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Introduction
Architects and designers alike possess unique and often 
misunderstood abilities to generate ideas and 
innovative design solutions. However, these ideas and 
solutions are not always communicated effectively. In 
fact, an informal survey of 22 Tucson area architects 
revealed that most firms are not satisfied with their 
current architect-client communication methods and 
there is little agreement among them concerning the 
reasons for this dissatisfaction. The vital link between 
communicator and receiver is too often relegated to an 
afterthought in the traditional design sequence 
associated with professional practice and school.

The most common reasons cited for an architect's 
choice of one communication or presentation method 
over another are habit, intuition, lack of skill in 
particular alternative areas (ie. perspectives), or lack of 
an effective presentation strategy. Students often 
devote little or no thought to communication method 
due to previously imposed faculty guidelines, 
irrespective of the differences inherent in each 
individual design. While there exists a wealth of 
information concerning the numerous "styles" and 
methods of design communication, there has been little 
investigation into their actual communicative 
effectiveness.

Statement of Purpose

It is the purpose of our research, then, to question and 
confirm, or contradict, these standard methods and 
strategies that architects profess to be appropriate in 
effectively communicating their design solutions. This 
report is intended to provide quantifiable evidence 
proving the effectiveness or ineffectiveness of different 
design communication techniques relative to the time 
required to prepare the information. It is meant to 
serve as a guide to architectural practitioners, 
educators, other designers and students. The major
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Introduction

goal of this work is to identify the strengths and 
weaknesses of each presentation type and eliminate the 
subjectivity, or arbitrariness, of presentation selection.

Methodology

To achieve our purpose, we developed and tested a 
research procedure. An architectural design was 
chosen to be the communicated subject and a base set of 
drawings and an exterior mass model were produced. 
Layers of information such as entourage, tones and 
color were successively added to the base drawings 
while the time spent on each drawing was recorded on 
a detailed time log (in man-hours). Each successive 
level (ie. LINE, LINE with entourage, LINE with tone 
and entourage, etc.) was to serve as a presentation set. 
These sets would then be presented, using the exact 
same scripted verbal introduction to control group 
audiences. A written questionnaire was carefully 
developed to test the participants’ comprehension of the 
visual representations shown to them. The same 
questionnaire was used with each successive group. 
Finally, we tallied the responses and analyzed the 
results.

The development of this research procedure depended 
a great deal upon the help of research psychologist, Dr. 
Amye Warren of the University of Tennessee at 
Chatanooga. Dr. Warren provided necessary 
assistance in ensuring that the information we received 
from the questionnaire was actually valid. Phrasing 
questions and answers, organizing possible responses 
(ie. adding distractors, etc.) and making sure test 
groups were an accurate sampling of the population 
(between 23 and 30 people per group) were just some of 
the areas in which she proved to be an invaluable 
resource. At her suggestion, the number of variables in 
the testing situation was minimized. Using a scripted 
verbal presentation and changing only one aspect of a 
presentation at a time (ie. LINE & MODEL compared 
to LINE drawings without a model) were two of her
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suggestions. Dr. Warren also introduced us to a 
computer method of statistical evaluation and 
explained how to determine whether or not results 
were statistically significant. Our next step was to 
conduct a pilot test to examine our research procedure.

Pilot Test
Development of the Pilot Test

The objective of the pilot test was to observe, record, and 
understand how effectively typical architectural 
presentations communicate a design and the design 
intent to an audience (most typically a client). The 
subsequent results of the pilot test would then be used, 
not as final and conclusive, but to determine whether 
there would be any value in conducting further studies 
of the same kind.

For the initial study, upon the recommendation of Dr. 
Amye Warren, we selected two relative extremes to 
facilitate testing the pertinence of the research. The 
two high contrast variables decided upon for the initial 
study were simple LINE drawings and fully 
RENDERED drawings. The LINE drawings 
contained only object and profile lines and were drawn 
freehand over a drafted framework. The fully 
RENDERED drawings included the same line 
framework, but texture, materials and entourage 
(people, trees, automobiles etc.) were added, along with 
the delineation of tones indicating exterior/interior, 
depth relationships and a sun/shade analysis.

The building type chosen for the study was an existing 
school located in Tucson, Arizona, Esperero Canyon 
Middle School, designed by John Kulseth and 
Associates. The reason for this choice was twofold. 
First, a conscious effort was made to present a building 
that would have few built-in architectural biases, and 
this school design was considered a fairly neutral 
architectural "style". As well, a middle school is a
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Pilot Test

universally understood building type. Since everyone 
has generally experienced a school of this variety, only 
minimal additional programming descriptions were 
required on our part.

Pilot Testing

The presentation was introduced verbally by Frank 
Slingerland at the beginning of each test session. Frank 
read a prepared short script (see appendix) to ensure 
that each presentation group received the exact same 
information, presented in the same manner each time. 
The description only served to communicate drawing 
orientation and location, being careful to reveal little 
information for use in answering the questionnaire.

The questionnaire was developed to test the 
respondents’ comprehension of the material presented 
to them. The questions comprising the questionnaire 
were developed to test standard beliefs of what each 
drawing type or model should communicate. For 
example, building sections are commonly believed to 
communicate volume, structure, scale, level changes, 
heights, opening locations and any change in depth. 
Questions were then developed to test the effectiveness 
of these representational techniques with respect to 
their intended communicative role. A total of 46 
questions was composed to determine the respective 
strengths and weaknesses of various representational 
techniques in three broad categories; com m unicative  
effectiveness, persuasion and time efficiency/ cost 
effectiveness, (see appendix for copy of questionnaire)

The participants in the initial study formed test groups 
of college freshmen architecture students (both men 
and women) whose ages ranged from 17 - 25 years old. 
Students participating in the study were given extra 
credit toward their grade in Architecture 114, a 
freshman theory course taught by Professor William 
Stamm. These test groups were tested under the same 
classroom conditions (ie. lighting, distance away from
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Pilot Test

presentation, seating arrangement, etc.) to reduce any 
biases due to unequal testing atmospheres. These 
groups were then presented the same design in four 
distinct presentation techniques:

Test 1 - simple LINE drawings 
Test 2 - simple LINE & MODEL 
Test 3 - fully RENDERED Drawings 
Test 4 - fully RENDERED & MODEL

Results of Pilot Test

The purpose of the pilot test was to determine if a 
sufficient statistical difference in responses could be 
attained using this testing procedure to promote 
continued study of this kind, and, if needed, to fine tune 
research procedures of the study. For this reason, the 
results attained were not to be considered final and 
conclusive but to serve as statistical indicators for 
future tests. Some of the initial results attained were, 
however, significant.

Summation of Test Scores
1 6

.  1 5Average
Number o f 1 4
Correct  13
Answers
(out Of 29 1 2
questions) 11

1 0

....................  ̂' .

«r
LINE.

I I  1 l 1 l I I
Time (Hours) 0 25 50 75 100 125 150 175 200

Understanding Questions Per Hour
Drawings w/out Model Drawings w/ MODEL

Simple LINE 
Drawings 0.329 UQHR * 0.117 UQHR
Fully RENDERED 
Drawings 0.147 UQHR 0.081 UQHR

Quantity of average correct answers per quantity of production time (hours) of work 
UQHR (euker) = Understanding Questions per Hour 
*  Best Result
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Pilot Test

Q u e s t io n :  "Which drawings were easiest to understand? Mark your answers from 
one (1) being easiest to eight (8) being hardest.
__ : Site Plan & Location Map
__ Overall Plan
__ Library ! Administration Plan
__ Sections 1& 2
__ Elevations A & B
__ Interior Perspective
___Exterior Perspective 1
__ Exterior Perspective 2

Results for Perspectives understandability

LINE.

Time (Hours) o 75 100 125 150 175 200

Results for Elevations A& B  understandability

Time (Hours) 0 175 20075 100 125 150
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Question: "Which drawing did you like best? Mark your answers from one (1) being 
most liked to eight (8) being least liked."
__ Site Plan & Location Map
__ Overall Plan
__ Library ! Administration Plan
__ Sections 1 & 2
__ Elevations A & B
__ Interior Perspective
__ Exterior Perspective 1
__ Exterior Perspective 2

R esults for Perspectives L ikability

Rating 4.

LINE.

Time (Hours) 0 75 100 125 150 175 200

Results for Elevations A  & B Likability

gJBHCe

Time (Hours) 0 175 20075 1 00 125 150



Pilot Test

Question: "How comfortable does the interior of the Library seem to you?"
1. very comfortable

2. comfortable
3. neither comfortable or uncomfortable
4. uncomfortable
3. very uncomfortable

Result;

1.
2.

Rating 3.
4.
5.

E.EJJD.

I I  I 1 1 1 I I
Time (Hours) 0 25 50 75 100 125 150 175 200

Question; 'How wouldyou rate this school as a pleasant place to work?"
1. very pleasant

2. pleasant
3. neither pleasant or unpleasant
4. unpleasant
5. very unpleasant

Result;

Time (Hours) 0 25 50 75 100 125 150 175 200
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Question: 'From your chair how easy was it for you to read the drawings?"
1. very easy
2. easy
3. neither easy or difficult
4. difficult
5. very difficult

Result:

1.
2.

Rating 3.
4.
5.

kkNO. Mqp&L

UNE.  t-tOOEL.

I I  1 1 1 1 I I
Time (Hours) 0 25 50 75 100 125 150 175 200



Final Test
Procedure

Upon completion of the pilot testing, we determined 
that some fine tuning of the research procedure was 
indeed required before final testing could begin. This 
decision was only reaffirmed at the 1991 Design 
Communication Conference.

During semester break, in early January of 1991, we 
travelled to Texas A&M University, College Station, 
Texas. Here, at the Design Communication 
Conference, we shared our initial pilot test results. We 
presented slides of drawing samples and graphs of our 
results to distinguished members of, and leaders in, the 
field of Design C om m unication. From the number of 
responses and questions generated by our presentation, 
we knew that our final study would prove to be of 
interest to the architectural community (both 
academics and practitioners alike). The lively 
discussion that followed the presentation called our 
attention to some areas that needed more study and 
made us aware of some shortcomings in our procedure. 
In response to this valuable feedback and to our own 
evaluation of the pilot test, significant revisions were 
made to our. research procedure.

The first of these revisions was in the questionnaire. 
Specific questions were rephrased and/or reworded to 
make sure they would be easily understood by all who 
participated in the research. Some questions were 
removed to reduce redundancy and new ones added to 
ensure coverage of pertinent issues. These added 
questions were based upon the anticipated attributes of 
each of the communication methods to be tested. This 
work was completed with the goal of keeping the 
questionnaire at a reasonable length (approximately 50 
questions to be answered in an hour's time) to reduce 
the possibility of misinformation due to fatigue or 
boredom.
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Final Test

Another important change involved the measurability, 
or quantifiability, of each question. The pilot test 
demonstrated a need to standardize the questions in a 
way that would allow the results to be recorded more 
easily and accurately. In the final version of the 
questionnaire, the questions were designed to have 
either a correct or an incorrect answer or were 
organized according to a scaled system ranging from 
most desirable to least desirable answer. In other 
words, answers were either right or wrong or they 
were rated on a scale of one to five, with one 
representing the answer architects would most likely 
strive for in their presentations (ie. most comfortable:! 
to least comfortable:5).

It was also decided that, in order to better determine the 
strengths and weaknesses of each presentation 
technique, the number of questions contained in the 
questionnaire would be divided equally into separate 
categories of information. The categories that were 
used are as follows:

1. Quantitative- questions pertaining to facts such 
as orientation, location and distances, (what? and 
where?)
-answers in this category either correct or incorrect

2. Graphic Conventions- questions regarding 
information communicated with standardized 
symbols, (window and door indications, etc.)
-answers in this category either correct or incorrect

3. Qualitative- questions about feelings, 
opinions and emotional responses.
(comfortability, attractiveness, adequacy, etc.)
-answers here judged to be desirable or not desirable
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Final Test

4. Design Intentions- questions pertaining to the 
designer's purpose and rationale, (why did the 
designer do it this way?) These intentions were 
confirmed with Michael Harris, the principle 
designer of the school.
-answers in this category either correct or incorrect

5. Persuasion- questions regarding the 
presentation's ability to influence or convince, (did 
the designer generate unique and innovative 
design ideas?, is design well organized?, etc.)
-answers here judged to be desirable or not desirable

6. Other Implications- questions regarding 
inferences made from the presentation, 
(competency of architect, amount of time spent, 
confidence in design, cost, etc.)
-answers here judged to be desirable or not desirable

It was also learned that the scripted verbal presentation 
required clarification. It was to be limited to a simple 
description of the drawings, their relationships to one 
another and, when necessary, their relationships to the 
model. The verbal presentation was carefully 
composed so as not to answer any questions included on 
the questionnaire.

It was our intention to use freshmen architecture 
students to make up the control groups participating in 
the research, as was the case in the pilot testing. This, 
however was not possible. The minimum number of 
students needed to conduct seven valid tests was 161. 
We had only 110 freshmen architecture students to 
draw from. The solution to this dilemma was to use 30 
second year architecture students and 30 interior 
design freshmen and, then, divide them equally among 
the seven test groups.

13



Final Test

Design Communication Techniques

The final testing, as mentioned above, involved seven 
design communication techniques or methods. In 
addition to retesting the four techniques studied in the 
pilot test (simple LINE, simple LINE & MODEL, fully* 
RENDERED and fully RENDERED & MODEL), 
there were three other methods to be tested (freehand 
SCHEMATIC drawings, COLORED drawings, and a 
COMPUTER generated presentation). The decision to 
use these three added tests was based upon individual 
interests and abilities. It was also felt that, overall, these 
seven tests represented a general sampling of the 
methods most commonly used in architectural 
practice. VIDEO is another method gaining acceptance 
that will be discussed ( but not tested) later in this work.

Overall Time Chart Comparison (all tested categories)
Drawings----------> Site Plan Overall Pin. UbVAdmin. Pin. Sect. 1 & 2 Elev.A&B Int. Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

Simple LINE Drawings 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 36.0
Simple UNE& MODEL 4.0 8.5 4.5 3.0 5.0 3.0 ; 4.0 4.0 90.0 126.0
Fully REM)ERED Dwg 10.5 14.0 7.5 10.5 15.5 20.0 ; 'f3.0 18.0 XXX 109.0
RENDERED & MODEL 10.5 14.0 7.5 10.5 15.5 20.0 13.0 18.0 90.0 199.0
COLOR Drawings 13.75 27.0 10.0 13.0 23.0 23.5 ■ 15.5 22.0 XXX 147.75
Freehand SCHEMATIC 3.25 7.5 4.25 2.5 4.75 4.25 1.0 * 3.75 XXX " 33.25
COMPUTER Present. 16.0 52.0 25.0 31.0 34.0 34.0 34.5 32.0 XXX 258.5

. ^ T e s te d  Categories . ALL VALUES ARE RECORDED AS MAN HOURS
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The Seven (7) Test Groups
(sample drawings)

C L A SSR

Simple LINE Drawings 
(test 1)
Simple LINE Drawings & 
MODEL (test 2)

— - r d S

----  CLASSR(

COLOR Drawings 
(test 5)

F reehand  SCHEMATIC Drawings 
(test 6)

COMPUTER Generated Presentation 
(test?)
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Description of Testing Results: 
Analysis and Procedure

This description of testing results analysis and 
procedure is dependent upon, and refers to, a system 
that is presently in use at the University of Arizona, 
Tucson, Arizona.

All responses from each individual questionnaire 
collected were recorded and tabulated on a set of spread 
sheets for each communicative technique tested (LINE, 
LINE & MODEL, RENDERED, RENDERED & 
MODEL, SCHEMATIC, COLOR and COMPUTER 
presentation). Then, with the assistance of Amye 
Warren, PhD., we entered the raw data into the VAX 
(Virtual Address extension), specifically the RVAX 
Memory System, associated with the Center for 
Computer and Information Technology (CCIT). The 
raw data included, for each individual tested, his/her 
individual question responses for every question, 
subtotals of the number of desired responses for each of 
the five, out of a possible eight, relevant categories 
{quantitative, graphic conventions, qualitative, design 
implications and persuasion), and a total of these five 
subtotals, out of a possible 40 desirable responses. The 
data was then created and/or altered using the EVE * 
(Extensible Vax Editor), a full screen text editor.

Programming the analysis of the data was carried out 
through the use of BMDP statistical software. Using 
this program there were essentially two types of 
analyses conducted on the data. All individual questions 
that counted responses as either correct or incorrect 
were analyzed using the Chi Square method. This was 
simply a tabulation of the number of correct responses 
versus the number of incorrect responses. The number 
of correct responses are compared across groups to 
determine whether they significantly differ.

16



All individual questions that required a rating of the 
response (ie. 1-5) or the tabulation of responses from a 
group of any questions were analyzed using the 
Analysis of the Variance method. In this method, the 
average scores and variabilities from that average 
score in each group are compared across groups. Any 
differences across groups must be large enough that 
they could not have occurred simply by random 
chance. Thus, the probability of differences occurring 
by chance alone must be less than 1/20 (probability <
0.05) before any differences may be considered 
statistically significant.

Analyses of Variance (ANOVA’s) were conducted for 
each of the five question categories {quantitative, 
graphic conventions, qualitative, design intentions and 
persuasion), using the average number of questions 
correct out of eight possible, and presentation type as a 
grouping factor. These results were used to determine 
whether significant differences existed between the 
group with the highest average score and the group 
with the lowest average score. To determine whether 
there were any significant differences between other 
group scores, in between those with the highest and 
lowest scores, another step was needed. This step is 
known as a “post hoc comparison.” We chose the 
Tuke/s HSD (honestly significant difference) test for 
this step. The HSD test provided us with a value that 
must be the minimum variation between any two 
categories for them to be considered statistically 
different. If two group scores did not differ by at least 
that amount, then their performance must be 
considered equivalent (not statistically different), and 
no conclusions regarding which communicative 
technique was “better” or “worse” may be drawn.

Testing Results: Analysis and Procedure

17



Explanation of the Charts and Graphs
The results of the final testing that follow are presented 
as part of the text and are supplemented with graphs 
and charts. These graphs and charts display a great 
deal of information, much of which is not fully 
explained in the written portion of the report. Their 
purpose is to present the results in a concise and easy- 
to-find way. In order for the reader to fully 
comprehend the findings of our research, he/she must 
first be able to interpret the charts and graphs.

Qualitative Time / Effectiveness Graph

EFFECTIVENESS J ___
(PERCENTAGE) 50|——

25 50 75 100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE- 
EACH TECHNIQUE

Above is an example of a Time/Effectiveness graph and 
how it relates to the Effectiveness/Efficiency chart. The 
graph and chart describe the performances of all seven 
techniques in the Qualitative information category. On 
the graph, it can be seen that the Fully RENDERED 
Drawings had a 54% effectiveness rating and required 
109 hours to complete. The chart shows RENDERED’s 
efficiency rating as 8.5. Also, as indicated by the bold, 
horizontal line on the chart, simple LINE & MODEL 
and simple LINE both scored significantly lower than 
RENDERED and no technique scored significantly

EFFECT. e f f ic ie h .

SCHEMATIC / OL 60*% 1.0
COLOR 59% 9.0
SCHEMATIC 59% u - v
COMPUTER 57% 10.0
RENDERED 54% 8.5
RENDERED & M. 47% 9.9
SIMPLE UNE AM. 41% 8-4
SIMPLE LINE 34% 5.9~~~

_______  — — —•—» . . .  — »»*» • » IW I fc*s) I V 3 |" |C *}I IP Q

THAT ARE SIGNIFICANTLY DIFFERENT Fnni 
THE HIGHUGHTED GROUP. ™
EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) T 0 10 (LEAST EFFICIENT}
(FOR MORE ON THIS SEE GLOSSARY) *
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Explanation of Charts and Graphs

EFFECT. EFFICIEN.

m m
B S B S i l l m m m m
w m m m 15* # # #
RENDERED 8.5

SCHBAWC/OL i l M S J
SIMPLE LINE & M. ■ 9<t

SCHEMATIC 43% 2.0

SIMPLE UNE 38% 3.1

BOLD LINES SEPARATE THE TEST GROUPS 
THAT ARE SIGNIFICANTLY DIFFERENT FROM 
THE HIGHLIGHTED GROUP.
EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT)
(FOR MORE ON THIS SEE GLOSSARY)

Graphic Convention Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE ■
EACH TECHNIQUE

The shaded areas group techniques that have the same 
statistical effectiveness (techniques that are statistically 
different from one another are grouped together). The 
techniques that are highest, vertically, on the graph, 
are the most effective and those, farthest to the left, took 
the least amount of time to complete. A example of this 
can be seen on the graph and chart that describe 
performance in the Graphic Conventions category. 
COMPUTER, COLOR and RENDERED & MODEL 
all rate equally in effectiveness. COLOR, being farthest 
to the left, is the most efficient of the three.
RENDERED and LINE & MODEL are the next most 
effective techniques. Of these two, RENDERED is the 
most efficient.

Im portant Note: The Effectiveness/Efficiency charts 
break Freehand SCHEMATIC Drawings into two 
parts: SCHEMATIC and SCHEMATIC/O.L. 
SCHEMATIC refers to the results elicited by the 
SCHEMATIC presentation independent of the overlay 
sketches and SCHEMATIC/O.L. refers to the results 
elicited by the SCHEMATIC presentation in 
conjunction with the overlay sketches. This division is 
not reflected on the graphs or in the writing, except in 
the corresponding Freehand SCHEMATIC Drawings 
chapter.
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Overall Test Results
This section presents only a broad view of the final test 
results. It provides a general explanation of our 
findings.
Overall Design Communication Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

25 50 75 100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE • 
EACH TECHNIQUE

EFFECT. EFFICIEN.

COMPUTER 64% 10.0

SCHEMATIC/OL 60% 1.0
COLOR 59% 9.1
SCHEMATIC 57% 1.5
RENDERED & M. 54% 9.8
RENDERED 49% 8.8
SIMPLE UNE&M. 43% 9.4
SIMPLE LINE 38% 5.3

-- - ------ -  ~ • .W ww# l HWIVI I ( IVIOS1
EFFICIENT) TO 10 (LEAST EFFICIENT! 
(FOR MORE ON THIS SEE GLOSSARY)

Efficiency
(communicative effectiveness per hour spent)

The SCHEMATIC presentation proved to be 
significantly better than all other presentation methods 
in the very important area of efficiency or 
communicative effectiveness per hour spent on the 
presentation. It took the least amount of time to 
complete this presentation, but the amount of 
information that it conveyed (approx. 60% effective) 
was extremely comparable to the best communicator.

Communicative Effectiveness
(percentage of desirable responses on questionnaire)

In the area of communicative effectiveness, the 
COMPUTER presentation had the best results. This 
presentation elicited the highest percentage of desirable 
answers, but this percentage was only marginally 
better than those of the COLOR and SCHEMATIC
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Overall Test Results

presentations. Of the tested methods, COMPUTER 
had the worst time/efficiency score.

It is important to note that, when estimating how 
efficient and/or effective any presentation will be, one 
must consider the personnel who will actually be 
producing the presentation. One office may have low- 
paid apprentices who are exceptionally fast model 
builders or who can make very quick and effective 
colored renderings. This, in fact, probably affected the 
time we spent on the techniques tested in this research. 
Each of us is certainly better at some techniques than 
others, but all we could do was keep an accurate record 
of our actual time.

Model vs. no Model

0 SO too ISO 200 250
TIME (Hours)

The results from the pilot test strongly suggested that 
adding a model to a RENDERED set of drawings did 
not significantly improve effectiveness, while adding a 
model to a simple LINE presentation often improved 
effectiveness. This, however, was somewhat 
contradicted by our latest findings. The final results 
show that adding models to the LINE and RENDERED 
presentations improved scores, but only by 
approximately 5%. The scores indicate that adding a 
model to the RENDERED set of drawings marginally 
improved communicative effectiveness in three 
categories: graphic conventions, design intentions and 
persuasion. Adding a model to the simple LINE set of 
drawings improved effectiveness in two categories: 
graphic conventions ansi quantitative.

It is also important to note that the scores for the LINE 
& MODEL group were comparable to the scores of the 
RENDERED group in almost every category. Because 
of the great deal of time required to build a model, these 
scores seem to suggest that one should never build a 
model to accompany a simple LINE set of drawings, 
but instead render the drawings.
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Overall Test Results

Communicative effectiveness scores in each of the five 
categories {quantitative, graphic conventions, 
qualitative, design intent and persuasion) varied from 
approximately 29% effective to 90% effective (a range 
of 61%). This clearly indicates that considerable 
thought should go into preparing an effective, efficient 
communication strategy and/or presentation.

Quantitative

Quantitative Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50:

25 50 75 100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE 
EACH TECHNIQUE

EFFECT. EFFICIEN,

SCHEMATIC t OL 70% 1.0
COMPUTER 68% 10.0 ~
SCHEMATIC 67% 1.5
RENDERED A M. 56% 9.9
RENDERED 56% 8.8
SIMPLE UNE AM. 54% 9.2
COLOR 53% 9.6
SIMPLE LINE 45% 5.2

—  --------------- --- . .w  w w ,  ti-w v  I 1 iw m  i V iV IQ JIf

EFFICIENT) TO 10 (LEAST EFFICIENT) 
(FOR MORE ON THIS SEE GLOSSARY)

In the quantitative category, the COMPUTER and the 
SCHEMATIC presentations shared the best 
communicative effectiveness percentages. These 
scores were around 68%. Upon review of their 
respective communicative effectiveness per hour 
scores (efficiency scores), the SCHEMATIC 
presentation clearly is the more efficient method. The 
least effective in this category was the LINE 
presentation at 45%.
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Overall Test Results

Graphic Conventions

EFFECT. EFFICIEN.

COMPUTER 64% 10.0

COLOR 61% 8.7

RENDERED & M. 58% 9.7

RENDERED 49% 8.5

SCHEMATIC / OL 47% 1.0

SIMPLE LINE & M. 46% 9.1

SCHEMATIC 43% 2.0

SIMPLE LINE 38% 3.1

Efficiency is scaled from i (most 
Efficient) to io (least efficient)
(FOR MORE ON THIS SEE GLOSSARY)

Graphic Convention Time / Effectiveness Graph

CaHR

EFFECTIVENESS 
(PERCENTAGE) 50

100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE 
EACH TECHNIQUE

The COMPUTER, COLOR and RENDERED & 
MODEL presentations were the most effective 
communicators in the graphic conventions category, 
with percentages in the 60% range. COLOR had the 
best efficiency rating of the three. The simple LINE 
presentation was the least effective at 38%.
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Overall Test Results

Qualitative

Qualitative Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

MOD&L

100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE 
EACH TECHNIQUE

EFFECT. EFFICIEI

SCHEMATIC / CL 60% 1.0
COLOR 59% 9.0

SCHEMATIC 59% 1.2

COMPUTER 57% 10.0
RENDERED 54% 8.5
RENDERED & M. 47% 9.9
SIMPLE UNE AM. 41% 9.4
SIMPLE LINE 34% 5.9

EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENTS 
(FOR MORE ON THIS SEE GLOSSARY)

In the qualitative category, COLOR, SCHEMATIC, 
COMPUTER and RENDERED scored the highest in 
communicative effectiveness with percentages in the 
upper 50's range, but showed no statistical differences 
between them. The best efficiency score belonged to the 
SCHEMATIC presentation. The simple LINE 
presentation, again, was the least effective.

Design Intentions
Design Intention Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

MODEL

100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE 
EACH TECHNIQUE

EFFECT. EFFlCl^n

SCHEMATIC / OL 64% i .o !
COMPUTER 60% 10.0 ;

SCHEMATIC 57%

COLOR 51% 9.4 i
RENDERED A M. 46%. i i r  i
RENDERED 36% 9 .5 ^ "  j
SIMPLE LINE 34% 9.9 |
SIMPLE UNE AM. 29% 6.2 j

EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT) 
(FOR MORE ON THIS SEE GLOSSARY)
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Overall Test Results

In the design intentions category, the COMPUTER 
and SCHEMATIC presentations had the highest 
communicative effectiveness scores. These were in the 
60% range. The SCHEMATIC, by far, had the best 
efficiency rating. The RENDERED, LINE, and LINE 
& MODEL presentations all shared the low score 
honors in communicative effectiveness (around 33%) 
with no statistically significant differences between 
them.

Persuasion

EFFECT. EFFICIEN.

COLOR 69% 8.7

COMPUTER 68% 10.0

RENDERED & M. 61% 9.7

SCHEMATIC 58% 1.0

SCHEMATIC / OL 58% 1.1

RENDERED 51% 8.8

SIMPLE LINE & M. 40% 9.7

SIMPLE LINE 38% 5.3

EFHUItNu i w —  ---- - -----
EFFiOlEHT) TO 10 (LEAST EFFICIENT) 
(FOR MORE ON THIS SEE GLOSSARY)

Persuasion Time/Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

25 50 75 100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE 
EACH TECHNIQUE

The COLOR, COMPUTER and RENDERED & 
MODEL presentations scored the best (around 65%) in 
the persuasion category. There was not a statistical 
difference between them. COLOR had the best 
efficiency rating making it the logical choice in the 
persuasion category. The LINE and LINE & MODEL 
presentations proved to be the least persuasive.

The above information is only a general overview of the 
results. A more in-depth, detailed description follows in 
the next few chapters.
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Simple LINE Drawings (1)
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Simple LINE Drawings

Photo copies ofPM Tprints taken from  g w .

The base set of drawings of our test groups, 
that successive layers were then added to, 
were the "Simple LINE Drawings". Only 
cut lines, profile lines and object lines, with 
heaviest to lightest line weights respectively 
shown, were included in  this most basic set. 
The original drawings were made with 
disposable Staedtler Lumicolor Pens on 
mylar, and blacklines of this set were then 
presented to the control groups.

