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PREFACE

Several years ago it became apparent that two technological in-
novations would soon radically alter the planning, programing ,design
and construction of University facilities. The computerization of
information flows was already creating huge data banks which become
increasingly invalid over time unless continuously and rigorously
evaluated. And the impending industrialization of the construction
industry would require the development of "performance" criteria
w1t2 which users of facilities could express their environmental
needs.

Since the University already had a rich variety of facilities
from which to gather experiential data, the central issue became the
question of appropriaté methodologies for the evaluation of existing
environnents to develop expressions linking people to their environ-
mental needs. It soon became apparent that the method used to gather
this kind of field data would also be our theory of the linkages.
This necessitated the development of a complete theoretical framework
for the studies, wh1ch are presented here so that others might avoid
some of the agonies we've experienced, and perhaps build on our ex-
periences.

Three persons were instrumental in keeping the studies on course.
Peter Manning, at that time Director of the Pilkington Research Unit
at Liverpool University, served as a consultant for the first two
years, and insisted all the while that the results of building evalua=-
tions must be useful to both the occupants and to architécts and en-
gineers. Robert Sommers, Chaivman of the Psychology Department at
the Davis Campus of the University of California, reviewed the studies
at several points, and his comments were both helpful and inspitra-
tional. Morton Gassman, Assistant Vice Chancellor of the State
Un1vers1ty of New York, who.posed the initial question, and under
whose aegis the stud1es were made, continued throughout the period to
pose meaningful questions and to insist on the use of concrete terms
to explain abstract concepts.
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SUMMARY

"Environmental Measures” in the forms of probability inductions are
conceptualized to express the relationship between environmental con-
ditions (temperature, illumination, etc.) and human satisfaction le-
vels for comfort and utility. An "evaluation” method is hypothesized
as a way to gather the data needed to make environmental measure pro-
bability inductions. Evaluations gathér counts and measures of ob-
jects and environments neéded for human activities. Human satisfac-
tion levels are then defined through questionnaires and in-depth probes
of cultural meanings, and corrélated to the counts and measures.
Environmental measure probability inductions are made from these cor-
relations. Preliminary to making evaluation field studies; assumptions
are made about environmental parameters, quantifying user activities,
the validity of usér opinions, the dimensions .of cultural meanings, and
the manipulation of data. Five "realities” are isolated for evaluation
comparisons: cbjects, environments, standards, racords and opiniéons.
Arguments are structured for fifteen comparisons showing the kinds of
claims which can be made, how they can be used, and the warrants for
making them. Two field tests are discussed which tend to support

the Hypothesis.
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1.0 INTRODUCTION

This

monograph

concepiualizes
“environmental measures”
as

links

between

humans and environments,
and’

hypothesizes

an

“evaluation"” method

to

develop them.

The development of computer technology
has unleashed powerful new capabilities
to process and analyze huge masses of
data quickly and economically. Among
these capabilities are architectural ac-
tivities such as computer aided pianning
and design; and simulation modeling of
human-environmental situations. However,
there is a "missing link" at the inter-
face between humans and their environ-
ments. A way to express this link is
conceptualized as "environmental measure”
probability inductions. Then an "evalua-
tion” method is hypothesized as one way
to develop the necessary data with which
to begin formulating a body of theory
about these measures. '

We develop our argument following the
pattern of thinking or induiry of empiri-
cal proof that Déwey cannonized in How
We Think as "...five logical distinct
steps: 1) a felt difficulty; ii) its lo-
cation and definition; iii) suggestions
of possible solution (i.e., hypothesis);
iv) developinent by reasoning of the bear-
ings on the suggestion; and v) further
observation and experiment leading to its
acceptance or réjection.” We follow this

outline because our method for studying

“environmental measures” also becomes our
theory of them. In other words, the
"evaluation” method which weé hypothesize
also becomés our theory of "environméntal
measures”.
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2.0 ENVIRONMENTAL MEASURES

2.1 Design Fit

A when a building "fits" a person, it
"design fit" effectively and attractively sheélters, warms,
matches cools, etc., his body in a manner that is
constructional measures efficient in terms of cost to build, operate
to and maintain. One way of operationally hy-
environmental measures. pothesizing the chain of events leading to

the design of buildings is as follows:

~ PEOPLE express their physical needs
in terms of their activities as in-
dividuals and groups, plus

- ENVIRONMENTAL MEASURES which describe
the environment that occupants per-
ceive: how much space an individual
needs, how warm it should be, the
light he needs, etc., for his activi-
ties; plus how many of what kinds of
spaces an organization needs, their
arrangement, convertibility, flexibi-
lity, etc., for organizational acti-
vities. ‘

- The architect DESIGNS & FIT, using:

~ CONSTRUCTIONAL MEASURES which des-
cribe various structural and materials
possibilities in terms of strengths,
hardness, insulation values, etc.,
that will provide the owner with a

- BUILDING that can be efficiently built,
maintained and operated; and (hopefully)
effectively used.

2.11
The designed linkages can be diagrammed as in
Figure 1:
HUMANS
(Perceptions
& Satisfac-
tions)

B

TONSTRUC-
TIONAL

ENVIRONMENTAL
i-EEASUREs

{MEASURES [Ty
| | BUILDIiGS
Figure 1 Design Linkages (Structures

| & Materials)

e o P




The ,

link between
building materials
and

constructional! measures

s
explicit.

The
link between

constructiona measures.

and

environmental measures
is also

explicit.

The

link between

huiian perceptions

and

environmental measures
needs

developing.

2.2 The Symbolizing Problem

We can analyze tne difficulties the
designer faces in this model by looking
gt the linkages we have labled A, B and

2.21
There are few problers at solid linkage
"C" between building ~aterials and the
constructional ieasurss, because an ex-
plicit set of categoricals have been. de-
veloped for concepts such as lengths,
weights, and volumés. In addition, ob-
ject-referents and physical laws have
been developed and ars maiatained to
warrant (see Secticn 4.3) the continu-
ous accuracy of the cztegoricals. The
designer can use the categor1cals and
warrants with confidsnce in their contin-
uing applicability.

2.22

The solid linkage at™ “B" is the "design
fit" between constructional measures and
environmental measures. Again, there are
few problems at this linkage because the
environmental referent of environmental
measures have had catzsgoricals -and war-~
rants developed for them using physical
terms that are consistant with construc-
tional measuP® ‘terms. The designer, for
example, can with contidence logically
entail, from the need to maintain a room
temperature of approximately 72° in a con-
crete and steel structure, the amount of
heat that must be provided to the room.

2.23
The dotted tinkage at "A" is between the
environmental referent and the human satis-
faction referent, and it is here that major
problems exist. No séts of categoricals
and warrants have besn developbed with

which to represent ssduring
human satisfaction nszds tor comfort and

ut111ty Thus, the rﬂrst step in evaluat-

ing built environments is the develooment
of the human sat1szaci1on referent for

environmental measures.
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i Seven
kinds of links
between
- human perceptions
and
environmental measures
could
be used:

experimental evidence;

1_ "Wine-tasters;"
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2.3 Seven Kinds of Environmental Measures
In the absence of categaricals and
warrants as links between environmental re-
ferents and human satisfaction referents,
researchers have used words. verbal state-
ments, graphics, and models as Vinks. We
will briefly discuss some of these approa-
ches as background to the approach we call

the evaluation.

2.31
The traditional approach (for the past
three centuries) has been to develop quan-
titative links in "scientific" laboratory
experiments over time. Two examples of
environmental measures developed through
this approach and still in use are as fol-
Tows:
- Air temperature ranges were es-

tablished in 1923 in a labora-

tory correlation the respenses

of 130 "average" people to en-

vironmental measures which sa-

tisfied just under one-half of

them. (13

- Fresh air needs were determined

in 1936 in a laboratory correla-

ting the responses of "average“

people to environmental measures

in rooms for 3, 5, 15, and 47

occupants. (2)

2.32

A second approach to the development of
quantitative links is through the use of
valuing techniques with groups of qualita-
tive experts such as "wine-tasters". Us-
ing the development of the Glare Index to
show the approach, subjective comfort cri-
teria were stated in descriptive terms
wherein one unit on the scale constituted
a difference that was just noticeable to
the “experts®. Under experimental condi-
tions which included multiple sources, gen-
eral Tighting, and positional changes, the

physical factors which cause glare, (such
as brightness and size of the glaring
source), were adjusted to accord with the
stated cr1ter1a. Photometric and geome-
tric factors were recorded, and the whole
mass of data fed into a computer for cor-
relation to the “expert's® judgments.
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graphics;

physical models;

physiological measures;

Index Values were then computed that could
be measured with standard equipment. The
final step was to make field studies of
various types of interior rooms, noting
the Glare Index from the table, with the
"experts® judging whether the lighting did
or didn't result in acceptable glare, all
other factors considered. This resulted
in standards of Glare Index for each Kind
of room examined, which architects can use
in the design process without the necessary
invoivement of their subjectivity in the
procedure. (3)

2.33
A third approach has been to develop gra-
phic Tinks. Ramsey and Sleeper's Architec-
tural Graphics Standards (4) is an example

of this approach for "floor area” enviren-
mental measures. A recent attempt by Bed-
nar (5) to use graphic representations as a
link between floor area and user satisfac-
tions for research laboratories resulted in
his conclusion that, if graphics were used,
perhaps "the basic premise that users can
evaluate is fallacious".

2.34
A fourth approach is the use of physical
models as links. A full-scale manipulable
mode1 was used by Gassman and Green (6) to
experiment with and develop. both environ-
mental and constructional measures for lec~
ture halls. And scaled-down models of de-
signs for new construction are often used
to obtain the owners advance approval on
environmental measures such as scale, form
and arrangements.

2.35
A fifth, and more direct way that an indi-
vidual's satisfactions may he quantified in
the future is through the measure of con-
commitant physiological changes as a person
is exposed to valued objects or statements .
about values. Two examples will suffice to
show the approach:

e —— R e T A
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word symbols;

and
probability inductions
(the Tink we suggest).

- The opening of the pupils of
the eye have been found ex-
perimentally to vary uncon-
trollably as an indication of
whether the observer finds an
object interesting or not.

- Muscular tension has been
found experimentally to vary
uncontrollably as an indica-
tion of whether a person feels
he has enough light or net.

It remains to measure in each case what the
physiological gaussain curve is as a func-
tion of people's feelings. Using the curve
as referent, it should be possible to exa-
mine an individual'’s placement on it by
scaling his physiological state at the mo-
ment. It would then be possible to state
specific human values in numerical terms
relating to pupil diameter, muscular ten-
sion, etc.

2.36
A sixth approach is the development of word
symbols as links. Cantor (7) has proposed
a theoretical model for development of en-
vironnental measures which he calls "phy-
chological appraisal tools”. He adopts
Osgood‘s semantic differential to develop
curves expressing the relationship between
"physical correlates" and "psychological
appraisals”" of them. He recommends the
same kind of approach used in the develop-
ment of I.Q. tests. He would thus develop
a standardized test for each human activi-
ty which would show environmental measure
satisfaction ranges for a given percentage
of people at a given activity. Barowsky (8)
uses intensive group problem-solving tech~
niques to develop what he calls “environmen-
tal characteristiés", which are then ranked
according to their importance to people for
whom a new facility.is to be designed. He
is thus attempting to develop new subjective
referents to which he can later assign objec-
tive referents.

2.37
The seventh approach 1s to develop verbal
statements linking the environmental referent
to the human satisfaction refereént in the
form of probability inductions. It is the
approach for which the balance of this dis-
cussion sets forth a theoretical structure.

9

st s ot 8 e e




3.0 THE EVALUATION APPROACH

3.1 Evaluations in the Natural Sciences

SR - A AL g T A = - e bk A s

The evaluation One approach to developing probability

is inductions as 1inks between environments and

a the people who use them is the evaluation.

traditional It is the only investigation procedure that

field was known until about three centuries ago,

procedure and is the basic laboratory method of the |
in the . applied sciences. The engineer often con- i
natural sciences, ducts extensive trial-and-error experiments |

to search for the best combination among a
set of parameters. In so doing, he gathers
data for comparison, and tests and re-tests
his findings to be sure this solution will
be efficient and effective. This feedback
kind of data-collection-via-testing process
we are calling an evaluative procedure when
human values are included as data.

