sophistication than those who only master the compu-
ter. Aside from this competitive advantage, however,
there's a deeper satisfaction to be derived from drafts-
manship: “the thrill of vanquishing a monster- sized,
fire~ breathing design problem with nothing more
than a small, sharpened stick” (Doyle, 1999: 3).
Clearly both drawings by hand and mouse must be

taught- in our architecture schools, not as antithetical
representations, but as integrated elements of the
creative process (Gruzdyz, 2002: 66). “The computer
is now able to perform many graphic tasks which
were formerly done by hand but there will always
be a need for landscape architects who can draw
well and draw fast. Graphic skills will have a
positive effect on one’s ability to develop creative
design ideas and on one’'s success at selling those
ideas” (Reid, 1987: 41).

The literature shows that hand drawing is the best
way to get an idea from the mind to the paper in form
of a sketch or conceptual drawing, It also shows that
there are increasingly helpful computer programs fo
assist in drawing, but that it is not clear that com-
puters will take the place of hand drawing in
professional practice. The literature review reveals that
little research has been done regarding finding out how
hand drawing and computer drawing are being used in
specific ways, There are many indications that hand
drawing is important in the early phases of design, but
there have been no specific studies to support that
thesis, It has also been suggested that the computer is
able to assist or replace hand drawing in terms of
making presentation drawings, perspectives and three-
dimensional studies. The literature suggests that plan
drawings and construction documents are being widely
generated by the computer and that hand drawing has
virtually no role in these types of drawings today, yet
there has been no specific research to determine if this
is true across the entire profession. It is agreed upon
that drawing is the method of communication of a
landscape architects ideas to a client and that it is
important to hand draw as well as use technology to
help in producing graphics,

lil. Method and Data

1. Study Population
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Two hundred eleven surveys were sent to Ameri-
can Society of Landscape Architects (ASLA) full
members and full fellows in the Dallas Fort Worth
metropolitan area on March 3, 2005. Only Dallas Fort
Worth members were selected in order to have the
ability to follow-up with telephone calls if necessary
in order to obtain a high return rate of surveys, On
March 11, 2005, one week after the survey was
mailed, a reminder to return the survey was sent by
e-mail to those who had not vet responded. These
members were found using the ASLA membership
directory. The target population was a broad range of
individual landscape architects working in  various
types and sizes of offices, A total of 105 surveys were
returned and analyzed representing a 50 % return
rate from the targef population.

Before implementing the survey to the selected
participants, a pretest was conducted using landscape
architectire sfudents at the University of Texas at
Arlington. Eighteen students were provided the sur-
vey in a controlled classroom environment and given
the opportunity to complete the survey without inter-
ruptions and distractions. It took the students an
average of five minutes to complete the survey. The
pilot test proved useful in testing the instrument for
formatting, appearance and ease of understanding.
The survey was then revised to clarify any questions
that were confusing or unclear.

'2. The Survey Instrument

The survey instrument was a 31 question self-
administered survey on the role of hand drawing in
professional practice. The first eight questions were
close ended in the form of multiple-choice responses,
These questions were used fo group respondents
according to their gender, age, type of professional
practice involvement, position, self-proclaimed expe-
rience level with computer drawing programs, years of

experience, education level and income. The second
set of six questions utilized a Likert scale to measure
differences of opinions regarding the role of hand
drawing and computer drawing in professional prac-
tice and the skill level of new graduates. The third set
of two questions provided the opportunity for res-
pondents to indicate the type of computer software
they used and the tasks they accomplished with the
use of the computer. The fourth set of fourteen
questions utilized a five point Likert scale in order to
measure degrees of importance of hand drawing and
computer drawing by landscape architects fo accom-
plish various types of drawings during the design
process, A final question was posed to determine if
the way respondents design has been affected by the
use of computers. There was a blank space made
available for respondents to further explain their
answer to this question.