Man-hours required to complete set: 36
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Simple LINE Drawings
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Simple LINE Drawings

Plans

This most basic set of drawings includes only line delineation. 
The heaviest line weight is reserved for indicating parts of the 
building that have been cut through (ie. walls, roofs, or floors) 
or spatial profile lines in the perspectives and elevations. The 
next heaviest line weight represents object outlines. The 
lightest lines indicate only minor changes in surfaces (ex. 
concrete to natural landscape).
All scales are noted and titles accompany each drawing.

The location map is a simple Xerox copy of a drafted map of 
Tucson and its immediate surrounding vicinity. The school is 
noted by simply circling the site and labelling it appropriately. 
The site plan shows the five buildings that compose Esperero 
Canyon Middle School by profiling their perimeters.

The overall plan and enlarged library/ administration plan 
show all the designed rooms and openings and dotted lines 
represent any change in overhead planes. Dashed lines 
indicate future expansion of the facility. Exterior pedestrian 
paving limits and level changes are represented with their 
appropriate line weight. Only the individual buildings are 
labelled on the overall floor plan, while the enlarged floor plan 
has individual rooms labelled.

>

' 5 C ‘

LOCATION

SABIXO CANYON ROAD

SITE PLAN SCALE: 1



Simple LINE Drawings

,y  .-j

OVERALL FLOOR PLANS SCALE: 1/16"= 1-0"

LIBRARY/ADMIN PLAN SCALE: 1/8" = 1-0"
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Elevations and Sections

The heaviest line weights are profile lines on the elevations 
and cut objects on the sections. Objects and major reveals are 
the only other indications on these drawings. Each building is 
labelled for reference. The orientation of the views of each 
respective elevation or section is noted on the floor plans.

Simple LINE Drawings

B ia im iH
ELEVATION A

ELEVATION B ISCIENCE & ART I

SECTION 1 SCALE: l/8"=l'-0"
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Simple LINE Drawings
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Perspectives

Simple LINE Drawings

The heaviest line weights 
are profile lines, the only 
other lines represent objects 
or planar changes. Each 
perspective is titled 
according to what is being 
shown in each view.
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Simple LINE Drawings

Simple LINE Drawings -Time Chart
Drawing Layers- 3 , Site Plan Overall Pin. LibVAdmin. Pin. Sect 1 &2 Elev.A&B Int. Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

LINE WORK 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 36.0

ALL VALUES ARE RECORDED AS MAN HOURS

Overall Time Chart Comparison (all tested categories)
Drawings----------> Site Plan Overall Pin UbVAdmin. Pin. Sect 142 Elev.A&B Int Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

Simple LINE Drawings

IS!5ms# « 3.0 S S D sl ; 3.0 40
1 ® XXX 36.0

Simple UNE& MODEL 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 90.0 126.0

Fully RENDERED Dwg 16.5 14.0 7JS 10.5 15.5 20.0 13.0 18.0 XXX 109.0
RENDERED 4 MODEL 10.5 14.0 7.5 10.5 15.5 20.0 13.0 18.0 90.0 199.0
COLOR Drawings 13.75 27.0 10.0 13.0 23.0 23.5 15.5 22.0 XXX 147.75
Freehand SCHEMATIC 3.25 7.5 4.25 2.5 4.75 4.25 1.0 3.75 XXX 33.25
COMPUTER Present 16.0 52.0 25.0 31.0 34.0 34.0 34.5 32.0 XXX 258.5

"^-Tested Categories ALL VALUES ARE RECORDED AS MAN HOURS
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Simple LINE Drawings

Introduction

Overall Design Communication Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

25 50 75 100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE • 
EACH TECHNIQUE

These drawings were to serve two purposes, one, to 
become our base set from which all of theother 
presentation drawings would originate and two, to be 
the first presentation package to be tested. We initially 
hypothesized that they would rate poorly among all the 
other presentation techniques we were to test, but for 
this testing to continue, the first experiment needed to 
show us valid and statistical differences. These 
drawings were to play a vital role in the initial and final 
outcome of our research.

EFFECT. efficien]

COMPUTER 64% 10.0 :
SCHEMATIC / OL 60% i.o 1
COLOR 59% 9,  i
SCHEMATIC 57% 1.5
RENDERED & M. 54% -  9.8
RENDERED 49% 8.8
SIMPLE LINE AM~ -  43% __ 9 .4
SIMPLE UNE 38%, 5.3  .

THE HIGHUGHTED GROUP. ENT ™
EFFICIENCY IS SCALED FROM 1 ( M r^-r 
EFFICIENT) TO 10 (LEAST EFFIC%%T 
(FOR MORE ON THIS SEE GLOSSARY)

When we first discussed the idea of which presentation 
techniques where to be tested, we agreed we needed to 
set a foundation for our testing procedures. It was 
necessary to find out if the testing we had in mind was 
going to provide us with sufficient statistical differences 
that would encourage continued testing on future 
alternate presentation methods. So, initially, we had to 
choose two presentation styles with extreme contrasts 
and if these two showed a substantial difference in
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communication effectiveness then we could continue 
and begin to test other drawing methods.

We agreed to test our original simple LINE drawings 
against a set of fully RENDERED drawings. The 
outcome was encouraging, displaying a substantial 
communication difference, and so our testing 
proceeded.

Our assumptions were correct, as the simple LINE 
drawing results were lower in comparison with a 
overall communication effectiveness percentage of 
38% (+/-5%). (So that this drawing technique is never 
eliminated from being a valid choice, we remind you 
that it only took 36 hours to prepare this set of drawings 
with only the freehand SCHEMATIC drawings, taking 
less time, 33 hours). In comparison to the simple LINE 
drawings, it took 258.5 hours to prepare the 
COMPUTER generated presentation. Out of the 
seven communication methods tested, considering the 
total production time per presentation and its overall 
effectiveness, we believe it is safe to conclude that this 
base set of drawings would be a poor choice when 
attempting to communicate one's ideas dealing in the 
categories of: quality, design intentions, persuasion and 
graphic conventions.

Simple LINE Drawings
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Simple LINE Drawings

Analysis of the Questionnaire Categories 

Quantitative

Quantitative Time/Effectiveness Graph

EFFECTIVENESS 60 
(PERCENTAGE) 50

25 50 75 100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE- 
EACH TECHNIQUE

In this category like all the others, you will find that the 
simple LINE drawings fared among the lowest (45% +/- 
6%). An example of this communicative ineffectiveness 
can be seen on question #5, "Not counting the 
Science/Art building, how many classroom clusters are 
there?" Out of the 23 respondents for the LINE 
presentation, only 2 answered it correctly, compared to 
21 out of 23 correct answers for the COMPUTER 
presentation. The results are consistently low and 
could be directly related to the amount of time required 
to produce each presentations.

EFFECT. EFFIci

SCHEMATIC Z OL 70% 1.0
COMPUTER 68% io.6|
SCHEMATIC 67% 1.5
RENDERED 1M. 56% 9.9
RENDERED 56% 8.8
SIMPLE UNE AM. 54% 9.2
COLOR 53% 9 6
S m £ U N E :v t "n::45%:;- # 5 . 2

BOLD UNES SEPARATE THE TEST (M  
THAT ARE SIGNIFICANTLY DIFFERENT 
THE HIGHLIGHTED GROUP. 1
EFFICIENCY IS SCALED FROM 1 (MOST) 
EFFICIENT) T010 (LEAST EFFICIENT# 
(FOR MORE ON THIS SEE GLOSSARY) *

There were a couple of specific questions where LINE 
drawings fared moderately well. On #1 which asked, 
"In what quadrant of Tucson is the site located?", 20 of 
23 people answered correctly. We think that this shows 
that these drawings are not completely non-functional 
and that they can convey ideas well in some areas.
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EFFECT. EFFICIEN.

COMPUTER 64% 10.0

COLOR 61% 8.7

RENDERED & M. 58% 9.7

RENDERED 49% 8.5

SCHEMATIC / OL 47% 1.0

SIMPLE LINE & M. 46% 9.1

SCHEMATIC 43% 2.0

SIMPLE LINE i:38% :S : S S  3.113 .

Simple LINE Drawings

Graphic Conventions 

Graphic Convention lim e  / Effectiveness Graph

bold lines separate the test groups
THAT ARE SIGNIFICANTLY DIFFERENT FROM 
THE HIGHLIGHTED GROUP.

• EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT)
(FOR MORE ON THIS SEE GLOSSARY)
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THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE- 
EACH TECHNIQUE

We believed this category would produce poor results 
for the simple LINE drawings. Even though all of the 
pieces and information about the building were present 
on the drawings, we felt it would be difficult for the 
average person to identify and call out specific items. 
This hypothesis was due to the lack of additional time 
spent on shading or pocheing or as we say "punching 
out" information on the walls and structure of the 
building and we assumed that much of the information 
shown on these drawing would be lost among all the 
other monotone lines. Our assumptions were correct, 
as the test results in this category rated very negatively 
towards the drawings (29%+/-7%). For example 
question #4 reads, "From Elevation B, using the letters 
provided on the drawing, place them in the order of 
each wall surface from the one being closest to you to 
the one being farthest away from you.” Here, without 
that "punching out" of surfaces with the use of shading, 
all the vertical planes blend together, making it very 
difficult to judge depth. We did apply three different 
line weights to express the depths, but, when a viewer is 
placed any more than five feet away from these 
drawings it is nearly impossible to tell accurately which 
surface is in front or behind the other. The only way for
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someone to make these three dimensional judgments 
correctly, from looking at these drawings, is to relate 
back and forth from the elevations to the corresponding 
plans.

Simple LINE Drawings

Qualitative

Qualitative Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

MWll

100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE- 
EACH TECHNIQUE

This area of communication is also very difficult for 
LINE drawings to succeed in, especially when 
architects are trying to sell a building on its 
architectural beauty. In our pre-testing assumptions 
we predicted, and it only seemed obvious, that when you 
add more and more information and entourage to a 
drawing the likability and desire for that building will 
increase. This assumption held true in almost all of our 
tested techniques. Here with the simple LINE results 
(34% +7-8%), we found that almost all participants 
thought this school to be moderately unattractive and 
uncomfortable. We can compare this to the 
RENDERED (54% +/.8%), COLOR (59% +/.8%) and 
COMPUTER drawings (57% +/■&%) where most 
participants thought of the building as being 
moderately attractive and comfortable.

EFFECT. EFFICIEM.

SCHEMATIC Z OL 60% 1.0
COLOR 59% 9.0
SCHEMATIC 59% 1.2
COMPUTER 57% 10.0
RENDERED 54% 8.5
RENDERED 1M. 47% 9.9

41% 9 .4
SIMPLE UNE # 3 4 % # w B

BOLD LINES SEPARATE THE TE S TG ft^ l 
THAT ARE SIGNIFICANTLY DIFFERENT ns 
THE HIGHUGHTED GROUP. rFR
EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT 
(FOR MORE ON THIS SEE GLOSSARY)

There was one surprise in this category, the freehand 
SCHEMATIC drawings (production time 33.25 hours)
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had consistent favorable reactions among the 
presentation participants (59% +/-8%). (This is discussed 
in greater detail in the freehand SCHEMATIC section.)

The simple LINE Drawings alone had a significantly 
worse com m unication effectiveness than all the other 
presentation techniques in this category, except the 
LINE & MODEL, which, although rating 41% (+/-s%) 
effective, was not statistically different than the LINE 
drawings.

Simple LINE Drawings

Design Intentions

Design Intention Time / Effectiveness Graph

EFFECT. EFFICIEN.

' schematic / OL 64% 1.0

COMPUTER 60% 10.0

SCHEMATIC 57% 2.2

COLOR 51% 9.4

'rendered 4 M. 46% . 9.9

' rendered 36% 9.5

S imple line : |.|34% ® 9.9

' simple UNE 4 M. 29% 6.2

BOLD lines separate the test groups 
THAT are significantly different from 
THE HIGHUGHTED GROUP.
EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT)
(FOR MORE ON THIS SEE GLOSSARY)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF. EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE- 
EACH TECHNIQUE

The simple LINE drawings only accumulated an 
effective communication rate of 34% (+/.?%) in this 
category. They fared significantly lower than the 
COMPUTER (60% +/-?%), SCHEMATIC (57% +/.?%),
COLOR (51% +/-?%) and RENDERED & MODEL (46% 
+/-7%) presentations. It was interesting that the LINE & 
MODEL, overall, resulted in a 29% effectiveness rating 
(+/-7%) and the simple LINE drawings alone had, again, 
the rating of 34%. Even though we cannot document 
this as a significant difference because of its closeness 
and the probability of error, it is still very interesting.
To find out if this is a true communication comparison,
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these two presentation sets would have to be tested 
again and their results collated.

Many of the architect’s original design intentions dealt 
with preserving the surrounding landscape and 
incorporating it into the school’s layout. With the LINE 
drawings’ lack of entourage, including trees and plant 
growth, it appears to be almost impossible to answer 
these types of questions correctly. For example, on four 
of the eight questions asked in this section, the LINE 
participants were only able to correctly answer an 
average of 3 of 23 questions. This is extremely low in 
comparison to the COMPUTER generated 
presentation, which had an average of 15 correctly 
answered out of the 23.

Simple LINE Drawings

Persuasion

Persuasion Time / Effectiveness Graph.

EFFECTIVENESS 
(PERCENTAGE) 50

25 50 75 100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE •c az' ii "rrm imum «r-

For any drawing presentation to succeed in swaying a 
client, we believe it has to have enough information and 
vibrance to prevail. As in the case of the COLOR (69% 
+/-io%) and COMPUTER (68% +/-io%) presentations, 
which rated first and second, they both attempted to 
portray a highly realistic and attractive school. With 
the use of their coloring capability they proved to do so 
very successfully. With the LINE drawings’ lack of

EFFECT. EFFICI*1

COLOR 69%

COMPUTER .68% lOOy

RENDERED &M. 61%

SCHEMATIC 58%

SCHEMATIC / OL 58%

RENDERED 51%

SIMPLE LINE &M. 40% 9-U___ '
S W U  UNE t : m

BOLD LINES SEP AHA I t  me ia-w- ^  
THAT ARE SIGNIFICANTLY DIFFER#- 
THE HIGHUGHTED GROUP. ^ cT
EFFICIENCY IS SCALED FROM 1 (.M°i

z*

40



realism, it is difficult for any person to feel attracted to 
this building. Also, without any shading or coloring on 
the drawings, much of the information becomes lost 
and jumbled with the rest. As we have concluded in 
most cases we've tested, there is a need for this extra 
effort and time, to get those desirable results any 
architect or presenter strives for. It is interesting to 
point out that the SCHEMATIC drawings, which took 
less time to make (33.25 hours), fared quite well in this 
category.

Other Implications

The one question that really proved to be very 
unfavorable towards the LINE drawings was #1 which 
dealt with the participant’s feelings on the 
completeness of the presentation. Out of the 23 people 
tested, 16 of them thought the presentation was a little 
thin and meager, and would have liked to have been 
shown a little more about the building. In question #7 
which asked, "How confident are you that the architect 
logically thought out the positioning of the buildings on 
the site?,” the average response was that people felt 
unsure or lacked any confidence in the architect’s 
decisions.

Conclusion

As you can see from the results in almost all the 
questionnaire categories, the simple LINE drawings 
did not measure up too well to the other presentation 
methods we tested. In fact, these drawings’ overall 
communication effectiveness percentage was a meek 
38% (+/-5%). We can compare this to the COMPUTER, 
COLOR and SCHEMATIC presentation results which 
were, 64,59 and 57 percent (+/-5%), respectively.

As we initially hypothesized before we started our 
testing, the LINE drawings had inferior results against 
the other six. In the qualitative, persuasion and design 
intention categories these drawings could not compete,

Simple LINE Drawings
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possibly because of the lack of additional information on 
the drawings. We can conclude that for a project to 
have desirable results, much of this additional 
entourage has to be added and the beauty of the 
building must be brought out.

Another interesting result is the fact that the freehand 
SCHEMATIC drawings (33 man-hours, 57% +/-5% 
effectiveness) had much higher overall effectiveness 
results than the simple LINE drawings (36 man-hours, 
38% +/-s% effectiveness) and actually culminated in 
being a valid contender with the top two, COMPUTER 
(64% +/-5%) and COLOR (59% +/-s%) drawings.
According to the time efficiency rating, the simple 
LINE ranked second, just trailing the SCHEMATIC.

Simple LINE Drawings
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Suggestions for Further Study

It would be very valuable for this testing to go a bit 
further, to experiment in the areas that fall between the 
simple LINE and fully RENDERED drawings. Since 
the time required to produce each respective 
presentation has a difference of 73 man-hours and 
these two drawing types are the extreme variables, 
then it would be beneficial to test, for example, line 
drawings with no additional line entourage but adding 
only shade, shadow and wall pocheing. Time-wise, it 
would only take 15 more hours to put the additional 
information on the LINE drawings and it could result 
in an increase in communication understanding by a 
significant amount. The results could then become 
comparable to the fully RENDERED drawings. The 
only way to determine this would be to engage in 
additional testing. This is an area which we could not 
find the time to investigate but may have some very 
valuable and promising results.

Simple LINE Drawings
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Simple LINE Drawings 
& MODEL (2)
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Simple LINE Drawings & MODEL
Photo copies of PM Tprints taken from 0r^

The base set of drawings of our test groups, 
that successive layers were then added to, 
were the "Simple LINE Drawings". Only 
cut lines, profile lines and object lines, with 
heaviest to lightest line weights respectively 
shown, were included in this most basic set. 
The original drawings were made with 
disposable Staedtler Lumicolor Pens on 
mylar, and blacklines of this set were then 
presented to the control groups.

The monochromatic model was constructed 
out of brown chipboard , with dried babies’ 
breath representing trees and gray spray 
paint detailing roads and parking.

Man-hours required to complete set: 126

i
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Simple LINE Drawings & MODEL

Simple LINE Drawings & MODEL -Time Chart
Drawing Layers-^. Site Plan Overall Pin. UbVAdmin. Pin. Sect 1 &2 Elev.A&B Ini Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

LINE WORK 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 90.0 126.0

ALL VALUES ARE RECORDED AS MAN HOURS

Overall Time Chart Comparison (all tested categories)
Drawings —:----- ) Site Plan Overall Pin. LibVAdmin. Pin. Sect 142 Elev.A&B Int. Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

Simple LINE Drawings 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 36.0
Simple UNE & MODEL ■S'; 85 5.0 3.0 40 126.0

Fully RENDERED Dwg 10.5 14.0 7.5 105 155 20.0 13.0 18.0 XXX 109.0
RENDERED & MODEL 10.5 14.0 7.5 10.5 155 20.0 13.0 18.0 90.0 199.0
COLOR Drawings 13.75 27.0 10.0 13.0 23.0 23.5 15.5 22.0 XXX 147.75
Freehand SCHEMATIC 3.25 7.5 425 2.5 4.75 4.25 1.0 3.75 XXX 33.25
COMPUTER Present 16.0 52.0 25.0 31.0 34.0 34.0 34.5 32.0 XXX 258.5
^-T ested Categories ALL VALUES ARE RECORDED AS MAN HOURS
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Simple LINE Drawings & MODEL
Introduction

This chapter studies simple LINE drawings with the 
inclusion of a model. Since a model is three 
dimensional, it is interesting to discuss what its role will 
be in a presentation. The original LINE presentation 
rated poorly on all results. The lack of additional 
information and lack of interest rated them poorly in 
the qualitative, persuasion and design intention areas of 
the questionnaire. These results came as no great 
surprise to us. Because of the limitations of the drawing 
technique we had to assume that most of the 
information would be lost among the other line work. 
However, we hoped that by adding a model to the 
simple LINE drawings we would improve our results.

For our initial hypothesis, we stated that adding a 
model to the simple LINE drawing presentation would 
increase people’s understanding and awareness of the 
design, its site and context. We hoped that by looking at 
a three dimensional model, the subject group would be 
compensated for the lack of detail in the drawings.

Overall Results

Overall Design Communication Time / Effectiveness Graph
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THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
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EACH TECHNIQUE
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Simple LINE Drawings & MSDEL

Our initial assumption was right. Simple LINE & 
MODEL scored more effective than the simple LINE 
drawings, 43% to 38% (v-5%) respectfully. However it 
took an extra 90 hours to complete the model to be only 
5% higher in effectiveness. RENDERED Drawings 
scored 49% (+/- s%) in effectiveness, which is 6% higher 
than simple LINE & MODEL. It took 109 hours to 
complete the RENDERED drawings versus 126 for 
LINE & MODEL. For a 17-hour savings you can have 
a presentation that is also more effective.

Looking at the efficiency of the overall results, we see 
that simple LINE & MODEL had the third worst 
efficiency rating of 9.4. COMPUTER was the most 
inefficient with a rating of 10. Second lowest was 
RENDERED & MODEL with a 9.8. RENDERED had 
an 8.8 efficiency rating putting it ahead of the others. 
Comparing LINE & MODEL with RENDERED puts 
RENDERED as a better choice for presentations within 
its range.

Analysis of the Questionnaire Categories

Quantitative

' E F F E C T . E F F IC IE N .

fS C H E M A T IC  Z 0 L 7 0 % 1 .0
(C O M P U T E R 6 8 % 1 0 . 0
fS C H E M A T I C 6 7 % 1.5

R E N D E R E D  1 M . 5 6 % 9 . 9
R E N D E R E D 5 6 % 8 .8

S IM P L E  L I N E  *  f c t i 54%: 9.2
F O L O R 53% 9 6

S IM P L E  L IN E 45% 5.2

OLD LINES SEPARATE THE TEST GROUPS 
HAT ARE SIGNIFICANTLY DIFFERENT FROM 
HE HIGHUGHTED GROUP.

•EFFICIENCY IS SCALED FROM 1 (MOST 
FFICIENT) TO 10 (LEAST EFFICIENT)

FOR MORE ON THIS SEE GLOSSARY)

Quantitative Time / Effectiveness Graph
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Simple LINE Drawings & MODEL
«

Our hypothesis for the quantitative category is that the 
model will aid a person in understanding building 
forms and their relationships. We think that the result 
of this understanding of the three-dimensional form of 
the model will improve the quantity of questions 
answered correctly in this category.

As an example, in question five, “Not counting the 
Science/Ait building, how many classroom clusters are 
there?” the model appears to have aided the subjects in 
counting the buildings. The model did not seem to help 
people understand sizes or distances, just quantities and 
orientations.

When comparing simple LINE & MODEL drawings 
to the other tests, simple LINE & MODEL drawings 
have a higher effectiveness (54% +/- 5%) than simple 
LINE (45% +/-5%) and almost the same as COLOR 
drawings (53% +/- 5%) and RENDERED (56% +/- 5%). 

Judging between RENDERED (109 hrs.), simple LINE 
& MODEL (126 hrs.) and COLOR (147.75 hrs.), 
RENDERED took the least amount of time to finish. 
Looking at the efficiencies for these three, simple LINE 
& MODEL is in the middle with 9.2. RENDERED has 
better efficiency with an 8.8 and color is the lowest with 
a 9.6. To save time and still be almost as efficient with 
quantitative questions, RENDERED is still a good 
choice.

■

2 0 ------------------------

0 ..... ............... L
0 SO 100 150

TIME (Hours)
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Simple LINE Drawings & MODEL

OMPUTER
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Graphic Conventions
Graphic Convention Time / Effectiveness Graph
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EACH TECHNIQUE

The addition of a model to the simple LINE & MODEL 
presentation should allow a person to understand 
orientation (which way is North), topography (what 
the site is like), building form (what the building shapes 
are) and materials (what the buildings are made of).

It appears that question two, "From inside the Student 
Commons Building which wall has the most windows 
to the outside?,” benefited from the model. People could 
view the Student Commons Building in three 
dimensions which enabled them to count the windows 
on all sides if they desired. However, the results showed 
that people could not detect what materials the building 
was made out of with the inclusion of the model into the 
presentation.

RENDERED (49% +/. 7% ), SCHEMATIC (43% +/- 7%) 

and simple LINE & MODEL (46% +/- 7%) are all within 
a close range of effectiveness, with no statistically 
significant difference between the three. If you look at 
the efficiency of the three you will see that 
SCHEMATIC drawings (33 hours) are the most 
efficient drawings to produce, RENDERED are second 
at 109 hours and simple LINE & MODEL, which
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required 126 hours, were the least efficient. This 
suggests that to have your audience understand your 
graphic conventions, keep the drawings diagrammatic 
and loose for maximum drawing efficiency.

Simple LINE Drawings & MODEL

There is a significant statistical difference between 
simple LINE (38% +/- 7%) and simple LINE & MODEL 
(46 % +/- 7%) for graphic conventions. While the simple 
LINE & MODEL presentation is more effective than 
the LINE presentation, it takes an extra 90 hours to 
complete the model. That is why its efficiency is a 9.1 
while the simple LINE is a 3.1.

Qualitative
Qualitative Time / Effectiveness Graph
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THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
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EACH TECHNIQUE

When trying to sell a building on its architectural 
qualities and beauty, one would hope that adding a 
model would aid in this situation. However if you look 
at the qualitative chart, you will see that LINE & 
MODEL rates as one of the lowest types of 
presentations for effectiveness and efficiency. The 
LINE & MODEL (41% +/-8%) presentation, along with 
the RENDERED & MODEL (47% +/-8%) rated as the 
second most effective techniques in the qualitative 
category, rating significantly higher than the simple 
LINE drawings, at 34% (+/-8%). COLOR (59% +/-8%),
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SCHEMATIC (59% +/.8%), COMPUTER (57% +/-8%) and 
RENDERED (54% +/-8%) all rate as significantly more 
effective methods for communicating qualitative 
information.

Simple LINE Drawings & MODEL

i
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Design Intentions
Design Intention Time / Effectiveness Graph
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Surprisingly, LINE & MODEL was the least effective 
in the design intentions category, with a score of 29% (+/- 
7%). There was no statistical difference between this 
technique and LINE (34% +/-?%) or RENDERED (36% 
+/-7%). The addition of the model, with a tremendous 
amount of informative detail, proved to have no 
significant effect in improving the respondent’s 
comprehension. RENDERED & MODEL (46% +/-?%), 
COLOR (51% +/-7%), SCHEMATIC (57% +/.?%) and 
COMPUTER (60% +/-?%) all performed significantly 
better.



Simple LINE Drawings & MODEL

Persuasion
Persuasion Time / Effectiveness Graph
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In the persuasion category, simple LINE & MODEL 
(40% +/-io%) again proved to be the least effective 
communicative technique, along with LINE (38% +/- 
10%). All other techniques scored significantly better, 
with effectiveness ratings ranging from 51% - 69% (+/- 
io%). The addition of an exterior form model proved to 
have no statistically significant effect on persuasion, 
when added to the LINE drawings. This disproves one 
hypothesis.
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Conclusion

Throughout most of the categories, RENDERED and 
LINE & MODEL were almost similar in 
communicative effectiveness. RENDERED took less 
time to complete than LINE & MODEL 
(RENDERED 109 hours, LINE & MODEL 126 hours). 
The model helped people to understand the overall site 
and the buildings on the site better. They could grasp 
certain graphic conventions, such as location of 
buildings on the site, where North was and location and 
understanding of the entire site . The model appears to 
have helped the test groups in counting the numbers of 
buildings on the s ite . However, the model did not help
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indicate scale of buildings or distances between 
buildings. As well, it did not prove to be significantly 
effective in improving persuasive performance.

The results did not surprise us because they tended to 
support our findings on the initial pilot test. We again 
found that LINE & MODEL was more effective than 
LINE, even though simple LINE was more efficient. 
One additional conclusion can be drawn. RENDERED 
drawings were always as effective, if not more, than the 
LINE & MODEL presentation, and they required less 
time to produce. It would appear that efforts would be 
better spent carefully adding tonal and visual interest to 
drawings than worrying about a model.

Simple LINE Drawings & MODEL

Suggestions for Further Study

It would be nice to try several different model types and 
see if any of them have better results. Some ideas could 
be: an abstract model or possibly a larger, detailed 
model of the Library/Administration building for better 
understanding of details and materials.
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Fully RENDERED 
Drawings (3)

E L E V A T IO N  H

Fully RENDERED Drawings
Photo copies of PMT H alf Tone prints taken from  ,

This communicative package was the 
combination of Simple LINE Drawings plus 
entourage, texture and materials, and the 
addition of tones. Entourage included trees, 
people, cars and furniture. Texture and 
materials were delineated to represent 
actual materials. Black Prismacolor pencil 
was used to apply tones directly over the line 
framework on elevations and perspectives 
and toned bluelines were used on the plans.

Man-hours required to complete set: 109
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Fully RENDERED Drawings
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Plans

The location map uses a Zip-a-tone background to highlight the 
extent of Tucson's city limits and the site itself is signified 
through the use of contrasting white and black circles. The 
individual buildings on the site plan are highlighted by 
rendering them lighter than the surrounding context and 
casting their shadows on the ground directly around them. 
Trees, automobiles and contours are added to the initial LINE 
drawings on all plans.

The overall plan and the enlarged library/ administration floor 
plan are presented as paste-ups by running blacklines a t three 
different speeds (producing dark, medium and light prints) 
and layering them to represent 3 different depths. The lightest 
prints are the spaces within the exterior walls of all buildings. 
The medium tone is used to delineate all pedestrian paving 
enclosing the buildings, and the darkest tone represents the 
deepest space, the natural earth. Texture, material 
indications, and wall poche' are added to all plans and 
furniture was rendered on the enlarged plan.

Fully RENDERED Drawings

SITE PLAN -
________________ ;_____________________E SCALE: 1" = 60’



Fully RENDERED Drawing.



Elevations and Sections

Entourage (people, trees, furniture) and texture and material 
line work is applied to all elevations and sections. The sections 
use the same presentation technique tha t is utilized on the 
plans, lighter prints are pasted on top of darker background 
prints when representing any interior volume. A sun/shadow 
analysis is shown with all shadows rendered with black 
Prismacolor pencil on the original mylar prior to running the 
presentation blackline prints.