3.2 Evaluations ih the Social Sciences

and The most informal and widely-used eval-
in the uation is the survey and synthesis approach
social sciences. by which, for éxample, building design and

use criteria have been developed. Criteria
such as square feet allowances per occupant,
utilization goals for classrooms and labora-
tories, and acceptable reverberation times
within rooms, have been developed by observ-
ing, counting and measuring actual situations.
As an end result of a survey such as this, a
synthesis is induced, and a criterion is sta-
i ted that is used predictively to guide the use
of existing buildings and to plan and design
3 future buildings.

[ 3.3 Using Evaluations to Develop Probability
Inductions - \
We propose in Section 3.4 a formal eval-
9 uation methodology to develop environmental

measures in the form of probability inductions.
It starts with the standards now being used,

' and compares appropriate measures and counts

of built environments to them for congruence. In
addition, the occupants' activities ar2 observed
and reported, and in questionnaires and inter-

» views the occupants are asked if, in their
opinion, the built environments which the mea-
sures described are dood, adequate, poor, etc.

. Measures and counts, and user's opinions are
then correlated, and further interviews held

to find out exactly what the users were refer-

10




We hypothesizé that
appropriate data

can be developed
through

evaluations

to express
human-activity
satisfaction

(comfort and utility)
needs

in the form of
environmental measures,

where "evaluations" means
studying buildings as hypotheses,
by gathering data in the field,

10.

ring to in responding to questionnaires.
The results of such investigations, ga-
thered over time, season, geographic areas,
room orientations; generic groups of peo-
ple, kinds of construction, user activi-
ties, etc., and in para]]el with all other
known contributing factors, would yield a
data bank of information from which pro-
bability patterns of successful ranges
might be induced for all combinations of
specific conditions.

3.4 The "Evaluating for Environmental
Measures” Hypothesis
It is hypothesized that appropriate
data can be developed through evaluations
to express human-activity satisfaction

(comfort, and utility) rieeds in the form

of environmental measures where:

"Appropriate Data" includes phy-

sical measures and counts of en-

vironments, activities of the
people using them, and their
opinions about the enV1r0nments,

"Humans" includes people as in-

dividuals, and as groups or or-

ganizations;

"Activities" includes physical

behavior, plus mental activity

when appropriate;

"Satisfaction needs" means to de-

velop, for each kind of activity,

relationships showing ranges of
measures for each environmental
measure as a function of the“per-
centage of people who will be sa-
tisfied.

"Environmental measures" are state-

ments in the form of probability

inductions which express probable
human satisfaction needs in the
built énvironments, in physical
measure terms consistent with con-
structional measures; and

"Evaluations" as a research ap-

proach includes:

- accepting social realities as a
condition, and studying objec-
tive realities as design hypo-
theses;

- gathering object and environment
data through field observation
and measures, interviews and
questionnaires;

11




for each human activity,

searching for cultural
meanings, and

]
stating probability
induction links
between
humans
and :
environments.

Four

conditions

must be met:

identifying fits and misfits;
establishing ranges of
comfort;

showing how environmental
measures interact;

and |
development of new
environmental measures.

In evaluations,

the method
determines the data;
therefore the
method

is also the

Theory

11.

- gathering human activity and
satisfaction data through
field observations and mea-
sures, interviews and ques-
tionnaires;

- searching for cultural mean-
ings through user interviews
and reporting the data from
the user's point of view;

- stating environmental mea-
sures as probability induc-
tions of human-activity sa-
tisfaction ranges, and the
probable percentage of peo-
ple who will be satisfied.

3.41
A minimum of four conditions must be met
in order to accept the hypothesis:

1. Identification of “"fits"
and "misfits" between hu-
man activity satisfaction
needs {as individuals and
as organizations) and built
environments, which can be
expressed as environmental
measures;

2. Establishment of ranges of
satisfaction and probable
percentages of people sa=-
tisfied for specific envi-
ronments and for specific
kinds of human activities;

3. Showing in what ways envi-
ronmental measures interact
with each other, and their
combined affects on humans;

4. Development of new énviron-
mental measures.

3.5 Method as Theory

One condition to be kept in mind in
using the evaluation approach to develop
anything is that the method itself actu-
ally becomes indistinguishable from the
theory. This is in contrast to the
"scientific" laboratory experiment over
time, where a formal structure with rigid
conditions must be followed in order to

12
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of

environmental measures.

A

composite theory
of

environmental measures
must

include humans

as individuals
and

as groups,

and

show how the
measures for each
interact.

P

12.

give credence to the findings. The struc-
ture guarantees replicability of the ex-
periment, to prove the validity of the
findings. But it is entirély separate
from the theory being tested or the find-
ings which result. The method provides
the structure of all such experiments, and
the theory being tested provides the con~
tent.

In using the evaluation approach, how-
ever, the method which is used actually
determines what data will be collected.
Thus, the method is also the theory being :
tested, and any change in method is a |
change in the theory. This means that in
using the evaluation approach, both the
theory of environmental measures and the
method to develop them must be developed
together. And this also means that a com-
plete set of assumptions must be made ex~
plicit about both the methods used, and
the things observed and measured. Some
of these assumptions are set forth in Sec-
tion 5.

3.6 Statind a Composite Theory
A composite theory of environmental
measures must show in what ways the mea-
sures act and interact, for individuals and
for organizations, for all kinds of activi-
ties, and under the influence of all kinds
of natural environmental conditions. To
cite two obvious examples, the climatic en-
vironmental measure could show in what ways
the individuai's needs for comfort and uti-
lity may change as he moves between polar
positions such as, for example:
- hot, dry vs. cold, wet conditions.
- south (sun) orientation vs. a
north orientation.
- large vs. small spaces.
- location next to wall vs. in cen-
ter of space.
- physically active vs. sedentary
activities, etc.
And space-time environmental measures for a
college would show in what ways their needs
change as they move betweéen polar positions
such as:

13
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Evaluations

are useful:

to develop environmental
measures (our hypothesis);
to evaluate existing
buildings; _

to validate simulation

models;

to validate
programing and
design processes;
and

to define what

is "good" about
environments.

- rural-residential vs. urban-com-
muter conditions.

- two-year college vs. the "multi-
versity".

- academic vs. professional orien-
tations.

- large groups vs. individualized
instryuction. _

- personal vs. automated instruc-
tion, etc.

Finally, to complete our two examples, a com-
posite theory of environmental measures would
also have to show when, and in what ways cli-
matic measures for 1nd1V1duals interact with

"space-~-time measures for organizations.

3.7 Other Uses of the Evaluation Method

We have hypothesized the use of the eval-

uation method to develop new environmental
measures. There are other potential uses for
this method, including:

- improving planning, by evaluating
existing planning enviromental
measures and/or procedures.

- improving programming by evalua-
ting existing programing environ-
méntal measures and/or procedures.

- selecting appropriate planiing and
programing envivonmental measures
for new user activities.

- evaluating existing facilities to
locate problems that need correct-
ing.

- comparing the success of two or
more rooms (buildings, etc.) for
the same activity.

- evaluating the importance of each
physical aspect of an environment
to the activity taking place in it.

- collecting data to improve the lo-
gic of the design process.

- defining what is "good" ahout en-
vironments for human occupancy.

- providing validity for computer-
ized information systems and simu-
lation models.

14
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4.0 EVALUATION STATEMENTS

!

Environmental measure
inductions

may
show probable causality,

or
ranges of satisfactions.

We have shown the need to develop the
"human satisfaction” compornant of en-
vironmental measures, and described
seven kinds of links which have been
used. We have hypothesized an evalu-
ation approach to developing probabi-
lity inductions as environmental mea-
sures, and in this section will show
what the inductions are, and what
kinds of data are needed to make them.

4.1 Environmental Measure Inductions

From observations, measures and

user opinion data, second-level gener-
alizations in the form of probability
inductions can be stated. At least
two kinds of inductions are useful:

1. Inferences of descriptive
probable causality between-
humans (as individuals and
in organizations) and
their environments; (e.g.,
the fact that there are
several independent evi-
dences, each of which
makes it probable that an
air temperature below 68°F
is uncomfortable for stu-
dents seated in a lecture
hall, makes it probable
that the lower tefiperature
is responsible for the
discomfort {9).

2. Inferences of environmen-
tal measures ranges of sa-
tisfaction {comfort and
utility) for individuals
and organizations (e.g.,
the fact that 75% of the
observed students seated
in a lecture hall are un-
comfortable when the tem-
perature is below 68°F -
makes it probable that 75%
of all students would be
uncomfortable. (10) This
induction relates three
things: a percentage of
users; a level of their
comfort; and a measure of
an environment.

15
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They can be

generalized:

for an environment,

for groups of people,

for constructional measures,
or

for an activity.

Environmental measures
are \
induced from:

cause-effect
statements,

15.

4.1
One way to show this diagramatically is in
Figure 2.

— “Comfort Range"

L
]
. e
Nimber t“ t _ People
of | ' Satisfied
People '
' %
t L

Environmental teasure
Figure 2 Environmental Measures

4.12
Within any culture, these inductions may
be generalized: 1. 2s the commonly re-
occuring patterns of a minor input to a
total situation {2.g., the built environ-
ment input to a sitting-observing situa- -
tion); 2. on the basis of specific {(age,
etc.) groups of people performing generic
classes of human activities (e.g., sitting-
obseriying); 3. on the basis of construc-
ticnal measures (e.g., a given insulation
value for an exterior wall can be provided

. by many different materials or combinations

‘thereof); and 4. on the basis of organiza-
tional activities; methods, etc.

4.2 First-Level Statements
These probability inductions are se-
cond-level statements which combine or ag-
gregate first-level data. First level data
are reports of opinions, or observations of
measures or counts. They can take one of
three (11) forms depending on the degree to
which the environment is contributant to
user activities:
1. Cause-~effect: This means that
the environment is necessary
and sufficient for the affect
to be produced. Only observa-
tions can be reported in this
form:




l - The environment, or a
characteristic of it
was demonstrated by
the (user or observer)
to be necessary and
sufficient for the
( user's satisfaction
(comfort or utility):
a) for a user's acti-
vity; b) for the
achievement of plan-
ning goals; or c) to
result in changes con-
ditions after its use.
producer-product 2. Producer-product: This means
statements, that the environment is ne-
cessary but not sufficient
for the affect to be produc-
ed. Both observations and
opinions can be reported in
[ this forni:
- The environment, or a
: characteristic of it
[ was demonsirated by an
obsérvér or reported
in the user's opinion
to be necessary (but
not sufficient) for
user satisfaction (com-
fort or utility): a)
for a user activity; b)
for the achievement of
planning goals, or; c)
to result in changed
conditions after its
use.
Note that although opinions
can be structured in this
form, the content of the
opinions refers only to the
specific case reported, not 2
an invariant empirical reali-
g_ ty, and has no validity per se
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correlation statements 3. Correlation: No causality can
(begqign enV1gonment ge shown in this k;nd of rela-
- conditions and user ionship. It simply means
3_ satisfactions), that a concommitant variation
has been observed. Both ob-
| > servations and opinions can be
%_ reported in this form:

17




p—— e,

R

T

:—-C

HO

———g—r
apmafi

and
preferred-value
statements.

Data on

human satisfactions,
‘opinions, attitudes,
or

beliefs

must be warranted.

- The environment, or a
characteristic of it
was demonstrated by an
observer, or reported
by a user to correlate
with user satisfactions
(comfort or utility):

a) for usei activity;

b) for the achievement
or planning goals; or
¢) to result in changed
conditions after its
use.

4. Preferred Value Statements:
This is a composite of the
user's opinions, attitudes,
and beliefs (again, not an
invariant empirical reality),
representing his preferences
for each characteristic of
the environment for his acti-
vities:

- A characteristic of the
environment is ranked
by the user to be of
more value than some
and of l1ess value than
others for his activi-
ties:

4.3 Harranting the Data

Data on observations, or measures or
counts of objects and environments, are
gathered according to the rules of the na-
tural sciences. Thu$, both categoricals
(objective referents) and warrants (stan-
dards of léngths, volumes, weights, etc.)
are supported by logic or evidence which
guarantees predictability. However, data
which reports on user satisfactions, op-
inions, attitudes or beliefs, have as
yet no universal categoricals, or war-
rants for their use. Al1l each finding
normally has to support it is the method
of collection used: the rules of the
controlled experiment over time; or
the rules of data analysis and statical
manipulation. In using the evaluaticn
approach, probability inductions will
be developed which can be used as “physical
law probability" referents. Thus, there
is need to warrant any of the four kinds
of statements set forth in 4.2 above.

18




5.0 RESEARCH ASSUMPTIONS

In order to
evaluate

for

environmental meastres.,
we assume

that

the environment
is a

minor input

if

successful
{comfortable

and utilitarian)
for

human activities.

18.