V. Results

1. Demographics of the Respondents

In Table 1, the gender of the respondents was 79.0
% (n=83) male and 20.2 % (n=22) female. The
predominant age of respondents was between 45 and
54 years of age with 438 % (n=46) falling in this
category. 181 % (n=19) were between 25 and 34
years of age, 21.9 % (n=23) were between 35 and 44
years of age, 162 % (n=17) were between 55 and 64
years of age. The primary place of employment
indicated by the respondents was a small private
landscape architecture practice with 352 % (n=37)
of the respondents indicating so. 124 % (n=13) of
respondents worked at mid-size private landscape
architecture practices, 152 % (n=16) worked at large
landscape architecture practices, 1.0 % (n=1) at
mid-size multi-disciplinary practices, 19.0 % (n=20)
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at large multi-disciplinary practices and 17.1 % (n=
18) were in public practice. The primary position of
the respondents was that of principal with 495 %
(n=52) of the respondents indicating such. 1.9 %
(n=2) were beginning landscape architects with less
than five years experience, 6.7 % (n=7) were
experienced landscape architects with over five years
experience, 200 % (n=21) were projct managers,
and 219 % (n=23) were senior managers.

When asked tfo indicate the level of experience with
CAD programs, high level of experience was the most
common answer with 381 % (n=40) of respondents
indicating such. 7.6 % (n=8) indicated no experience,
295 % (n=31) indicated minimal experience and 24.8
% (n=26) indicated experience. The most prevalent
number of years the respondents have been in
professional practice was over 20 years with 533 %
(n=56) of the respondents indicating such. 29 %
(n=3) were in practice less than 5 years, 162 %
(n=17) were in practice from 5 to 9 years, 162 %
(n=17) were in practice 10 to 14 years, and 114 %
(n=12) were in practice from 15 to 19 years. When
asked their education level, 686 % (n=72) of the
respondents indicated an education level of BLA and
314 % (n=33) an education level of MLA. When
asked to indicate their income level, the most common
answer was between $50,000 and $74,999 with 324
% (n=34) of respondents indicating such. 1.9 %
(n=2) indicated an income of less than $25,000, 9.5
% (n=10) indicated an income of between $25,000
and $49,000, 257 % (n=25) indicated an income of
between $75,000 and $99,000, and 238 % (n=25)
indicated an income of over $100,000.

2. Importance of Hand Drawing and Compu-
ter Assisted Drawing in Daily Design Acti-
vities and Effects of Demographic Charac-
teristics

Table 1. Socio-demographic characteristics of participants

Category Frequency (%)
Gender Male 83 (79.0)
Female 2 (21.0)
2~ (181)
3B~ 4 3 (21.9)
Age 45 ~ %4 6 (438)
55 ~ 64 7 (162)
ERET 72 (686)
Education
MLA 33 (314)
Small private 7 (35.2)
Mid-size private 3 (124)
Place of Large-private 6 (15.2)
employment | Multi-disciplinary (M) ( 10)
Multi-disciplinary (L) 0 (190)
Public practice 8 (17.1)
0~14 3(29
Nrber of 15~ 9 7 (162)
years in 10 ~ 14 7 (16.2)
practice 15 ~ 19 2 (114)
over 20 56 (53.3)
Less than $24.999 (19
$25,000 ~ 49,999 10 ( 95)
Income level | $50.000 ~ 74,999 4 (324)
$75000 ~ 99,999 25 (25.7)
Over $100,000 2 (238)
Entry level 2(19
Experienced 7(67)
Position Project manager 21 (20.0)
Senior manager 23 (21.9)
Principal 52 (495)

n=105

Respondents are asked to mark one of Likert-scale
ratings provided (5-agree strongly: 4-agree: 3-
neutral: 2-disagree; 1-disagree strongly) about im-
portance of hand drawing and computer assisted
drawing in daily routine design activities. Respondents
agreed that both hand drawing and computer-assisted
drawing are important part of their dailly design
activities, The mean of importance of computer assisted
drawing (M=4.25, Std.D.=1.17) appears higher than
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the mean of importance of hand drawing (M=355,
Std.D.=1.37) in daily design activities of respondents.
Figure 1 compares overall distribution of respondents’
self-reported importance of hand drawing and com-
puter assisted drawing, and it reveals that 457 %
(n=48) of participant strongly agree with importance
of computer assisted drawing while 105 % (n=11)
strongly disagree. About 36 % (n=38) strongly
agrees about the importance of hand drawing and 7.6
% (n=8) strongly disagrees,

Gender differences in self-reported importance of
hand drawing and computer assisted drawing were
analyzed through T-test. The results of T-test in
Table 2 indicate that there is no difference in self-
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Figure 1. Distribution comparison between importance of
hand drawing and computer assisted drawing.