Fully RENDERED Drawings



Fully RENDERED Drawings
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Perspectives

Fully RENDERED Drawings

Materials, entourage and 
texture are rendered using 
disposable Staedtler 
Lumicolor pens. Shade and 
shadow are applied using a 
black Prismacolor pencil on 
the back side of the original 
mylar drawing and the 
absence of any tone 
represented a sun washed 
surface. Blackline prints 
were run directly from 
these fully rendered and 
toned originals.
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Fully RENDERED Drawings

Fully RENDERED Drawings -Time Chart
Drawing Layers-q. Site Plan Overall Pin. .UbVAdmin. Pin. Sect 142 Elev.A&B Int Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

LINE WORK 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 36.0

ADD. INTEREST 2.5 2.0 1.5 1.5 2.5 5.0 3.0 5.5 XXX 23.5

TEXTURE / MATER. 1.0 2.5 1.0 3.0 5.0 1.5 1.5 2.5 XXX 18.0
TONES 0.5 1.0 0.5 1.0 1.0 6.0 3.5 4.0 XXX 17.5

SHADE / SHADOW 2.5 XXX XXX 2.0 2.0 4.5 1.0 2.0 XXX 14.0

TOTAL HOURS 10.5 14.0 7.5 10.5 15.5 20.0 13.0 18.0 XXX 109.0 1

ALL VALUES ARE RECORDED AS MAN HOURS

Overall Time Chart Comparison (all tested categories)
Drawings-------- Site Plan Overall Pin. UbVAdmin. Pin. Sect 1 4 2 Elev. A 4 B Int Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

Simple UNE Drawings 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 36.0
Simple UNE 4 MODEL 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 90.0 126.0
Fuiiy RENDERED Dwg 14.0 S i i f e ' 105 aw J*w 18.0 XXX 109.0
RENDERED 4 MODEL 10.5 14.0 7.5 10.5 15.5 20.0 13.0 18.0 90.0 199.0
COLOR Drawings 13.75 27.0 10.0 13.0 23.0 23.5 15.5 220 XXX 147.75
Freehand SCHEMATIC 3.25 7.5 425 2.5 4.75 4.25 1.0 3.75 XXX 33.25
COMPUTER Present 16.0 52.0 25.0 31.0 34.0 34.0 34.5 320 XXX 258.5
^ T e s te d  Categories ALL VALUES ARE RECORDED AS MANHOURS
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Fully RENDERED Drawings j
Introduction

Overall Design Communication Time / Effectiveness Graph
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The addition of entourage (ie. people, trees, etc.), 
texture, material indications, and tones, among other 
things, naturally led us to predict that the RENDERED 
presentation would be a substantially better 
communication approach than the LINE presentation. 
We thought that the drawings would better provide a 
sense of scale, communicate depth, demonstrate how 
the spaces were intended to be used, explain 
organizational concepts, more clearly show how the 
school was built and provide a higher degree of 
persuasiveness. The overall results seem to support 
these hypotheses.

The RENDERED presentation had an overall 
effectiveness score of 49% +/- 5%. COMPUTER,
COLOR, SCHEMATIC and RENDERED & MODEL 
all scored significantly better while LINE and LINE & 
MODEL both scored significantly lower. In time 
efficiency, RENDERED had the third best score. It took 
109 hours to complete this presentation as compared to 
SCHEMATIC’S 33 hours (low) and COMPUTER’S 
258 hours (high).
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RENDERED t  M.
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EFFICIENT) TO 10 (LEAST EFFICli 
(FOR MORE ON THIS SEE GLOSSARY

The following is a break-down of the RENDERED 
presentation’s performance in each of the five
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communication categories. While there were few real 
contradictions to the hypotheses, some interesting 
information was revealed.

Fully RENDERED Drawings

Analysis of the Questionnaire Categories
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Quantitative

Quantitative Time/Effectiveness Graph
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In the quantitative category, RENDERED had an 
effectiveness of 56% (+/- 6%). Both the COMPUTER and 
the SCHEMATIC scores (approx. 68% +/• 6%) were 
significantly better, while the the LINE presentation’s 
45% (+7- 6%), the least effective here, was significantly 
lower. It is important to note that the RENDERED 
presentation’s score in this category was not 
significantly improved with the addition of a model or 
with the addition of color.



Fully RENDERED Drawings

Graphic Conventions
Graphic Convention Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

100 125 150 175 200 225 250 27550 75
TIME (HOURS) "

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE 
EACH TECHNIQUE

The RENDERED presentation scored a 49% (+/-?%) 
effectiveness rating in the graphic conventions 
category. COMPUTER, COLOR and RENDERED & 
MODEL all scored significantly better (between 58% 
and 64% +/-?%). LINE, with a score of 38% (+/-?%), again 
scored the lowest.
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COLOR 61%
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Some other interesting information was discovered 
through examination of the individual questions. On 
the question, “How many exits to the exterior are there 
in the entire Library/Administration building?,” the 
RENDERED and the RENDERED & MODEL 
presentations were the most effective. The 
RENDERED presentation elicited 56% effectiveness 
score while RENDERED & MODEL scored 63%. The 
next closest score was for COLOR, at 43%. This seems 
to imply that, for simple functional clarity,
RENDERED is one of the best, if not the best, technique.
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Fully RENDERED Drawings

Qualitative
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Qualitative Time / Effectiveness Graph
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The qualitative category was the area of greatest 
success for the RENDERED presentation. Here, 
RENDERED ranked among the leading techniques 
with a 54% +/- s% effectiveness score. There was no 
statistical difference between RENDERED, 
COMPUTER, SCHEMATIC and COLOR. 
Surprisingly, RENDERED & MODEL, along with 
LINE & MODEL and LINE, scored significantly 
lower.

The question, “How comfortable, on a scale of 1 (very 
comfortable) to 5 (very uncomfortable), does the 
interior of the library seem to you?,” also yielded some 
unexpected results. RENDERED had the best score 
with a mean of 2.48. The next best scores belonged to 
COLOR and COMPUTER, both with means of 2.61.
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Design Intentions
Design Intention Time / Effectiveness Graph
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In the design intentions category, RENDERED ranked 
among the least effective. With an effectiveness of only 
36% +/• 7%, it was not considered significantly different 
from LINE or LINE & MODEL. All other 
communicative techniques ranked significantly 
higher, ranging from 46% - 60% (+/-?%).

Persuasion
Persuasion Time / Effectiveness Graph
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RENDERED registered a 51% (+/-io%) efficiency rating 
in the persuasion category. It ranked, with 
SCHEMATIC (58% +/-10%), significantly lower than 
COLOR (69% +/. io%), COMPUTER (68% +/- io%) and 
RENDERED & MODEL (61% +/- io%), while it scored 
significantly better than LINE & MODEL (40% +/- io%) 
and LINE (38% +/- io%).

Other Implications 1

It is widely acknowledged that most clients would 
prefer their work to be handled personally, by the 
principal architect of a firm and not by “less qualified" 
members of their staff. Since this is impossible to 
accomplish all the time, especially in large offices, the 
design presentation must instill a degree of confidence 
in the competence of the architect. One question in the 
other implications category touches upon this issue. It 
asked, “Who do you think had the most input into the 
design of this school?” The choices were the architect, 
apprentice architect, builder, draftsman and student 
intern. The results showed that 15 out of 25 
respondents felt that the RENDERED presentation 
was prepared personally by the architect for the client. 
No other tested communication technique elicited 
responses this positive.

Conclusion

Our hypothesis, contending that the RENDERED 
drawings would communicate much more 
information than the LINE drawings, was clearly 
supported by the test results. It is also important to note 
that the RENDERED drawings proved to be as 
effective as, or more effective than, the LINE & 
MODEL presentation in every communication 
category tested. This becomes valuable knowledge to 
have when one considers that it took 126 hours to 
complete the LINE & MODEL presentation and only 
109 hours to complete the RENDERED presentation. 
The implication is that one should never build a model

Fully RENDERED Drawings

69



to accompany a simple LINE presentation. It is much 
more efficient to render the LINE drawings first, and 
then contemplate building a model.

Another important outcome of the test results that may 
suggest further study, was the evidence from the 
qualitative category supporting the RENDERED 
presentation as an extremely effective communicator 
of simple, functional information (ie. entryways, exits, 
etc.).

Fully RENDERED Drawings
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Suggestions for Further Study

One suggestion is to test the intermediate levels in 
between simple LINE drawings and fully RENDERED 
drawings, (ie. LINE drawings with entourage, LINE 
drawings with tone only, LINE drawings with sun, 
shade and shadow indications, etc.). These tests would 
serve to pinpoint the respective communicative 
effectiveness of each layer. Similarly, by subtracting 
any of the drawings and presenting an “incomplete” 
presentation, (ie. show this presentation without the 
elevations, etc.) one could determine the respective 
communicative strengths and weaknesses of each 
drawing type. If there was no reduction in the 
effectiveness of the presentation when the elevations 
are subtracted, for example, then they serve no 
communicative purpose.

Fully RENDERED Drawings
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Fully RENDERED 
Drawings & MODEL (4)

E L E V A T IO N  B

Fully RENDERED Drawings 
& MODEL

This communicative package was the 
combination of Simple LINE Drawings plus 
entourage, texture and m aterials, and the 
addition of tones. Entourage included trees, 
people, cars and furniture. Texture and 
materials were delineated to represent 
actual m aterials. Black Prismacolor pencil 
was used to apply tones directly over the line 
framework on the mylar.

The monochromatic model was constructed 
out of brown chipboard, with dried babies’ 
breath representing trees and gray spray 
paint detailing roads and parking.

Man-Hours Required to Complete Set: 199
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Fully RENDERED Drawings & MODEL

Fully RENDERED Drawings & MODEL -Time Chart
Drawing Layers-^, Site Plan Overall Pin. LibyAdmin. Pin. Sect 1 &2 Elev.A&B Ini Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

LINE WORK 4.0 •8.5 • 4.5 3.0 5.0 3.0 4.0 4.0 90.0 36.0

ADD. INTEREST 2.5 2.0 1.5 1.5 25 5.0 3.0 5.5 XXX 23.5

TEXTURE / MATER. 1.0 2.5 1.0 3.0 5.0 1.5 1.5 2.5 XXX 1&0

TONES 0.5 1.0 0.5 1.0 1.0 6.0 3.5 4.0 XXX 17.5

SHADE / SHADOW 2.5 XXX XXX 2.0 2.0 4.5 1.0 20 XXX 14.0

TOTAL HOURS 105 14.0 75 105 155 20.0 13.0 18.0 90.0 199.0

ALL VALUES ARE RECORDED AS MAN HOURS

Overall Time Chart Comparison (all tested categories)
Drawings----------> Site Plan Overall Pin. UbVAdmin. Pin. Sect 1 & 2 Elev. A & B In*. Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

Simple LINE Drawings 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 36.0
Simple LINE & MODEL 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 90.0 126.0
Fully RENDERED Dwg 10.5 14.0 75 105 15.5 20.0 13.0 18.0 XXX 109.0
REMEfEbl MODEL 1M W M las 155 200 110 185 900 199.0
COLOR Drawings 13.75 27.0 10.0 13.0 23.0 23.5 15.5 22.0 XXX 147.75
Freehand SCHEMATIC 3.25 7.5 4.25 25 4.75 4.25 1.0 3.75 XXX 33.25
COMPUTER Present. 16.0 520 25.0 31.0 34.0 34.0 34.5 320 XXX 258.5
'^ —Tested Categories ALL VALUES ARE RECORDED AS MAN HOURS



Fully RENDERED Drawings & 
MODEL
Introduction

Overall Design Communication Time / Effectiveness G raph
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The addition of an exterior form model to the fully 
RENDERED tone drawings would often be considered 
a very complete and appropriate presentation 
technique, especially for a final presentation. This 
presentation package, probably one of the most 
frequent methods used by architectural firms to 
present their designs, produced some surprising results 
in our pilot test. These results suggested that it was not 
a very time-efficient method for communicating 
architectural design information. The initial results 
from the pilot study showed that no statistically 
significant difference in communicative effectiveness 
was produced when a model was added to the fully 
RENDERED tone drawings, and this phenomenon was 
magnified when the results also found that there was a 
great improvement in overall communicative 
effectiveness when a model was added to the simple 
LINE drawings. These results produced a great deal of 
anticipation regarding the performance of the 
RENDERED& MODEL using the updated 
questionnaire and testing procedure.
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It was our hypothesis that, based on the initial pilot test 
results, the RENDERED & MODEL presentation 
would not rate significantly higher than the 
RENDERED drawings in terms of overall 
communicative effectiveness. Interestingly, this 
hypothesis was not supported as strongly in this more 
complete research study. The overall effectiveness of 
the RENDERED & MODEL presentation did produce 
a statistically significant difference in effectiveness 
from the RENDERED alone, although it is important to 
notice that the disparity was only marginally different. 
RENDERED & MODEL had an overall 
communicative effectiveness rating of 54% (+/- 5%) 

while the RENDERED drawings rated at 49% (+/- 5%). 
This slight improvement must be viewed along with the 
respective times taken to produce each presentation in 
order to present truly meaningful results. The 
RENDERED & MODEL package took 199 hours to 
complete, compared to the RENDERED which 
required only 109 hours. The question must then be 
asked,“What is the use of producing a RENDERED & 
MODEL presentation, requiring almost twice the 
production time, when it produces only marginally 
more effective results?” The individual results of the 
five communicative categories may provide some 
insight.

Fully RENDERED Drawings & MODEL
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Fully RENDERED Drawings & MODEL

Analysis of the Questionnaire Categories

Quantitative

Quantitative Time/Effectiveness Graph
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The RENDERED & MODEL and RENDERED 
i presentations, along with LINE & MODEL and the 

COLOR drawings all rated equally as the second most 
effective method of communicating quantitative 
information. It is interesting to note that the LINE & 
MODEL, RENDERED, RENDERED & MODEL and 
COLOR presentations are all chronological steps of the 
same presentation, at varying levels of detail, yet they 
are all equally effective in the quantitative category. 
These quantitative results also show that the LINE & 
MODEL, the earliest/simplest stage, is as effective as 
the RENDERED & MODEL or COLOR presentations, 
which require considerably more time to produce. The 
RENDERED & MODEL presentation required the 
most time of these comparative techniques, making it 
the least efficient method of communicating 
quantitative information.
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Fully RENDERED Drawings & MODEL

Graphic Conventions
Graphic Convention Time / Effectiveness Graph
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We hypothesized that the addition of the model to the 
RENDERED drawings would assist in corroborating 
any information from the drawings. This was 
supported by the results of the graphic conventions 
category in which the RENDERED & MODEL 
produced some of the most effective results. The 
RENDERED & MODEL presentation (58% +/- 7%) along 
with the COMPUTER generated presentation (64% +/- 
7% ) and COLOR drawings (61% +/- 7% ) all rated as the 
most effective graphic convention methods. Of these 
three top techniques, the COLOR drawings were the 
most efficient, requiring 148 hours to produce, followed 
by the RENDERED & MODEL (199 hours) and the 
COMPUTER (258 hours). There was a statistically 
significant difference between RENDERED &
MODEL (58% +/- 7% ) and the RENDERED (49% +/- 7% ), 

LINE & MODEL (46% +/. 7% ) and SCHEMATIC (43% 
+/-?%), while the simple LINE presentation was the least 
effective at 38% (+/- 7% ).

It was consistent, and logically so, that any graphic 
convention question that dealt with exterior issues 
produced significantly better results when the exterior 
form model was introduced. An example of this can be
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seen in the question, “From inside the student 
commons building, which wall has the most views to 
the outside?” The RENDERED & MODEL results 
produced 63% effective scores while the RENDERED 
drawings alone scored correctly only 46% of the time.

Fully RENDERED Drawings & MODEL

Qualitative

Qualitative Time / Effectiveness Graph
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The qualitative section produced some unexpected 
results in which the RENDERED & MODEL 
presentation actually scored significantly lower than 
the RENDERED. The RENDERED presentation (54% 
+/- 8%) was the most effective method for qualitative 
communication, along with COLOR (59% +/- 8%), 
SCHEMATIC (59% >/- 8%) and COMPUTER (57% +/. 
8%). RENDERED & MODEL (47%+/s%) and LINE & 
MODEL (41% +/- 8%) rated significantly lower in 
drawing effectiveness, while taking more time to 
produce, than the RENDERED drawings alone .
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Design Intentions
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The addition of a model to the RENDERED drawings 
significantly improved the effectiveness of the 
communication in the category of design intentions. 
RENDERED & MODEL rated as 46% (+/.?%) effective 
while the RENDERED was 36% (+/-7%) effective. 
Interestingly, adding a model to the LINE presentation 
had no significant effect in the communication of 
design intentions. IJNE  & MODEL (29% +/-7%), LINE 
(34% +/-7%) and RENDERED (36% +/-7%) all rated as the 
least effective communicative methods in the category 
of design intentions. The RENDERED & MODEL, 
along with the COLOR presentation (51% +/-?%), 
produced the second most effective results, behind the 
COMPUTER (60% +/.?%) and SCHEMATIC (57% +/.?%) 
presentations.

The RENDERED & MODEL presentation (199 hours) 
took more time to produce than the COLOR drawings 
(148 hours) yet there was no statistically significant 
difference in communicative effectiveness for design 
intentions.
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Persuasion
Persuasion Time / Effectiveness Graph
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It was predicted that the addition of a model to the fully 
RENDERED presentation would only increase the 
persuasive effectiveness, and this hypothesis was 
supported by the results. The RENDERED & MODEL 
(61% +/-io%), COMPUTER generated presentation 
(68% +/-io%) and the COLOR drawings (69% +/-io%) were 
all the highest rated techniques in the category of 
persuasion. Of these three, the COLOR drawings (148 
hours) took the least amount of time, followed by the 
RENDERED & MODEL (199 hours) and 
COMPUTER (258 hours). The RENDERED 
drawings alone had an effectiveness score of only 51% 
(+/.io%), the same statistically as the SCHEMATIC 
drawings (58%+/-io%).
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It should be noted, however, that when the same model 
was added to the simple LINE drawings (40% +/-io%), it 
showed no statistically significant improvement 
compared to the LINE drawings alone (38% +/-io%). 
This suggests that the model has a persuasive effect 
only when added to the more detailed and complete 
package of RENDERED drawings.
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Suggestions for Further Study

A suggestion for further study related to the 
RENDERED & MODEL study is to test the 
effectiveness of the RENDERED drawings in 
conjunction with a more detailed model, perhaps even a 
model that represented all interior spaces, in addition to 
just the exterior forms. This more detailed model could 
provide additional or alternative information while not 
adding any confusing details to an already complete set 
of drawings. Another test could involve a color-coded, 
or systems model to test for any variances in 
communication effectiveness.

Fully RENDERED Drawings & MODEL
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COLOR Drawings (5)

e M S T
ELEVATION I)

.L'.Jr.rVk ,7 ,1 :'

COLOR Drawings
C olor p h o to  cop ies o f  co lo r C ib a c h ro m ^

This presentation was produced using 
blackline prints of the Fully RENDERED 
Drawings and then adding color with 
Chartpack Ad-Markers and Prismacolor 
pencil. The color was applied using an 
analogous scheme (as Taught by Prof. 
William P. Stamm, University of Arizona) 
using a limited palette of related colors and 
their accents. The test groups were then 
presented the original colored prints for 
testing.

Man-hours required to complete set: 147.7
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COLOR Drawings
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Plans

Color is used diagrammatically on the location map to 
delineate the Tucson city limits and highlight the site location. 
Earth toned colors are used to delineate the contours on the site 
plan. The darkest tones indicate the lowest contour levels and, 
at the same time, serve as a dark background for the lightly 
toned buildings to contrast against.

In the floor plans, light and dark colors are again used to 
heighten interior/exterior relationships. Shadows rendered in 
deep grays add to the separation of interior and exterior 
functioning spaces. Important circulation paths, both interior 
and exterior, are diagrammatically indicated for 
comprehension. Accent colors are applied to the wash to 
reinforce its role as an organizing device. Colors are applied to 
communicate important design features, not to simulate 
reality.

COLOR Drawings
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Elevations and Sections

COLOR Drawings

Colors on the elevations and sections are applied to represent 
the school's actual materials. People are rendered with accent 
colors to reinforce the human scale and to highlight major 
entranceways. To convey the changes in depth occurring on 
the building surfaces, the lighter tones are applied to the closer 
surfaces and progressively get darker as the surfaces recede. 
The sky hue serves to make the building profiles stand out 
against a uniform background.

/X

ELEVATION A

I "I
ELEVATION 13

SECTION 1 SCALE: l/8" = r-<r
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COLOR Drawings

COLOR Drawings -Time Chart
Drawing Layers- 3 , Site Plan Overall Pin. UbVAdmin. Pin. Sect 1 & 2 Elev.A&B Ini Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

LINE WORK 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 90.0 36.0

ADD. INTEREST 2.5 20 1.5 1.5 25 5.0 3.0 5.5 XXX 235

TEXTURE / MATER. 1.0 25 1.0 3.0 5.0 1.5 1.5 2.5 XXX 1&0

TONES XXX XXX XXX XXX 1.0 . 6.0 3.5 4.0 XXX 14.5

SHADE/SHADOW 2.5 XXX XXX 2.0 2.0 4.5 1.0 20 XXX 14.0

COLOR 3.75 14.0 3.0 3.5 7.5 3.5 25 40 XXX 41.75

TOTAL HOURS 13.75 27.0 10.0 13.0 23.0 23.5 15.5 220 XXX 147.75

ALL VALUES ARE RECORDED AS MAN HOURS

Overall Time Chart Comparison (aU tested categories)
Drawings----------) Site Plan Overall Pin. UbJAdmin. Pin. Sect. 142 Elev. A 4 B Inl Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

Simple LINE Drawings 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 36.0

Simple UNE 4 MODEL 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 90.0 126.0

Fully REMDERED Dwg 10.5 14.0 7.5 10.5 15.5 .20.0 13.0 18.0 XXX 109.0

RENDERED 4 MODEL 10.5 14.0 7.5 10.5 15.5 ' ;20.0 13.0 18.0 90.0 199.0

COLOR Drawings 175 10.0 13j0 Wmn- • 235 155 220 XXX 147.75

Freehand SCHEMATIC 3.25 7.5 4.25 25 4.75 : 4.25 1.0 3.75 XXX 33.25

COMPUTER Present. 16.0 52.0 25.0 31.0 34.0 34.0 34.5 320 XXX 258.5

^ T e s te d  Categories ALL VALUES ARE RECORDED AS MAN HOURS
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COLOR Drawings

Perspectives

Tonal differences are again 
used to communicate depth 
of space in all perspectives. 
Accent colors and maximum 
contrast occur at focal points 
and visually important areas 
and then, colors gradually 
become muted as the 
distance from these areas 
increases. Unlike the other 
drawing types, color is used 
on the perspectives to more 
closely represent reality, 
attempting to render an 
almost "true experience."

MAIM
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COLOR Drawings
Introduction

Overall Design Communication Time / Effectiveness Graph
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EACH TECHNIQUE

The overall results of the testing rank the COLOR 
presentation, along with the SCHEMATIC 
presentation, as the second most effective 
communication technique of those tested. COLOR 
achieved a 59% (+/- s%) overall communicative 
effectiveness score. This was slightly under the 
COMPUTER presentation’s leading 64% (+/- 5%). The 
RENDERED & MODEL, RENDERED, simple LINE 
& MODEL and simple LINE presentations all scored 
significantly lower. COLOR also proved to be relatively 
efficient in terms of communicative effectiveness per 
hour of time spent preparing the presentation.
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/

These overall scores, however, could be extremely 
misleading. As with each of the other presentations 
tested, COLOR excelled in some of the individual 
communication categories and performed poorly in 
others. For this reason, a description of the COLOR 
presentation’s performance in each of the categories 
follows. This will help the reader determine COLOR’S 
strengths, weaknesses, attributes and pitfalls, in 
relation to communicative effectiveness and
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time/efficiency. This will also enable the reader to 
make an appropriate choice when the time comes to 
decide on a presentation technique.

COLOR Drawings

Analysis of the Questionnaire Categories
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For the COLOR presentation in the quantitative 
category, we predicted that interior and exterior 
relationships would be more apparent, due to 
heightened contrasts, and that color coding and using 
color diagrammatically would make certain aspects of 
the design more understandable.

The results offered little support for the predictions 
mentioned above. For example one of the questions 
asked was "What buildings can be used by the public
after school hours?" The answer is the —
Library/Administration, Multipurpose and Student 
Commons buildings. In the COLOR presentation, these 
buildings were color coded with blue pencil to indicate 
the fact that they were different from the others in 
some way COLOR only produced six correct answers 
out of 23 possible. The COLOR presentation ranked
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only fourth out of seven. The highest score was that of 
the COMPUTER presentation (13) and the lowest 
belonged to the simple LINE presentation (3). Another 
question asked was, "Not counting Science and Art, how 
many classroom clusters are there?" In an attempt to 
communicate the correct answer, each node 
identifying a cluster was subtly color-coded. The 
COLOR presentation ranked sixth out of seven in 
communicative effectiveness pertaining to this 
question. Only 12 of 23 participants answered correctly 
as compared to COMPUTER'S 21 of 23. (It should be 
noted that the COMPUTER presentation held a 
distinct advantage over the others in that it included an 
enlarged, labeled diagram of the classroom clusters.)

One explanation for this lack of effectiveness may be 
that the presentation is too complex and that it is 
attempting to convey too much information. Maybe 
the viewer is being overloaded with data. After all, most 
people are not familiar with architectural 
presentations and probably have a difficult enough time 
trying to decipher the different symbols and 
information being shown to them without having to 
deal with COLOR'S added layer of information.

Comparative Results

COLOR Drawings

The COLOR, RENDERED & MODEL, RENDERED 
and LINE & MODEL presentations all ranked second 
in communicative effectiveness in the quantitative 
category with no significant difference between them. 
The COMPUTER and the SCHEMATIC 
presentations were significantly more effective than 
COLOR and the simple LINE presentation was 
significantly less effective. SCHEMATIC had the best 
efficiency score.
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COLOR Drawings

Graphic Conventions
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It was predicted that overall understanding in the 
graphic conventions category would improve 
significantly with the addition of color to a presentation. 
Locations of windows and doors would be easier to 
identify due to the darkening of poche' and the addition 
of shadows to the plan. Depth of space, particularly on 
the site plan and in the elevations, would be easier to 
judge and materials would be represented more 
realistically.

The above predictions were supported by our findings. 
One question asked the participants to use Elevation B 
to rank, in order, the respective depth of each wall 
surface in relation to the others. The COLOR, 
COMPUTER and RENDERED & MODEL 
presentations fared the best on this question, each 
receiving 20 correct responses out of approximately 23 
possible. The simple LINE presentation received the 
fewest number of correct responses with only five. 
Another question asked "Which material was used on 
the exterior of the building?" The answer was concrete 
block and COLOR elicited the highest number of 
correct responses (7). Both presentations that included 
models got no correct responses.
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COLOR Drawings

Comparative Results

The COLOR, COMPUTER and RENDERED & 
MODEL presentations had the best communicative 
effectiveness scores in the graphic conventions 
category (there was no statistically significant 
difference between the three.) COLOR had the best 
efficiency rating, which was significantly better than 
all of the others.

Qualitative

Qualitative Time / Effectiveness Graph
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In the qualitative category, we predicted that the use of 
color in a presentation would enhance the qualities of 
architectural space and make them appear more 
appealing than other techniques. We thought spaces 
would seem warmer and more comfortable and 
exteriors would seem more attractive. Overall, the 
results support this prediction, but there are some 
interesting footnotes. One question asked, "How warm 
and welcoming does this school seem to you?" The 
COLOR presentation equalled the SCHEMATIC 
presentation for best score. Another question asked,
"On a scale of 1 to 5, with one being the most desirable 
response and five the least desirable response, how 
comfortable does the interior of the library seem to
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(FOR MORE ON THIS SEE GLOSSARY)
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• you?" COLOR and COMPUTER, each with a mean 
score of 2.61, tied for second best behind RENDERED, 
which scored 2.48.

The surprising results came from the question which 
asked, "Would you say the exterior of the buildings 
were attractive or unattractive (1= extremely 
attractive and 5= extremely unattractive)?" Of the 
seven tested presentations, COLOR ranked sixth with a 
score of 2.83. Only the LINE presentation ranked 
lower (3.0). SCHEMATIC had the best score (2.2). 
There are several possible reasons for this. Maybe the 
drawings were poorly rendered or the colors were 
distracting or, the presentation provided enough 
information for respondents to make a judgement of 
personal taste. We believe, however, that because the 
building is portrayed so realistically in the COLOR 
presentation, there is little left for the imagination to 
put together. People's expectations and "grand 
illusions" often lead to disappointment when it comes 
time to face reality. This theory is reinforced when one 
considers the success of the SCHEMATIC presentation 
regarding this question. The SCHEMATIC drawings 
leave a great deal of important aesthetic issues 
unrepresented and up to the viewer's imagination to 
complete.

Comparative Results

The COLOR, COMPUTER, SCHEMATIC, and 
RENDERED presentations all ranked highest in 
communicative effectiveness in the qualitative 
category with no statistically significant differences 
between them. Of the four, SCHEMATIC was the best 
in the area of time/efficiency and COLOR was second, 
ahead of RENDERED and COMPUTER.

COLOR Drawings
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COLOR Drawings

Design Intentions
Design Intention Time / Effectiveness Graph
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In the design intentions category, we predicted that 
COLOR could be used to communicate design 
intentions better by emphasizing elements that the 
designer feels are crucial to understanding his/her 
concepts and ideas. Greater contrasts could be created 
and lively colors could be added to areas of importance. 
With color, we believed that designers could 
communicate their ideas more clearly. This prediction 
only varies slightly from one of the projections in the 
persuasiveness category.
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COLOR performed relatively well in this category, but 
was not as effective as was predicted. For example, one 
question asked "What do you think the major 
organizational device was for the placement of the 
buildings?" COLOR tied with SCHEMATIC for the 
second highest score, but this score was only 8 correct 
out of 22.