The warrant represents the authority for
the statement, and must be either the lo-
gic with which it entails from our assump-
tions, or a mass of axperimental evidence.
For example, oné of the warrants we use

in Section 6.2 is that "the user knows
best". When inductions are based on a
warrant such as this, the reporter must

be prepared to also substantiate the logic
or the evidence of the warant.

In Section 3.4, we showed that the evalu-
ation method that is used actually becomes
the theory of environmental measures, and
that therefore, a complete set of assump-
tions must be made explicit before begin-
ning any research. This section outlines
some preliminary assumptions for this pur-
pose, about the environment, user activi-
ties, user opinions, user attitudes and be-
liefs, and data manipulations.

5.1 Environméental Assumptions

The foilowing énvironmental assump-
tions are patterned after Klapper's (12)
"emerging generalizations"” about mass com-
munications, and provide a Structure for
the milieu "out there":

1. The effectiveness of a built
environment can be stated in
physical measures that can be
correlated to human perceptions
of satisfaction (comfort and
utility).

The second assumption states that there are
maximums and minimums for each environmen-
tal measure above and below which the en-
vironment will be perceived as unsatisfac-
tory for human use:

2. There are extreme conditions
(too much or too little) in
which the buiit environment
can be a direct cause for
fwman discomfort or disfunc-
tion.

The next two assumptions state that the
built environment is only one of many fac-
tors which make up a total environment,
and that it interacts with the others to-
ward a steady (predictable) state:

19
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Thus, it

acts as a
necessary

but not sufficient
condition.

3.

The built environment does
not ordinarily serve as a
necessary and sufficient
cause for human comfort and
utility, but instead, acts
among and through a complex
of mediating factors (in-
fluences) that make up the
total environment.

These mediating factors are
such that they typically
render the built environ-
ment a contributory agent,
but not the solé cause, in
a process of reinforcing
existing conditions (rather
than changing them).

The next assumption states that when the
built environment does contribute to

change,

either the other factors won't

be acting, or there will be a "snowbal-
ling” effect:

5.

When the built environment
does function as an agent
of perceived change, one of
two conditions (is likely
to) obtain. Either: a) the
mediating factors to that
perception will have been
rendered inoperative by the
agent of change; or b) the
mediating factors will also
be impeliing toward change.

The last assumption states that the parts

of the built environment are independent

variables which interact with each other:
6. The role of the built envi-

<0

ronment (either as a contri-
butory agent or direct af-
fect on human comfort and
utility) is influenced by
the interaction between its
independent environments
(sonic, luminous, climatal,
spatial, stability, time

and esthetic environments).

19.




We also

assume that
existing

number notations
and

algebraic relations
may not

fit

social reality.

20.

Each independent environment of the total
environment is thus described as working
independently among several other inde-
pendent variables acting on an individual
at any one time: it may be a cause for un-
satisfactory affects in extreme situations,
but it normally acts only as a necessary
but not sufficient contributant to human
satisfactions,

It must be noted that we are not concerned
in these assumptions with how the built
environment may motivate a person, except
to modify it tc his needs. In other words,
we are interested only in how it performs
passively for his comfort and utility.
There is a school of thought which empha-
sizes environmental factors as basic moti-
vation forces. Wheeler (13) concluded that
“A building must be seen as a primary
shaper and conditioner of our behavior”.
This is an interesting idea, but it is a
step beyond our present concern with envi-
ronmental measures for human comfort and
utility.

5.2 User Activity Assumptions.

Environmental measures are to be de-
veloped for different kinds or levels of
human activities, so assumptions must be
made about grouping them. Scientists and
engineers in the natural sciences have been
able to partition "objective" reality into
equivalént sets (groups, categories, etc.)
and to develop number notations and algebra-
ic relations that can be considered 1iteral
translations of the groupings they repre-
sent. Floor area in a building, for example,
can be partitioned into "square feet", and
based on the criteria that they are contained
"in the same building", assigned equivalence
notations. To be equivalent means that each
square foot in the building is related to
(e.g., is notyunequal to) itself by defini-
tion (the refexive property), that each
square foot has the same relation to each of
the other square feet in the building that
they have to it (the symmetric property), and
that any square foot has the same relation-
ship to a second that the second has to a
third and that therefore the first and third
have the same relationship (the transitive

3.




We

3 may need to
: induce

: new rules
to quantify

social situations.

property). Based on these equivalencies,
the numbers assigned to the square feet
of reality can be said to be a literal
representation of the reality, because
the r2ality is partitioned in such a way
that the relationships between the par-
titions conform to the same rules as the
numbering system.

5.21
However, when the same approach is used
to partition and number an individual's
activities (sitting, walking, etc.) or
events (birthdays, etc.) or the activi-
ties and events of groups or organiza-
tions, the equivalency rules may not
hold. For example, three equivalency
problems that must be considered in par-
titioning social reality {both events
and activities) are: social reality is
compound in the sense that it does not
contain identical elements (people); it
is temporal in th2 sense that it changes
(people learn) over time; and it has
both an observable external behavior -and
a private méaning internal to each person
involved (14). Euclidean and Boolean
algebra, for example, can't easily accom-
modate all of these eguivalency-conditions,
and unless they are dealt with explicite-
1y, and the researcher’s assumptions sta-
ted to include them, the partitioning of
social reality to conform to the rules of
inert objects will distort social reality
in ways which result in the reporting of
invalid data. Thus, the only assumption
we can make prior to gathering data is that
the validity of social measurement data may
be increased by inducing the rules of our
algebraic and numbering systems from the
social evaluation data that we collect. We
shouldn't be surprised if this results in
new symbols, because, to put it another
way, it assumes that the properties of mea-
surement systems must be developed from
rather than imposed upon the structure of
the realities to be quantified.

5.3 User Opinion Assumptions

The measuring of human values (expres-
sed verhally as opinions) are different from
those of measuring and counting objects or
environments:
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We assume - There is no ratio scalel, as
that the object being valued is
user opinions compared with another object
only or with verbal descriptive
tell us . statements.

how well the architect - The object may be universal-
anticipated ly the same, but it may also
today's be another infinitely varia-
users’ opinions. b]e human be'ing_

- The environment includes hu-
man valuers and thus cannot
be held constant or varied
at will. ‘

Therefore, instead of the subject being
directly estimated, the process is one
of intellectualizing a degree of satis-
faction, interest, desire or aversion,
or some other mental aspect of human .
mentality {15). In other words, a men-
tal dimension of the valuer is
being estimated, as it views and in-
terprets reality in the context of its
experience and ideals. Furthermore,
= since a) each valuer has unique capabi-
lities and aggregate experiences, and
b) the mental dimension can include ra-
I tional and emotional aspects in various
combinations, and c) the very act of
valuing has the potential of changing
the valuer's value structure, it is con-
cluded that:

- The valuing act can never be
exactly replicated; in other
words, cause and effect re-
latioviships cannot be gener-
alized and used to make pre-
dictions about the future
behavior of individuals, ex-

r cept as probability general-
izations about groups of
which he is a member.
. Whether or not something is described as
{ good today by a particular person or
group of people will not tell us how the
same person or group will describe it to-
f morrow. In valuing facilities, some as-
{ pect of the facility is compared: a) for
preference, tc the same aspect in a simi-
/ lar or dissimilar situation; or b) for
/ adequacy, to the valuer’s own beliefs as
to what is comfort, etc.

1. i.e. There are no categoricais from which
measuring instruments are calibrated.
<3




Users can make

valid expressions cf
preference

between alternate
choices.

And

users can
express adeguacy
opinions

for

in-depth study
and

correlation

to

environmental conditions.

P

5.31
In a) valuing preference, valid satis-
faction information can be developed
about existing reality, such as, for
example, the relative comfort of a
chair in one room as compared to a dif-
ferent one in another room. In this
situation, where only one person is in-
volved, and at a single point in time,
the warrant that "the user knows best"
is sufficient to make vaiid preferred-
value statements which express nominal
differences between several items.

5.32
In b} valuing adeauacy, the users are
asked to rate the environment on such
things as temperature, humidity, etc.
as a check on the objestive measures
for the same values; or they are asked
to rate sight-lines, feelings of scale,
etc., as a check on theoretical design
criteria. If the architect anticipated
well, the facility will be valued high-
ly. The valuers are judging on the
basis of their beliefs of what ought to
be. Since these ideals may be both nar-
row and fixed, because they are necessar-
ily a product of their experience and
psychology, they may not include the my-
riad of alternate choices that are ac-
tually avaiiable in any situation.
Thus, the only information that can be
developed in the valuing of adequacy by
users is how well the architect's design
anticipated the values of those who are
using the facilities. In other words,
it's the valuer's ideals of what ought
to be that are elicited, as their oughts
are compared by them to tho facilities ™
that lhe architect has designed. How-
ever, we can make use of this conclusion
by combining it with four further assump-
tions:
1. That relevant questions

about human perceptions of

environments can be commu-

nicated to the users;

23.
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2. That a substantial percen-
tage of the users can and
will respond with opinions
(the verbal expression of \
their values) that repre- ;
sent their perception of i
their environment for their :
activities; ;

3. That the building design 5
represents the architect's
solution to the user's
needs; and

4. That one goal of the archi- :
tect is to provide a com- 5
fortable and utilitarian
environment for the user-
occupant.

Based on these assumptions, it follows
that useful statements can be made from
user interview or questionnaire respon-
ses to represent their perceived ade-
quacy of an environment for their acti-
vities. However, no claim can be made
that they refer to actual differences in
the objective reality that is perceived
by different people, or by the same peo-
ple at two different times. The differ-
ences refer to differences in user-occu-
pant opinions, not to objective reality,
and must be correlated to all know: com-
monalities in the total situation in or- ;
der to provide referents for the words ;
and validity for the statements of rela-

tionships.
5.33

But it's In working toward these correlations,
premature and subsequent probability inductions,

to develop we can avoid the "reliable questionnaire"
"reliable" questionnaires approach. It wasn't included in Section
as 2.3, for reasons that wili become evi-
links. dent, but another kind of human satisfac~

tion referent that could be at-

tempted is the "reliable questionnaire".
The development of the I.Q. test is an
example. “Reliability" as a scientific
concept, 15 concerned with the repetitive
accuracy of a measuring instrument (pro-
cedure). The natural sciences have de-
veloped accurate measurenent techniques
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mental "dimensions"
there

is no body of
theory

containing standards
or

warrants

or

guantified symbols
to

link

humans to environments.

25.

through nearly absolute control of the
total measurement situation, including
control of the object, the environment
it's in, the observer's techniques,

and the measuring instrument. They
also have bodies of theory contairing
standards, with warrants for their use,
and quantified symbols to represent
them.

For example, going from the last item
upward, length has been partitioned
and symbolized as numbers which can be
warranted manipulable in the same ways
that length in objective reality is
manipulable. A physical standard was
then established from which any number
of literal representations can be con-
structed and used as measuring instru-
ments, subject to warrants of accuracy
with corrections for environmental .
conditions. The end result of a large
set of measurements has been shown to
form a distribution which represents
differences in the measurements which
can be attributed to either the in-
strument or the observer making the
measures. The object is a physical
reality whose length properties can
also be warranted on the basis of the
physical laws in the body of theory
which covers this field of knowledge.
Under these conditions the instruments
can be considered reliable (accurate),
and the resulting symbols can be con-
sidered valid as literal representa-
tions of the object measured.

In the social sciences, in dealing
with mental concepts such as intelli-
gence, opinions, attitudes or beliefs,
all we have to work with is environ-
ments, observers, and instruments.

The objects to be measured are mental
(vs. physical), there is no body of
theory containing standards, and of
course with no staindards, there can be
no warrants or quantified symbols for
them. However, the tools and proce-
dures of the natural scientists have
been adapted for use in this situation.

<6
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The approach has been to start with the
normal curve - the graphic symbolization
of the dispersion of measures in the na-
tural sciences - as the assumed disper-
sion of a valid measure in the social
sciences, and to work to make instru-
ments {questionnaires or tests) that
will result in responses that form a
normal distribution when administered

to a sample of a population. When re-
searchers get such a distribution, it is
claimed that a single characteristic has
been isolated and measured, and that the
data is a "valid” representation of the
variable. When it can also be demon-
strated that the repeated use of the in-
strument places an individual in about
the same position on the normal curve,
it is claimed that the procedure is "re-
liable". (16)

The chain of reasoning that appears to
justify the use of the normal curve as a
symbolic referent for validity, begins
with the dispersion of measures that is
experienced when using a "reliable" mea-
suring instrument in the natural scien-
ces. It equates that dispersion to the
dispersion of probability sTtUafisms,
such as the flipping of a coin. It as-
sumes that both the measure and the
probability dispersions form normal
curves for the same reasons - the envi-
ronment in which they take place has
been refined of all but those variables
which are acting randomly, or which have
small influence, and that all the major
explanatory variables have been allowed
for.