[T tmportance of hand drawing
#1 Importance of computer assisted drawing

reported importance of hand drawing and computer
assisted drawing between male and female groups in
their routine design activities. The mean differences
between female and male groups is (.01 in importance
of hand drawing and 0.08 in importance of computer
assisted drawings. In both cases, female group shows
higher mean values for both importance of hand
drawing and computer assisted drawing than male
groups, but the differences are not statistically
significant at p=0.05,

The correlation between the factors of age, position,
experience with computer drawing, number of years
in practice, education level and income level was
analyzed in relationship to self-reported importance of
hand drawing and computer assisted drawing in daily
design activities. Table 3 summarizes the results of
correlation analysis between demographic factors and
self-reported importance of hand drawing and
computer assisted drawing. The results indicate that
there is no significant relationship between importance
of hand drawing and computer assisted drawing (r=
—0.12). Self-reported importance of hand drawing
and computer assisted drawing seem dependent on
each other. In specific, self-reported importance of
hand drawing in participants daily design activities is
negatively correlated with place of employment (r=
—0.34). Any other demographic variables of partici-
pants do not show any significant relationship with
importance of hand drawing, Self-importance of com-
puter assisted drawing is positively correlated with
computer experience (r=0.45) and negatively cor-

Table 2. T-test for comparing mean differences of self-reported importance of hand drawing and computer assisted drawing

between male and female groups

Perception Gender N Mean Std. D. | Mean Difference F p
) Female 22 3.55 143

Importance of hand drawing 0.01 0.05 081
Male 83 3.55 1.37
) Female 22 418 125

Importance of computer assisted drawing 0.08 0.02 0.86
Male 83 428 115
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Table 3. Correlation analysis between demographic variables, importance of hand drawing and computer assisted drawing

in daily design work®

Age Place of Position Computer Years' in | Education Tncome level g
employment experience practice level
Place of employment —0.09
Position . 0.39** —041**
Computer experience —0.46** 0.07 —0.26%*
Years in practice 0.68** -004 045%* | —042**
Education level 0.35** —001 0.14 —0.22* 013
Income level 0.38** —0.07 0.52** - 0.54** 0.03
[HDP -012 —0.34** 0.16 —006 —-0.03 —001 —0.05
ICAD -0.17 0.15 —0.26** 045** —-0.16 —0.14 0.07 -0.12

% n=105 *: p <005 **: p< 001
*: THD: Importance of Hand Drawing
©: ICAD: Importance of Computer Assisted Drawing

related with position (r=-0.26).

The correlation analysis reveals a few interesting
aspects of the relationships between demographic
characteristics of participants with self-reported
importance of hand drawing and computer assisted
drawing in daily design activities. Interestingly
enough, parficipants in larger firms tend to report that
hand drawing techniques are less important in their
daily design activities, This is might be because the
types of landscape architects’ work in large firms are
more document oriented rather than actual landscape
design while work type in small firms are drawing
oriented. Apparently computer assisted drawing was
reported as to be less important as the positions of
participants gets higher. Considering that the position
is also negatively correlated with experience of com-
puter (r=—0.26), the position itself might not be the
main factor, An explanation of this correlation might
be that participants at a higher position don't have
enough computer experience and don't use computer
often because of lack of knowledge and experience,
Additional consideration must be given to when
computer technology is available in the landscape
architecture profession. Simply serior designers with
higher position might not have the opportunity to

learn computer assisted drawing skills, not because of
their preference,

Another possible explanation has fo deal with work
type at higher position that demands less computer
experience and uses. Together these factors lead
participants at higher position report that computer
assisted drawing does not play important role in their
daily design activities.

3. Evaluation on Level of Skill in New Gra-
duates for Hand Drawing and Computer
Assisted Drawing

A set of questions was used to measure the
opinions of respondents in the skills of hand drawing
and computer assisted drawing in new graduates.
Respondents were asked to select one of the Likert-
scale ratings provided (5-agree strongly: 4- agree:
3-neufral: 2-disagree: 1-disagree strongly). The mean
responses for hand drawing and computer- assisted
drawing are 284 and 341 respectively, Figure 2
reveals more details of participants’ opinion on skill
level of new graduates on hand drawing and com-
puter assisted drawing. Surprisingly 381 % (n=40)
of participants show that hand drawing skills of
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Figure 2. Distribution comparison between evaluated skill
level of new graduates on hand drawing and
computer assisted drawing.