Comparative Results

The COLOR presentation had virtually the same 
communicative effectiveness score as the RENDERED 
& MODEL and SCHEMATIC presentations. Only the
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COMPUTER presentation scored significantly higher, 
while the RENDERED, LINE and LINE & MODEL 
presentations all scored significantly lower.

COLOR Drawings

Persuasive
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The strongest hypothesis concerning the COLOR
presentation involved its persuasiveness. Our 
prediction was that, of the tested techniques, COLOR 
would be the most persuasive and prove to be the best in 
terms of time/efficiency, in this category.

It was our belief that the COLOR presentation would 
convey a more "professional” image than the other 
tested methods and, therefore, the client would feel 
more satisfied with the designer and the work 
produced. This notion seemed to hold true in the final 
results. For example, one question asked participants, 
"On a scale of 1 (most confident) to 5 (least confident), 
how sure are you that the school was well designed, by a 
professional?" The COLOR presentation elicited the 
most favorable responses with a mean score of 1.83 on 
the 1 to 5 scale. The least favorable scores, a mean of 
2.78, resulted from the simple LINE presentation. Two 
other related questions seemed also to support COLOR: 
"How confident are you in the technical accuracy of the
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design?" and "How strongly do you feel the design was 
personally prepared for the client by the architect?"
The COLOR presentation achieved the most desirable 
responses to both of these questions.

Another projection we made involving the 
persuasiveness of COLOR was that a designer could 
highlight, or emphasize, what he/she felt to be the most 
important features of a design and, therefore, more 
easily convince a client to feel the same way. This was 
supported in the final results. When preparing the 
COLOR presentation, careful attention was given to 
communicating areas of natural vegetation that were 
preserved in the design concept and the importance of 
the natural wash, or water course, as an organizational 
device. One question asked, "How well do the buildings 
fit in with the site?,” on a scale of 1 to 5, with one being 
very well and five being poorly. Again, COLOR elicited 
the most favorable responses of the tested presentations 
with a mean score of 1.48.

One other prediction was made here. We believed that, 
of the tested presentation methods, COLOR would most 
effectively represent reality. A question designed to test 
this was, "Does the presentation give a sense of what the 
building will actually be like, to walk through, to go to 
school in?" Although the findings from this question are 
considered statistically insignificant, the results do <
favor the predicted direction.

COLOR Drawings

Comparative Results

The COLOR, COMPUTER and RENDERED & 
MODEL presentations ranked highest in persuasive 
effectiveness. There was no statistically significant 
difference between them. Of the three, however, 
COLOR had the best efficiency rating (148 hours to 
complete).
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COLOR Drawings

• Other Implications

In the "catch-all" category known as other implications, 
one hypothesis is touched upon. It deals with the client’s 
perception of how efficiently the architect's time is 
being spent. This, of course, relates to whether or not 
the client feels they are getting their money's worth.
We believed that the COLOR presentation would 
satisfy the client in these ways and the answers to 
certain specific questions seem to support this. One 
question, for example, asked whether or not the 
architect spent an appropriate amount of time on the 
presentation. The results clearly suggest that the 
architect did. In fact, 20 of 23 surveyed believed an 
adequate amount of time was spent on the presentation.

Conclusion
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As was predicted, the COLOR presentation performed 
best in the persuasive category, both in effectiveness 
and efficiency. When attempting to get a commission 
or convince a client to accept a proposal or idea, the test 
results suggest that COLOR is the most effective 
technique.

The results from the qualitative category suggest that 
using color can help to effectively communicate, in an 
efficient manner, the qualities and character of 
architecture and architectural space. The results also 
suggest, however, that using color more loosely, so that 
the drawings look less finished and polished, may 
actually improve effectiveness by leaving it up to the 

0 50 200 210 viewer’s imagination to complete the picture. •
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It seems that COLOR’S wide range of tonal values, 
heightened contrasts and realistic delineation of 
textures and details, among other attributes, help this 
medium to effectively communicate the information 
covered in the graphic conventions category.
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COLOR Drawings

The COLOR presentation did not perform well in the 
quantitative category. Perhaps the participants were 
confused because too much information was trying to 
be conveyed. Maybe, when trying to communicate 
quantitative information, COLOR should be used in a 
more simple way (ie. diagrammatically, etc.).

In the design intentions category, our predictions of 
clear communication of concepts and ideas was not 
supported. This, again, may have been due to the 
possibility that the presentation was attempting to 
communicate too much information (ie. trying to 
convey a sense of quality and explain general concepts 
at the same time).
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Suggestions for Further Study

When this research was undertaken, we realized that 
we were only scratching the surface as to 
communication techniques and what aspects of these 
techniques needed to be examined. In addition to those 
that we were already aware of, we continually 
discovered other possible test categories and variations 
as the research proceeded. The COLOR portion of this 
study offers a wide variety of research possibilities for 
the future. First, as our qualitative results have 
suggested, it might be worth-while to test a “loose,” or 
“sketchy,” color presentation. If the presentation has a 
degree of incompleteness and allows those in the 
audience to use their imaginations, it may prove to be 
an extremely effective and efficient communication 
method. Along these same lines, another possible test 
would involve coloring the SCHEMATIC drawings. 
Using color diagrammatically (ie. color code all 
circulation areas in red and all teacher-only areas in 
blue) is a third possibility. Finally, testing different color 
palettes (ie. warm vs. cool colors, bright vs. dull colors) 
may yield interesting results.

COLOR Drawings
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Freehand SCHEMATIC 
Drawings (6)

Photo copies of PMT H alf Tone prints taken from  0 r
Freehand SCHEMATIC Drawings

The freehand drawings were sketched over 
a drafted framework in order to represent 
actual scaled sizes. Only major openings 
and spaces were represented and details 
only suggested on parts of drawings, then 
vignetting out to just basic massing. This 
communicative package was drawn with 
disposable Staedtler Lumicolor pens and 
toned with white and black Prismacolor 
pencil on yellow buff sketch paper, and 
presented to the test groups in this original 
form.

Man-hours required to complete set: 33.25
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Freehand SCHEMATIC Drawings
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Plans

All drawings are presented on yellow buff sketch paper over a 
medium gray background. This made it possible to render 
three tones (black, white, and mid-gray) with black and white 
Prismacolor pencils. All labels and titles are hand lettered.

The simplified location map contains only a highlighted, high 
contrast site indication, Tucson's city limits, and two 
perpendicular crossing lines indicating the four cardinal 
directions. The site plan shows the buildings as masses with 
shadows and indicates only major recesses. Roadways, 
parking, and other surrounding features are merely 
suggested. The only detail rendered is that which is located 
directly adjacent to the school itself.

Both floor plans are represented as only clusters of room 
volumes connected together. Major entryways are the only 
openings denoted with graphic conventions and a conscious 
effort is made to omit texture and minor material 
designations. Interior spaces are rendered with a white 
Prismacolor pencil while the background is loosely rendered 
with black Prismacolor to increase contrast. Overlayed pen 
sketches are used to communicate some of the important 
design ideas.

Freehand SCHEMATIC Drawings
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Elevations and Sections

Elevational drawings are simple representations of massing 
except at a few important locations. Only at these selected 
locations are contrasts emphasized (ex: sun, shadow, line 
weight hierarchy, and some textures and details). This is an 
attempt to reduce redundancy in the drawing. Sections are 
rendered similarly, but with more emphasis placed on 
representing interior volumes.

Freehand SCHEMATIC Drawings

ELEVATION! b
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Freehand SCHEMATIC Drawings
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Freehand SCHEMATIC Drawings

Perspectives

Consistent with the rest of 
the presentation, all 
perspectives have the most 
detail, tonal contrast, and 
line weight differences 
located near the focal point 
and then each drawing is 
vignetted out to basic 
massing. White and black 
Prismacolor pencil is used 
to delineate sun and shadow 
surfaces respectively.
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Freehand SCHEMATIC Drawings

F reehand  SCHEMATIC D raw ings -Time Chart
Drawing Layers- 3 , Site Plan Overall Pin. Lib./Admin. Pin. Sect. 1 & 2 Elev. A & B Int. Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

LAYOUT WORK 2.0 4.25 2.25 1.5 2.5 3.0 2.0 2.0 XXX 19.5

LINE WORK 0.75 0.75 0.5 0.5 1.25 0.5 0.5 0.75 XXX 5.5

TONES 6.5 1.25 1.0 0.5 1.0 0.75 0.5 1.0 XXX 6.5

OVERLAY LINE WK. XXX 0.75 0.25 XXX XXX XXX XXX XXX XXX 1.0

OVERLAY TONES XXX 0.5 0.25 XXX XXX XXX XXX XXX XXX 0.75

TOTAL HOURS 3.25 7.5 4.25 2.5 4.75 4.25 3.0 3.75 XXX 33.25

ALL VALUES ARE RECORDED AS MAN HOURS

Overall Time Chart Com parison (all tested  categories)
Drawings------------> Site Plan Overall Pin. UbVAdmin. Pin. Sect. 1 & 2 Elev. A & B Int. Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

Simple LINE Drawings 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 36.0

Simple UNE& MODEL 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 90.0 126.0

Fully RENDERED Dwg 10.5 14.0 7.5 10.5 15.5 20.0 13.0 18.0 XXX 109.0

RENDERED & MODEL 10.5 14.0 7.5 10.5 15.5 20.0 13.0 18.0 90.0 199.0

COLOR Drawings 13.75 27.0 10.0 13.0 230 23.5 15.5 22.0 XXX 147.75

Freehand SCHEMATIC 3.25 7.5 4.25 25 4.75 4.25 1.0 3.75 XXX 33.25
COMPUTER Present. 16.0 52.0 25.0 31.0 34.0 34.0 34.5 32.0 XXX 258.5

"C-Tested Categories ALL VALUES ARE RECORDED AS MAN HOURS

1 1 1



Freehand Schematic Drawings

Introduction

This communicative package differs slightly from the 
other presentation methods. The standard sequence is 
to test subsequent levels of drawings as they proceed 
from less complete to more complete. Simple LINE 
drawings were embellished to produce hilly 
RENDERED tone drawings. Both of these sets were 
tested with and without the addition of an 
accompanying exterior form model. The RENDERED 
drawings had an overlay of color added to produce the 
COLOR drawing set. Finally, these fully-colored and 
rendered drawings were reproduced, and additional 
layers of information added, to produce the 
COMPUTER presentation. This chronological 
sequence was designed to study and analyze the effects 
of time and additional visual information on the 
communicative effectiveness of architectural 
representations. The freehand SCHEMATIC 
presentation chooses to alter this chronological 
sequence and test the effect of simplifying visual 
information and reducing the amount of time required 
to produce the communicative package.

The freehand SCHEMATIC drawings are designed to 
test the effect of reducing the amount of information in 
a drawing package in order to improve the overall 
clarity for the respondent. On a lot of architectural 
presentations, especially on larger projects, the amount 
of information present on the drawings is 
overwhelming and confusing in its complexity. The 
goal of the SCHEMATIC drawings was to reduce any 
redundant information and any unspecified non- 
communicative "eye wash." A deliberate attempt was 
also made to place the most contrast (line and tone) at 
the most important location on the drawings in order 
to focus the viewer’s attention on this main feature or 
informative cue.
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This communicative package has a few requirements 
concerning its presentation criteria. All line work and 
tone must have a specified communicative role within 
each drawing. Lineweights are rendered based on the 
heaviest lineweight used for delineating major cut 
features or important spatially-profiled objects, and 
lighter lineweights for indicating all remaining objects. 
Tones are used as a means of developing and indicating 
areas of importance within a drawing by rendering 
them with maximum contrast. For example, tones on 
all perspectives are rendered to represent sun, shade 
and shadow, but are applied only at the focal point of the 
perspective. Information located on an area of a 
drawing should not be redrawn on another area or 
drawing unless it has a communicative value 
elsewhere. An example of this can be noted on the 
elevations. The entry of one of the classroom modules is 
fully rendered but the others, due to their repetitive 
design, are left as a simple massing in order to reduce 
redundant information.

The conceptual sketches that are presented on an 
overlay and intended to represent a design idea, are 
intended to test whether they are a more effective 
and/or efficient way to communicate a single idea. By 
presenting the actual sketch that gave way to the 
concept, and incorporating it into the presentation, we 
are testing a more simplified communication type for 
its performance, in conjunction with the existing 
presentation package.

For the purpose of identifying the effectiveness of both, 
the SCHEMATIC drawings and the individual 
conceptual sketches were tested as separate variables. 
This was completed by using an overlay of the 
conceptual sketches on top of the presentation package. 
Upon the recommendation of our research statistician, 
Dr. Amye Warren, it was decided to test one half of the 
control group with the conceptual sketches presented 
before the formal architectural presentation was 
shown, and the other half would see the sketches after

Freehand SCHEMATIC Drawings



viewing the entire presentation. Initially this split in 
the test groups was intended to remove any testing 
biases that might occur due to the sequence in which 
the sketches were presented. Consequently, this testing 
procedure proved to be very beneficial, as several 
interesting results occurred that were not initially 
expected.

A total of 14 questions (out of a possible 53) provided 
responses for effectiveness using the conceptual sketch 
overlay. This small percentage contributed to 
producing no statistically significant differences 
between presentations with overlays and those that 
didn't include the overlay results. Although there were 
also no statistically significant differences in any of the 
5 categories, all categories except persuasion showed 
marked improvements in their performance. This 
suggests that further study could prove, with 
significance, that overlay conceptual sketches improve 
design comprehension of a receiving audience.

Upon further analysis of the results, an interesting 
trend was noticed. Although there was no overall 
significant difference in test scores between overlay and 
non-overlay control groups, there was a statistically 
significant difference when time, or the sequence of 
presentation, was introduced into the problem. When 
the overlays were presented before the participants 
were shown the accompanying presentation set, this 
test group showed no improvement in overall scores. 
However the test group that was presented the overlays 
after becoming familiarized with the presentation set 
displayed not only a statistically significant difference 
but a sizable improvement in overall scores.

Freehand SCHEMATIC Drawings
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Freehand SCHEMATIC Drawings

Effect of Presentation Sequence on Overlay

This analysis shows that both the sequencing of 
drawing presentation (the time in which they were 
presented) and overlay must contribute together to 
produce improvement in design comprehension.

Our first conclusion from these findings is that the 
respondents require time to familiarize themselves 
with the project in order for them to understand the 
conceptual sketches effectively. This begins to suggest 
that an architect should not use a conceptual sketch as 
a communicative tool until the client has become fully 
aware of all the issues present in the design and have 
their “heads into the project.” An example that 
supports this hypothesis is the results to question 
Number 2 in the design intention category. The 
question asks, “What do you think was the major 
organizing device for the placement of the buildings?” 
The number of correct answers actually decreased 
when the supportive overlays were presented first, 
compared to the groups who had not yet seen the 
additional material.
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Freehand SCHEMATIC Drawings

Overall Results

Overall Design Communication Time / Effectiveness Graph
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The intent of this section was to test if the reduction of 
extraneous information on drawings, in conjunction 
with graphic highlighting of a few important 
informative locations on a drawing, proved to be a 
successful, effective method to communicate a building 
design.
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It was our hypothesis that by reducing the amount of 
extraneous information on the drawing, a level of 
comprehension comparable to all the other 
presentation methods tested (LINE, LINE & MODEL, 
RENDERED, RENDERED & MODEL, COLOR, 
COMPUTER presentation) could be attained. In 
addition, it was proposed that even if this presentation 
was not quite as effective as some others, the number of 
hours required to complete this set would compensate 
for any reduction in effectiveness by producing a much 
more time-efficient communicative package.

Freehand SCHEMATIC drawings with an overlay of 
conceptual sketches had 60% (+/-?%) effectiveness and 
SCHEMATIC drawings had a rating of 57% (+/- 7%) 
although this variance does not constitute a statistically 
significant difference. COLOR drawings (59%+/. 7%)
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and the two SCHEMATIC presentations ranked as the 
second most effective method of design communication 
overall behind only the COMPUTER generated 
presentation, which was 64% (+/- 7%) effective.
However, both the COMPUTER and the COLOR 
presentations required considerably more time to 
complete. COLOR presentation required 148 hours, 
more than four times the number of hours required to 
complete the SCHEMATIC drawings, while not 
proving to be statistically more effective. Although the 
COMPUTER generated presentation was 
approximately 5% more effective, it required 258 man
hours, almost eight times longer to complete. 
SCHEMATIC drawings rated significantly higher 
than RENDERED & MODEL (54%+/-7%), RENDERED 
(49%+/-7%), LINE & MODEL (43%+/-7%) and LINE 
(39%+/- 7%).

The overall communicative effectiveness of the 
SCHEMATIC drawings was actually higher than 
initially expected. The large amount of additional 
information on both the COLOR and COMPUTER 
presentation served to provide no real communicative 
advantage compared to the SCHEMATIC 
presentation, yet required considerably more time to 
prepare. Our hypothesis, predicting that reducing the 
amount of extraneous or redundant information on a 
set of drawings may actually increase the effectiveness 
of communication, seems to have been validated from 
our overall results. Many of the other communicative 
techniques such as RENDERED and RENDERED & 
MODEL have more available information than the 
SCHEMATIC presentation, but scored significantly 
lower oh an overall comparison (see above values).

Frechmd SCHEMATIC Drawing*
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Freehand SCHEMATIC Drawings

Quantitative

Quantitative Tune / Effectiveness Graph
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It was our projection that the SCHEMATIC would 
perform fairly well in terms of quantitative 
effectiveness, due to its simplified format. Use of the 
high contrast, simplified presentation was an attempt 
to minimize any quantitative confusion due to an 
overload of additional information. An example of the 
success of this attempt can be supported by the results 
to the question, "Not counting the ScienceZArt building, 
how many classroom clusters are there?" The 
SCHEMATIC drawings had the second highest 
percentage of correct scores (71%) next to the 
COMPUTER presentation (91%) for this question, 
even though the COMPUTER had the added ability to 
zoom in on, enlarge and label a cluster of classrooms.
An interesting comparison arises though. When a 
similarly enlarged sketch is added to the SCHEMATIC 
presentation there was no statistically significant 
differences between the group that had this extra 
information and the group that didn't.

EFFECT. EFFlClS

# E # i c / m 70% i-L
COMPUTER 68% 10.0
Schematic 67% %
RENDERED & M. 56%
RENDERED 56% 5 ]
SIMPLE LINE AM. 54% 9-L
COLOR 53% 9-U
SIMPLE LINE 45% 5.2J

BOLD UNES SEPARATE THE TEST Gf$ 
THAT ARE SIGNIFICANTLY DIFFERENT F 
THE HIGHUGHTED GROUP.
EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT) 
(FOR MORE ON THIS SEE GLOSSARY)

There were a total of three quantitative questions that 
could be answered using the overlay of conceptual 
sketches, but only one result had a statistically 
significant difference between groups. The quantitative
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Freehand SCHEMATIC Drawing*

question which asks, "What buildings could be used by 
the public after school hours?," showed a significant 
difference between groups that had the overlay and 
those who had not yet received the additional 
information. Groups that had the overlay were correct 
71% of the time, while non-overlay groups had a 42% 
effectiveness rating on the same question.

Comparative Results

Freehand SCHEMATIC, SCHEMATIC &
OVERLAYS and the COMPUTER generated 
presentation all shared the top ranking for 
communicative effectiveness of quantitative 
information with percentages ranging from 67 -70%
(+/- 6%). All three techniques were significantly better 
than the remainder of the techniques, with the lowest 
effectiveness turned in by the LINE drawings at 45% 
(+/-6%). The efficiency of the SCHEMATIC presentation 
again makes it the obvious choice when compared to 
any of the other methods, since it had the highest 
ratings in both effectiveness and efficiency to 
communicate quantitative information.



Freehand SCHEMATIC Drawings

Graphic Conventions
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Due to the intended reduction of information on the 
freehand SCHEMATIC presentation, its 
communication effectiveness in the category of graphic 
conventions was expected to be among the lowest of all 
the techniques that were tested. Often the first type of 
drawing information that was omitted on any 
SCHEMATIC drawing was a graphic convention, such 
as door swing, window indication or any small scale 
detail. The overlay sheet of conceptual sketches had 
only one drawing which may have assisted in the 
communication of any graphic convention response, 
obviously not enough additional information to alter the 
subtotal significantly for the entire section.

Two questions vividly display the disadvantages that 
the SCHEMATIC participants faced in answering 
many of the graphic convention questions. One 
question asked, "From inside the Student Commons 
building which wall has the most windows to the 
outside?" The SCHEMATIC presentation had no 
window indications on the Student Commons floor plan 
and the correct window orientation was not drawn in 
any elevation or perspective, which proceeded to 
produce a total of 8 correct answers out of 24

EFFECT. efficien.

COMPUTER 64% 10.0
COLOR 61% 8.7
RENDERED &M. 58% 9.7
RENDERED 49% 8.5
SCHEMATIC /  OD . 4 7 % 1:0
SIMPLE LINE & M. 46% 9.1
SCHEMATIC 43% 2.0
SIMPLE LINE 38% 3.1

BOLD LINES SEPARATE THE TEST GROW 
THAT ARE SIGNIFICANTLY DIFFERENT m  
THE HIGHLIGHTED GROUP.
•EFFICIENCY,IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT) 
(FOR MORE ON THIS SEE GLOSSARY)
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respondents. A similar percentage of correct scores 
was turned in for the graphic convention question that 
asked, "How many exits to the exterior are there in the 
entire Library/Administration building?," when all 
doors were never drawn on the SCHEMATIC 
presentation. Logically, there were no correct answers 
recorded out of the 24 participants. These responses 
reveal the distinct shortcomings of the SCHEMATIC 
presentation in the communication of quantitative 
details.

Comparative Results

The COMPUTER generated presentation (64% +/- 7%), 
COLOR drawings (61% +/-7%) and RENDERED & 
MODEL (58% +/- 7% ) all ranked as significantly better 
than the SCHEMATIC presentation (43% +/- 7% ) and 
SCHEMATIC & OVERLAYS (47% +/. ?%). While these 
results were predicted and accounted for, an 
unexpected comparison arose between the 
SCHEMATIC and the RENDERED. There was no 
statistical difference between the two techniques, yet 
the RENDERED drawings possessed considerably 
more information concerning graphic conventions. 
Some graphic convention questions may have been 
more suited to the renderings of the SCHEMATIC 
presentation than the more fully presented 
RENDERED drawings. One question that may display 
this phenomenon is the question,"Is the site located 
within the city limits of Tucson?" The simplified 
location map of the SCHEMATIC drawings had an 
effectiveness of 96% while the more complex map on 
the RENDERED presentation had an effectiveness of 
64%.

Freehand SCHEMATIC Drawings

The SCHEMATIC presentation had no statistically 
significant difference from LINE drawings and was 
rated the same effectiveness as the LINE & MODEL 
and RENDERED. The efficiency of the SCHEMATIC 
presentation was again higher than all of the 
techniques tested.
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Freehand SCHEMATIC Drawings

Qualitative

Qualitative Time / Effectiveness Graph
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The loose format utilized in the freehand SCHEMATIC 
drawings left a lot of room for speculation concerning 
the results in the qualitative category. The results of 
two questions in particular produced some unexpected 
analysis. One question asked the test subject to rate, 
from 1 (warm and welcoming) to 5 (cold and 
forboding). "How warm and welcoming does this school 
seem to you?" SCHEMATIC drawings had an average 
response rating of 2.125, as high as the realistically 
rendered presentations of COLOR and COMPUTER. 
Similarly, another rating question asked, "How 
comfortable does the interior of the Library seem to 
you?" (1-very comfortable to 5-very uncomfortable). 
The SCHEMATIC presentation had a marginal rating 
of 2.7, again competitive with the COLOR and 
COMPUTER generated presentations (2.6).

EFFECT. EFFICIEN.

SCHEMATIC/OL liSIl iili
COLOR 59% 9.0

SCHEMATIC 59% 1.2
COMPUTER 57% 10.0
RENDERED 54% 8-5 ,
RENDERED &M. 47% 9.9
SIMPLE LINE & M. 41% 9.4
SIMPLE UNE 34% 5.9

BOLD LINES SEPARATE THE TEST GROUf 
THAT ARE SIGNIFICANTLY DIFFERENT Ffl? 
THE HIGHLIGHTED GROUP. 1
EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT) 
(FOR MORE ON THIS SEE GLOSSARY)

Our rationale behind these findings is that the 
unfinished, sketchy character of the SCHEMATIC 
drawings must begin to elicit a greater degree of 
personal imagination from the test respondents. When 
they are not presented with a complete picture of what 
the space is "actually" like they are more free to "fill in 
the gaps." This rationale would then provide some •
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merit to the suggestion that fully rendering a space or 
form as accurately as possible immediately makes the 
viewer more of a judge than a participant.

Comparative Results

SCHEMATIC & OVERLAYS, SCHEMATIC drawings 
alone, COLOR drawings, the COMPUTER generated 
presentation and the RENDERED drawings all rated 
as the most effective representational techniques in 
communicating qualitative information (54 -59 % +/-8%). 
The RENDERED & MODEL(47% +/-8%) and LINE & 
MODEL (41% +/-8%) were the next most effective 
techniques, with the LINE drawings (38% +/-a%) again 
being the least effective.

By a large margin, SCHEMATIC drawings once again 
proved to be the most efficient method of communicat
ing information, in this case qualitative issues.

Freehand SCHEMATIC Drawings

Design Intentions
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The predicted ability of SCHEMATIC drawings and 
their accompanying conceptual overlays to effectively 
communicate design intentions was one of the more
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the drawings, graphic emphasis on the important 
design decisions and an overlay of supplemental 
communication directed specifically at the design 
intention category, were all intended to improve the 
effective communication of design intentions. 
Consequently, it was hypothesized that the freehand 
SCHEMATIC drawings would fare the best in this 
category.

SCHEMATIC & OVERLAY (64%+/- 7% ), COMPUTER 
(60%+/- 7% ) and SCHEMATIC (57%+/- 7% ) all rated 
statistically equal as the most effective communicative 
techniques in the design intention category. COLOR 
and RENDERED & MODEL were less effective with a 
rating of 51% and 46% respectively. The least effective 
methods for communicating design intent were 
RENDERED, LINE and LINE & MODEL, which had 
effectiveness ratings ranging from a low of 29% (+/- 7% ) 

for LINE & MODEL to 36% (+/- 7% ) for RENDERED. 
Although the results of freehand SCHEMATIC 
presentation versus SCHEMATIC with conceptual 
overlay are not significantly different, the 
improvement in scores of SCHEMATIC & OVERLAYS 
definitely displays that the results are in the predicted 
direction, and future study may produce statistically 
significant differences.

The use of a simple diagrammatic sketch on the 
overlays often seemed to provide enough extra 
information for the respondent to decipher its 
communicative intent. Individual results that would 
support this can be seen from the question,"What do 
you think is the primary reason that the materials for 
this school were chosen?" SCHEMATIC answered this 
question correctly 67% of the time while the combined 
average of all the other techniques was 23%. 
Additionally, when the overlays were added to the 
SCHEMATIC presentation after prior study, the 
percentage of correct scores rose to 73%.

Freehand SCHEMATIC Drawings



When you incorporate the time required to produce 
each drawing set it becomes readily apparent that not 
only are freehand SCHEMATIC drawings the most 
effective method for communicating design intent but 
they are also the most efficient, by a considerable 
margin. SCHEMATIC took a total of 33 hours to 
produce, which can be compared to COLOR, which 
required 148 hours to produce.

Freehand SCHEMATIC Drawings

Persuasion
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It was our prediction that the SCHEMATIC 
presentation would experience some difficulties in the 
category of persuasion. It was expected that some 
inferences that were gleaned from the drawings would 
tend to bias the results unfavorably for this sketchy 
presentation. We felt that to the untrained eye, the 
drawings would not score very well, due to their 
sketchy appearance, and that some subjects would 
have some serious doubts about the accuracy and 
refinement of the design based on the loose presentation 
method. We assumed that the detailed rendering of the 
other techniques would rate their performance more 
favorably than that of the SCHEMATIC presentation 
in the persuasive category.
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One question that suggested that this was not totally 
valid was,"From this presentation, how confident are 
you that this school was well designed, by a 
professional?” Seventeen of the 24 test respondents 
rated their response to this question as either "good" or 
"best" for SCHEMATIC, compared to the highest 
results, achieved by the COMPUTER presentation, 
which had twenty out of twenty-three rate it as "good" 
or "best." This, however, was one of the few statistically 
significant questions in persuasion that rated the 
SCHEMATIC presentation in high confidence.

In another question, “From this presentation, how 
confident are you of the technical accuracy of the 
school design?,” the most frequently given response was 
"neutral." Similarly, only 3 participants responded that 
they felt "very confident" when asked, “How strongly do 
you feel that this presentation shows that the design 
was personally prepared for the client by the 
architect?” Initially it was expected that this would be 
one persuasion question that would rank the . 
SCHEMATIC drawings fairly high due to the 
personalized, hand-rendered presentation. Instead, the 
COLOR drawings rated the highest with 8 "very 
confident" responses out of 23 participants, compared 
to only three for the Schematic presentation.

Freehand SCHEMATIC Drawings
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Freehand SCHEMATIC Drawings

Comparative Results
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COLOR drawings, COMPUTER generated 
presentation and RENDERED & MODEL had the best 
results in the persuasion category. They had an 
average effectiveness of almost'70%, with COLOR 
being the most time-efficient method of the three. The 
freehand SCHEMATIC drawings rated, along with 
RENDERED drawings, as the second most effective 
presentation techniques for persuasion. Of these two 
presentations, SCHEMATIC again rated as a much 
more efficient method of achieving this persuasive 
performance (33 hours compared to 109).