It is these same random variables which
are assumed to cause the measure of any
population - for example, the height or
weight or people - to be dispersed in
the form of a normal curve within a par-
ticular culture. In these examples the
variables are assumed tec be both gene-
tic and experiential, which are the same
variables that are assumed to determine
mental dimensions such as intelligence,
opinions, attitudes, etc. This com-
pletes the chain of reasoning, and it is
concluded that the counts of any measure

PhY)
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also assume

that

the tester

knows the answers.

Since

we are looking for
answers,
guestionnaires

can only provide
"signal" data

for

further in-depth
study.

of a single characteristic will predic-
tably disperse in the shape of a nor-
mal curve. Thus the researcher works
to refine both his stimuli and his pop-
ulations in ways which show his infor-
mation to be dispersed in a normal
curve (at which point he has actually
"made" his curve), so that he can label
his information as "data" representing
a "valid" set of observations.

In other words, he appears to define
"culturally meaningful data" as "those
responses which can be shown to form a
normal curve when elicited from a ran-
dom sample of a population"”. Or to put
it another way, he often appears to be
locked in to the development of relia-
ble instruments as a goal, rather than
to the development of culturally mean-
ingful data.

The approach has resulted in the devel-
opment of some highly sophisticated
test instruments. For example, some
intelligence tests form normal distri-
butions when administered to a repre-
sentative sample of K-6 populations.

In this situation, both the stimuli
(questions) and the populations (stu-
dents) can be specifically designated.
And the increases in scores which stu-
dents experience each year are about
equal for each year of chronological
age which is divided into the score.
The equal intervals mean the scores can
be called "valid", and the fact that
repeated administrations continue to
place the subject on the same spot on
the normal curve means that the instru-
ment and procedure can be called “re-
liable". When the test has been admin-
istered to thousands of subjects, and
the scores plotted, the entire process
takes on the aura of a standard, and
the tests are called "standardized".
But note that in this approach it must
be assumed that the student doesn't
possess all the information that is re-

quested, and that the tester does. Thus

the tester can construct a scale from 0

to 100%. But also note that as a result,

the intelligence which is defined grows
out of the testing instrument, not out
of any psychological or sociological

<8
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theory about intelligence. Cicourel
calls this "measurement by fiat" because
there is no theory to support it.

When the same approach is used on ques-
tionnaires, such as those which may be de- .
signed to obtain opinions in evaluation
studies, we are seeking information about
how users experience their environments.
And if we are asking the users, we've got
to remember that we don't have the "right"
answers, (there are none) and that we are
assuming that the users can provide us
with some. This assumption is the reverse
of the test-design situation, and there's
no possibility of constructing a scale of
intervals, or even of more or less, be-
cause we aren't testing anyone. What
we're trying to do is to correlate user
responses (to our guestions abuut their
environmerits) to actual environmental con-
ditions. And under all but the most ex-
treme conditions, the users’ answers can
be expected to form a binomial distribu-
tion. (7)

5.4 Cultural Meanings Assumptions

In other words, in studying normal
conditions, the users opinions about an
environment or an activity can be expected
to vary between extremes, and to cluster
predominantly about a center position.
And it is these variances that are so in-
teresting to the evaluator. Because, in-
stead of the spread being an "error® of
a "measure” it actually can represent dif-
ferences in one or more of at least three
possibilities: 1) environments, objects,or
other people "out there"; 2) individuals
perceptual or.psychological equipment; and/
or 3) the attitudes and beliefs of the
users which help to determine the meanings
they assign to descriptions of objects,
events, and activities and to their respon-
ses to our gquestions. All three are present
in the response curves, and it's the shape
of the curves, the extremes (ranges) of the
responses, and what the subjects believe
they were actually using as referents that
may enable us to construct theoretical mo-
dels of people and of their environments
that will reveal in what ways and why they
interact.

<9I
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Thus it is premature at this time to at-
tempt to develop "reliable" instruments
and procedures via anonymous question-
naires, sample populations and statisti-
cal manipulation. Instead, the evalua-
tor must work to increase the validity
of his data by searching fer cultural
meanings in order to make explicit the
common-sense assumptions he finds oper-
ative. He can then accept the users in
all their diversity and changeability,
and work to develop expressions that
show in what ways they are different and
changeable, and in what ways their en-
vironments can be made to fit these dif-
ferences and changeabilities. He must
begin with questionnaires and interviews
of purposive sampies of users, and go
beyond the answers to search for their
"eultural meanings" - i.e. their object
referents plus those physiological con-
ditions, and the attitudes and beliefs
which aiso contributed to their respon-
ses.

5.41
Some techniques for this kind of data
search are available, and Cantor's and
Barowsky's approaches are mentioned in
Section 2.3. Interviews also contribu-
ted meaningful data to the studies pre-
viously cited by Bednar and to our pro-
totype study in Appendix C. Other kinds
of techniques that might be adopted in-
clude psychological approaches such as
"T" groups, sensitivity training sessions,
or the recently developed method of des-
cription known as ethnoscience, "The
goal of this approach is to discover how
members of a particular society cectego-
rize, code or otherwise define their ex-
perience”. (18) In using this data in
combination with other data, the resear-
cher can begin to explain behavior in
terms of its meaningfulness to the social
actor, and to develop a body of theory
containing warrants and arguments that
grow out of social empirical data. In so
doing, he will avoid biasing his data, as
all social scientists must in making pa-
rametric studies, by assuming: 1. that
the people being studied share his cultu-
ral meanings; or 2. that social meanings
can be explained in terms of factors ex-
ternal to the actor, discarding as irrel-
ivant those cases that don't appear to

30
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cenform with the researcher's theory (19).
These twin biases can be avoided in evalu-
ations by using gquestionnaire data as
"signal" probes, and going beyond to
search for deeper meanings, particulariy
those meanings that don't conform with

the preponderance of evidence.

5.5 Data Manipulation Assumptions

Studies of social meanings often in-
volve the use of analytic technigques such
as factor or regression analysis {20} to
reveal patterns of association between man
and his environment. Based on our discus-
sion above, these correlations of socio-
economic, etc., data are oniy a part of
the story, and can only be fully under-
stood by going on the show from "cultural
meanings" studies what each factor “means"
to, and in what ways it affects, the per-
son(s) being studied. In working toward
increasingly valid data, we assume that
face validity tests can be used with other
dita to seek user-referents for the words
we uses interview - face validity correla-
tions can be used to define the shape and
size of the curve which represents the
users responses; and percentage analysis
correlations can be used to compare actual
environmental measures to the curve of the
responses. With enough of this kind of

“data in hand, we can work to refine our

generalizations and assumptions (our body
of theory) about the interactions of hu-
mans with their environments. And it is
then that we can begin to construct "re-
liable" instruments which entail from our
theory, and which can be used to test the
human-environmental hypotheses which appear
to be worth pursuing.

A




6.0 EVALUATION COMPARISONS

The world .

is

divided into

five realities

which

can be compared:
~-objects
~environments
-standards
-records, and
-opinions.

We have developed the concept of environ-
mental measures as probability inductions,
hypothesized an evaluation method with
which to gather data, and made basic as-
sumptions for field studies. This section
isolates five realities which bear on en-
vironmental measures sufficiently to be
profitably compared, and is included ex~
clusively to show the structure of the com-
parisons and the kinds of warranted argu-
ments which must be used to begin develop-
ing a body of theory about environmental
measures. Particular attention will have
to be given to developing the logic of
experimental evidence with which to esta-
blish the warrants, because they are the
authority for the links between the envir-
onmental referent and the human satisfac-
tion referent in any measure. '

6.1 Five Realities

As a convenience in evaluating for
environmental measures, we divide the
world into five reaiities which can be com-
pared, and operationally describe them as
follows:

- Objects such as rooms and build-
ings and the equipment and items
of which they are composed, and
the people using them.

- Environments in which objects
and people are immersed, includ-
ing the spatial, luminous, sonic,
climatal, stability, time and es-
thetic environments for indivi-
duals; and the size, assortment,
location, privacy, flexibility
and convertibility of space en-
vironments for organizations.

~ Standards such as temperature,
1ight levels, etc., and time and
use standards which serve over
time as guides and goals for the
operation of a college or the
conduct of people.

- Records of experiences which show
the progress being made toward
achieving the standards, such as
time and use records.

- Opinions of people about the ob-
jects and environments, and the
standards and records which sym-

3%
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For
each comparison,
-who
-compares what, and
-the descriptive
statement
are outlined.

For

each argument,
-the kind of claim,
-the scales,
-the measurer, and
-the warrart

are shown.

bolize them. They are ex-

pressed at a single peint

in time, in interviews or

on questionnaires.
This gives us fifteen combinations for
field study, each of which may have doz-
ens of comparison possibilities. In the
section which follows, only those possi-
bilities are structured which appear to
be most promising for the development
of environmentai measures for the acti-
vities of individuals or of groups of
people.

6.2 Evaluation Arguments

The structure of the argument that
might be used to warrant the evaluation
statements is given for each comparison.
The verb "describes" in each comparison
refers to statements shown in Section
3.2 which show cause-effect, necessary
but not sufficient, correlative, or
ranking relationships.

6.201
A. Comparing Objects to Similar Objects
1-3 An Evaluator compares:

- two or more similar: 1) objects
in the built environment, except
people; 2) objects containing
standards; or 3) objects contain-
ing records.

- used for the same activity, and

- describes their comparative ap-
pearances, performance, etc.

- e.¢g., 1)} An evaluator compares
.2 green chalkboard to a black
chalkboard and describes simila-
rities and/or differences in ap-
pearance, performance, etc.

Structure of Argument for A-1 to A-3:
Producer-Product claim: If phy-
sical differences can be per-
ceived between two objects serv-
ing the same activity, then these
differences are necessary (but
not sufficient) to effect the
performance of the activity.
Scales: Either of the objects be-
ing compared.

Measurer: Evaluator.

Warrants: If an observer can per-
ceive a difference, it can be stu~
died.

32.
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We
compare
objects
to
objects,

user behavior§
to
user behavior,

Use of Statement: Description.

Discussion - The observer locks at, smells,
feels, listens to, etc., two ocbjects serv-
ing the same function and ncies how the one
differs with the other. This is the common
structure of argument on which all purely
comparative or descriptive siztements are
based. The approach is most .seful where
some particular room is widely known for
its success in fulfilling a cesign func-
tion. Other rooms can then te usefully cem-
pared with it simply because $0 many people
know about it and use it as & point of re-
ference.

4-5 An evaluator compares:

- the overt behavior of the
user(s)

- of two different objects

- {or, 5, the behavior of a
group of users of the same
object)

- used for the same activity,
and

- describes differences in
physical behavior.

- e.g., An evaluator ccrcares
the physical activities of:
4) one lecturer using two
different lecterns, ang
notes similarities and dif-
ferences.

Structure of Argument for A-4 and A-5:
Producer-Product Claim: If,
after single demonstraticns
of each, a lecturer is zble
to select lectern contrels
correctly more often at one
lectern than at another lec-
tern, then the differences
in the design are necesszry
(but not sufficient) to
cause the behavioral differ-
ences.

Scales: Physical measures

and counts.

Measurer: Evaluator.

Warrant: The design of an
object is a factor in its
use.

Use of Statement: Prediction.
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physiology 6.7 An evaluator compares:
to - the physiological conditions of a
physiology, user

- of two different objects

- (or 7, the physiological condi-
tions of a group of users of the
same object)

- used for the same activity, and

~ describes the variations.

- e.g., 6) An evaluator compares the
respiration rate{s) of the user of
two different kinds of television
cameras, and notes similarities
and differences.

Discussion - This is not structured because
it would interfere with the on-going activi-
ties of the users.

6.202
environments B. Comparing Environments to Similar Environments

to 1. An evaluator compares:
environments - two or more similar environments
- used for the same activity, and
~ describes similarities and dif-
ferences in performance, comfort,
utility, etc.
- e.9., An evaluator compares the
Tuminous enviromment in one room
with that in another and describes
similarities and differences.

Structure of Argument {same as comparison A-1)

6.203
opinions C. Comparing Opinions to Opinions (Same Users)
to - 1-4 An evaluator compares:
opinions - the opinions of two or more users.
(for - about the physical characteristics
preference;) of: 1) objects in the environment,
except people; 2) environments; 3)
objects containing standards; or
4) objects containing records

- used for the same activity, and

- describes preferences.