D Hand drawing skills
Computer assisted drawing skills

new graduate are adequate while only 27.7 % (n=
20) agrees or strongly agrees that new graduates
have adequate hand drawing skills. More than half of
participants agree (486 %, n=51) or strongly agree

(6.7 %, n=7) that computer assisted drawing skills of
new graduates are adequate,

Gender differences in skill level of hand drawing
and computer assisted drawing of new graduates were
also analyzed through T-test. The results of T-test in
Tabie 4 indicate that there is no significant difference
in both skill levels between male and female groups.
The mean differences between female and male
groups is 0.09 in adequate level of hand drawing skills
and 012 in computer assisted drawing skills of new
graduates.

The results of the correlation analysis in Table 5
show interesting aspects of the relationship between
demographic variables of participants and their
opinions on skill adequacy on hand drawing and
computer assisted drawing of graduates. Observed
adequacy on hand drawing skills is negatively
correlated with participants’ position (r=-0.19),
years in practice (r=-—0.19) and their income level
(r=—0.20). Age, place of employment, computer
experience and education level of participants do not
show statistically significant relationships with obser-

Table 4. T-test for comparing mean differences of level of skills of new graduates in hand drawing and computer assisted

drawing between male and female groups

Perception Gender N Mean Std. D. | Mean Difference F p
] ) Female 22 291 092
Hand drawing skills of graduates 0.09 1.65 0.20
Male 83 282 1.01
Computer asssted crawing kil of gradustes e A 012 004 | 083
mputer assis uates . . .
™ y s 0 e Male 8 | 42 | 09

Table 5. Correlation analysis between demographic variables, hand drawing and computer assisted drawing skills of new

graduates®
Age Place of Position Computer Yea:s' in | Education Income level IHD®
employment experience practice level
HDSG® -017 0.06 —019* —-0.05 —-0.19* 0.02 -0.20*
CADSG" 019 —0.01 015 —0.37** 018 0.07 019 —0.06

% n=105, *: p <005 **: p<001

® IHD: Perceived Importance of Hand Drawing

°: HDSG: Hand Drawing Skills of Graduates

4: CADSG: Computer Assisted Drawing Skills of Graduates
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ved hand drawing skills of graduates. Interestingly
enough, only the computer experience of participants
shows significant relationship with the observed
computer assisted drawing skills of graduates, In other
words, more computer experienced participants tend
to think new graduates’ computer drawing skills are
not adequate, One of possible explanations could be
participants who have enough experience and know-
ledge of computer assisted drawing in practice expect
more skills from graduates, and computer skills of
graduates do not meet their expectations. On the
contrary, less computer experienced participants report
that computer skills of graduates are adequate.

4. The Use of Hand Drawing and Computer
Assisted Drawing in the Design Process
and Documents

A question was used to determine the type of
computer software landscape architects in professional
practice were using on a regular basis. Respondents
were asked to check as many responses as applied to
them. 83 % of the respondents indicated that they
used CAD software on a regular basis, Only 4 %
indicated they used Sketchup, 54 % indicated they
used photo-imaging software, 10 % used three-
dimensional software, and 4 % used animation soft-
ware, These results indicate that the vast majority of
landscape architects in the Dallas / Fort Worth
mefropolitan areas are using computer assisted dra-
wing software, and that over half are using photo-
imaging software, Very few are using Sketchup, three-
dimensional and animation software.

A question was used to determine what tasks in
the design process landscape architects were using the
computer to help them accomplish. 39 % of the
respondents indicated that they used the computer in
conceptual design, 62 % used the computer in design
development, 53 % used the computer in schematic

design, 81 % used the computer in working drawings,
67 % used the computer in final presentation dra-
wings, and 54 % used the computer in firm quali-
fication presentations. When comparing these results
to the research of Tai (2003), it was found that more
landscape architects in this study were using the
computer in conceptual design and design develop-
ment that were in the Tai study. In accounting for
this difference in results, it could be the format of the
survey, The Tai survey was a web based survey and
this was a mail survey. One could assume that a web
based survey would have responses that were more
computer oriented, however this was not the case
Ancther explanation for the differences in the results
may be that in the past two years, there have been
advances in the use of the computer in the design
process which leads to the use of the computer earlier
in the design process.