Other Implications

We hypothesized that due to the loose format of the 
SCHEMATIC drawings, test participants might view 
the presentations as incomplete or inadequate. Some of 
the results from the other implications category 
seemed to support our concerns for these opinions. 
Although 14 out of 24 respondents felt that the 
presentation was either "adequate and professional" or 
"clearly showed all major design components," there 
were 10 responses that felt the presentation was a little 
thin or meager. Another 9 of 24 subjects responded, on 
a separate question, that they felt that more time should 
have been spent on the presentation.

One reason for these negative results might be due to a 
lack of contextual information being provided prior to 
these questions being asked. It should have been more 
clearly communicated that these SCHEMATIC 
drawings are often used at a different place in the 
design process than some of the other communicative 
techniques. In future tests, the tests groups should 
simply be told that these are drawings intended to 
communicate a design, to ensure that dependable 
answers are attained for all questions. These results 
however, even without any background information, 
should be noted and care should be taken when
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presenting SCHEMATIC drawings to a client at a 
stage where they might be viewed as incomplete or 
inadequate efforts.

A related issue was considered when we asked the 
control groups to rank the competence or capability of 
the architect based solely on the respective 
presentations that they personally viewed. The 
COLOR and COMPUTER generated presentations 
ranked significantly higher than the remaining 
presentation techniques, including the SCHEMATIC 
drawings. These results indicate that high-quality, 
complex presentations can indeed influence the 
perceived image of the firm which presents them. The 
implications of these results suggest that SCHEMATIC 
drawings should only be presented when the client is 
already familiar and confident with the reputation of 
the firm. This drawing technique should be used with 
care when presenting to an unfamiliar client or when 
in competition for a commission with another architect.

Conclusions
Summary of Results

The freehand SCHEMATIC presentation was 
consistently the highest rated presentation in terms of 
drawing efficiency. When this time-efficiency is 
combined with its high ratings in most communicative 
categories, it quickly becomes clear that SCHEMATIC 
drawing is a very useful communicative method. It 
must be noted, however, that this presentation 
technique is not without its limitations. The effect of 
adding a set of conceptual sketches to the existing 
presentation improved all scores in the predicted 
direction, although this cannot be statistically proven, 
due to limitations in the testing procedure.

The SCHEMATIC presentation and COMPUTER 
presentation shared the highest rating in effectively 
communicating quantitative information. The

Freehand SCHEMATIC Drawings
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efficiency of the SCHEMATIC drawings compared to 
the COMPUTER quickly prove the SCHEMATIC to be 
a much more time-effective communication method. 
The overlays had no statistical effect.

In the category of graphic conventions y the 
SCHEMATIC presentation fared well in 
communicating large scale features but any small 
details were missed, displaying a definitive limitation of 
the SCHEMATIC drawings. This may, however, be a 
benefit at a time in the design process when it is too 
early to get bogged down in details. Again, the overlays 
showed no significant improvement in performance.

The SCHEMATIC presentation fared surprisingly well 
in the effective communication of qualitative 
information. The loose format of the presentation 
seemed to allow the viewer to fill in any qualitative gaps 
to his/her approval, producing highly rated 
comparative results along with the best efficiency of 
any of the techniques. The addition of freehand 
conceptual sketches showed no significant effect on the 
communicative effectiveness in the qualitative 
category.
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The SCHEMATIC presentation had the highest rate of 
effectiveness, along with the COMPUTER 
presentation, in the communicative category of design 
intentions, but the COMPUTER presentation took 
almost eight times longer to produce. The effectiveness 
of the SCHEMATIC & OVERLAYS was better than the 
SCHEMATIC presentation alone, although this gain 
was not quite enough to produce a statistically 
significant difference.

As expected, the SCHEMATIC drawings ran into some 
difficulties when compared to other techniques in the 
category of persuasion. Their sketchy appearance 
seemed to produce some doubt about their technical 
accuracy and professional character. However, their 
comparative effectiveness with the majority of the
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techniques, along with their overall efficiency combine 
to make them a risky, yet viable method of persuasive 
communication.

Freehand SCHEMATIC Drawings

Implications

It is interesting to note that these SCHEMATIC 
drawings very closely resemble the drawing type that 
Michael Harris, Design Architect for the Esperero 
Canyon Middle School, used to communicate and sell 
this design to the principal of the proposed school. He 
used a model, in conjunction with very loosely sketched 
drawings, in all his meetings with the principal, never 
once making a “formal” presentation in order to sell 
the design to the Catalina District School Board. He 
stated that he felt that this drawing type proved to be an 
effective method for communicating this building 
design, which can be supported by our results.

The effect of the overlay conceptual sketches was not 
determined to have a statistically significant difference 
overall, yet the results would indicate that they could 
prove very useful as a supplemental method of 
communicating additional information. Our results 
indicate that to achieve maximum effectiveness, the 
conceptual sketches should be presented only after the 
client has been fully informed of, and understands, the 
general design solutions. This indicates that the true 
place for this type of graphics could be as “after the 
fact” communications, which would assist and clarify 
the design after its completion.
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The results of the individual categories generally 
support the traditional presentation sequence that is 
used in architectural schools to communicate a design. 
The initial communications that occur between student 
and professor are often schematic communications, 
which we determined to be the most efficient method of 
communicating architectural information. The more 
fully rendered presentations, generally only prepared 
for final critiques, are a more appropriate technique for
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selling or persuading an audience. One conclusion that 
can be corroborated by our results, is that it is much 
more effective to present a complete set of 
SCHEMATIC drawings than an incomplete set of fully 
RENDERED drawings for any communicative 
category.

It can be concluded that the simplification and 
reduction of redundant information on a drawing is an 
effective method of graphically communicating a 
design to an audience. By leaving some information off 
of a communicative drawing set it appears that the 
receiver of the information has a greater tendency to 
“fill in the gaps” and respond positively to the presented 
information more in the role of a participant than of a 
spectator. Additionally, by selectively highlighting 
important communicative areas on a drawing, an 
architect can communicate a few important design 
decisions efficiently and effectively. It would seem from 
our results that, for first time viewers, traditional 
architectural presentations often contain an excessive 
amount of graphic information, thereby hindering the 
communication process.

Suggestions for Further Study

One suggestion for continuing this study is to test for 
the effectiveness of SCHEMATIC drawings with the 
addition of a model, similar to the test procedure used 
for simple LINE drawings and fully RENDERED 
drawings. The combination of simplified, 
diagrammatic drawings with a realistically scaled and 
constructed model could prove to be a very effective and 
efficient communicative technique. Another 
suggestion for further study is to add a layer of 
diagrammatic color to the existing SCHEMATIC 
drawing set, to test if the same significant improvement 
that occured between fully RENDERED drawings and 
the COLOR presentation would hold true in all cases. 
Finally, an additional communicative technique could 
be studied, if one tested a more complete set of

Freehand SCHEMATIC Drawings
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conceptual sketches. This more complete set could 
provide additional or alternative information that 
enables the test subject to answer all questions on the 
questionnaire independently of the SCHEMATIC 
drawings.

Freehand SCHEMATIC Drawings

132



COMPUTER Generated
Presentation (7)

► rm tim
H e e d s  & 
P a r k i n g

► existing 
A d jac en t 
G rade 
School

^ P a rk in g
•p a c e s

mm.
©

^ S i d e w a l k s  
S t e i n .  & 
Faviae 
P a t t e r n s

►

tlaM rm e

COMPUTER Generated Presentation

This presentation was produced using 
AutoCad release 10 software to generate the 
line drawings and then captured into 
Storyboard Plus 2.0. The line drawings 
were then painted up in "Picture Maker" 
and the presentation sequence and 
animation was provided using the "Story 
Editor". The test subjects were shown the 
presentation individually on an IBM AT 286 
in order to interact personally with the 
software.

Man-hours required to complete set: 258.5
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The exact same verbal script is 
presented in written form in 
this presentation with no 
additional verbal introduction.
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Plans

The location map was initially scanned into 
AutoCad. In the computer presentation this 
map is divided and labelled according to the 
cardinal directions. The Tucson city limits 
and site plan are then highlighted with 
color. A sequential transition then occurs by 
zooming in, rotating the view and then, 
enlarging the site plan to full screen size. 
Successive layers of information (color coded 
and labelled) are added to the basic site plan.

The sequence begins with school walls, 
existing roads and parking, playing fields, 
pedestrian paving, vegetation, animated 
flowing wash and finally building zoning 
that is color coded and noted. All color 
rendering is done on Storyboard Plus 2.0

Using animation, the overall floor plan is 
enlarged from the site plan and conformed 
to meet the screen limits. Like the site plan, 
the overall plan sequentially adds color 
coded and labelled layers of information.
The sequence is school walls, windows, 
doors, furniture, paving, vegetation, desert 
wash, and labelled zones. Color is used as a 
diagrammatic coding device with 
accompanying colored text. The library/ 
administration plan is again enlarged from 
the overall plan and shows all layers and 
accompanying text. The presentation 
sequence then separately isolates, enlarges, 
and labels each building; multipurpose, 
student commons, classroom (and separate 
classroom cluster) and science/art building.

Overall Floor Plan

Site Location Map

E e p e r e r o
C a n y o n
M id d le
S c h o o l

Êxisting
B e a d s  ft 
P a rk in g * V" ►Sideweifc,
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Parting

Site Plan

► M ech an ica l
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► S id e w a lk s

► P u b l i c  A ,

► Seroi-Priv#l
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Library and Administration  
Building Plan

Enlarged Library Administration Floor P lan



Overall Floor Plan Sequential Layering

Layer 1: School Walls

L ayer 2: Mechanical & Windows

Layer 4: Flooring & Furniture

► Mr. henH-el
► Wmd»we

i Iw ilt- tB  F u r n i tu r e
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Layer 5: Sidewalks & Stairs
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Layer 6: Vegetation & Wash
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Layer 7: Color Coded Zoning
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Elevations and Sections

All elevations and sections are first indicated on the overall 
plan using standard annotated section cuts. Elevations are 
panned across the screen and enlarged views are then 
presented at maximum screen size. Building sections are 
presented fully colored as well, with the lightest tones 
representing interior spaces.

Elevation A: Screen 1 Elevation A: Screen 2

Would you like to see a particular screen again?

P r r s s  t h e  mimluT «>r letter of  the screen you want.

1. Location Map
2. Site Plan
3. O verall F loor Plan
4. Llbrary/Admln. Building Floor Plan

3. E levation A (claeerooma)
6. Elevation B (entry aide)
7. Section 1 (L ibrary)
8. Section 2 (L ibrary  4  Claeeroom a)

A. In terio r L ib rary  P erspective 
B < Entry Perepectlve (E x terio r 1)
C. Claeeroom a Perepectlve (E x terio r 2)

This menu is presented to each test 
subject at the end of the presentation, 
allowing them to go back to any 
screen they wish to see again while 
responding to the questionnaire.



Elevation B: Close-up Elevation A: Close-up

Section 1: Close-up



COMPUTER Generated Presentation

COMPUTER Generated Presentation -Time Chart
Drawing Layers- 3 , Site Plan Overall Pin. UbVAdmin. Pin. Sect 1&2 Elev.A&B Int. Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

LINE WORK 4.0 XXX XXX XXX XXX XXX XXX XXX XXX 4.0

AUTOCAD WORK 7.0 43.0 18.0 25.0 29.0 22.0 24.5 21.0 XXX 189.5

STORYBD PAINT WK 5.0 9.0 7.0 6.0 5.0 12.0 10.0 11.0 XXX 65.0

TOTAL HOURS 16.0 52.0 25.0 31.0 34.0 34.0 34.5 32.0 XXX 258.5

ALL VALUES ARE RECORDED AS MAN HOURS

Overall Time Chart Comparison (all tested categories)
Drawings---------- > Site Plan Overall Pin. UbVAdmin. Pin. Sect 1 & 2 Elev.A&B Int Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

Simple LINE Drawings 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 36.0
Simple UNE& MODEL 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 90.0 126.0

Fully REM3ERED Dwg 10.5 14.0 7.5 10.5 15.5 20.0 13.0 18.0 XXX 109.0
RENDERED & MODEL 10.5 14.0 7.5 10.5 15.5 20.0 13.0 18.0 90.0 199.0
COLOR Drawings 13.75 27.0 10.0 13.0 23.0 23.5 15.5 22.0 XXX 147.75
Freehand SCHEMATIC 3.25 7.5 4.25 2.5 4.75 4.25 1.0 3.75 XXX 33.25
COMPUTCR Present 16.0 52.0 25.0 ;' 31.0 34.0 W M

A - ' .
:34.5r; 32.0 XXX . B & 5

^ T e s te d  Categories ALL VALUES ARE RECORDED AS MAN HOURS
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Perspectives

Before each perspective, an 
arrow orients the participant 
on the overall plan as to 
where the view is taken from. 
All perspectives first show a 
simple line framework and 
then are realistically colored 
and labelled.

Classroom Perspective L a yer 1 : 
Line Drawing

Classroom Perspective L a yer 2: 
Color & Title

Classroom Perspective L a yer 3: 
Animated Natural Wash



COMPUTER Generated Presentation
Introduction

The COMPUTER is the newest and most advanced 
way for an architect to present his or her ideas to a 
client. It offers an extremely high communication 
effectiveness showing many drawing aspects in a 
better presentation than the traditional hand generated 
drawings. Some of the many advantages the computer 
is capable of are its ability to show a progressive 
layering of information] to point out significant aspects 
about the design, using animation] and selecting 
multiple views of a building with the touch of a button. 
Functional zoning, circulation and separation barriers 
can be color coded and highlighted with annotations. 
But the most valuable advantage of the computer is its 
capability to give the viewers direct interaction with the 
presentation and their choice to lead the presentation 
through the control of the keyboard. People tend to 
comprehend information with direct hands-on 
experience better than any other method.

There are some disadvantages to this presentation 
method. First and foremost, COMPUTERS and their 
advanced software systems are very expensive, not 
including experienced personnel to run the equipment. 
Another disadvantage is the time required to produce 
the presentation. According to our testing in this 
category, it took by far the most time to generate the 
drawings (258.5 hours). In comparison, the freehand 
SCHEMATIC drawings only took 33 hours to produce.

Looking beyond the efficiency, COMPUTER 
presentations overall are by far the most effective 
communication method we tested. In four of our five 
testing categories, the COMPUTER generated 
presentation proved best and in the fifth it was only 
second to the COLOR drawings. Overall, this technique 
had the highest effectiveness rating of 64% (COLOR 
drawings 59%, freehand SCHEMATIC drawings 57%,
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COMPUTER Generated Presentation

100 150 200 250
TIME (Hours)

fully RENDERED & MODEL 54%, fully RENDERED 
49%, simple LINE & MODEL 43%, simple LINE 
38%), but also the highest time required to produce the 
presentation, 258.5 man-hours.

1
EFFECT. EFFICIEN.

SCHEMATIC / OL 70% 1.0

COMPUTER; v 0 : 6 8 # ; 10.0

SCHEMATIC 67% 1.5

RENDERED & M. 56% 9.9

RENDERED 56% 8.8

SIMPLE UNE & M. 54% 9.2

COLOR 53% 9.6

SIMPLE LINE 45% 5.2

Analysis of the Questionnaire Categories 

Quantitative

Quantitative Time / Effectiveness Graph
100

90
80

70

EFFECTIVENESS 60 
(PERCENTAGE) 50

40

30

20

10

0

6ChS1. •(

tTNUV ,, J I I

HeU
LINE M R

&
ekdt
orei

Bold unes  separate the test groups 
"That are significantly different from
THE HIGHLIGHTED GROUP.
Efficiency is scaled from i (most 
Efficient) to 10 (least efficient)
(FOR MORE ON THIS SEE GLOSSARY)

25 50 75 100 125 150 175 200 225 250 275
TIME (HOURS) '

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE 
EACH TECHNIQUE '

In this category the COMPUTER-generated 
presentation rated highest in effectiveness, but not by 
much. The freehand SCHEMATIC drawings rated 
1% lower than the COMPUTER and both had a 
statistically significant higher result from all the other 
drawing techniques. They each had a much higher 
rating in effectiveness than the other five test groups, 
but comparing these two to one another, it could be said 
that the freehand SCHEMATIC drawings are more 
effective because of their low time of only 33 man
hours.

One question in this category that stood out in favor of 
the COMPUTER is question #5, “Not counting the 
Science/Art building, how many classroom clusters are 
there?" The correct answer was four and one half, and

\
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COMPUTER Generated Presentation

21 of the 23 participants answered it correctly. This 
question’s high rating can be attributed to the 
COMPUTER ability to show progressive layering and 
color coding with annotations appearing directly to the 
viewer. The only question that the COMPUTER 
presentation rated low on was #7, “Approximately 
what distance separates the classroom building from 
the Library/Administration building at their closest 
point?” Some people may find that distances, 
measurements and scaling are difficult to understand 
on computer screens because every drawing is 
presented on the same size screen and scales could be 
difficult to read when drawing sizes themselves change 
from screen to screen. Another factor may be that any 
drawing presented using the computer will be limited 
to the size of the computer screen.

Graphic Conventions

Graphic Convention Time / Effectiveness Graph
100

EFFECTIVENESS 
(PERCENTAGE) 50

100 125 150 175 200 225 250 275
TIME (HOURS)

T H E  G R A P H  D I S P L A Y S  E F F E C T I V E  P E R F O R M A N C E  O F  E A C H  C O M M U N I C A T I O N  T E C H N I Q U E  W I T H  R E S P E C T  T O  T H E  N U M B E R  O F  H O U R S  R E Q U I R E D  T O  P R O D U C E  E A C H  T E C H N I Q U E
The COMPUTER generated presentation proved to 
have the highest rating in this category (64%). It is safe 
to say that the COMPUTER had a substantially higher 
effectiveness percentage rating than four of the test 
groups: fully RENDERED drawings, freehand 
SCHEMATIC, simple LINE, LINE & MODEL. Our 
pre-testing assumptions were that the COMPUTER

EFFECT. efficie*

COMPUTER S 4 % : E a ia o
COLOR 61% 8 . 7
RENDERED & M. 58% 9.7 j
RENDERED4 4 9 % ~ I s 1
SCHEMATIC / OL 47% ^ 1
SIMPLE LINE & M. 46% 9.1 1
SCHEMATIC 43% 2.0 j
SIMPLE LINE 38% ~ i r i

B O L D  L I N E S  S E P A R A T E  T H E  T E S T  G flO  T H A T  A R E  S I G N I F I C A N T L Y  D I F F E R E N T f  T H E  H I G H L I G H T E D  G R O U P .
• E F F I C I E N C Y  I S  S C A L E D  F R O M  1  ( M O S T  

E F F I C I E N T )  T O  1 0  ( L E A S T  E F F I C I E N T )  ( F O R  M O R E  O N  T H I S  S E E  G L O S S A R Y )



presentation would prove to be superior in this category 
because of its layering ability in adding each piece of 
information separately, with each having its own 
distinct color code. In question #2, “From inside the 
student commons building which wall has the most 
windows to the outside?,” the COMPUTER 
presentation had the highest results, with 20 of the 23 
people answering it correctly. By layering each piece of 
information even a lay person is able to identify 
windows easily due to the animation of adding them as 
you watch the screen, and color coding them so they 
stand out distinctively among all the other layers.

There is one mistake among our assumptions though, 
and this appeared in question #6 which read, “How 
many exits to the exterior are there in the entire 
Library/Administration building?” We believed that 
again the COMPUTER presentation would have 
scored the highest because of its selective layering 
ability, in adding doors, but it only scored in the middle 
of the pack with the highest being the fully 
RENDERED & MODEL test group.

COMPUTER Generated Presentation
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COMPUTER Generated Presentation

Qualitative
Qualitative Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

M&DEll

25 50 75 100 125 150 175 200 225 250 275
TIME (HOURS)

T H E  G R A P H  D I S P L A Y S  E F F E C T I V E  P E R F O R M A N C E  O F  E A C H  C O M M U N I C A T I O N  T E C H N I Q U E  W I T H  R E S P E C T  T O  T H E  N U M B E R  O F  H O U R S  R E Q U I R E D  T O  P R O D U C E  E A C H  T E C H N I Q U E

The Computer's color rendering ability can be 
diagrammatic and also highly realistic. On the two- 
dimensional drawings, like plans and elevations, color 
was used only in a diagrammatical sense, but in the 
perspectives it was used to show each particular space 
as realistically as possible. In this category the questions 
dealt with the likability and feelings one developed 
towards the school based on this presentation alone. 
When we asked questions on the exterior and interior 
beauty of the of the school, the majority of the people 
thought it to be either extremely beautiful or attractive- 
to O.K looking. It did rate among the highest, and 
significantly better than a number of the other 
communication types. Question #6 read “If you were a 
student at this school would the design of the buildings 
make you feel proud to ashamed?” Scaling this from 
one to five, the majority of the test group answered in 
the one to two range, hypothetically saying they would 
feel proud about the design of their school.

EFFECT. EFFICIEN.

SCHEMATIC / OL 60% 1.0

COLOR 59% 9.0

SCHEMATIC 59% 1.2
COMPUTER # 7 # 100
RENDERED 54% 8.5
RENDERED & M. 47% 9.9
SIMPLE UNE AM. 41% 9.4 |
SIMPLE LINE 34% 5.9 |

BOLD LINES SEPARATE THE TEST GROUf 
THAT ARE SIGNIFICANTLY DIFFERENT Ftf 
THE HIGHUGHTED GROUP.
EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT) 
(FOR MORE ON THIS SEE GLOSSARY)

I

Even though the COMPUTER did not rate the highest 
in this question category, it was among the best results, 
including COLOR drawings and freehand 
SCHEMATIC drawings, with all of them being
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COMPUTER Generated Presentation

significantly better than the fully RENDERED & 
MODEL and the simple LINE and LINE & MODEL 
groups.

Design Intentions
Design Intention Time / Effectiveness Graph

EFFECT. EFFICIEN.

SCHEMATIC / OL 64% 1.0

COMPUTER '60%

SCHEMATIC 57% 2.2

COLOR 51% 9.4

RENDERED & M. 46%. 9.9

RENDERED 36% 9.5

'SIMPLE LINE 34% 9.9

SIMPLE LINE 4 M. 29% 6.2

BOLD LINES SEPARATE THE TEST GROUPS 
THAT ARE SIGNIFICANTLY DIFFERENT FROM 
THE HIGHUGHTED GROUP.
EFFICIENCY IS SCALED FROM 1 (MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT)
(FOR MORE ON THIS SEE GLOSSARY) •

TIME (HOURS) V
THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION 
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE 
EACH TECHNIQUE

Here again the COMPUTER presentation showed to 
be the best in communication effectiveness (60%). 
Along with the freehand SCHEMATIC drawings 
(57%), they were significantly better than the fully 
RENDERED, simple LINE and simple LINE & 
MODEL presentations. Why this presentation 
technique scored so high is not fully understood; maybe 
due to its animation capability or step by step 
explanation of information, but only further testing on 
this will tell. Looking at question #2, “What do you 
think the major organizing device was for the 
placement of the buildings?,” 21 of the 23 people 
answered it correctly saying the natural wash or 
watercourse that runs through the site was the 
organizing device. This particular question’s high 
results are probably due to the computers ability to 
show animation with animated flowing water through 
the school, making the viewer focus on that specific 
aspect.
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Persuasion
Persuasion Time / Effectiveness G raph

EFFECTIVENESS 
(PERCENTAGE) 50 MODEL

100 125 150 175 200 225 250 275
TIME (HOURS)

THE GRAPH DISPLAYS EFFECTIVE PERFORMANCE OF EACH COMMUNICATION
TECHNIQUE WITH RESPECT TO THE NUMBER OF HOURS REQUIRED TO PRODUCE
EACH TECHNIQUE

The COMPUTER presentation proved to be by far the 
best technique to be used when persuading a client on 
this design. It had an effectiveness rating of 64%, much 
higher than all the rest, and significantly higher than 
the freehand SCHEMATIC drawings, fully 
RENDERED, RENDERED & MODEL, simple LINE 
drawings and LINE & MODEL. When asked the 
question, “From this presentation, how confident do you 
feel that the architect generated unique and innovative 
ideas for the design of this school?" the average 
response was that people were confident in the 
architects design ideas and the majority of the 
participants were very confident that a highly trained 
professional designed the school. These positive results 
back up our assumption that the COMPUTER 
portrays the idea that an extremely knowledgeable 
person is running the equipment and the high technical 
aspects of the COMPUTER are then transposed into 
the design of the school. The COMPUTER also 
expresses the idea of a highly technical and 
mathematically accurate design possibly because of its 
technology. This is seen to be evident by the results of 
question #8, which reads, “From this presentation, how 
confident are you of the technical accuracy of the

EFFECT. EFFICll

COLOR 69% 8.7

:COMPUTER'gg © m o
RENDERED & M. 61% 9.7

SCHEMATIC 58% 1.0

SCHEMATIC Z OL 58% 1.1

RENDERED 51% 8.8
SIMPLE LINE & M. 40% 9.7

SIMPLE LINE 38%
m l

BOLD LINES SEPARATE THE TEST W  
THAT ARE SIGNIFICANTLY DIFFERENT! 
THE HIGHUGHTED GROUP.
EFFICIENCY IS SCALED FROM 1 ( MOST 
EFFICIENT) TO 10 (LEAST EFFICIENT) 
(FOR MORE ON THIS SEE GLOSSARY)

I
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school design?” People taking the COMPUTER test 
felt they did have confidence in the accuracy of this 
design.

Other Implications

In this category, among other questions, we wanted to 
find answers dealing with the architects competence or 
who had the most input into the design. One question,
#5 “From this presentation, how competent or capable 
do you feel this Architect is?,” the COLOR drawings 
scored the best with the COMPUTER presentation 
trailing just behind with an average answer of 1.8 using 
the scale, 1: extremely competent to 5 : extremely 
incompetent.

Another question that arose when preparing this 
COMPUTER-generated presentation was, when a 
client hires a specific architect to design a building, how 
is he or she sure that their architect is actually the one 
designing the building and not some back room 
computer technician? So, we asked the question, 
“Whom do you think had the most input into the design 
of this school?” Only 8 people believed that the architect 
had the most input, 3 thought that a  draftsman had the 
most input and the rest were undecided. The drawings 
that scored highest on this question were the fully 
RENDERED, where 15 people believed that the 
architect had the most input. We also concluded that 
when a project is presented on the computer, the 
majority of the viewers felt that the presentation 
clearly showed the major design components simply 
and effectively; but 8 of these people believed that too 
much time was spent on this presentation.

One result that stayed the same, more or less, in all 7 
drawing presentations was the fact that people 
understood the site plan-location map over all other 
drawings presented to them.

COMPUTER Generated Presentation
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Conclusion

Overall Design Communication Time / Effectiveness Graph

EFFECTIVENESS 
(PERCENTAGE) 50

100 125 150 175 200 225 250 275
TIME (HOURS)

T H E  G R A P H  D I S P L A Y S  E F F E C T I V E  P E R F O R M A N C E  O F  E A C H  C O M M U N I C A T I O N  T E C H N I Q U E  W I T H  R E S P E C T  T O  T H E  N U M B E R  O F  H O U R S  R E Q U I R E D  T O  P R O D U C E  • E A C H  T E C H N I Q U E
The overall results show that the COMPUTER- 
generated presentation was the best in communication 
effectiveness ( 64%), but worst in time required (258.5 
hours). In effectiveness, the COMPUTER proved to be 
significantly higher than the fully RENDERED & 
MODEL, fully RENDERED drawings, simple LINE & 
MODEL and the LINE drawings. We believe that 
these results are related directly to the computer’s 
capability to show progressive layering and animation, 
and that it gives the viewer direct interaction with the 
presentation, enabling them to focus on specific items.

EFFECT. E F F I C I D
COMPUTER 6 4 * 1 0 . 0  t
SCHEMATIC Z OL 6 0 % 1 . . :
COLOR 5 9 % 9 . 1
SCHEMATIC 5 7 % 1 . 5
RENDERED & M. 5 4 % 9 . 8
RENDERED 4 9 % 8 . 8
SIMPLE LINE & M. 4 3 % 9 ' 4
SIMPLE LINE 3 8 % 5 . 3

B O L D  L I N E S  S E P A R A T E  T H E  T E S T  G f iO  T H A T  A R E  S I G N I F I C A N T L Y  D I F F E R E N T ^  T H E  H I G H U G H T E D  G R O U P .E F F I C I E N C Y  I S  S C A L E D  F R O M  1 (  M O S T  E F F I C I E N T )  T O  1 0  ( L E A S T  E F F I C I E N T )  ( F O R  M O R E  O N  T H I S  S E E  G L O S S A R Y )

From post-testing evaluations on the tested 
participants, we found that the plans, elevations and 
sections were the most effective in communication and, 
in turn, took the least amount of time to generate. The 
perspectives were thought to be a little cartoonish 
because of the COMPUTER’S limited color palette and 
also ended up taking the most time to generate. They 
did not have the same positive effect on the viewer as 
the plans, elevations and sections.

Another COMPUTER advantage over traditional 
hand-generated drawings is the fact that an entire
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presentation can be placed on one or two small floppy 
diskettes, compared to the big drawing sheets that need 
large storage files.

Suggestions for Further Study

The computer’s technology is advancing at an extreme 
rate and for any of this data to stand valid for very long, 
this particular test group must be repeated frequently 
to keep up with its technology. This particular 
computer program has a limited color palette and the 
screen resolution will be outdated in a year. There are 
some better and more sophisticated Paint programs 
now available and it would be interesting to do this 
testing using one of them to see how much the results 
can improve.