- e.g. 1) An evaluator compares the
opinion of one teacher to that of
other teachers about the same
chalkboard and describes the pre-
ferences on their opinions as to
the adequacy of the chalkboard for
their activities.
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5-8 An evaluator compares:

the opinions of two or more users
about the physical characteristics of
two or more objects: 5) objects in
the environment, except people; 6)
envirorments; 7) objects containing
standards; or 8) objects containing
records

used for the same activity, and
describes preferences.

e.g., 5) An evaluator compares the
opinions of one teacher to that of
another teacher about a green vs. a
black chalkboard, and describes the
preferences they have for one or
the other for use in their activi-
ties.

9-10 An evaluator compares:
- the opinions of two or more users

about the same obiect: the informa-
tional content of 7) standards; or
8) records

used for the same activity, and

- describes preferences.
- e.g., 9) An evaluator compares the

11-12

opinion of one teacher to that of
another teacher about a time usage
standard for language labs, and
describes the preferences of their
opinions as to the adequacy of the
standard for their activities.

An evaluator compares:

the opinions of two or more users
about several objects: the infor-
mational content of 9) standards;
or 10) records

- used for the same activity, and
- describes preferences.
- e.g., 10) An evaluator compares the

opinion of one teacher to that of
another teacher about a time usage
standard for student station vs.
one for classrooms, and describes
the preferences they have for one
or the other for use in their acti-
vities.

Py
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Structure of Argument for C-1 to C-12
Correlation Claim: If dif-
ferences of opinions are re-
ported between users of an
object(s), as to its comfort
and/or utility for their ac-
tivities, then these differ-
ences will correlate with
differences in the objects.
Scale: Verbal statements of
comfort or utility.

Valuer: Users.

Warrants: The user knows
best: his opinions affect
his activities; the form and
content of an object is a
factor in its use; ditferen-
ces in opinions can be stu-
died.

Procedure - The user(s) are inter-
viewed or asked to complete question-
naires such as the examples included
in Appendix C, Initizl Evaluations of
New Buildings: A Prototype Study.

The opinions are then compared as in-

dicated.
opinion 13. An evaluator compares:
to - the opinions of user{s)
opinion - about the importance of
( for each object, aspect, goals
preference,) or consequences of a room,
' - used for the same activity,
and

- describes the relative im-
portance of each to user
activities.

- e.g., An evaluator has a
lecturer rank the impor-
tance of each A-V equipment
he uses, and reports the
ranking and how.they may be
simitar to or differ from
the rankings of other lec-
turers.

Structure of Argument for C-13
Correlation Claim: If a teacher
can rank the imrortance of the
environmental aspects of a room,
then the ranking will correlate
with the actual contribution of
the aspects tc his activities.
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s Scale: Verbal Statements.
: Yaluers: Users.

Warrant: The user knows
best: his opinions affect
[, : his activities; differen-

* ces in opinions can be stu-

: died.
l Use of Statement: Descrip-
tion.
[ Discussion - The separate aspects are eich
{ noted on a separate "Q-Sort" card and sor-

ted by each user into most-to-least value.
This shows a way to rank separate aspects,
] (physical characteristics, equipment, c¢oals,
and consequences) of a room into statements
of instrumental preference. This inforra-

{ tion is useful in programing, in design, and
in research to examine alternate design so-
lutions.
H
6.204
standards D. Comparing Standards to Standards (for
to same Objects, Environments or Users)
standards, 1-3. An evaluator compares:

- two or more standards

for the same: 1) object; 2) environ-
ment; or 3) user

at a single moment in time, and
describes conflict or reinforcement.
e.g., 1) An evaluator compares a
standard for areausage to a standard
for time usage of a classroomn, &nd

- describes in what ways they contlict
or reinforce.

3 4-6. An evaluator compares:
- standards
[ - for: 4) objects to users; 5) objects
to environments or; 6) users to en~
« vironments,
- at a single moment in time and
- describes how they conflict or rein-
force.
- e.g., 4) An evaluator compares a stan-
! dard for time usage of classrooms to
a standard for student contact hours
in classrooms, and describes in what
{ ways they conflict or reinforce.
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to
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4-6. An evaluator compares:

Structure of Argument for D-1 to D-6
Producer-Product Claim: If
standards are used to guide
the design or use of objects
for human goals, then they
must contain congruent ele-
ments which are necessary
(but not sufficient) to at-
tain the goal.

Scale: Measures and Counts.
Measurer: Expert.

Warrants: If differences
can be found, they can be
studied.

Use of Statement: Descrip-
tions of necessary but not
sufficient standards rela-
ting objects, and environ-
ments for human activities.

6.205

E. Comparing Records to Records (for same
Objects, Environments or Users)

An evaluator compares:

- two or more records

- for the same: 1) object;
2) environment; or 3) user,
at a single moment in time,
and
describes conflict or rein-
forcement.
e.g., An evaluator compares
a record of time usage to a
record of area usage of a
classroom, and describes in
what ways the information
shows conflict or reinforce-
ment.
]

1-3

- records

- of: 4) objects to

users: 5) objects

to envirormants;

or 6) users to en-

vironnents,

- at a single moment

in time, and

describes conflict
or reinforcement.

- e.9., An evaluator
compares a record
of time usags of a
classroom to a re-
cord of student
contact hours in

1 classroom, and des-

cribes in what ways

the information shows

]

Structure of Argument for E-1 to E-6
Producer-Product Claim: If the
utilization of student chairs
in one lecture hall exceeds
their utilization in some other
hall, then the form or centent
of the room is a necessary (but
not sufficient) condition of
the utilizations.

Scales: Counts (average percen-
tage per hour and per week of
student station use).

Warrant: Utilization of student
stations is a measure of effi-
ciency: the form and content of
an object are determinable to
its use.

Use of Statement: Description.

CONFLCE O reinforGoments ——— - R
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7-9.  An evaluator compares:

two or more use records

- for the same: 7) object;
8) environment; or 9) user,

- before and after, and

- describes changed conditions.

- e.g., 7) An evaluator com-
pares records of class enroll-
ment distributions before and
after a lecture hall center is
used on a campus, and describes
in what ways the form or con-
tent of the center effects the
class enrollment.

Structure of Argument for E-7 to E-9
Producer-Product Claim: If data
on class enrollment distribution
is compared before and after a
new lecture hall center is put in
use, then the form or content of
the center is a necessary (but
not sufficient) condition of the
distributicn differences.

Scale: Cournts.

Measurer: An expert.

Warrant: Manipulation of a single
variable (the center) while hold-
ing all other conditions constant
will show the significance of the
variable.

Use of Statement: Description.

10. An evaluator compares:

- two or more achievement records

- for the same users of an object
or environment

- before and after, and

- describes differences.

- e.9. An evaluator compares the
recorded mental achievement
scores of users before and after
the use of an object.

Structure of Argument for E-10
Producer-Product Claim: If learn-
ing is greater in a lecture hall
than in other rooms for identical
lectures, then the form or content
of the hal} is a necessary (but not
sufficient) condition for the dif-
ferences in learning.

Scale: Scores on mental tests.
Measurer: Expert(s)




E Non-educational warrants: The room
environment has an effect on the
amount of learning that takes place
in it; manipulation of a single
variable {the room) while holding
all other conditions constant will
show the significance of the varia-
ble.

Use of Statement: Description.

\ Discussion - The expert administers identical,
fully-instrumented lectures to matched groups

‘ in different kinds of rooms, tests them before

l and after the lectures, and compares the re-
sults noting T-score variations in the mean.
There is no way to show cause and effect in

{ comparison tests of this kind, nor can "all

\ other conditions" be held constant. The lec-
ture halls are designed to support the lectur-
er with A-V media which in turn is assumed to

} lead to better learning. But ironically, to

evaluate this directly is the least promising

1 apgrgacb because another variable (the lectur-

| er) is introduced for whom there are no stan-
dard scores. However, these kinds of mental
achievement tests are firmly established in

| educational methodology experiments and are
useful in evaluating a lecture hall simply to
demonstrate through concomitant achievements
that as much learning can take place in one

i environments as in another. Lesser and
Schueler (21) in a recent review of the re-
search literature on the tse of new media in
teacher education, concluded that this type
of testing has "...harvested a rich crop of
non-significant findings".

| 6.206
objects F. Comparing Objects to Ernvironments
to 1. An evaluator compares:
environments, - an object to the environment it creates
- at one point in time
- for a single activity, and
- describes characteristics of the en-
vironment created by the object.
- e.g., An evaluator compares a 40
watt electric bulb to the light it
creates and describes in what ways lu-
minosity appears to be a function of
the bulb.

gl

1] -~ PR - .

Discussion -~ This comparison is not structured
because the "evaluation"would have to be either
a user or an {appropriate kind of) engineer for
the findings to be useful.
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6.207 Structure of Argument for G-1
G. Comparing Objects to Correlation Claim: If differences
Opinions of opinion are reported by users
1. An evaluator compares: of an object as to its comfort and
- an object utility for their activity, then
- to the opinion(s) of the opinion differences will cor-
the user(s), and relate with differences in the re-

- describes in what ways ferents for their opinions.
the object is a referent  Scales: Verbal statements about
for the opinion. the adequacy of view; physical mea-
- e.g. An evaluator com- sures and counts.
pares a chalkboard to a Warrants: The expert user knows
Teacher's opinion about best; if an observer perceives a
it, and describes those difference, it can be studied.
characteristics of the Use of Statements: Description.
chalkboard that are a
referent for the opinion. 6.208
objects H. Comparing Objects to Standards
to 1. An evaluator compares:
standards, - physical characteristics or opera-

tion of objects or separate as-
pects of objects

- to specifications for its: 1) form
or content; or 2) performance, and

- describes conformance of the object
to the specifications.

- e.g., An evaluator compares a
chair to design drawings for its
manufacture and describes similari-
ties and/or variations.

Structure of Argument for H-1
Producer-Product Claim: If the lights
work according to specifications, then
they are a necessary (but not suffi-
cient) condition to the operation of
the room.

Scales: Design specifications (manu-
facturer and/or architect); physical
counts and measures.

Measurer: Expert or user.

Warrant: Experimental evidence: design
specifications are objectives: The ob-
ject must be 1iteral translation of de-
sign objective.

Use: Prediction of operation.

Discussion - The resulting statements are
positive or negative re-statements of the
standard or goal for the aspect observed.

As a negative statement, it indicates a pro-
blem that can be investigated. And because
the aspects were chosen for their pertinence
to the instrumentality of the room being
evaluated, it may also indicate a disfunction.
As a positive statement, it indicates a

. R Ve
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contributing (but not sufficient) condi-
tion for the success of the room.

2. An evaluator compares:

- the physical behavior of a
user(s)

- at an activity involving an
object with human performance
standards stated

- comparing the standards to
their behavior, and

- describing congruences.

- e.g., An evaluator observes,
measures, counts, etc., the
physical behavior of a stu-
dent and compares it to be-
havior standards.

Structure of Argument for H-2
Producer-Product Claim: If,
after a single demonstration,
the majority of lecturers are
able to select audio-visual
controls correctly in three out
of four selections, then the
lectern design is a necessary
(but not sufficient) condition
for selection of controls.
Scale: Physical measures and
counts.

Measurer: Evaluator.

Warrant: Since the ideal is fic-
tional, no warrants are proposed.
Use: Description and prediction.

Discussion - so few standards are available
for physical behavior in classrooms and lec-
ture halls that standards such as the fic-
tional one above may have to be hypothesized.
However, for rooms designed for studying or
discussions or testing, on in laboratories
or other physical performance rooms, stan-
dards of behavior could be stated in perfor-
mance terms and this comparison could then
become a part of the evaluation. The ap-
proach shows the most promise for use in ex-
perimental situations such as the one by
Sommers (22) on the effects of classroom en-
vironment on student learning. Various phy-
sical aspects of rooms can be changed under

43
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controlled conditions, and the overt phy-
sical behavior of the occupants observed
to search for the kinds of environmznts
that seem to foster a performance (beha-
vior) stated as an objective. Sommers
recommends the development of "...frankly
experimental building facilities," for
this purpose.

3. An evaluator compares:

~ the physiological states of user(s)

-~ at an activity involving an ¢hject
which has human psychological per-
formance specifications stated,

- comparing the ucer states to the
standards, and describing congruen-
ces.

Discussion - This comparison is not struc-
tured because: 1) it would interfere with
the on-going activities of the user; and

2) few standards are available for compari-
son.