The set of questions were used to assess the
importance of hand drawing and computer assisted
drawing in the production of certain types of graphic
documents. Respondents were asked to select one of
the Likert-scale ratings provided (5-extremely
important; 4-important; 3-neutral: 2-not very
important: 1-not important at all). In Figure 3, the

5
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N

0 L
Conceptual Plan ' Section/ Perspective C. jon C

drawing drawing  clovation  drawing  documents  details drawing

Figure 3. Comparison mean importance of hand drawing
and computer assisted drawing in the produc-
tion of certain types of graphic documents.

D Hand drawing
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mean response for the importance of hand drawing to
produce conceptual drawings was 449, to produce
construction documents was 2.95, to produce con-
struction details was 2.89, to produce plan drawings
was 3.39, to produce sections and elevations was 3.59,
to produce perspective drawings was 3.98, to produce
presentation drawings was 4.17. This indicates that
hand drawing remains important to very important in
the production of conceptual drawings, perspective
drawings and presentation drawings. Hand drawing is
not very important to neutral in the production of
construction documents and construction details,

The mean response for the importance of computer
assisted drawing to produce conceptual drawings was
3.07, to produce construction documents was 442, to
produce construction details was 4.40, to produce plan
drawings was 4.15, to produce sections and elevations
was 3.97, to produce perspective drawings was 3.20, to
produce presentation drawings was 3.65. This indica-
tes that computer assisted drawing has become im-
portant to very important in the production of cons-
truction documents, construction details, plan dra-
wings, and sections and elevations, Computer assisted
drawing is least important in the production of con-
ceptual drawings.

5. The Effect of the Use of Computers on
Design

A final question was used to determine if the
computer has affected the way landscape architects
design. 52 % of the respondents indicated that the
computer has affected the way they design. 48 %
indicated that they way they design has not been
affected by the computer. There was room provided
In the survey for respondents to reply to this open-
ended inquiry.

In summarizing the comments of the respondents,
posifive replies included that enhanced design option

investigations are quicker and easier with the
computer and provide greater accuracy. Computer
assisted drawing makes it easy to work out geometry
or grading more quickly. Visualization of geometry is
made easier, respondents tended to use more geo-
metric lines and forms. There is more professional
presentation, the ability to share drawings and accu-
rate project data with affiliated professionals, quick
transmittal through e-mail, less storage costs and
preservation of electronic drawings. There is the
opportunity to explore more design alternatives in a
more effective manner, Revisions are easy to accom-
plish and are much moare cost effective, The ahility to
quickly explore plan and section relationships leads to
better design decisions. The pace of designing is
faster. The ability to edit, adjust and compare options
helps find the best solutions more quickly, and the
landscape architect can hone a design and rework to
produce higher quality. Efficiency is increased by the
use of the computer and the ahility to re-use notes,
details, and symbols.

Some of the respondents indicated that the com-
puter was limiting. The computer slows design down
and stops free flow thought during the design process.
It inhibits the freedom to create and see the overall
concepts. One of the negative impacts of the com-
puter on design included that designers tended to be
more precise with the computer, sometimes to a fault,
There is a negative influence on conceptual “feelings”
of scale and material selection. One honest respondent
said the computer has made them lazy, and that
when they were hand drawing they thought more
about the design because it took longer and any
mistakes were more costly.

Respondents indicated they were more willing to
experiment with design because changing the design
is easier in the computer. One comment was that
they believed there is a stronger link between the
brain and the hand than between the brain and the
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computer screen. Learning to draw by hand well
makes someone better on the computer and hand
drawing gives you a better feel of the design, Once
the design is done, the computer can help refine it.

There was consensus among the respondents that
both hand drawing and computer drawing are needed
to stay competitive in today's environment and that
hand drawing and skefching is faster and better for
one on one conceptualization with clients and groups
and to explain and direct ideas to computer staff and
technicians, Many of the respondents used a hybrid
type of drawing, using the computer to develop
wire-frame perspectives and then using traditional
drawing methods to make the presentation drawings.
The ahility to provide a client with quick sketches
and alternatives to a proposed design in a manner
they can understand is important. Some believed you
could generate more creative ideas with a pencil than
with a computer. Hand drawn presentation graphics
provide more ‘splash’ and are more awe inspiring and
provide a higher comfort level than hard line, uniform
colored computer drawings.