One question that we did not ask,and would like to see, 
is whether the COMPUTER creates prejudices among 
different aged people. It is our assumption that the 
COMPUTER is highly accepted among the younger 
crowd and not as well accepted by the older, more 
traditional generation. Some people enjoy using 
computers and some find it confusing and costly. In 
future testing, questions dealing with these ideas would 
be interesting and helpful for the field of architecture.

COMPUTER Generated Presentation
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Concluding Statement
The purpose of this study is not to determine the single 
most effective design communication technique, but to 
provide a method for developing a graphic 
communicative strategy for varying situations, 
whether it involves client communication, professional 
architectural practice or teaching. The results are 
intended, in part, to aid practicing architects in 
selecting effective and efficient communication 
strategies, something that is presently lacking in many 
architectural offices. The research is also to be used as 
a tool for architectural educators in teaching effective 
design communication to their students. The results 
contained in this study support the need for all 
architectural students to receive a well-rounded 
graphic education in order for them to be flexible 
enough to meet the communicative situations they will 
encounter.

The answer to the question,"What design 
communication technique is best?," is not the same for 
every situation. It depends on many variables, such as 
communicative intent (persuasion, quantitative, 
qualitative), client and building type, available time, the 
skills or abilities of the communicator and the 
communication’s place in the ongoing design process. 
This study provides a selection method for the 
communicator that includes the variables of 
communicative intent and time, and produces 
quantifiable evidence supporting or refuting each 
alternative technique. Due to the endless number of 
variables and the numerous graphic techniques 
available, this study should not be considered complete 
or final.

The COMPUTER-generated presentation proved to be 
the overall most effective method of design 
communication. However, it also by a wide margin, 
required the most time to produce (258.5 man hours). 
The freehand SCHEMATIC drawings rated as the

Concluding Statement
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most time-efficient presentation technique, requiring 
only 33 hours to complete. Although its overall 

• effectiveness was not as high as the COMPUTER 
presentation (64% - 57% +/-5%), it ranked a close second 
along with the COLOR drawings (59% +/-s% effective 
overall, 148 hours to complete). The COLOR 
presentation had the highest rating in the persuasion 
category in terms of effectiveness combined with 
efficiency. The simple LINE drawings continually 
finished as the least effective communication technique 
in most categories and was the lowest rated technique 
overall (38% +/-s% effective). Our results indicate that 
adding a model to the LINE and RENDERED 
presentations improved their overall effectiveness by 
approximately 5%, but required an additional 90 hours 
to construct. The RENDERED drawings were more 
effective than the LINE & MODEL presentation in 
every category tested and required less time to produce 
(109 -126 hours). These are just a sample of some of 
the overall results that were produced with this testing 
procedure.

This study was intended to provide a standardized 
research method for studying and evaluating design 
communication techniques in terms of effectiveness 
and efficiency. The groundwork has been laid for the 
continuation of this study and we hope that the initial 
results will encourage others to add to and improve 
upon the research.

In addition to those areas mentioned in previous 
chapters, future study could be undertaken in a 
number of different areas. One suggested test could 
involve the addition or subtraction of any of the 
individual drawing types that make up the 
presentation set. A few examples of this could be 
presenting the project without elevations and/or 
sections, or substituting an axonometric drawing for 
the perspective drawings. These tests would serve to 
determine the usefulness of each drawing type in 
comparison to any other. Another suggestion would be
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to change the control group audience or the 
demographics of the test groups. The non-graphic 
aspects of the presentation are another area that could 
be tested, including verbal content, presentation style or 
mannerisms and the gender or age of the presenter. 
Finally, we have recorded and retained copies of the 
different levels of completion between the simple LINE 
drawings and the fully RENDERED presentations. 
Each of these layers (LINE & Entourage, LINE & 
Texture/Materials, LINE& Tone) can be tested and 
directly compared to the results contained in this 
report.

As well as these suggestions, we hope that this research 
will stimulate alternative research in the field of design 
communication.
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Glossary

COLOR - fully RENDERED presentation with color 
added from a limited palette. One of the seven 
tested communication techniques.

COMPUTER - COMPUTER Generated Presentation 
of all drawings. Includes sequential layering of 
information and one on one interaction with the 
computer. One of seven communication methods 
tested.

Communicative Technique - any method of
communicating a design idea. Refers to any of the 
methods tested: LINE, LINE & MODEL, 
RENDERED, RENDERED & MODEL, COLOR, 
SCHEMATIC and COMPUTER.

Test Group - a randomly selected group, composed 
of 23 to 30 people, that serves as an accurate 
sampling of the population.

Design Intentions - one of the six information
categories on the questionnaire. Deals with the 
designer’s purpose and rationale.

Effectiveness - the degree of understanding conveyed 
by each tested communication technique in each 
of the information categories. Determined by the 
number of correct (desirable) or incorrect (not 
desirable) responses to questions on the 
questionnaire. Often expressed as a percentage. 
(Effectiveness % = Number correct/
Number possible)

Efficiency - number of correct responses per hour of 
time required to complete the presentation. 
(Efficiency = Number correct / Time required to 
complete presentation)

Graphic Conventions - one of the six information 
categories on the questionnaire. Tests for 
information communicated with standardized 
symbols.
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Information Categories - groupings of information 
types specifically related to design 
communication (ie. quantitative, graphic 
conventions, qualitative, design intentions and 
persuasion).

LINE - simple LINE presentation drawings. One of 
the seven tested communication techniques. 
Constructed of lines only and has no tone, 
entourage or texture indications.

LINE & MODEL - LINE presentation technique 
supplemented with a model. One of the seven 
tested communication techniques.

Other Implications - one of the six information 
categories on the questionnaire. Considers 
inferences that could be made from a 
presentation. Answers here are not quantifiable.

Participants or Respondents - people taking part in this 
research by answering questions from the 
questionnaire following the design presentation.

Persuasion - one of the six information categories on 
the questionnaire. Deals with a presentation’s 
ability to convince or change someone’s opinion.

Qualitative - one of the six information categories on 
the questionnaire. Addresses feelings, opinions 
and emotional responses.

Quantitative - one of the six information categories on 
the questionnaire. Deals with the communication 
of facts such as orientation, location and 
distances.

RENDERED - fully RENDERED (toned) presentation 
drawings. One of the seven tested 
communication techniques. Simple LINE 
drawings including tone, entourage (people, trees, 
etc.) and material indications.

RENDERED & MODEL -fully RENDERED 
presentation supplemented with a model.

Respondents or Participants- people taking part in 
this research by answering questions from the 
questionnaire following the design presentation.

Glossary
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SCHEMATIC - freehand SCHEMATIC presentation. 
Sketchy, simplified overlays of the simple LINE 
set with black and white Prismacolor pencil 
added. .

Statistically Significant Difference - a large enough
discrepancy between two or more pieces of data to 
substantiate a difference not occuring by chance 
alone. (Probability < 0.05)

Glossary
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PILOT TEST QUESTIONNAIRE
Time:________ Date:_______  Test Group

Q U E S T I O N N A I R E  

PARTICIPANT INFORMATION:
Which of the following classes have you taken or are presently enrolled? Circle all that 
apply.
1. Architecture 112
2. Architecture 114
3. Architecture 118

SEX: F M 

A G E :______

What is your chair number?_________

DIRECTIONS:
1. Use a black or a blue ink pen only. Do not use pencil!
2. Read each question carefully before answering it.
3. Answer all questions as best as you can . Do not leave any answers blank.
4. Circle only one answer for each question unless noted otherwise.
5. Please answer the questions in order starting with question one (1).
6. You may not go back and change an answer.
7. Please wait until the instructor tells you to begin.

1. In what quadrant of Tucson is the site located?
a) Northwest
b) Northeast
c) Southwest
d) Southeast

2. How easy was it for you to answer question 1?
a) very easy
b) easy
c) neither easy or difficult
d) difficult
e) very difficult

3. Is the site located within the city limits of Tucson?
a) yes
b) no
c) can not determine



4. Approximately how close is the track to the Multi-purpose Building?
a) 10 to 20 feet
b) 30 to 50 feet
c) 50 to 100 feet
d) over 100 feet

5. How easy was it for you to answer question 4?
a) very easy —
b ) easy
c) neither easy or difficult
d) difficult
e) very difficult

6. From the Multi-purpose Building in what direction is the track?
a) North
b) East
c) West
d) South
e) Can not determine

7. How easy was it for you to locate the track?
a) very easy
b) easy
c) neither easy or difficult
d) difficult
e) very difficult

8. Which of the following facilities are located in the vicinity of the school? Circle all that 
apply.

a) tennis courts
b) airport
c) circle K
d) movie theater
e) another school
f) shopping mall
g) swimming pool
h) baseball diamond :

9. An automobile may enter the site from...
a) Sabino Canyon Rd.
b) Ventana Canyon Rd.
c) Sunrise Blvd.
d) both a & b
e) both a & c
f) both b & c
g) can not determine



10. Is there a wash on the site?
a) yes *
b) no _

11. How easy was it for you to answer question 10?
a) very easy
b) easy
c) neither easy or difficult ~
d) difficult
e) very difficult

12. If there is a wash on this site, in what direction does the wash flow?
a) from North to South
b) from South to North
c) from East to West
d) from West to East .
e) can not determine

13. What number of buildings make up the school?
a )  !
b) 3 .
c) 5
d) 7
e )  9

14. Which of the following separates the Classrooms from the Library/Administration 
building?

a) a masonry wall
b) a wash
c) a hill
d) a sidewalk
e) can not determine

15. Typical Classroom 'A* is located approximately in which direction from the Multi
purpose Building? Choose only one answer please.

a) North
b) East
c) West
d) South
e) can not determine

16. From inside of the Student Commons building which wall has the most windows to the 
outside?

a) North
b) East
c) West
d) South
e) can not determine



17. How easy was it for you to find the Student Commons building for question 16?
a) very easy
b) easy , :
c) neither easy or difficult
d) difficult
e) very difficult

18. If you walk from the Student Commons Building to Classroom tA' do you walk...
a) under a canopy?
b) across an unshaded sidewalk? -
c) can not determine

19. How easy is it for you to find the Main entry to the Library/Administration Building 
from the parking area?

a) extremely easy
b) very easy
c) easy
d) difficult
e) most difficult

20. How would you get from location 3 to room 4?
a) walk upstairs
b) walk downstairs
c) walk on level ground
d) can not determine

21. Can you directly exit to the exterior from a typical office?
a) yes
b) no
c) can not determine

22. How would you get from room A to room E?
a) walk along corridor and enter through room B
b) walk along corridor and enter through room C
c) walk outside and enter through room D

23. Does the Main entry at the Library/Administration building seem... t
a) too high
b) too low
c) just right , ;
d) can not determine

24. How many exits to the exterior are there in the entire Library/Administration building?
a) 5
b) 6
c) 8

f) 14
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25. How easy was it for you to find all of the doors in question 24?
a) very easy
b) easy
c) neither easy or difficult
d) difficult
e) very difficult

26. In which room in the Library/Administration building is the clerestory/lightwell located

' a) A
b) B
c) C
d) D
e) E

27. Approximately how high is the building in elevation A?
a) 10 feet
b) 15 feet
c) 20 feet
d) 25 feet
e) over 25 feet

28. In elevation B, what do you think is the function of the building with the asterix (*)?
a) classrooms
b) cafeteria
c) arts and crafts
d) gymnasium
e) Library/Administration
f) can not determine

29. From elevation B, using the letters provided on the drawing, place the letters in the 
order of each wall surface from one (1) being closest to you and five (5) being farthest 
away from you.

1.____closest surface to you

3 . ~
5. farthest surface from you

30. Which of the following materials are used on the exterior of the buildings? Circle all
that apply. • -

a) glass block
b) stucco
c) concrete masonry units (concrete block)
d) wood siding
e) can not detemine



31. How comfortable does the interior of the Library seem to you?
a) very comfortable
b) comfortable
c) neither comfortable nor uncomfortable
d) uncomfortable
e) very uncomfortable

32. What building is section 1 cutting through?
a) Art/Science
b) Classrooms
c) Multi-purpose
d) Library/Administration
e) can not determine

33. Approximately how high is the ceiling in the Library?
a) 8 feet
b) 10 feet
c) 12 feet
d) over 12 feet
e) can not determine

34. Approximately in which direction does the clerestory/lightwell face in section 1?
a) North
b) East
c) West
d) South
e) Can not determine

35. How many spaces/rooms are being cut through in section 1?
a) 1
b )  3
c )  5
d )  7
e) can not determine

36. How many buildings are being cut through in section 2?
a) 1
b) 2
c) 3
d) 4 r

37. What is the common element being cut through in both section 1 and section 2?
a) clerestory/lightwell
b )  canopy
c) bathroom stall
d) classroom
e) wash

38. Where is the flag pole located?
a) in the plaza
b) in front of the Library/Administration building
c) at the entrances to the site
d) in front of the Multi-purpose building
e) can not determine



39. Which drawings were easiest to understand? Mark your answers from one to eight 
with one being the easiest to understand and eight being the hardest to understand.

a) ____ Site plan and location map
b) ___Overall plan
c )  ____ Library/Administration plan
d )  ___Sections
e ) ___Elevations
f )  ___Interior perspective
g) __ Exterior perspective 1
h) __ Exterior perspective 2

40. For your easiest to understand drawing in question 33 circle the one reason closest to 
why you understood that drawing.

a) It was drawn very clearly.
b) I understood the entire school complex best from this drawing.
c) The tones helped me to understand the drawing.
d) The people and trees helped me to understand the drawing.
e) The colors made it easier to understand.
f) Other reason ____________ - ___________

41. Which drawing did you like best? Mark your answers from one (1) to eight (8) with 
one (1) being the most liked and eight (8) being the least liked.

a ) ___ Site plan and location map
b) ___Overall plan
c) ____ Library/Administration plan
d) _____Sections
el Elevations
f) ___ Interior perspective
g) Exterior perspective 1
h) Exterior perspective 2

42. For your most liked drawing in question 41 circle the one reason closest to why you 
liked that drawing.

a) It was the least confusing to me.
b) I liked the drawing technique.
c) It helped me to understand the entire school complex.
d) The people and trees made the drawing seem realistic.
e) The tones made the drawing seem realistic. ,
f) The colors made the drawing seem realistic.
g) Other reason______________________________________

43. How would you rate this school as a pleasant place to attend or work?
a) very pleasant
b) pleasant
c) neither pleasant or unpleasant
d) unpleasant
e) very unpleasant

44. How would you rate your understanding of the questions in this questionnaire?
a) easy to understand
b) neither easy or difficult to understand
c) difficult to understand

7



45. Did the verbal presentation make it easier or harder to answer the questionnaire?
a) It made it easier to answer the questionnaire
b) It did not affect answering the questionnaire
c) It made it harder to answer the questionnaire

46. From your chair how easy was it for you to read the drawings?
.a) very easy .
b) easy
c) neither easy or difficult
d) difficult ~
e) very difficult

Do you have any comments about the questionnaire or the drawings you would like to add?

When you are finished please turn in this questionnaire to one of the attendants. 

Thank you for helping us!

t
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FINAL TEST QUESTIONNAIRE

Time :_________  ‘ Test Group:
Date :_________

Design Communication Questionnaire

P a r t ic ip a n t  In fo rm atio n :

Which of the following classes have you taken or are presently enrolled?
Circle all that apply.
1. Architecture 112
2. Architecture 114
3. Architecture 118

Sex: M F 

Age:--------------

What year are you in the Architecture College?
Circle only one.
A. 1st year
B. 2nd year
C. Other _________________________

D irections:
1. Use a black or blue pen only. Do not use pencil.
2. Read each question carefully before answering it.
3. Answer all questions as best as you can. Do not leave any answers blank.
4. Circle only one answer for each question unless otherwise noted.
5. Please answer the questions in their proper order, starting with question one (1). You may not

go back and change an answer.
6. Please wait until the instructor tells you to begin.



QUANTITATIVE

1. In what quadrant of Tucson is the site located?
a) Northwest
b) Northeast
c) Southwest
d) Southeast
e) cannot determine

2. What number of buildings make up the school?
a) 1
b) 3
c) 5
d) 7
e) 9

3. Typical classroom "A" is located approximately in which direction from the Multi-purpose 
building? Choose only one answer please.

a) North
b) East
c) West
d) South
e) cannot determine

4. What buildings could be used by the public after school hours?
a) Library/Administration and Classrooms
b) Science/Art, Classrooms, and Commons
c) Library/Administration, and Multipurpose
d) Library/Administration, Commons, and Multipurpose.
e) Cannot determine

5. Not counting the Science/Art building, how many classroom clusters are there?
a) four
b) four and a half
c) five
d) six and a half
e) cannot determine

6. Approximately in which direction does the clerestory/light monitor in the library face ?
a) North '
b) East
c) West
d) South
e) cannot determine

7. Approximately what distance separates the classroom building from the library/administrati 
building at their closest point?

a) 25 feet
b) 50 feet
c) 75 feet
d) 100 feet
e) cannot determine



How many classrooms can be accessed from one typical recessed entry way?
aH
b) 2
c) 3
d) 4
e) cannot determine



GRAPHIC CONVENTIONS

1. Is the site located within the city limits of Tucson?
a) yes
b) no
c) cannot determine

2. From inside the Student Commons Building which wall has the most windows to the outside?
a) North
b) East
c) West
d) South
e) cannot determine

3. Which direction does the site slope ?
a) from East to West
b) from South to North
c) from North to South
d) from West to East
e) cannot determine

4. From Elevation B, using the letters provided on the drawing, place the letters in the order of each 
wall surface from the one (1) being closest to you and five (5) being farthest away from you.

1. ____closest surface to you
2. ___
3.____

. 4.____
5.____farthest surface from you
G.cannot determine

5. Which of the following materials is used on the exterior walls of the building? (Circle only one 
answer)

a) glass block
b) stucco
c) concrete block
d) brick
e) wood siding

‘ f) cannot determine

6. How many exits to the exterior are there in the entire Library/Administration building?
a) 4
b) 6
c) 8
d) 10
e) cannot determine

7. How many spaces or rooms are being cut through in section 1?
a) 3
b) 5
c) 6
d) 7
e) cannot determine

(



8. In the Library/Administration building plan, how would you get from room E to room B?
a) Walk along corridor and enter through room G
b) Walk along corridor and enter through room F
c) Walk outside and enter through room A
d) Walk outside and enter through room F
e) cannot determine .

9. Which drawings were easiest to understand? Mark your answers from one to eight with one 
being the easiest to understand and eight being the hardest to understand.

a) __ Site plan and location map ,
b) __ Overall plan
c) __ Library/Administration plan .
d) ___  Sections
e) __ Elevations
f) _ Interior perspective
g) __ Exterior perspective 1
h) __ Exterior perspective 2



1. How comfortable does the interior of the libraly seem to you?
Scale : 1 - (very comfortable) ^  5 - (very uncomfortable)
a) 1
b) 2
c) 3
d) 4
e) 5

\ '  . .

2. From this presentation would you say the exterior of the school buildings are:
Scale : 1 - (extremely attractive/beautiful) *3* 5 - (extremely unattractive/ugly)
a) 1
b) 2
c) 3
d) 4
e) 5

QUALITATIVE

3. How confident are you that the school district received it's moneys worth for this school design? 
Scale : 1 - (veiy confident) *3" 5 - (not at all confident)
a) 1
b) 2
c) 3
d) 4
e) 5

4. How warm and welcoming does this school seem to you?
Scale : 1 - (warm and welcoming) ^  5 - (cold and forbidding)
a) 1
b) 2
c) 3
d) 4
e) 5
f) cannot determine

5. Which building is situated to best take advantage of the views towards the mountains?
a) multi-purpose building
b) library/administration
c) art .
d) student commons '
e) cannot determine

6. If you were a student at this school would the design of the buildings make you feel:
Scale : 1 - (proud) es* 5 - (ashamed)
a) 1



7. Which of the following do you think was the architects primary intention in designing the 
classrooms?

a) to design every classroom with an appropriate ceiling height for adults and children
b) to position all classrooms with adequate windows for maximum sunlight
c) to shape every classroom so the children would have no place to hide
d) to create interesting shaped classrooms
e) cannot determine

8. How confident are you that the students attending this school are attending a high quality
institution? ‘ *•

Scale 1 - (very confident) ^  5 - (not at all confident)
a) 1
b) 2
c) 3
d) 4
e) 5

9. Based on this presentation alone,which of the following statements best describe the building's 
apparent age?

a) A very modem, recently-built school
b) An older school that has been recently remodeled
c. An older school, maybe as old as 30 years, that has been very well maintained
d) cannot determine



OTHER IMPLICATIONS

1. Do you feel that:
a) the presentation was a little overdone, you would have preferred the architects would

save the time to spend on the construction details or supervising the construction 
rather than making fancy drawings

b) the presentation was adequate and very professional
c) the presentation clearly showed the major design components simply and effectively
d) the presentation was a little thin and meager, and you would like to have been shown a

little more about the building .

2. From this presentation would you feel:
a) substantial changes could still be made
b) a few, minor changes could still be made
c) it is too far along to make any changes
d) cannot determine

3. From this presentation, how easy do you feel it will be to build this school?
Scale : 1 - (very easy) cs* 5 - (very difficult)
a) 1
b) 2 ,
c) 3
d) 4
e) 5
f) cannot determine

4. Keeping in mind that you are paying for all of the architect’s time spent on this presentation.do
you think the architect......

a) really overdid this presentation
b) spent too much time on this presentation
c) spent adequate amount of time on this presentation
d) spent too little time on this presentation
e) should have spent a lot more time on this presentation
f) cannot determine

5. From this presentation, how competent or capable do you feel this Architect is?
Scale : 1 - (extremely competent/capable) cs* 5 - (extremely incompetent/incapable)
a) 1
b) 2
c) 3 , ’
d) 4 '
e) 5

6. Who do you think had the most input into the design of this school?
a) the Architect
b) Apprentice Architect
c) Builder
d) Draftsman
e) Student intern
0 cannot determine



7. How confident are you that the architect logically thought out the positioning of the buildings 
the site?

Scale : 1 - (very confident) *3" 5 - (not at all confident)

: :
c) 3
d) 4 •
e) 5

8. From the presentation, how expensive do you feel this building will be to build?
Scale : 1 - (extremely expensive) c3* 5 - (extremely inexpensive)
a )  1
b) 2
c) 3
d) 4
e) 5
0 cannot determine

.. 9. Whom do you feel these drawings and presentation were prepared for?
a) School board
b) Teachers
c) Parents
d) Students
e) Other Architects
f) Builders
g) cannot determine



DESIGN INTENTIONS

1. How can you tell that the architect produced an environmentally conscious school?
a) provided adequate trash disposal and recycle areas
b) retained much of the existing vegetation
c) used passive heating and cooling techniques
d) minimized window openings to reduce heat loss
e) cannot determine

2. What do you think the major organizing device was for the placement of the buildings?
a) to permit playing fields to be situated on the north end of the site
b) existing roadways on the site
c) natural wash or watercourse that runs through the site
d) taking advantage of the many views the site offers
e) cannot determine

3. In plan, why is the multipurpose building angled differently than the library/administration 
building?

a) to direct the school noise off the site
b) to get it as close to parking as possible
c) to allow the Student Commons to receive adequate sunlight
d) to create pleasant, larger spaces between buildings for student gatherings
e) cannot determine

4. What is the purpose of locating the classrooms on the west side of the site?
a) for security reasons so kids cannot exit the site during school hours
b) so that the public buildings act as a buffer between parking and the classrooms
c) to direct any water off the site during flood seasons
d) to protect the children from the hot afternoon sun
e) cannot determine

5. What is a common feature that consistently identifies major entrance ways on all buildings?
a) metal pitched canopies -
b) white doors
c) recessed entry ways
d) change in paving patterns
e) cannot determine

6. How can you tell that parts of the school were designed to be used after school hours?
a) Classrooms have east access to private road
b) Multipurpose and Library/Administration buildings are adjacent'to the public parking
c) Science/Art building has private parking lot
d) Security lights around entire complex
e) cannot determine

7. What do you think is the primary reason that the materials for this school were chosen?
a) durability and longevity
b) cost
c) looks
d) ease of construction
e) cannot determine



8. Why do you think the architect recessed all major entranceways?
a) less identifiable
b) transitional areas
c) meet the fire codes
d) sheltered space to wait for bus
e) cannot determine



PERSUASION .

1. If you were a member of the building committee which had to approve the plans to build this 
school, would you:

a) be prepared to vote for building the school, from this presentation
b) have some doubts about the design and wish more study and refinement
c) have a lot of doubts about the design and wish to see alternative designs

2. How well do you feel the presentation gives you the sense of what the building will be like, to 
• walk through, to go to school in?

Scale : 1 - (very well) 5 - (poorly)
a) 1
b) 2
c) 3
d) 4
e) 5

3. How well do the buildings fit in with the site?
Scale : 1 - (very well) B3* 5 - (poorly)
a) 1
b) 2
c) 3
d) 4
e) 5

4. From this presentation how confident do you feel that the architect generated unique and 
innovative ideas for the design of this school?

Scale : 1 - (very confident) 5 - (not at all confident)
a) 1
b) 2
c) 3
d) 4
e) 5

5. How well does the design portray a well organized and logical building and room 
arrangement?

Scale : 1 - (very well) c3‘ 5 - (poorly)
a) 1
b) 2
c) 3
d) 4
e) 5

6. From this presentation, how confident are you that this school was well designed, by a 
professional? Scale : 1 - (very confident) s®* 5 - (very uncertain)

a) 1



7. How strongly do you feel that this presentation shows that the design was personally prepared for 
the Client by the Architect?

Scale : 1 - (very confident) 5 - (not at all confident)
a) 1
b) 2
c) 3
d) 4
e) 5

8. From this presentation, how confident are you of the technical accuracy of the school design?
Scale : 1 - (very confident) l®‘ 5 - (veiy uncertain)
a) 1
b) 2
c) 3
d) 4
e) 5

9. Which parts of the presentation did you find most persuasive in convincing you that this school, 
or at least certain aspects or parts of it were really well designed and ready to build?

a) the overall plan
b) the site plan and location map
c) the elevations
d) the sections
e) the perspectives
0 the enlarged plan of library/administration
g) the model
h) other (please fill in answer),....................................... ..............



Full Category Time Chart (tests 1,2,3,4,5)
Drawings —— —> Site Plan Overall Pin. UbVAdmin. Pin. Seel 1 & 2 Elev. A&B Ini Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

UNEWORK 4.0 8.5 4.5 3.0 5.0 3.0 4.0 4.0 XXX 38.0

ADD. INTEREST 2.5 2.0 15 1.5 25 5.0 3.0 5.5 XXX 23.5

TEXTURE/MATER. 1.0 25 . 1.0 3.0 5.0 1.5 1.5 2.5 XXX 1&0

TONES 0.5 1.0 0.5 1.0 1.0 6.0 3.5 4.0 XXX 17.5

SHADE/SHADOW . 2.5 XXX XXX 2.0 2.0 4.5 1.0 20 XXX 14.0

COLOR 3.75 14.0 3.0 3.5 7.5 3.5 25. 4.0 XXX 41.75

MODEL XXX XXX XXX XXX XXX XXX XXX XXX 90.0 90.0

ALL VALUES ARE RECORDED AS MAN HOURS

Freehand.SCHEMATIC Category Time Chart (test 6)
Drawings —------- ^ Site Plan Overall Pin. UbVAdmin. Pin. S e a i& 2 Elev.A&B Ini Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

LAYOUT WORK 2.0 4.25 2.25 1.5 25 3.6 20 2.0 XXX 19.5

UNEWORK 0.75 0.75 0.5 0.5 1.25 0.5 0.5 0.75 XXX 5.5

TONES 0.5 1.25 1.0 0.5 1.0 0.75 0.5 1.0 XXX 6.5

OVERLAY LINE WK. XXX 0.75 0.25 XXX XXX XXX XXX XXX XXX 1.0

OVERLAY TONES XXX 0.5 0.25 XXX XXX XXX XXX XXX XXX 0.75

ALL VALUES ARE RECORDED AS MAN HOURS

COMPUTER Presentation Category Time Chart (test 7)
Drawings----------> Site Plan Overall Pin. UbVAdmin. Pin. S ean  & 2 Elev. A&B Ini Pers. Pers. 1 Pers. 2 Model TOTAL HOURS

UNEWORK 4.0 XXX XXX XXX XXX XXX XXX XXX XXX 4.0

AUTOCAD WORK 7.0 43.0 18.0 25.0 29.0 22.0 24.5 21.0 XXX 189.5

STORYBD PAINT WK 5.0 9.0 7.0 6.0 5.0 120 10.0 11.0 XXX 65.0

ALL VALUES ARE RECORDED AS MAN HOURS



Ar c h it e c t u r e  r e s e a r c h  - d e s ig n  c o m m u n ic a t io n
18 March, 1991
Presentation Script for Final Testing

INTRODUCTION
- Introduce yourself.
- Thank you for attending- you are vital to the success of our research.

INSTRUCTIONS
- Review directions on questionnaire.
- Test has no ”wrong" answers and has absolutely no bearing on your 
grade- so please use your own answers, etc.
- Please use all of the drawings (and models) made available to you- each 
contains pertinent information.
- Feel free to get up from your seat and examine the drawings more 
closely at any time during the test.
- Time ?

VERBAL PRESENTATION

- This is our design submittal for Esperero Canyon Middle School.

- The site is located at the base of the Catalina Mountains in the northeast 
corner of the Tucson Metropolitan Area (*). It occupies almost ten acres of 
land.

- This Site Plan (*) illustrates the actual location of the school and the 
immediate surrounding amenities that share the site.

- In the Overall Floor Plan (*), you can see the specific layout of the 
proposed buildings: the Classrooms (*), the Student Commons or lunch 
facility (*), the Library/Administration building (*), the Multipurpose 
building which houses the gymnasium and band room (*), and, finally, the 
Science and Art building (*). As you can see, each is labeled for future 
reference.

- This is an enlarged floor plan of the Library/Administration building 
(* show relationship to overall floor plan).