6.209
1. Comparing Objects to Records
1-2. An evaluator compares:

- one: 1) object; or 2) user

- to experience records of per-
formance, or use, and

- describes the accuracy of the
records.

- e.g., An evaluator compares
the number of student chairs
in a classroom to the inven-
tory record of chairs, and
describes the accuracy of ine
record.

Discussion - This is an internal audit to
verify the validity of the recorded infor-
mation.

6.210
J. Comparing Environments to Opinicns

1. An evaluator compares:
- an environment
- to dthe opinion(s) of the user!s)
an
~ describes in what ways the en-
vironment is a referent for the-
opinion.

Discussion -~ This is structured as in G
above.

44
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6.211
K. Comparing Environments to Standards
1. An evaluator compares:
~ physical characteristics or
operations of environments
- to environmental measure
standards, and
- describes conformance of the
environment to the standard.
- e.9., An evaluator measures
the temperature of the air
and compares it to design
standards, noting variations.

Structure of Argument for K-1
Producer-Product Claim: If the
air meets the standards of the
ASHRAE for temperature, then
it is a necessary (but not suf-
ficient) contributant to the
occupants comfort.

Scales: Physical measures and
counts.

Measurer: An expert.

Warrant: Experimental evidence.
Use of the resulting statement:
Prediction.

Discussion - This is a traditional ap-
proach to evaluation because many stan-
dards are available. It is also used
to evaluate against architectural objec-
tives such as sight-lines. For an ex-
ample of this approach, see Appendix U,
Area per Activity in Classrooms. When
environmental measures are taken as au-
thoritative, it is assumed that the
standard is correct, and a reference to
it i1s sufficient notice of this assump-
tion. But care must be taken that "com-
fort" is not miscounstrued to mean any
more than lack of discomfort to human
perceptions. There is a wide range of
possibilities {tolerances) for comfort,
and the significance level of the stan-
dard used should always be explicitly
stated. As an alternate approach, a
population percentage can be stated as
allowable, and all standards chosen to
meet this range.
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6.212
L. Comparing &Environments to Records
As in comparison I, this is an internal
audit procedure to determine the validity of
the recorc #d s not structured here.

6.213
M. Comparing Opinions to Standards

This comparison would be structured as
in "G" abpove,

6.214
N. Comparing Opinions to Records

This comparison would be structured as
in "G" above.

6.215
0. Comparing Standards to Records

1,2. An evaluator compares:

- a standard

- to a record

- for object(s): 1) physical facility;
or 2) environments and

- describes achievement toward the stan-
dard.

-~ e.¢g., An evaluator compares a record
of time use to a standard for time use
for classrooms, and describes the pro-
gress made in achieving the standard.

Structure of Argument for 0-1 to 0-2
Producer-Product Claim: If the facility
experience data for a target year com-
pares favorably with planning data (plans
made in 1964 for class enrollment distri-
butions in 1970, for example), then the
facility is a necessary (but not suffi-
cient) condition to meeting the goal.
Scale: Counts.

Measurer: An expert.

Warrant: Manipulation of & single varia-
ble (the roomg while holding all other
conditions constant will show the signifi-
cance of the variable.

Use of Statement: Description and projec-
tions.
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(for both
efficiency

area
and
time usage
standards,
and

Discussion - Time utilization factors and
area per occupant standards are often cited
in the planning or use of instructional
rooms. And in using them, recognition is
seldom given to the possibility that a lar-
ger variety of sizes of rooms might have the
potential of raising the standards. In
other words, the utilization factors are
used to evaluate the scheduling procedures,
given the facility, rather than to evaluate
the planning of the facilities, given the
educational program that needs to be housed.

In addition to time and use objectives that
can be compared, a facility program contains
explicitely stated objectives, from which
implied objectives or assumptions can be de-
rived and compared to actual accomplishments.
For example, lecture halls have been pro-
grammed by the State University as (120 seat
or more) rooms to support the lecturer with
audio-visual aids, and one (unstated) assump-
tion that can be evaluated is that the use of
these rooms will have salutory educational
effects or outcomes.

3,4. An evaluator compares:
- two or more standards
to a record
for object(s); 3) facility; or
4) environment, and
describes adequacy of the record
for the standards.
(This is simply an internal audit
procedure 1ike comparison I)

5,6. An evaluator compares:

- a standard
to two or more records
for object{s): 5) facility, or 6)
environment, and
describes the adequacy of the re-
cords for the standard.
(This is simply an internal audit
procedure 1ike comparison I)
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for 7. An evaluator compares:
effgc;1veness - a standard
act1v1ty - to a record
2 achievement - for users, and
standards). ~ describes achievement toward

the standard.
-~ e.g., An evaluator compares the
] recorded mental achievement
scores of the users of an object,
to standardized scores, and nake

I' , statements of efficient perfor-
mance of humans while using the
object.
I Structure of Argument for 0-3 to 0-7

Producer-Product Claim: If the test
scores of students after viewing

an instrumented lecture are equal

to or higher than universal standard
scores, then the room iS a necessary
(but not sufficient) condition of
the test scores.

Scale: Standard scores.

Measurer: The program, adm1n1stered
by a teacher.

Non-educational warrants. The room
environment has an effect on the
amount of learning that takes place
in it; manipulation of a single vari-
able (the room) while holding all
other conditions constant will show
the significance of the variable.

ey
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Discussion - The teacher runs a fully pro-
grammed and instrumented instructional se-
quence, scoring the students before and
: after and comparing the results to standard
3 validation scores for the seguence, noting
variations. There are no standardizec tests
listed in Buros Sixth Mental Measurements
Yearbook which contain an environment-iearn-
ing factor. The use of any other standard-
ized test, because student matching informa-
tion is never provided, would only show now
the students tested varied from the norm.
Thus, the only possibility for the use of
this kind of test is to develop one that does
have an environment-learning factor. But
perhaps none have been develnped because the
environment is a minor factor compared to
others in a learning environment, 25 we have
assumied. Thus, the success of a room for
learning purposes at this time can be no more
than a conclusion inferred from the results of
other evaluation tests.
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7.0 TESTS OF THE HYPOTHESIS

Two

field studies

are

examined

as support for
the hypothesis:
the first
gathered

user opinions

on questionnaires
and

in interviews,

at

both

the individual
and

the group levels.

7.1 User Opinions of Design Fit

This test of the hypothesis is struc-
tured to comparison "C", Section 6.201.
The user respense options took into ac-
count: the environmental assumption that
the built environment is not acting alone
on the user under satisfactory conditions;
and the methodological assumptions that the
user only responds with perceptions that
are compared to his ideals rather than to
an absolute good. Thus responses may refer
to meanings internal to the responder, but
may also reflect their relative satisfac-
tion with other factors such as the teacher,
the subject matter, and so on.

1. Opinions about the built environment were
gathered in two ways:
- directly about objects (floors, walls,
lights, etc.); and
- indirectly as user's perceptions of the
objegts (sight, hearing, skin sensing,
etc.

2. Open response opportunities were included
on the same line with each rating, and at
the bottom of each page, with a request
for comments. These responses are report-
ed as "not functional because" to keep
thgm in the opinion {vs. cause-effect)
mode.

3. Responses were obtained at three levels -

- at the student and teacher level for rooms,

at the academic administrative level for
major spaces {library, museum, etc.) and
the buiiding, and

- at the campus administration level (main-
tenance and operation) for the building.
These thrze levels are responsive to the
ultimate yoal of matching student and fac-
ulty needs for comfort and utility with
the college's needs for efficient use of
its buildings.
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7.11
Examples of the evaluation questionnaires
are included as pages C-19 to €-23. The
response options used were excellent, good,
fair, poor and bad. This quality scale was
used extensively by Prosser and Allnatt (17)
to subjectively rate the impairment of tele-
vision pictures, and was found to form a
binomial distribution. This is a measure,
for them, of the excellent precautions they
have taken to exclude all other variables
from the ratings in order to rate a single
variable, the television tube quality. This
procedure is the opposite of the evaluation,
which seeks to inciude all variables in the
opinion ratings, and ultimately a comparison
with their findings should be interesting.
The scale also:
1. Allows a numerical scale weight-
ing for response distribution
computations.

2. Facilitates the comparison of
several different responses for
the same environmental aspect.

3. Reveals the intensity of feeling
in the responses; e.g., normal
vs. U-shaped curves.

4. Allows for tests of internal con-
sistency between specific ’tems
and the gzneral rating of a group
of items. However, instead of
this being a reliability test to
eliminate specific items which
don't correlate strongly with the
general rating, it will provide
an indication of the specific di-
mensions of the environment which
contribute most strongly (or not)
to the general rating of the group.

These questionnaires are probes to obtain
signals which indicate a fit or misfit situa-
tion. Data distribution descriptions, appar-
ent intensity of responses, and the signifi-
cance of individual items to a group can be
reported, but no meanings can be ascribed to
the data until the environment being studied
is actually observed and measured, and a por-
tion of the respondents interviewed. If a
person rates a room "bad”, it may be be-
cause he hates the subject, or the teacher,
or getting up for an early class, or so on.
And since these meanings are a part of social

29
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Thus

only the "signal”
data

is available.

reality, they must be known and reported
as such. For this reason, all question-
haires ask for the respondent's name, so
that a purposive sample of the group
with the majority response, and those
respondents who disagree with the major-
ity response,

could be
contacted in an attempt to find out why
they so responded (to search for the re-
ferent of their responses, plus the
norms, values or ideologies which promp-
ted them). Thus the questionnaires were
distributed through the normal adminis-
trative structure of the college to ob-
tain an expression of the total reality
of the respondents.

7.12
The same assumptions were followed in
making the interviews as in structuring
and administering the questionnaires.
The aim was to obtain insights into the
relationships between humans and their
environments. Thus, those interviewed
were selected because of the 1ikelihood
that their responses would be more in-
formational. Their responses of misfit
are reported in the "not functional be-
cause" mode.

7.13
The pre-test which was conducted is in-
cluded as Appendix C. Questionnaires
were distributed, interviews held, the
responses tabulated, and user individual
and aggregate opinion statements of fit-
misfit, plus "not fu?ctional because"
statements reported.! Second-level in-
ferences of environmental adequacy were
made, and value judgements offered for
further study of the misfits.

7.14

It can be concluded that fits and misfits
between the users and their built environ-
ments were identified. But these are only
the "signals" of the subjective opinions
of the users. Field measures must follow
to ascertain and dimension the referents
of the opinions.

¥. Note that the questionnaires were substantially revisea after the pre-

test. The response options used in the pre-test were "good-OK-poor",
so the resulting statements differ from our theoretical discussion.
See pages C-16 to 20 for examples of the original pre-test question-

naire forms.

r‘
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The

second study
gathered

count and measure
data but

no user opinions.

However,

the data

tends to fulfill
all four
conditions

as tests of

the hypothesis.

7.2 Observations of Design Fit I)

The study, incTuded as Appendix "R",
is an unobtrusive observation of "remnants"
(furniture, etc., left at it was at the end
of the term) and “archives" (inventory and
class sectioning records and architectural
drawings). The tests of the hypothesis are
structured to comparison "F", Section 6.206;
"H", Section 6.208; and "I", Section 6.209.
Rooms were observed, measurements and pic-
tures taken, and floor areas computed for
the human activities that appeared to have
taken place on the last day of the term.
These data were compared between rooms with
similar functions, and the name of the room
(displayed on door~tags), the chairs it con-
tained, and its measured area were compared
to campus class sectioning and. inventory re-
cords. All observations and implications
are reported on pages D4-15.

7.21

The four conditions which are stated as
tests of the hypothesis in Section 3.4 are
are individually discussed below.

Condition 1: Identification of "fits" and
"misfits" between human satisfaction needs
and built environments, which can be ex-
pressed as environmental measures:

- Observation 3 discusses misfits
betwzen the concept or net area
and the floor area it actually
represents in classrooms.

- observation 4 discusses misfits
between the architectural de-
sign needed by users and the de-~
sign they have. :

- observation 5 discusses misfits
between institutional needs for
efficient use of floor area, and
the use being made of it.

- observation 6 discusses misfits
between net floor area and usable
floor area. ‘

- observation 7 discusses misfits
between activities of users and
the kinds of rooms they have.

- observation 8 discusses misfits
between institutional needs for
efficient use of student stations,
and the yse being made of them.

- observation 9 discusses misfits
between institutional needs for
accurate symbols of objective
reality, and the symbols it has.

0%
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Thus

the next step

is

to gather both
counts and measures
and

user opinions

in

the same environments.