V. Discussion and Conclusions

The survey data support the findings from
literature review that there are certain phases of the
design process and types of drawing that are more
frequently performed by hand rather than computer.
Hand drawing is seen as an important method in
conceptual design drawings, perspective drawings and
presentation drawings. Computer drawings are seen as
more important in plan drawings, construction
documents and construction details, Sectional and
elevation drawings are being produced both by hand
and computer. Hand drawing remains the most
frequently used method of drawing at the conceptual
phase of the design process and the computer has
become the most frequently used method of drawing

in working drawings and design development dra-
wings. A hybrid type of drawing has emerged in the
production of presentation drawings. This hybrid
drawing may take the form of a hand drawing being
scanned and enhanced in Photoshop resulting in a
final presentation drawing, or taking a computer
rendered perspective and overlaying with trace to
produce a hand rendered softer presentation per-
spective, Over half of the respondents indicated that
their design has been affected by the use of
computers, Their design has been affected in many
ways, from geomefric forms being used in computer
design, to the opportunity to explore more design
options more quickly.

When comparing this research {o earlier research
by Tai (2003), it was found that more landscape
architects in this study are using the computer in
conceptual design, design development and schematic
design. When compared to the Tai study, fewer
landscape architects in this study are using the
computer to produce working drawings, final presen-
tations and qualifications presentations, This may be
explained by the differing survey methods. Tai used a
web-based survey that may have biased respondents
towards computer-oriented answers. It might also be
explained in the population target that was surveyed.
Tai's target population was executive members of the
ASLA and this study was given to a broader general
full membership of ASLA.

The types of software most prevalently being used
by landscape architects are computer assisted drawing
software and photo imaging software. There is little
present use of three dimensional software, animation
software and Skefchup by landscape architects, Some
of the three dimensional and animation presentations
may be produced by those other than landscape
architects,

When locking at the correlation of factors that
affect the use of hand drawing, the higher the
position of the landscape architect is, the more im-
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portant hand drawing becomes as part of their daily
activity, This is also true of income. The higher the
income level of a landscape architect, the more
important hand drawing is. The longer a landscape
architect has been in practice, the more important
hand drawing is. The more experience one has with
computer drawing, the less important hand drawing
becomes. Other factors did not have a significant
correlation. There is also a high correlation between
income, age, number of years in practice, income level
and position of landscape architect. This may explain
the high comelation befween position and the
importance of hand drawing as part of a landscape
architect’s daily activity.

When looking at the correlation of factors that
affect the use of computer drawing it was found that
the older a landscape architect is, the less important
computer drawing is in their daily activities, The more
experience a landscape architect has with computer
assisted drawing, the more important computer assis-
ted drawing is fo them in their daily activities, The
longer a landscape architect has been in practice, the
less important computer drawing is, and the higher
the education level of a landscape architect, the less
important computer drawing is in their daily activities.

The computer technology has affected the way
landscape architects design and will continue to do so
as computer-assisted drawing completes more tasks.
Hand drawing will continue to have an important part
in the communication of ideas in the conceptual phase
of the design process. An emergence of a new hybrid
method of drawing has taken place. This hybrid
drawing is prevalent in the production of presentation
drawings. It is important for landscape architects to
become proficient in the use of computer assisted
drawing in order to remain competitive and efficient
when it comes to the production of working drawings,
construction documents and construction details. As
three-dimensional and animation software become

more commonly used, it will also be important for
landscape architects to use these tools. Thus, it is
important to educate, both at the university level and
through continuing education, landscape architects in
both hand drawing and computer drawing methods
and to focus the exercises on the way hand drawing
and computer drawing are being used in professional
practice.

Some of study limitations should be discussed. On
of limitations has to deal with geographic location of
the study site. The study results might not be evident
in elsewhere US and Korea. As a matter of fact, it
would be even inferesting if a further study compares
differences between these results and similar inves-
tigation surveyed from Korean practitioners, Also, this
study did not take into account project characteristics.
Some of project and design process may require
certain types of computer assistances regardless pre-
ferences of designers on computer assisted drawing.
It is also noteworthy that intercorrelations were found
among personal characteristics of respondents. These
variables might be condensed into reduced variable
dimension through factor analysis, However, conden-
sed personal variables would loose specificity of cha-
racteristics. Thus, it is very apparent additional inves-
tigation tools including more rigorous literature review
on roles of drawings in our profession and face to face
interview fo clarify the study results.
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