- This is an Elevation showing the western side, or entry facade, of the 
classrooms (*) and this is an Elevation showing the western face of the 
buildings that border the parking lot (*).



- These sections (*) are taken through two perpendicular locations as 
indicated on the Floor Plans. (* explain relationships of Section 1 and 
Section 2 to the Floor Plans).

- This Entry Perspective (*) is taken from the parking lot drop-off and 
shows a view toward the entry of the Library/Administration building.
(* show relationship to plan and model)

- The Classroom Perspective assumes the viewer is standing here (*) 
looking toward the band of classrooms.
(* show relationship to plan and model)

- An Interior view of the Library is illustrated here (*). It is taken from 
this location (*) looking toward the eastern wall of the Library.
(* show relationship to enlarged plan)

- The Mass Model of the facility shows the relationship of the proposed 
facilities to one another and to the surrounding context. Please take full 
advantage of it!

Please take your time and answer each question thoughtfully. 

Thanks again.



Selected Examples of 
RVAX Produced Data Analysis 
from Questionnaire Results
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USE 1 2V

BMDP S t a t i s t i c a l  Software,

Millie
BMDP S t a t i s t i c a l  Software
Cork Technology Park, Model Farm Rd

itoSii ISMSs! «=«!•
PROGRAM INSTRUCTIONS

® EM

10-APR-91 AT 1 1 : 1 5 : 3 5

t n  t h e  PRINT p a r a g r a p h  f o r  s t e r n a r y  o f  new  f e a t u r e s .

/VARIABLE

/DESIGN

/GROUP

/END

TITLE IS 'QUALITATIVE OUES ANOVAS*.

FORMAT IS * * F l!d ^ lO X ^ 1 .0 ,9 X .F 1 .0 ,5 X ,F 1 .0 ,3 X ,F 1 .0 ,9 X ,F 1 .0 ,

NAM ............ ..LIN ?j7RENO. SCHEME, COLOR, COMPUTE,

S u S ifA T IV ^ Q u Il ANOVAS

I *  OF VARIABLES_APPED*BY TRANSFORMATIONSM iH ir
« i |_____  .VALUES CHECKED BEFORE OR'AFTER"TRANS

ssl S
" T P 1E " 1 1„„ * •
? F lto ^ lO x tF L o ,9 X ,F 1 .0 f 9 X ,F 1 .0 ,9 X ,F 1 .0 ,9 X ,F 1 .0 , 1 X .F 2 .0 )  

THE LONGEST RECORD MAY HAVE UP TO 55 CHARACTERS.

4 C 5 D

"7151 2 2V QUALITATIVE OUeS AHoVaS

1VARIABLE RECORD "COLUMN"INPUT 
NO. NAME

I  A B L E S 

BEGLUEND FORMAT

1 GROUP 1 1 1 F 1 .0
2 A 1 12 12 F 1 .0
3 8 1 22 22 F 1 .0
4 C . 1 32 32 F 1 .0

NXtRIAS^E *E5 r  B ^ T nD M t

!  E 
7 SUM i § I! M

DESIGN SPECIFICATIONS

DEPEND".

RECORDS FOR EACH CASE:

3 4

1
STATED VALUES FOR 

MINIMUM MAXIMUM MISSING CODE 5® “s s r
1 GROUP a f c

NUMBER OF CASES READ 

GROUP STRUCTURE 

GROUP COUNT

145



PAGE 3 2V QUALITATIVE QUES ANOVAS

CELL MEANS FOR 1-ST DEPENDENT VARIABLE

GROUP - LINE REND • SCHEME COLOR COMPUTE LINEMOO RENDMOO
MARGINAL

COUNT
3.60870

23
4.44000

25
5.33333

24
4.26087

23
5.47826

23
4.43478

23
4 .5 0 0 0 0

4 i ! ! 1 8 2

STANDARD DEVIATIONS FOR 1-ST DEPENDENT VARIABLE ••

GROUP LIN E REND SCHEME COLOR COMPUTE LINEMOD RENDMOO

A 1.26990 1.87261 1.27404 1.60163 1.27456 1.03687 1.50362

CELL MEANS FOR 2-NO DEPENDENT VARIABLE

GROUP -  . LINE RENO SCHEME COLOR COMPUTE LINEMOD RENDMOO
MARGINAL

COUNT
3.04348 3.92000 3 .45833 4.91304 5 - 1 3 0 4 3 3 . H * 5 4 .66667

4 i U 5 1 5

STANDARD DEVIATIONS FOR 2-N O  DEPENDENT VARIABLE

GROUP - LINE REND SCHEME COLOR COMPUTE LINEMOO RENDMOO

B 1.58051 1.80093 1.35066 1.99802 1.48643 1.57926 1.30773

CELL MEANS FOR 3-R0 DEPENDENT VARIABLE

GROUP « LINE REND SCHEME COLOR COMPUTE LINEMOD RENDMOO
MARGINAL

COUNT
2.73913 4.28000

25
4.70833

24
4.73913 4 . f |5 2 2 3 .30435 3 .7 500 0 A .o m s

i ' PAGE 4 2V QUALITATIVE QUeS ANOVAS

STANDARD DEVIATIONS FOR 3-RD DEPENDENT VARIABLE

GROUP - LINE REND SCHEME COLOR COMPUTE LINEMOO RENDMOO

C 1.86395 2 .1 702 5 2 .17654 1.42118 2.10683 1.94082 1 .93930

CELL MEANS FOR 4-TH DEPENDENT VARIABLE

GROUP LINE REND SCHEME COLOR COMPUTE LINEMOD RENDMOO
MARGINAL

D
COUNT

2.73913 2.88000
25

4 .54147 4.08696
23 ‘ • ; r u ’•IS'" 3 .7 083 3 3 5̂74

STANDARD DEVIATIONS FOR 4-TH DEPENDENT VARIABLE

GROUP - LINE REND SCHEME COLOR COMPUTE LINEMOO RENDMOO

D 1.45282 1.73973 2.08471 2.02064 1.54383 2.08040 , 1 .75646

CELL MEANS FOR 5-TH DEPENDENT VARIABLE

GROUP - LINE REND SCHEME COLOR COMPUTE „ LINEMOO RENDMOO
MARGINAL

COUNT
3.00000

23
4 .0 8 0 0 0 4 .62500 51im 5.43478 3.173n ♦ill3”

STANDARD DEVIATIONS FOR 5-TH DEPENDENT VARIABLE

GROUP - LINE REND SCHEME COLOR COMPUTE LINEMOO RENDMOO
E 2.54058 2.61279 2.20301 2.40963 1.77933 2 .75767 2 .2 050 7



MCE 5 2V QUALITATIVE CUES ANOVAS

KU. MEANS FOR 6-TH DEPENDENT VARIABLE

mow = LINE REND SCHEME COLOR COMPUTE LINEMOO RENOMOO
MARGINAL

& T
15.21739

23
19.60000 22.66667

25 24
23 .608 70

23
25 .43478

23
17.00000

23
21.54167

24 20i 7625727

STANDARD DEVIATIONS FOR 6-TH DEPENDENT VARIABLE

GROUP -  LINE RENO SCHEME COLOR COMPUTE LINEMOD RENOMOO

SUN 4.53227 6.13052 6.62459 6.52784 3.77583 5.57592 5.31592

T O E  5 2V QUALITATIVE CUES ANOVAS

ANALYSIS OF VARIANCE FOR 1-ST DEPENDENT VARIABLE -

SOURCE i&SE. SQUARE
F

Es 3S;E „l 31;E ”•1:8
TP^.
§:§§§?

(p(AA MT'- }\



I AGE 7 2V QUALITATIVE CUES ANOVAS

iNALYSIS OF VARIANCE FOR 2-NO DEPENDENT VARIABLE -  ,x , . - ' T  I r v l  ( C

! - CG'/vVCA' I lOJUb
SOURCE SUM OF 

SQUARES
D .F .

SQUARE
F TAIL 

PROS.

GROUP 
1 ERROR " i i i ! 6

158 " t E 1081:!S 0 .0000
0 .0000

5 2V ouALltAflV^ OueSAHoVas

XNALYSIS OF VARIANCE FOR 3-RD DEPENDENT VARIABLE -

SOURCE
M s SQUARE

F
?S5bl .

MEAN 
GROUP 

1 ERROR
“ l i l o l s s l  6

<09.88964 158
“SiIZIS-

3.86006
68! : l §

Qualitative



* S  9 2V QUALITATIVE CUES ANOVAS

ptlYSIS OF VARIANCE FOR 4-JH DEPENDENT VARIABLE -

SOURCE SUM OF 
SQUARES

D .F .
SQUARE

,E s 2109.87947

w i - m

1

158

'  m  ' X  A-l'TC TU-TI OTv'5
“I:SS °:Sooo

TJBE ns 2V QUALITATIVE CUES ANOVAS

ANALYSIS OF VARIANCE FOR S-TH DEPENDENT VARIABLE -

SOURCE
SQUARES

D .F .
SQUARE

F

J E ^143139995
893.99399

31S:8W
5 .6 5 8 1 9

5<5 : i ! 8 :§ § 8 t
T e R ^ i A S W E



ANALYSIS OF VARIANCE FOR 6-TH DEPENDENT VARIABLE -  
SUM

KPAGE 11 2V QUALITATIVE CUES ANOVAS

j SOURCE
]

O .F .
SQUARE

F
PROS.

1 MEAN 

| 1 ERROR 4888.33514
1

158

70800.10144

’ n m

2288.39
10 .00

0 .0 000
0 .0 000

I
NUMBER OF INTEGER WORDS USED IN PRECEDING PROBLEM 1898 
CPU TIME USED 1 .330  SECONDS

Sum

-SP A G E 12 2Y

8Sf?«TO,I,R/»iff1,S5;S?8!WI!S7!W.54^-
by BHOP S ta t is t i c a l  Software, Inc.

BMOP S ta t i s t i c a l  Software, Inc.

t e l e x ' l l l l i a A  BMOP
312-0161  

UI

c2?k Farm Rd

/e rs lo n ; 1990 (VAX/VMS) 

iO MORE CONTROL LANGUAGE. 

PROGRAM TERMINATED

DATE: 1 0 -APR-91 AT 11:15:42
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use i 2V
S0P2V -  ANALYSIS OF VARIANCE AND COVARIANCE WITH REPEATED MEASURES, 
f r i g h t  1,77. " » » '  W ,°

BMOP S ta t is t i c a l  Software, Inc.
1440 Sepulveda Blvd

Telex 49729341BMOP6UI

BMOP
Cork

S ta t i s t i c a l  Software e  ̂
Technology Park, Model Farm RdCork Technology

“̂ W a w a
SSHL E lT e l e x  /III,'

Version:
Omi ES?eu515s
WOGRAM INSTRUCTIONS

®a£K

1990 (VAX/VMS) DATE: 10-APR-91
BMOP Manual Yol. 1 and Vol. 2.
BMOP U ser's  D igest.

-----  in the PRINT paragraph for

AT 11:02:50

s i s i r a r y  o f  new  f e a t u r e s .

* LES
/GROUP

/END

JIŜ Bfls’2fEÊ ED MEASURES'-
5S52ItaJse dW?̂ :i?/3X'F1-0'18X'F1'0'

NAMESH{me i  ARE FIRST, SECOND.

m s v m &

m
OF VARIABLES AD0E0*BY"TRANSFORMATIONS

^ E!?-0Ut5ltlsLE?: : : : : : : : :
iiiK8® 0 0 ®

is
1 9 9 9 81

VARIABLES
1 d T° BE USE§ TIME 3  o

?41X,F1*0/3X,F1.0,18X,F1.0)
THE LONGEST RECORD MAY HAVE UP TO 42 CHARACTERS. 

I N P U T  V A R I A B L E S ...................

“ST ,£ 8 lvS !d fSBSr VARIABLE RECORD 
NO. NAME NO.

Hi 42
4

F 1 .0F1.0 3 o
iEoLut8o iSKt
23 23 F1.0

1ES10WTPECIFICAT IONS



2 2V REPEATED MEASURES

GROUP -  
DEPEND 
LEVEL -

IECORDS FOR EACH CASE:

if
2 TIME

STATED VALUES FOR 
MINIMUM MAXIMUM MISSING CODE

GROUP CATEGORY 
INDEX NAME

1 FIRST
2 SECOND

DUMBER OF CASES READ. 

SROUP STRUCTURE

TIME

; ii SECOND

COUNT

n

INTERVALS 
GT. . IE .

i
i i

:|:i
i j  TXGE 3 2V r e p e a t e d  Me a s u r e s

;[ CELL MEANS

j

FOR 1-ST DEPENDENT VARIABLE

MARGINAL

i  T I H E  R ’
FIRST SECOND

I S i t - m
4.09091
5.81818 5 ! 00000

! MARGINAL 4.61538 4.95455 4.77083
COUNT 13 11 24

! STANDARD DEVIATIONS FOR 1-ST DEPENDENT VARIABLE

I TIME
R

FIRST SECOND

g l 1:75046 2:44206



4 2Y REPEATED MEASURES

HALTS IS OF VARIANCE FOR 
• o

1-ST DEPENDENT VARIABLE -

SOURCE
SQUARES

D .F .
SQUARE

F

, E 1 lon:!?8?I H 3 : f § 8:288
160.60839 22 7 .3 003 8

2 ERROR
il:S8li i 16134980 i ! : ! ? 8:to2?
31.62937 22 1.43770

W R hW ™  "8™SouISco{os' " K!D,“  " " " "

TOTE 5 2V
0MDP2V VARIANCE1 Itol, lfright m 7 r i» « j^ S j (<i98|“J ^ ; m i , “i«7"E5l8l!Dl?ISStW£S'

,”'-1 “B5SE'
Versions 1990 (VAX/VHS)

HO M08E CONTROL LANGUAGE. 

program te r m in a te d

DATE:

P̂one +L 
T e le x  75659 

10-APR-91

e T o g y  P a r k ,  Mo

WJl¥W
AT 1 1 :02 :56



DESIGN COMMUNICATION 
VIDEO'S PLACE IN ARCHITECTURE

/

BY WILLIAM R. STEELE

April 29, 1991
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I. INTRODUCTIONS
Since videotaping in architecture is still a fairly new concept it 
makes sense to start at the beginning by understanding how 
video works and what its roles are in architecture. What is 
video's potential in architecture? Where can we apply it? What 
are its limitations? How can we use it  effectively? What are 
some basic rules of thumb for architects to follow? These ques- 

■ tions and more will be answered in  the following report.

Why video? Video’s two greatest advantages are the consistency 
of its images and its flexibility in communicating ideas. The 
visual impact of video creates its own reality, thus holding the 
viewer's attention. Video's reality is its attraction. People re
spond to it as i f  it were live. A final advantage for using video is 
that its reality can establish prestige with clients and other 
companies.

This chapter is oriented towards the architect who is interested 
in  using 1/2" video for office use. The emphasis is on a very 
basic understanding of the media and applying it to preparing 
and shooting traditional architectural graphics for video presen
tation. For more information read the suggested books in the 
Bibliography.

VIDEO’S Piece in Architecture
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VIDEO'S Place in Architecture

n . VIDEO'S POTENTIAL ROLE IN 
ARCHITECTURE

Video is fast becoming a  widely used tool in  today's businesses. 
Architects can take advantage of this tool and use i t  effectively 
and creatively for their own purposes.

In many businesses video is used for employee training and 
instruction. I t  is used also in education, orientation, public 
relations/marketing, corporate recruiting and entertainment. 
Architects can use video for not only these same purposes, bu t 
being creative people, we can come up with other possibilities. 
As a supplement to traditional office methods, the next few 
pages are an  introduction into various applications for video in  
architecture and its related fields.

MARKETING
Educate Your Client about You and/or Your Firm 

Introduce the client to your firm by creating videotapes th a t 
capture the potential of your firm. W hat makes your firm 
unique? Show the client the attributes of your firm on a  5 to 10 
minute video.

Getting the Job
Respond to request for proposals with a videotape supplement to 
the written REP response. A 5 to 10 minute tape will allow you 
to capture the essence of information you cannot portray in  a  
standard written RFP response.

STORAGE, AND DOCUMENTATION
Potential Uses

Through video, document the initial interview process to capture 
all of client's wants and needs. Later this information will be 
helpful for programming, references and understanding client 
needs.
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Source of Evidence
As standard office procedure, documentation by videotape is a 
good source of reference if  clients change their mind about some 
thing. It may settle discrepancies in decision-making and may 
protect you against liabilities. Videotape is a demonstrative 
source of evidence and admissable in a court of law.1

Construction Document Tecan 
All stored information about programming, design decisions and 
meetings can be useful to your construction document team. 
They will be able to see how and why the decisions were made 
for the project.

Construction Administration 
On-site video documentation can be used to record construction 
techniques for future use, or document any errors for punchlists. 
It may also be used to introduce the contractor to the project, the 
architect and any specific information or details that may be 
crucial to the project.

Post Occupancy Evaluation 
Video can be useful in documenting how a building functions 
and may be used to document any errors or faults with the 
planning and design of the building. Recording comments of the 
users may be valuable information for similar future projects. 
This tape can be used for promotional/public relations.
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ANALYSIS
Alleviate Problems

Documenting any findings will be beneficial for future analysis. 
Problems may occur during any phase of design or construction. 
Good documentation of a project on videotape may enhance your 
office standards for analyzing where the problem occurred. This 
information can then be applied to similar projects, leading to 
better efficiency. Detailed design studies may be enhanced by 
analyzing past design phases.

EXPLORATION AND DISCOVERY
Increase Your Efficiency

As a  supplement to conventional record keeping, exploration of 
past projects' schematic design and design development through 
videotape can help create a  standard procedure for future work. 
This may increase efficiency by eliminating redundant steps 
between phases.

New Design Discoveries
Exploration with videotape may lead to new discoveries for 
design. Reviewing and understanding a  past project on video
tape, as a  supplement to conventional methods, could aid in 
finding new insights into better solutions for other buildings.

DECISION MAKING 
Heighten, Compress and Replay Information 

Watching a  video presentation to compare several design 
schemes can quickly show and heighten the attributes of each. 
Analyzing these images back to back will allow more informa
tion to be compressed into a shorter amount of time. Decisions 
as to which scheme is best may be enhanced. Replaying the 
information can be done a t the leisure of the decision maker.
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ART AND ENTERTAINMENT
Moods and Persuasion as part o f Presentation 

Since its birth, people have been experimenting with video as an 
artistic medium. Through the manipulation of time, motion, 
sequence and image enlargement or reduction, artists have 
created moving, animated art. Architects can use this same 
creativity by enhancing the moods and persuasiveness of a 
presentation, which will assist in  exciting clients about a project.

ssK

EDUCATION AND EXPLANATION
Education

As an educational tool for employee training, video can save 
valuable office time. New products or techniques can also be 
introduced to employees th ru  video.

Explanation
A video presentation loop for public viewing can educate and 
explain a  future building to a  wide audience. Creating public 
awareness as to the attributes of a  project (especially a publicly 
funded one) can be beneficial to the citizens as a source of 
knowledge, as well as to your architectural firm in the form of 
public relations.

PRESENTATIONS
Advantages

The motion of video will hold a  viewer's attention longer than a 
slide presentation and because of the sensation of reality a 
viewer is more apt to believe what he or she sees and hears on 
videotape. Information can be compacted into a shorter time 
span with video. I f  your client resides in  another state or coun
try  i t  might be an economic advantage for you to send a video
tape of your presentation. A videotape is easier and less expen
sive to mail than  large drawings and models. You may also save 
the airfare of sending a  valued employee. This won't work in 
every case, bu t may occasionally give you an  edge over the com
petition.
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m . USING VIDEO FOR GRAPHIC 
PRESENTATIONS

The following is m eant to aid the architect who is interested in  
pursuing in-house videotaping of traditional graphic presenta
tions. I t covers the necessaary basic equipment and reviews 
what you need to know to prepare your office for shooting. For 
more information on videotaping, read the suggested books in  
the Bibliography.

VIDEO’S Place in Architecture

IHA. EQUIPMENT FOR SHOOTING GRAPHICS
Lighting

I t is critical to have the right amount of lighting for shooting 
your graphic images as lighting controls the depth of field. The 
less lighting th a t you have, the shallower your depth of field. 
Proper lighting will allow the camera's automatic lens to control 
the F-stop to the optimum part of the lens, giving you a  picture 
with more objects in  focus.2

The basic idea behind lighting is to mimic unfiltered sunlight a t 
6500eKelvin. However, for shooting graphic drawings, tungsten 
bulb lamps are required. They produce a  yellowish light a t  3200* 
Kelvin and are the standard of the industry.3

Proper lighting is necessary to create a balance of light. Flat, 
even lighting is preferred and there should not be any "hot 
spots" or glare on the graphics. To accomplish this, two types of 
lamps are needed. A "soft-light", a  flood light with a built in 
diffuser, is needed to provide for diffuse, flat light. This is also 
called fill lighting. Adjustable flood/spot lights come in  handy to 
perform multiple duties. Floods provide the main illumination 
for a set, while spot lights provide a  focused beam of light to 
highlight the subject (architectural model). Flood lights provide 
a  large, diffuse beam of light and come in  wattage powers from 
500 to 1200 watts. The adjustable flood/spot light gives you the 
versatility of having both types a t a  lesser cost. I t  is a  good idea 
to have a t least two of the adjustable flood/spot lights and one of 
the "soft-lights" on hand.
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Camera Types
There are many types of video camcorders on the market. An 
average cost for a  good quality 1/2” camcorder is $800 to $1200. 
Make sure th a t the camcorder contains a t least two battery 
packs and a  recharger. Most camcorders are sufficient for what 
this report is set up for. A Panasonic AG-155 camcorder was 
used to complete all of the shooting for the accompanying video
tape.

Tripods
A tripod is essential for proper shooting. Use i t  as often as 
possible. A fluid head tripod, though expensive, will give you 
smooth camera motion and cover any small erratic movements 
from the cameraperson resulting in  a  professional presentation. 
If  a camera m ust be hand held use i t  on the wide angle lens 
setting so unavoidable shaking will show up less on the screen. *

*  (COURTESY LOWEL-LIGHT MFC., INC.)
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Microphones
There are essentially three types of microphones based on their 
patterns of sensitivity. Each differs in  the way i t  picks up sound 
and has an analogy to a  similar 35mm camera len s .4

The omnidirectional mike picks up sound from all directions and 
is considered a  non-directional mike.5 I t  is used mostly to cap
ture the overall, ambient sound in  an area. This omnidirectional 
microphone is similar to a wide angle lens which allows for more 
information to enter the camera.

Cardiod microphones have a heart-shaped pattern and are the 
most widely used type of microphone. Most of their sensitivity is 
from the front, making them a directional type of microphone.6 
These They are best used to pick up two peoples' voices when 
sitting side by side. Cardiod microphones are analogous to a 
standard mid-range 35mm camera lens.

CARDIOD

Uni-directional microphones create a  focused pattern in  one 
direction. They are the most directional microphone of the 
three. With their focused pattern  they can operate over a  much 
longer distance than  a conventional cardiod mike.7 Uni-direc
tional microphones are similar to a telephoto lens.

UNIDIRECTIONAL

The built-in microphone on a 1/2” camcorder is a  cardiod-type 
placed on the camera for mass-market, nonprofessional users. 
The range of this microphone is limited and should only be used 
professionally, under ideal conditions. The built-in mike, under 
the best acoustic conditions, will not pick up adequate volume 
from a subject placed more than  four feet from the camera. I t  is 
acceptable to use this microphone to record ambient noise for 
special effects. For proper microphone placement see PRE- 
PRODUCTION: Planning Ahead, C lo s e r  i s  B e t te r .
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Accessories
Headphones should always be worn to ensure proper sound 
quality is achieved. This is analogous to looking in  the 
viewfinder to shoot pictures. Sound is equally as im portant as 
the picture.

Adapters are necessary to connect headphones and microphones 
to the camcorder. Other items, such as extension cords, fused 
multi-outlet power strips and extra high impedence coaxial 
cables can come in handy.

When shooting graphics i t  is a good idea to have a  monitor (or 
television) and a  playback deck (VCR) near the "shoot" which 
will enable quick reviews of the videotape. This allows for quick 
decision-making if  another "take" is necessary.
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n m . PRE-PRODUCTION
P l a n n i n g  A h e a d

The first item to remember during pre-production is, P l a n  
A h e a d X  Proper planning of all aspects will eliminate unneces
sary problems and save valuable time during actual shooting. 
Re-shooting videotape can be costly and frustrating.

S e t t i n g  u p  a  S t u d i o  S p a c e
Select a  quiet, properly lighted place in  your office for a  studio 
space. The size of the room will affect the acoustics and the 
room should be as acoustically isolated and absorptive as acous
tically possible. Ambient noise m ust be kept a t a minimum 
including outside noises such as automobiles and airplanes and 
inside noises such as HVAC and lighting ballasts from fluores
cent lights. Echoes or reverberations in  sound m ust be con
trolled in  the space. This can be done by choosing a room with 
carpeting on the floors and acoustical treatm ents on the walls 
and ceiling. If you do not have the ideal space, you can lessen 
the impact of bad room acoustics by placing the microphone 
closer to the source.

R u l e s  o f  T h u m b  f o r  E q u i p m e n t  
The first rule is for camera movements. T h e r e  a r e  f o u r  b a s ic  
c a m e r a  m o v e m e n ts ,  f i x e d ,  p a n ,  t i l t  a n d  z o o m . F i x e d  keeps the 
camera in  one position. P a n  is to move the camera horizontally 
either left or right. T i l t  is to move the camera vertically, either 
up or down. And zoom moves the camera lens in  to the telephoto 
position or out to the wide angle position to increase or decrease 
the magnification of the picture.

The second rule is for camera shots. T h e r e  a r e  f o u r  b a s ic  s h o t  
f o r m a ts .  The lo n g  s h o t  establishes the situation. Many scenes 
begin with this shot to establish the overall picture or setting. 
The h a l f  s h o t  is a t the optimum distance. I t  focuses attention 
on 2 to 3 people speaking. The c lo s e -u p  shows details and is an 
intim ate shot, focusing attention on one subject. The s u p e r  
c lo s e -u p  shows extreme detail. I t  is used for a  tight close-up 
showing head shots, facial expressions, or details for specific 
scenes. The super dose-up comes in  handy when editing. I t  can 
be inserted to cover bad shots or cuts, awkward movements from 
subjects or camera or ju s t to enliven the videotape.8

T ,
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The third rule is for sound. C lo s e r  i s  B e t t e r .  Optimize the qual
ity  of the sound by striving for mike placement as dose to the 
source as possible. The optimum distance between the speaker 
or a  sound source and the microphone is 12" maximum. Acous
tics are less im portant if  the microphone is placed very dose to 
the source. T hat is why you see entertainers with the micro
phone held dose to their mouth.

The fourth rule is also for sound. C h o o s e  t h e  B i g h t  M ic r o p h o n e .  
Depending upon the type of shooting you will be doing, you need 
the proper microphone to optimize on sound quality. You are 
trying to pick up adequate sound volume and lim it the ambient 
noises. Reviewing the section on microphones will help you 
choose the proper microphone for your situation. Sound is vital 
to video quality.8 There are strong perceptual links between 
audio and video. Choosing the right microphone will help allow 
the audio to be ju s t as effective as the video.

The fifth rule is for monitor screen limitations. D e s ig n  f o r  th e  
S c r e e n . The relative screen size on most televisions is a  3:4 
aspect ratio and graphics should be designed with this in mind. 
Planning ahead will save time later.

CLOSE UP

SUPER CLOSE-UF

3

\

< J

The sixth rule is for a  production crew, T h r e e  i s  O p t i m u m .  
Ideally you should have a  director, a camera operator and a 
lighting and sound person. Each can focus on their individual 
tasks a t  hand.
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Composition
Composition involves arranging objects and people in  the scene 
to optimize the best shot. I t  also involves selecting which cam
era angle and shot type to choose for a  particular scene. Several 
rules and limitations apply for proper composition.9

Point of Interest
Select the most im portant p a rt of the scene. I f  i t  is a  person, |
their eyes will be the p o i n t  o f  in te r e s t .  If  i t  is a  perspective p o in t  o f  in t e r e s t

drawing or landscape scene, the horizon line becomes the p o i n t  
o f  in te r e s t .

Rule of Thirds
This rule is borrowed from photography. Imagine th a t the 
screen is divided into three equal parts both horizontally and 
vertically. Frame the shot so th a t the p o i n t  o f  i n t e r e s t  rests on 0  
either one of the imaginary lines or on one of the points.

For architectural graphics i t  will be important to use this rule.
You will want the graphic image to take up as much of the 
screen as possible. The finer the detail, the more screen area 
will have to be taken up. This correlates to the zoom on the 
camcorder. The harder i t  is to read an architectural graphic, the 
closer you will have to zoom in to see and comprehend the detail.
For further information on this subject see I n fo r m a t i o n  p e r  
S c r e e n  R a t io ,  in  Basic G r a p h ic  R u l e s  o f  T h u m b .

Establishing Balance
For visual interest and b a la n c e , try  to align your composition to 
achieve contrasts in  various shapes and sizes. You do not have 
to align your shots evenly all of the time.

r \

V J
3

RULE O F THIRDS

Good Framing
Not all shots have to be head on. Shooting subjects with their 
heads slightly turned can be more pleasing. A 3/4 profile is 
acceptable.

BALANCE /

GOOD FRAMING
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S c r i p t i n g
You m ust know and understand the basic shots and camera 
movements as discussed earlier to write a  script. The object of 
the script is to organize and define exactly w hat you w ant to see 
and hear. W riting a  script for shooting graphics will use the 
single-camera type script (see Appendix for example). This is a 
specially structured script based on the basic technique of tradi
tional filmmaking. The single camera format is codified by the 
W riters Guild of America.10
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D e s i g n i n g  A r c h i t e c t u r a l  G r a p h i c s  f o r  V i d e o  
There are certain aspects of designing architectural graphics for 
the video medium that are different than conventional mediums.