51.

Condition 2: Establishment of ranges of
satisfaction and probable percentages of
people satisfied for specific environ-
ments and kinds of activities:

- the only environmental measure
examined in this study was
floor area needs per human ac-
tivity. Observation 5 suggests
that 12 sq. ft. per student
is adequate in classrooms of
40 students.

Condition 3: Showing in what ways each
environmental measures interact with
each other:

- the way floor area interacts
with comfort criteria for
seating is discussed in ob-
servation 5, and the fact ~
that it interacts with walls
(sound-sight criteria) is
discussed in ‘observation 6.

Condition 4: Development of new environ-
mental measures:

- observations 3, 4, and 6.
taken together, suggest
that the traditional cri-~
terion of net area can be
refined Lo a concept of
usable area which is more
representative of the ac-
tual use of floor areas
for human activities.

7.22
This evaluation only compared objects to
standards, environments and records. Any
study of remnants or archives is implicitely
limited by the lack of descriptive and in-
terpretive information which could be con-
tributed by users in the situation being in-
vestigated. In spite of this limitation, it
can be concluded that the Area per Activity
study did contribute information relevant to
(but not proof of) all four tests of the
hypothesis.
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.{ SUMMARY

This evaluation pilot study is designed to demonstrate ways users can

g' express their opinions about new buildings, and report the problems they are
encountering. An appropriate field comparison is selected froin 9va1u$tion

P . theory. Specific environments and physical characteristics of an Art Build-

B ing are selectéd for evaluation by students and staff. QUeStionngires are

] designed and administered, and opinions, problems and conclusions reported.

Value judgements are suggesteéd, and observations on the methodology made.
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OBJECTIVES

-

The purpose of this study is to structure a procedure with which users
of buildings can: 1) express their degree of satisfaction with characteristics
of the building, in the form of valu1nq statements; and 2) report facility
problems that they have exper1enced, in the form of statements of cause and
efféct. ? add1t1on, this studyv is structured within a spec1f1c theory of
evaluation' in order to 3) serve as a pilot study for comparing user opinions
within that theory. ;

~ PROCEDURE

1. A building was selected for study: criteria weren't available
to select a building that was functionally typical of all
campus buildings, $0 an Art Building was chosen that was convenient
to the ressarchers,

2: The kinds of users were $elected from whom evaluations would be
-gatheréd: ho individual user éxperiences a building in all of its
dimensions, $o all known users were sorted into 5 groups: administra-
tors, teachers staff (1ibrarians, sécrétaries, clerks, etc.),
students and ma1ntenance and operation persnnne]

3. The human activities that the building was to be evaluated for
were selected: The building and rooms were evaluated: 1) as
instrumental to the principle activities for which they are utilized
by each user (i.e. for students attending lectures, instructors
lecturing, etc. ), and 2) for humah comfort.

4, "“Environments" and physical characteristics to be evaluated were
selected: since the user compares each physical characteristic to
his own personal standards, and we were only after "first impression"
evaluations of a new bU11d1nq, phys1ca1 character1st1cs were chosen
which would obviously affect seeing, heéaring and air sensing in the
room itself,

5. Questionnaires viere designed for gathering evaluation information:
five questionnaires were structured (sée Appendix for examples):

A. M & 0 Personnel evaluation of Buildings

. Administration evaluation of Bu11d1ngs

. Student evaluatioh of Instructional Rooms

. Teacher evaluation of Instructional Rooms

. Occupant evaluation of Non-Instructional Rooms

m(cnw

Each questionnaire contains six sections:

1. Title (who is eva]uat1nq what) of questionnaire,

2. Identification: what's being evaluated by whom, 2ad when.
3. Instructions.
T . o}

Ipavis, T.A., Evaluation of Facilities: Theoretical Considerations, State
University of New York, 1/22/68. 5553
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4, Structured responses (EXCELLENT-BAD) to CHARACTERISTICS
being EVALUATED.

5. Open responses (What is the PROBLEM?) to groups of

i characteristics,

6. Open responses, (OTHER COMMENTS) respondent's initiative
suggested.

The structured responsés are meant to reasure 1) the users’
! satisfaction with the functioning of ezch characteristic relative
b to his own standards and ideals for it. The oonen resoonses qive

= the users the opportunity to 2) report facility problems that they
: have experienced.

6. Questionnaires wvere administeréd: The blank "M & O Personnel

. ‘ evaluation of Bu11d1ngs questionnaire w:zs given to the Plant
Super1ntendent; w10 satd he would respond with the help of his
utilities chief, buildinaé and grounds supervisor, building services
supsrvisor and carous safety coordinate®. The auast1onna1res vere
given to the chairman of the Art Depart=znt, who qave all but the

, one he completed to other teachérs and ts students for comnletion.
Interviews werée neld with thé Plant Suczrihtendent and the Denart-
ment Chairman, the latter while tourinz the building.

T T T

7. Data was tabulated and statements made: the four kinds of statements
are as follows:

OPINIONS
Each thing being evaluated is conpared 2y the responder to his

r own personal standards or ideals for it. The question he asks \
; himself is: How well does it fulfill *:3 function for his activity?
The answer is the user's personal opinicn, and can be stated as
follows:

The (characteristic observed) of the object, rooft or building
was reported by (users) to be (or c3erate) in conforfance
(or not) with his pérsonal standarcs (or ideals) for ift.

-y

In our opinion statements , we substitut2 a simpler ohrase: "To be
(GOOD, 0.K., or POOR) in his opinien" ér the "to be ii conformance
with his personal standards for it." For the sake of accuracy ve
occa510na11y add a "becausé" phrase to zn ooinion statement, vhén a
"poor" opinion is followed by a comient in the What is the Problem?
column, :

" PROBLEMS

The free response sections produce an ozooftunity for the user to
comment on why something isn't functional for his use. These state-
l ments take the foliowing form: .

The (charactéristic observed) of the obJect, room or building
was reportéed by the {user) NOT FUNCTIONAL in his opinion BECAUSE
(his reason given).
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When the responder makes a "GOOD or 0.K. except" type of answer,

we maké it into a problem statement about the second characteristic.
For example, if a room is réported good except that the walls should
be tackboard, we report the statement about the walls separately as
"not functional because."

3 ~ CONCLUSIONS
We also make aggregate statements about each physical characteristic.
| These are subjective conclusions made from the reported oninion and

\ problem statements. They are the statements that are reported by
the evaluator.

VALUE_JUDGEMEHTS

On the basis of the reported opinions, problems and conclusions, an
adiministrator could make value judgements about the facility.
Examples are givén on Page 13.

RESULTS
1 At the interview with the Plant Superinténdent, the writeér offered
{ to contact each of his personnel who were Concerned with the Art

Building to obtain their evaluations sebarately. This procedure
wasn't followed because he said that a composite return coordinated
by himself would be & more accurate, consistent, and valid response.
Notes weré taken to record the facility probléms that he mentioned

. during the intérview. Without exception, these problems wére all

{d mentioned in his questionnaire response.

At the interviéw with thé Department Chairman, the writer offéred

to contact his teachers individually to obtain teacher and student
evaluations: This procedure was not followed because he said he
much preferréd to do it himself. Notes were taken to record the
facility problems that he mentioned while giving the writer a tour
of the building. Of the three principle problems méntioned, only
one {insufficient ceiling height in sculpture and painting studios)
B showld up on his questionnaire. The other two not functional state-
ments are reported in the "conclusions."”

[f On the Plant Superinténdent's return there are 140 structural response
‘ spaces and 82 free responsé spaces. Seventeen Spaces weren't applicablé

{9 - no air conditioning, 8 - no s¢iencé group Il eguipment). Good-value

statements can be made about the 97 physical characteristics reported "good"
! or "0.k." Thé negative, or "poor-value" of thé sdme statement can bé used

' to déscribe his evaluation of the seventeen physical characteristics which

were reported "poor.”

The Supérinteéndent exercised his initiative to make free problem . ..
responses 18 times-~ 9 times in the "What is the Problem? column and 9 times
via foutnotes to poor responses {(which were typed on the back of the _
questionnaires, because of limited space in which to respond on ‘the front.)

ERikf Removing duplications; 14 poor-value-because statements can be made: 7 can

e 61 '
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be classed as maintenance (expensive, non-standard out of adjustwient hardware,
leakiing roof, unpainted walls, unsealed concrete, burned flooring); 3 can

be classed as safety (excess fire exits, insufficient electric service and
fire extinguisher boxes); and 4 can be classified as comfort problems
(insufgicient ventilation, air conditioning, poor acoustics, cold exterior
walls.

v
A\

On the Department Cha%rman‘s return, all 25 structured responses were
completed. Four responses fall on thé POOR side of 0.K. and 21 fall on the
GOOD side. The fellowing 25 evaluations can be stated from his report:

21 good - value
1 poor - valué (about window, 1ighting)
3 psor - value - because

Table 1: QUESTIONNAIRE RESPONSES

Physical “ Building At Iistr. Poows
Charactéristic | M & Of Azad.| Gallery| Teaciers| Swudents| Offices| Librery

,’%éntilationh 2-3<5{ O.K. 0.K. 0-2-2 4~4=4 | 0-3-0 | Poo

‘;§eating 3-6-0f O.XK. | Poor | 0-2-2 5-3-5 | 1-1-4 | Poor
Cooling , (not indtalled) |
Aii:ificiél Ltg. [ 9-0-0 0.K. 0.K. | 1-2-1 7-5<1 1-5-1 | O.K.
Floor Covering | 7-1-1| 0.K. | © O.XK. 1< | 7<5-1 | 0<5-0 | ~—=
Entrances Good | Poor | OK. | 1141 4-8~0 0-5-0 | Gooc:
Acoustics | (Boor] Poor O.K..| 0+2-2 | 3-6-1 | 1-1-3 %
Noise Isolation o | _ |
Between Rocms 0.K. 0.K. | 1-3-0 6-5-1 2-3~0, | Good
Wwindow Lighting 0.K. O.K. | 0-2=0 | 2-5-2 | 0=5-0 %

" Rooi/Bldg. Shape | o.k. 0.K. | 0-3-0 4-7-1 0-5-1 | O.K.
Circulation Areas 0.K. Good | 0-1-1 4-'5-;2 s ———
window Iocation | 0-2-0 | 3-7-1 | 0-81 | o.k.
Color Schenme 0-3-0 1-3-6 0-5-0 Poor
Supply Storage - 0-1-2 3~4-3 0~3-2 | Poor
Garﬁent Storage . (2) ‘ 1-5-6 0-0-6 Poor

* Means that a value wasn't marked but thalt a comment was made.

6<
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OPINION, PROBLEM AND CONCLUSION STATEMENTS

The following report starts with the characteristics that are mentioned
on the most quest10nna1res and follows through to the charactéristics that
s are listed oniy once. In this way we sometimes develop composite state-
[ ments before becoming limited to the opinions of a single groun. The opinion
statements for multiple kinds of returns are tabulated by characteristic and
by return. in Table 1, {see "Results,”.above).

b Where we encountér multiple returns for the same characteristic, the

, subjectivity of the researcher determines which valuss to report and the
content of the conclusion. Table I is an objective tabulation, but the

b complete evaluative statements s1ft out some of the contradwct1ons and
amb1gu1t1es in order to report an "averade." It might be argued that since

] all that's being reported is persona] opinions, they should be reported onlv
as in Table 1. On the other hand, it can be seen that report opinions that
represent a consensus does have a social qroup Sianificance which can be
treated statistically if large enough samples are taken. The variants can
also then be stidied for their significance. The following statements include

, opinions, problems and conclusions grouped by each characteristic being i
evaluated. . “

i e 4

VENTILATION OPINIONS

[ GOOD in halls, elevator

0.K, in service rooms, art gallery, faculty and staff offices
» POOR in service tunnels, library %
POOR in stairways because there is none

POOR in instructional ¢paces because it only turns over 3x/hr.

In conclusion, the ventilation was reported GOOD or 0.K: in the users
_op1n1on in low ponu]at1on density rooms, and POOR where there is none, in
; the service tunnel, and in high popu]at1on density rooms,

HEATING
» The heating system was in the process of being balanced to individual
room demand at the time of the study, so any evaluation statements would
be premature. One not-functional statement can be reported:
Some heating subply grilles were reported NOT FUNCTIONAL in the Art %
Gallery, in the Curator's opinion, BECAUSE they are located at the 3%
base of walls wheré art work is to be hung. i

LIGHTING

GOOD or 0.K. in the entire building
POOR in three faculty studio offices because it bothers eyes, is too
pink, or leaves dark spots

Some artificial lighting. fixtures were reported NOT FUNCTIONAL in the
user's opinion BECAUSE: a) they are non- -standard, and difficult to
maintain; b) they are difficult to access in the Art Gallery; and c)
they need dimmer switches in the classrooms.
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In conc]us10n the artificial liadhtinag was reported GOOD or N.K.
the user's opinion, except in three faculty studios (rooms 116, 219, 220)

FLOOR COVERING

GOOD in stairways, assigned rooms, and service rooms
0.K. in elevator, art gallery (but would prefer wood)
POOR in halls because of cigarette burns.