W hat to  Avoid
Avoid pure white as the camera has a hard time focusing on it. 
Avoid large areas of black for the same reason. Especially avoid 
the two together as the camera cannot handle the extreme con
trast. Red also does not work well on video and should be 
avoided.12 Lastly, avoid any lines or patterns (especially pin
stripe and checkerboard) that are grouped dose together. These 
tend to create a moird pattern that is very disturbing to the 
viewer.

Param eters WHAT TO AVOID

To keep the video chapter in alignment with the other testing in 
this report, all of the testing was completed using standard 
architecture drawing sheets of 30" x 42". To optimize the best 
results and keep the testing constant, the video camera’s lens 
was set to its optimal zone at the middle of the camera's focal 
length. This setting is between 11 and 21 on the zoom lens at a 
distance of nine feet. The camera was positioned to have the 
entire 30" x 42" in the viewfinder. The demonstration videotape 
was shot using these parameters.

S e v e n  B a s i c  G r a p h i c  G u i d e l i n e s  
Graphics for this medium are different than other types of 
architectural media and must be prepared in a certain manner.
You should follow these few simple guidelines so you do not have 
to duplicate a presentation and waste precious time.

The first guideline to remember is: Keep it Simple! The more 
diagrammatic the better. You should try for poster quality and 
keep the message clear in each drawing. Abrupt eye movements 
detract from the clarity of the message that the image is trying 
to provide and simplicity of the work will limit the movement of 
the viewer's eye around the image.13

The second guideline is: Bolder is Better! Strive for immediate 
graphic impact. Because of the screen limitations and the short 
time span that an image will be on the screen video graphics 
must have clarity and recognition.14
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The th ird  guideline is: R e t a i n  t h e  V ie w e r 's  I n te r e s t .  All drawings 
should strive to have maximum graphic impact or the viewer 
may get confused, or worst, bored. This means th a t the image, 
the typeface, the colors and image placement all have to work 
together. Audio and camera movement play a  major role in  
retaining the viewer's interest.

The fourth guideline is: K n o w  Y o u r  L i m i t a t i o n s .  Because this is 
a special technological medium, you m ust know its limitations 
and how the medium functions. I t  is also im portant to under
stand a  little b it of basic communication theory before starting. 
The design strategy becomes very im portant in  designing for 
video. Remember th a t your first priority in  creating graphic 
images for television viewers is to think of them  and the mes
sages' content first. W hat is the message th a t I  want the viewer 
to perceive? This will help you to begin designing the layout for 
the graphics.

The fifth guideline is: K e e p  Y o u r  L e t t e r in g  B i g  a n d  B o ld .  Check 
your typography for clarity and detail. Bold, simple lettering is 
better than  thin, script-like lettering. Hand lettering is perfectly 
acceptable as long as i t  follows the same rules. The two main 
reasons for tex t is to enhance the visual information and to 
make reading easy.16 You are going for readability and visual 
impact. Keeping the text bold and simple will help to accom
plish this.

The sixth guideline is: A v o i d  B o r d e r e d  D r a w in g s .  The image 
th a t appears through the camera lens is slightly different than 
the image th a t will appear on the monitor screen. This will vary 
from machine to machine. I t  is  better to have ample space 
surrounding the graphic image (see relative screen ratio) and no 
borders. Borders almost always appear distorted and uneven 
because of their proximity to the extreme edges of the lens.

The seventh guideline is: F o r m a t  y o u r  G r a p h ic s . There are two 
critical areas th a t you m ust be aware of before starting your 
graphics. The first is the safe action area. This area is slightly 
in  from the perimeter of the viewfinder. I t  is where the screen 
begins to become d ea r of distortion. The safe title area is a 3:4 
aspect ratio safely inside of the 3:4 safe action area.16 Anything 
outside of this area may be blurred or not in  the picture. Leav
ing blank space around the graphic will ensure enough area to 
shoot a  d ea r picture.

*>

SAFE ACTION & TITLE AREAS
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F o u r  B a s i c  G r a p h i c  R u l e s  o f  T h u m b  
(See accompanying videotape and Appendix for actual test 
results.) In this section are the results of four graphic tests. The 
objectives were to understand the guidelines and find some basic 
graphic minimums th a t could be applied to traditional presenta
tion drawings to make them applicable for the video medium.

L i n e  T h i c k n e s s  R a t i o
Rule one is: M a k e  B o l d  L in e s .  Remember th a t the initial set up 
is for a 30" x 42" sheet. l in e s  are illegible up to 1/4" in  thick
ness, 1:168 aspect ratio. Keep those lines Big a n d  B o ld .

C o n t r a s t s
Rule two is: U se  o n ly  S e v e n  T o n e s . The Panasonic AG-155 is 
sensitive to seven tones of gray ranging from light gray to black. 
This gives a tonal contrast ratio of 1:7. White is not considered 
because of the severity in  contrast.

LINE THICKNESS RATIO

pi
CONTRASTS

r
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Typography
Rule three is: M a k e  T e x t  B i g  a n d  B o ld .  The minimum letter size 
th a t is legible using the 30" x 42" standard is a  1:40 screen ratio. 
Using a  Macintosh SE point size system the 1:40 ratio equals a 
72-point font. For slightly better clarity an  80-point font (1:37) 
might be used. At this range smaller font sizes are illegible.

Information per Screen Ratio 
Rule four is: Fill the Screen. The smallest suggested size of 
information bits would be 4/9 of the screen size. This is based on 
the rule of thirds-splitting the screen horizontally and vertically 
into three equal parts. This rule of thum b will vary depending 
on the amount of detail in  the graphic. As a  rule, the more 
detail the higher the square/screen ratio has to be (the graphic 
m ust take up more of the screen).
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m C . PRODUCTION
For an example of production and an application of the basic 
guidelines and rules of thumb, please review the enclosed video
tape.

Drawings of the Esperero Canyon Middle School were used as 
examples for this videotape.

The script for this videotape is included in  the Appendix.

VIDEO'S Piece in Architecture
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IlID. POST-PRODUCTION17 

EDITING FOR GRAPHICS 

The Controlled Shoot
Controlled shooting is choreographed. I t  consists of writing a 
script, and sometimes mocking up actual scenes (called a 
storyboard). The director can rehearse and retake shots until 
they are to the director's liking, resulting in  a  very polished- 
looking end product.

There are two basic approaches to a controlled shoot. The first 
is to produce one scene a t a  time. This allows for directing, 
rehearsing and shooting each scene individually as the director 
desires. The director then moves on to the next scene. The 
second approach is to record the entire scenario from a wide 
angle using a  primary lo n g  s h o t  to frame the picture, then shoot
ing some secondary c lo s e -u p  shots for visual emphasis. This is 
called a visual montage and creates more editing time. This 
second approach was used in  shooting the videotape for this 
chapter.

The Uncontrolled Shoot 
Documentary Style

True documentary style shooting is uncontrolled and can be 
most effective if  you plan ahead. Study the area where the 
shooting will take place. Look for the best camera placements 
and try beforehand to anticipate what the action will be. Ask for 
the itinerary or probable motions beforehand. Look for 
opportunites to shoot some close up and reaction shots.

For architects, a combination of these two approaches to shoot
ing may be best.

. Matching Your Shots
A good thing to remember is to match the action in  the scene. 
Matching the action means th a t subject position (i.e. head 
turned to the right, coffee cup in  left hand) m ust be remembered 
and duplicated from take to take. This is especially im portant if  
you are making several takes from various angles and locations. 
Make sure th a t people are always looking and positioned in  the 
same way for each take. This holds true for transitions with 
shapes and colors as well as movement. Don't jum p from large

MATCH SHOTS
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shapes to small or from one color to another. Both are equally 
distracting. This provides for smoother transitions between long 
and short shots and cuts between shots.

When to Edit and Why?
Editing involves changing the scene for one reason or the other. 
Some reasons to edit are: to condense tim e and improve the pace 
of reality, to emphasize detail or to bring the scene closer to the 
viewer for variety (visual montage), to match the visual image 
w ith the narration, to cover any errors th a t occured in  shooting 
or editing, and to keep the performance interesting and stimu
lating for the viewer.

T i m e  B e t w e e n  C u t s  o r  C a m e r a  M o v e m e n t s  
The actual time between cuts or camera movements varies. I t  
depends on what you are shooting. As a  rule of thumb, an  aver
age time between cuts or movements is twenty seconds. The 
maximum average time is th irty  seconds (see Appendix; Edit
ing). People tend to begin getting bored after this time. How
ever, special documentary conditions may w arrant time up to 
sixty seconds between takes or movements.

T r a n s i t i o n  P o i n t s
Look for transition points on your tape to change from one scene 
to the next. There are three areas where changing scenes most 
often occur: the first is when there is a  change in  the audio; the 
second is when there is a  definite need to cut to another scene 
and the th ird  is a t points of action for visual interest.

T a p e  T r a c k s
Finally, when editing, i t  is good to know about the tape tracks. 
There are four. The top track is the C o n tr o l  T r a c k .  I t  controls 
the editing process and is electronically placed on a tape when 
you are shooting. Before editing, i t  is necessary to add this track 
to a  blank tape. This can be done by running a  blank tape in a 
camcorder for the required amount of time. The middle and 
largest track is the V id e o  T r a c k .  I t  records all of the scenes.
The bottom two tracks are the Audio T r a c k s .  As a rule of thumb, 
be consistent. P u t sync sound on audio track one and narration 
on audio track two. Music and effects are placed where there is 
room on either of the tracks.
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; CONCLUSION

e on-going pursuit of new technology in  architecture is won- 
M , bu t how is i t  applied? This chapter is m eant as an  over- 
w of the basic rules and guidelines to follow before shooting 
hitectural graphics on videotape. Remember th a t to get high 
tlity taping with 1/2" video, you m ust have specific prepara- 
i of your architectural graphics, script and equipment. I t  is 
ical th a t you plan ahead. Following the guidelines and rules 
humb will allow you to create some wonderful video graphic 
sentations. Remember, B o ld e r  i s  B e t t e r  and Keep i t  S i m p l e !  
N e v e r , the best shot video is only as good as the editing.
3wing how to edit and why is equally as im portant as every- 
ig else. Professional quality can be accomplished with 1/2" 
bo camcorders i f  you carefully plan every detail.
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V. FUTURE STUDIES

Here are a  few suggestions for further study.

Videotape and test the Esperero Canyon Middle School using 
the same questionnaire as is indicated in  this report. Compare 
the results w ith this report.

Shoot a  site similar to where the Esperero School is. Set up a 
video introduction for the presentation. Create a  mood. Check 
the results for increased persuasion.

Tape just, or only, the verbal p art of the traditional presentation 
to keep the testing more consistent.

Find out the best ways to hold the viewers' attention during a 
presentation.

By using time as your constraint, compare a  five-minute video 
presentation versus a five-minute traditional presentation. Test 
for increased understanding of the project. By compressing 
information with videotape i t  is hoped th a t test results would 
increase.
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VI. APPENDIX

TECHNICAL INFORMATION (based on 
parameters)

The following information is the technical 
data composed from testing and analysis of 
the 30" x 42" drawings. The Guidelines and 
Rules of Thumb are based on this informa
tion.

The following results are based on the 30" x 
42" standard drawing sheets with the 
camcorder placed approximately 9-0" from 
the graphics. At this distance the lens was 
set a t its optimal midrange. Two adjustable 
flood/spot lights were used to give even light 
over the graphics.

LINE THICKNESS RATIO 
Studying the lines from a rapidiograph 000 
through 2", lines less than  1/4" in  width are 
hard to read. The ratio (see chart below) is 
based on the 3:4 relative screen ratio. 1/168 
is the smallest legible line for the camera to 
detect properly. As an example, on the 30" x 
42" drawings 1/168 equals 1/4" in  width (42 x 
1/168 = .25). On an  8-1/2" x 11" sheet layed 
horizontally 1/168 equals approx. 1/16" in  
width (11 x 1/168 = 0.654).

WIDTH (INCHES) MIN. RATIO
.25 l/ltiti

The following results show the sensitivity of 
the Panasonic AG-155. Other cameras may 
have a  different sensitivity. This test should 
be run  w ith your camera to check for similar 
results. Choose your tonal contrasts accord
ing to w hat tones did and did not show up on 
the screen.

# TESTED CHOSEN
0 white
1 gray l
2 gray2 OK
3 gray3 Ok
4 gray4 OK
5 grayS OK
6 gray6 OK
7 gray/
8 grayS OK ~~
9 black OK

The seven tones marked with "OK" were 
chosen as the tones th a t the camcorder could 
identify. This is the 1:7 ratio.

TYPOGRAPHY
Macintosh SE point sizes were analyzed for 
this test on the 30"x 42" standard drawing. 
The New Century Schoolbook bold style font 
was chosen for this test because of its bold
ness and simplicity. The following sizes were 
tested: 12 ,14 ,18 ,24 ,30 , 36,42, 48, 54, 60,
72,80,90,100, and 127. Results showed th a t 
12 point to 60 point are illegible. 72 point is 
the minimum for legibility.

CONTRASTS
This test began with 10 strips of slow speed 
blackline diazo p rin t paper run on a  stan
dard professional diazo printing machine 
(Machine type: Metem 26-30). The machine 
speeds were set between 3-8 in  increments 
of plus one with low and medium lamps. The 
darkest tone was achieved by running the 
paper through the ammonia process only.

The following chart is based on the above 
param eters. The ratio, based on the 3:4 
aspect ratio translates the point size on a 30" 
x 42" sheet so th a t the same rules will apply 
to other sheet sizes. For example the 1/37 
ratio for a  30" x 42 " sheet is 13/16" in  height 
(30 x 1/37 = .81"). The 1/37 ratio on a 24" x 
36" sheet is 5/8" (24" xl/37 = .64).
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POINT INCHES RATIO
60 5/8” 1/48
72 3/4" 1/40
80 13/16" 1/37
90 15/16" 1/32
100 1" 1/30
127 1-1/4" 1/24

INFORMATION BITS PER SCREEN RATIO 
This test, based on the photographic rule of 
thirds, was devised to understand the mini
mum quantity of squares necessary for 
graphic recognition. I t  was done with the 
understanding th a t big, bold shapes will be 
more legible than  fine, detailed ones and was 
designed for highly detailed architectural 
graphic images. Based on the rule of thirds 
the screen was equally divided into nine 
squares. The 30"x 42” sheet = 1260 sq. in. 
1260/9 = 140 sq. in. per square.

Rule of Thumb: 4 sq7screen = minimum for 
legibility (varies as per graphic image)

d r a w i n g Aut.size # SQUARES
Location map 131.25 sq. in .9375 sq.
Site plan 473 sq. in. 3.37 sq.

EDITING
TIME BETWEEN EDITS OR CAMERA 
MOVEMENT
The time category is figured on and aver
age length of time between cuts or any 
type of camera movement. The ratio is 
based on one edit per time in  seconds (i.e. 
1 cut/1.5 seconds).

A. PROFESSIONAL COMMERCIAL 
AMERICAN TOURISTER

CUTS TIME RATIO
20 30 sec. 1/1.5

B. PROFESSIONAL VIDEOS 
DOCUMENTARY TYPE

LENGTH 
between cuts

RATIO
cuts/seconds! 1/3

longest 1/&3
longest with 
constant 

motion 1/180
average ;. ------------1/20----------------

C. STUDENT VIDEOS 
DOCUMENTARY TYPE

LENGTH 
between cuts

RATIO
cuts/seconds

shortest 1/2
longest 1/86
average 1/20
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VIDEO PREPARATION TIMES

The following is a  chart documenting the 
amount of time th a t i t  took to produce the 
videotape.

ITEM HOURS
Drawing nroduction: Prons 40
Set -up and shooting 18
Script
writing 16
re-writing 12
Analysis 12
Editing 16

ll'otal ll4

COMPARISON AND CONTRAST

The following is a  comparison and contrast of 
the guidelines and rules of thumb using the 
Esperero Canyon Middle School as an ex
ample. Please review videotape for more 
information.

sim ple LINE d raw in g s (blackline prints)
1. The drawings are illegible. Lines do 
not reach the minimum line thickness 
ratio of 1/168.
2. Fonts need to be a minimum of 1/48 
screen ratio.

fu lly  RENDERED d raw in g s (blackline 
prints)

1. Good tonal contrast.
2. Close texture lines in  elevations 
waver.

COLOR d raw in g s (marker and colored 
pencil applied to blackline prints)
1. Text illegible.
2. Good contrast with most drawings
3. Drawings show up quite well on 
videotape.

SCHEMATIC d raw in g s (black marker on 
buff tracing paper with brown butcher paper 
background)

1. Good tonal contrast.
2. Good line thickness.
3. Drawings show up quite well on 
videotape.
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VIDEO SCRIPT FOR;

VIDEO'S PLACE IN 
ARCHITECTURE: 
GUIDELINES AND RULES 
OF THUMB.

WILLIAM R. STEELE

APRIL 29, 1991



FADE IN to credits and titles.
(CREDITS)
(TITLE) Creating Architectural Graphics for 
Video Productions: Graphic Rules of Thumb.

FADE OUT.

FADE IN to Tucson context.

PAN to Architecture Building.

FADE OUT.

FADE IN. Shot in studio. Show models and 
drawings used for design communications.

PAN room with drawings, models... see Bill 
thumbing through drawings with Vince, 
Mark and Frank.

Slow ZOOM to Bill.

VIDEO:

CUT to drawings.

CUT back to BILL.

AUDIO:
Music: Soft instrumental.

(INTRODUCTION)

BILL: Welcome! We are here today in the 
Graduate studio at the University of Arizona 
College of Architecture. The tape that you 
are about to see is created as a supplement 
to the Master's report on, Design Communi
cation: Video's Place in Architecture. Since 
you are watching this tape I will assume that 
you have some interest in using video for 
your office. This tape is designed to give you 
some very limited basic rules of thumb for 
creating proper graphics to be used with the 
video medium. It will show you examples of 
these basic rules by analyzing the Esperero 
Canyon Middle School drawings prepared by 
Graduate students in the Design Communi
cations program. You will see what does and 
does not work on video and why. Solutions 
to the graphic problems will be shown.
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VIDEO:

CUT to "What to Avoid".

CUT to 30X42 drawing.

FADE IN to title: Basic Guidelines. 

FADE OUT.

FADE IN to BILL.

CUT to a simple looking poster.

CUT to simple Esperero drawing.

AUDIO:
(What to Avoid)

BILL: Avoid pure white as the camera has a 
hard time focusing on it. Avoid large areas 
of pure black for the same reason. Especially 
avoid the two together as the camera cannot 
handle the extreme contrast. Red also does 
not work well and should be avoided. Lastly, 
avoid any patterns or lines that are grouped 
close together. These create a moire' pattern 
that can be very disturbing.

(Parameters)

BILL: The drawings that you are about to 
see are based upon an architectural standard 
sheet of 30" X 42". This is in keeping with 
the standards set by the design communica
tions graduate students. The rules of thumb 
will also apply to other standard sheets as 
long as the rules are followed.

Graphics for this medium are different than 
other types of architectural drawing and 
must be prepared in a certain manner. You 
should follow these few simple guidelines so 
that you do not have to duplicate a project 
and waste precious time.

The first guideline is: K eep  it S im p le  
because 1/2" VHS has fewer lines (less defini
tion) then Broadcast Television! The more 
diagrammatic the better. You should try for 
poster quality. Keep the message clear in 
each drawing. Abrupt eye movements will 
detract from the clarity of the message that 
the image is trying to provide and the sim
plicity of the work will also limit the 
movement of the viewer's eye around the 
image.
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CUT to card: "BOLD!"

CUT to card: "3:4 ratio"

CUT to card: "Clarity & Recognition"

CUT to card: "Retain the Viewer's Interest"

CUT to Esperero drawing-colored library int. 
perspective.

CUT to card: "Limitations"

CUT to card showing the communication 
path.

♦CUT back to BILL.

CUT to "Big and Bold" card.
CUT to typography examples.

VIDEO:

The second guideline is: B o l d e r  i s  B e t te r !  
Strive for immediate graphic impact. Be
cause of the screen size, definition and the 
short time span that an image will be on the 
screen video graphics must have clarity and 
recognition.

The third guideline is: R e t a i n  th e  V ie w e r 's  
I n te r e s t .  All drawings should strive to have 
maximum graphic impact or the viewer may 
get confused or worst, bored. This means 
that the image, the typeface, colors, and 
image placement all have to work together.

The fourth guideline is: Know your 
Limitations. Because this is a special tech
nological medium you must know the limita
tions of it. It is also important to understand 
a little bit of basic communication theory 
before starting. It is important to know the 
sequence of communication for video. The 
communicator (architect) must reach the 
receiver (the client) with his content (the 
message/drawings) through the medium (the 
television screen). The design strategy 
becomes very important in designing for 
video. *Remember that your first priority in 
creating graphic images for television 
viewers is to think of them and the messages' 
content first. Ask yourself the 
question,"what is the message that I want 
the viewer to perceive?" This will help you to 
begin designing the layout for the graphics.

The fifth guideline is: K e e p  y o u r  L e t t e r in g  
B i g  a n d  B o ld .  Check your typography for 
clarity and detail. Bold, simple lettering is 
better than thin, script-like lettering. Hand 
lettering is perfectly acceptable as long as it 
follows the same rules.

AUDIO:
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CUT to more text.

CUT to "Avoid Bordered Drawings" card. 

CUT to a bordered drawing.

VIDEO'S Place in Architecture

CUT to "format your Graphics" card. 

CUT to graphic of safe action area. 

CUT to graphic of safe title area. 

CUT to graphic with both images.

CUT to drawing of thirds. 

CUT to BILL.

CUT to 30 x 42."

AUDIO:

The two main reasons for text is to enhance 
the visual information and to make reading 
easier. You are going for readability and 
visual impact. Keeping the text bold and 
simple will help you to accomplish this.

The sixth guideline is: A v o id  B o rd ered  D ra w 
ings. The image that appears through the 
camera lens is slightly different than the 
image that will appear on the monitor 
screen. This will vary from machine to 
machine. It is better to have ample space 
surrounding the graphic image and no bor
ders. Borders almost always appear dis
torted and uneven because of their proximity 
to the extreme edges of the lens.

The seventh guideline is: F orm a t y o u r  
G raphics. There are two critical areas that 
you must be aware of before starting your 
graphics. The first is the safe action area. 
This area is slightly in from the perimeter of 
the viewfinder. It is where the screen begins 
to become clear of distortion. The safe title 
area is a 3:4 aspect ratio safely inside of the 
3:4 safe action area. Anything outside of this 
area may be blurred or not in the picture. 
Leaving blank space around the graphic will 
ensure enough area to shoot a clear picture.

Another basic guideline is: The R u le  o f  
T h ird s  for composition. It is similar to 
composing a shot with a 35mm camera. 
Imagine that your viewfinder is divided into 
thirds both horizontally and vertically. 
Balancing and framing your shots within 
these nine squares will help you to focus on 
your point of interest.
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CUT to "Test Results for Four Basic Rules of 
Thumb".

VIDEO:

CUT to 30 x 42 with aspect ratio.

CUT to graphic of line thickness ratios. 
CUT to second graphic.

CUT to contrast strips.

CUT to b&w.

CUT to 7 contrasts.

CUT to 10 contrasts.
I

(Four Basic Graphic Rules of Thumb Test 
Results)
The objectives of the four graphic tests were 
to understand the guidelines and find some 
basic graphic minimums that could be 
applied to traditional presentation drawings 
to make them applicable for the video 
medium. These tests were completed using 
standard 30" x 42" drawings. Choosing 30" X 
42" drawing paper allows us to be close to 
the standard 3:4 aspect screen ratio.

(LINE THICKNESS RATIO)
Rule one is: M ake B o ld  lin es. You can see 
that lines are illegible from a triple 0 
rapidiograph up to a 1/4" line in width. The 
1/4" line would be the minimum line thick
ness to use at this distance. Using our 
screen ratio 1/4" = 1/168 screen ratio.

Rule two is: Use on ly  S even  Tones. Because 
the camera lens is not as sensitive as the 
human eye there is a limited range of 
contrasts that it can detect. Full contrast 
(Black and White) is generally avoided . 
because of the distortion that occurs in the 
form of a waviness between the two. For 
architectural purposes testing was completed 
using blackline print paper.

Initial testing of 10 tones from white to black 
showed that some tones blended together on 
videotape. 7 possible tones ranging from a 
light gray (1) to black were left after 
eliminating imperceptable tones. The 
Panasonic camera was not sensitive enough 
to detect a broader range in gradation.
When creating architectural drawings this 
1:7 ratio should be kept in mind.

VIDEO'S Place in Architecture

AUDIO:
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VIDEO:

CUT to "typography" title. 

CUT to type example.

CUT to "info" title.

CUT to site map.

CUT to map w/thirds.

CUT to a four square example.

CUT to location map.
CUT to site plan.

AUDIO:

(TYPOGRAPHY)

Rule three is: M ake Text B ig  a n d  B o ld . As a 
rule of thumb the smallest size to use is a 
1:40 screen ratio . Using a Macintosh SE 
point size system the 1:40 ratio equals a 72- 
point font on a 30" x 42" standard sheet.
This font size measures 3/4" on the 30" X 42" 
sheet. For slightly better clarity an 80-point 
font (1:37) might be used. At this range 
smaller font sizes are illegible.

(INFORMATION BITS PER SCREEN 
RATIO)

Rule four is: F ill the Screen . Here is the site . 
location map and the site map both on one 
sheet. This might be ok for a traditional 
presentation but does not work for video. If 
we apply the rule of thirds we see that the 
drawing is composed of nine squares (each 
square has 140 square inches). As a rule of 
thumb it is suggested that a graphic image 
should take up no less than 4.0 squares. For 
best results an image should consume the 
entire screen (9 squares) depending on level 
of detail. As an example the Location map 
consumes 9/10 of one square and the site 
plan takes up 3.3 squares. Combined that 
equals 4.3 squares. It is almost enough 
mathematically, but if you look at the 
graphic images you will see that there is too 
much detail for the images to be legible.
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ZOOM IN on location map.

;

! ZOOM IN.

| '

i CUT to title.
! '

CUT to BILL.

CUT to lib/admin plan.
CUT to persp.

CUT to lib/admin plan.

CUT to revised drawing.

CUT to all drawings as you explain them.

VIDEO:

If we fill the entire screen with the location 
map we begin to see the detail more clearly. 
If we take this image and zoom in on one of 
its squares we will then be able to legibly see 
all of the detail and text.

(COMPARISON & CONTRAST)

The following is the analysis results of 
subjecting the Esperero Canyon Middle 
School project to the before mentioned 
guidelines and rules of thumb. The enlarged 
Library/Administration floor plan and the 
main entry perspective will be used as 
examples for this section.

The first drawings completed for this project 
were simple LINE drawings. As we view the 
enlarged floor plan and perspective we see 
that they do not show up very well. On the 
Library/Admin, plan the line widths are less 
than the minimum 1/168 ratio. The font 
sizes are... The Main Entry perspective does 
not show up well because of its ratio per 
screen size. To fix the Library/Admin plan 
the line thickness ratio is increased to the 
minimum of 1/168. The room names are 
increased in point size to a 1/48 ratio... The 
Main Entry perspective is first increased to 
fill up over 4/9 of the screen....

rendered: Compare and Contrast. Explain 
each. .

color: ditto.

schematic: ditto.

VIDEO'S Place m Architecture

AUDIO:
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VIDEO: AUDIO:

FADE IN to BILL. Summary:
Remember to keep everything Big and Bold 
and Keep it Simple and you shouldn't have 
any problem creating your own architectural

FADE OUT. graphics for videotape. Thank you!

FADE IN TO CREDITS. SFX: MUSIC.

FADE OUT.
This segment is meant to explore new ideas 
for video in communications. I hope you find

FADE IN to BILL. 
FADE OUT.

it helpful. It contains an examples of what 
can be done with video tape in architecture. 
This is an experimental tape for a supple
ment to a request for proposal for Architec

FADE IN to first segment. tural 1, a local Tucson firm. It is done in 
collaboration with one of the Professors at

FADE OUT. the University, Carl Raid.

FADE IN to videotape segment. 
FAE OUT. SFX: MUSIC.

FADE IN TO CREDITS' 
FADE OUT.
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v n . NOTES
1 McCormick, E v id e n c e ,  Third Edition, p. 675. Also see, F i s h e r  v . 
S t a t e ,  7 ArkApp. 1,643 S.W.2d 571 (Ark. Ct. App., 1982).

2 The Panasonic AG-170 C a m c o r d e r  O w n e r 's  M a n u a l .

3 Wiegand, P r o fe s s io n a l  V id e o  P r o d u c t io n ,  p. 65.

AI b i d .  p. 47.

6 I b id .  p .45.

9 I b id .  p .45.

7 Paraphrased from discussions with Professor Carl Raid, Univ. 
of Arizona.

11 I b id .

9 Blank, P r o fe s s io n a l  V id e o  G r a p h ic  D e s ig n ,  p.7.

10 This section was developed from notes taken in  Architecture 
596a, Architectural Communications, by Professor Carl Raid, 
Spring 1990.

11 Jerome Coopersmith, P r o fe s s io n a l  W r i t e r 's  T e le p la y  ! S c r e e n 
p l a y  F o r m a t ,  (New York: W riter’s Guild of America, East, 1983).

12 Weigand, P r o fe s s io n a l  V id e o  P r o d u c t io n ,  p. 64.

13 Blank, P r o fe s s io n a l  V id e o  G r a p h ic  D e s ig n  , p. 25. 

u I b id .  p. 27.

ls I b id .  p. 51.

16I b id .  p .  5 8 .

17 This section was prepared through discussions with Professor 
Carl Raid.
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