The vinyl asbestos tile flooring in the halls was reported NOT
FUNCTIONAL in the Plant Superintendent's opinion BECAUSE cigarette
butts burn and théreby deteriorate it.

In conclusion the floor coverings were reported GOOD or 0.K. in the
usér's opinion except in the halls.

ENTRANCES

GOOD or 0.K. in all rooms but 226

POOR in exterior walls because one entrance makes a corridor of thé
Ar; Gallery _

fOOR in the Art Gallery because there are too many (5 instead of 1)
POOR in Room 226 because¢ too narrow and hard to open

The panic_door hardware was reported NOT FUNCTiONAL by_the Plant
‘ Superintendent because it doasn't stay in adjustwent and has floor
mounted checks

The fire ex1ts were reported NOT FUNCTIONAL by the Plant Superintendent
BECAUSE there are too many above the code, making security difficult.

The special_art handling provisions were reported NOT FUNCTIONAL by
r the Art Gallery Curator BECAUSE there are none,

In conc]us10n the building and room entrances were reported GO0D or 9.K.
in the user's opinion except 1n the Art Gallery and Room 226.

ACOUSTICS
r{‘ 0.K. in Art Gallery
The ceilings were reported MOT FUNCTIONAL by several users BECAUSE they
' are of barrel-vault design and dor't carry sound uniformly throughout
I the room.
In conclusion the acoustics of the rooms (except art ga]]ery) were reported
'{ POOR in the opinion of the faculty and building administrators and GOOD

or 0.K. in the opinion of the students.

LRIC | 64
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NCISE ISOLATION BETWEEN ROOMS

0.K. or GOOD everywhere

The open space at windows between floors was reported NOT FUNCTIONAL by
the Art Curator BECAUSE sound carries through it.

In conclusion, the noise isolation between rooms was reported 0.K. or
GCOD in the opinion of the users.

NOISE ISOLATION FROM OUTDOORS (Not tabulated in Table 1)

Because of the extens1ve n01sy constru*t1on work be1ng carraed on

be premature. Many of the returns mentioned this temporarv and excessive
noise source.

NOISE ISOLATION FROM CORRIDORS (Not tabulated in Table 1)

In AGGREGATE, ‘hgise isolation of rooms from corridors was reported
GOOD or 0.K. in the opinion of a1l the users.

WINDOW LIGHTING

In conclusion window 11ght1nq vias reported GOOD or 0.K. except for 3
comments that sunlight doesh't reach indoors.

BUILDING/ROOM SHAPE

In conclusion the building and room shape were reported G39D or 0.K. in
the opinion of the users.

LU Y

CIRCULATION AREAS

The corridor exhibit facilities on the third floor of the Art Building
were reported by the academic bu11a1nq administrator NOT FuUNCTIONAL

in his opinion BECAUSE the corridor is too narrow, the wa:] is too hard
(p]asterg and the lighting is too hot.

In conclusion the circulation_areas weré all reported GOOD or 0.K. in
the opinion of the users except for three comments on there being too
much furniture in instructional rooms.

WINDOY LOCATION

In conclusion, the windows were reported to be located GOOD or 0.K. in
the opinion of the users,

COLOR SCHEME

POOR in the library.

In conclusion, the interior color scheme (except library) was reported
0.K. in the opinion of the facuTty and 0.K. or POOR in the opinion of
the students.
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AUDIO VISUAL EQUIPMENT (Mot tabulated in Table 1) :
3 The rooms for which reports were made did not contaiﬁ AV 2quipment.

L SUPPLY STORAGE

POOR in library because none provided.

! ] kT

In conclusion, personal student supplies storane facilities in

) instructional rooms was reported in a manner that suggest individual
room problems exist: 1i.e. perhaps ceramic students store more sunplies
\ than painting students, etc.

-,

Ceilings (Not tabulated in Table 1)

POOR in halls because they aren't designed for easy access to utilities.
(z bar instead of lay-in)
POOR in sculpture and painting studios because not high enough.

POOR in art gallery because architecturally "too active™

-

In conclusion, the ceilings were reporied POOR in the ooinion of the
users.

OFFICE DESKS AND CHAIRS (Not tabulated in Table 1)

In conclusion, the office desk storage, and work surface height and size
: were reported GOOD or 0.%. in the opinion of the users. '

In conclusion, the office chairs and bookshe]ves were reported GOOD or
0.K. in the 0pin1on of the users.

GARMENT STORAGE

' POOR in library because none provided §
3 POOR in offices because none provided ;
3 POOR in instructional rooms because located incorrectly

In conclusion the garmentustoragg_faci]ities were reported POOR in the
opinion of the users.

OTHER CHARACTERISTICS,QF“BUILDING

Sl o e

In conclusion, the other characteristics of the Art Building that were
reported GOOD or 0.K. in the opinion 6f the academic administrator were

1 other classroom and office equipmént, $tudent chairs; departiental storage
rooms , student lounges, rest rcoms, conference room, relationships of.
roofis , size of classrooms and location of the building.

One further observation was made:

l The outside walls of the Art Building weire reported NOT FUNCTIONAL in the
¢ opinion of the plant superintendent because they contain no sandwich
insulation in the ribs which are exposed tc room interior; "terrific heat !
loss results in drafty conditions near outside walls and high heating costs.'

Aruitoxt provided by Eic:
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OTHER CHARACTERISTICS OF ART GALLERY

In conclusion, the other characteristics of the Art Ga]]ery that ware
reported GOOD or 9.K. (without exception) in the cpinion of the curator
were rest rooms, relationship of rooms, shape of rooms and location of
gallery.

OTHER CHARACTERISTICS OF INSTRUCTIONAL ROOMS

The painting studio skylights in the Art Building were renorted bv the
academic buiidina administrator NOT FUNCTIONAL in his opinion BECAUSE

the daylight only reaches about 25% of the total room floor area, and

about 50% of that area is circulation space.

In conclusion, the facilities for darkening windows in instructional
rooms were reported POOR in th~ opinion of the faculty because there
aren't any.

VALUE JUDGEMENTS

From the opinions and problems reported by the users, and the conclusions
reported by the evaluator, the following value Judqem&nts might be made
by an administrator:

1. The thermal environméent is unsatisfactory for all functions. The
HVAC system was not completely operational at the time of the survey
and was genera]ly reported unsatisfactory: it should be re-evaluated
again this spring.

a) The role that the uninsulated exterior walls and loose-fitting
windows play in uncomfortable conditions should be svecifically
investigated.

2. The luminous environment is satisfactory for all functions. E

3. The sonic environment is poor in the classrooms and offices for two
Yeasons :

a; High intensity construction noises

b} Poor room acoustics reported by the faculty. However, this
should receive further stiidy because the students valund Yoom
acoustics GOOQ or 0.K.

4. The spatial environment is satisfactory for all functions. X

|

5. The ceilings, hallway floors, and garment storage facilities are
universally not functional and should be studied for correction.

L

6. The studios and exhibit areas and building safety facilities have
design problems that should be studied for Droqramm1ng statements
that would foster more satisfactory solutions in futiure desians.

67




Page C-11

CONCLUSIONS ON THME EVALUATION METHODOLNGY j

b The third study objective was to have this study serve as a pilot study §
‘ for a theory of evaluations. The following comments respond to that ;
objective. ;

%

1. Information useful for programming and design, and for possible
renovations was gathered from users in raference to the building, _
F to specific kinds of rooms, and to some specific physical characteristics.

2. The procedure can be improved to provide more useful information:

a) By interviewing students and faculty, particularly while touring
the building or room which is to be evaluated. _

b} By adding one more kind of form, entitled: Administrator

: evaluation of Special Purpose Rooms. _

E. ¢) By filling in the identification lines fer campus, building and

room before the forms are distributed to the campus for

] , completion,

| d) By in¢reasing the common contént of all forins for more
genera11zat1on

e} By using fewer, but the broadest, and more inclusive term possible
for each characteristic.

3. There's no easy way to assure a careful or thoughtful questionnaire !
completion, but the qualifications of the pérson making the return
can be considered when the results are reported.

4. If an evaluation is to be céentered on the instrumental use of an !
objec¢t for a human end; this Kind of opinion poll immediately
exposes for further study physical characteristics that are both
¢ood and bad in the opinions of the users for their activities.
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APPENDIX B: REVISED METHODLOGY AND QUESTIONNAIRES . .

The questionnaires which follow have been redesigned fram the experience
gained in using those in Appendix A. They are intended only for use in evalua-
ting a new academi¢ facility after initial occupancy. Further redesign will
undoubtedly be needed as further experiente is gained in their use. The ques-
tionnaires are meant to give the users the opportunity to report: a) problems
they have pe;ceived, and b) "valuing" opinions about separate physical charac-
teristics of facilities. With these goals in mind, they have been designed
using the broadest and most general temms possible, and using each term on as
many questionnaires as possible. All returns (except the M & O Evaluation of
Building) can bé tabulated in the following manner, entering the number of
returns with GOOD or O.K. or POOR values in the appropriaté ¢olumn as was done
in Table 1.

_ Instructional Rooms | S.P. Rms. | _ Offices | Bldg. !
Ttem Studént 1 Teacher |  Adm. Te&cher & | Acdm.

R L 1. . Btaif e
G&%@?GD@%WRVm@&F G'D-OX-P'R |G'D-CK-P'R

e
N O

e e e il e . B e e T g —

b
b L

.
RN

e
©O ©

B NN
MO

Values above the solid horizontal line can be horizontally generalized; below

the line, all values are unique for each kind of questionnarie.
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initial evaluation should occur: a) for the users, in the first few

occupancy; and b) for the building, in the first six months of occu-

pancy, preferably after three or four months have elapsed to allow HVAC, etc.

adjustmments to have been made. When it isn't possible to meet both of these

Ccriteria

at the same time, it is recommended that since only a few of the phys-

ical aspects included in the questionnaires are adjustable, first consideration

should be given to catching the user's fresh impressions of the building, and

the evaluation should take place no later than the beginning of the third week

of initial use of the building. The following steps are reécomended:

1.

Aa

b.

C.

d.

£f.

2.

Entitle all questionnaires with respondént's, campus and building names,
and date of evaluation.
One Administrator Evaluation of Building for each person directly res-

ponsible for the functional occupancy 6f the building or a major group
of rocms in it; cepartmént neads may e an example of this.

Oné M & O Pérscnnel Evaluation of Building for each person directly
responsible for thé planfiing or implementation of the maintenance
and/or opératicn of the building; the plant supérintendent and chief
custédian rmay bé eoxanmplés of this.

Oné Teacher & Staff Evaluation of Offices for each perscn assigned
to the ¢ontinuous use of an office.,

One Teacher Evaluation of Imstructionzl Rochis per rocm for each teacher
who uses it at least oné contact hour per week.

Enough Student Evaluation ¢f Instriictional Rooms per rocm to répresent
a 20% sample of those students using it each cOntact period per wéeék.

One Administ¥ator Evaluation of Other Rocms for éach reem not othérwise
included, to be evaluated by thé functional or opérational administra-
tor, whichever is more approrrizte. Examples of rodms in this catoscory
may be lobbies, storage rooms, building service rociis, exhibit areas,
assemblage rooams, etc.

Deliver questionnaires, interviewing each functional or operational ad-
ministrator concerned with the building ,and noting "not functional
because" (page 6) corments they make while touring the building.

Tally the "good-ok-poor" value responses as shown in Table 1 (page 8).
Make summary value statements fram Takle 1 about each physical aspoct

evaluated for each room and for the building (pages 10 - 15)

4
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5. Make "not functional because” statcments fram the "What's the Problem?"
column about .physical aspects of each room and of the building. (pages
10 - 15)

6. Prepare value judgment statements about envirommental conditions or

about rooms or specific physical aspects that indicate what conditions

ought to be further evaluated (page 16)

-
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EVALUATION @
| JF BUILDINGS | o
. BY M &0 PERSONNEL o
UNY Office of Facilities Programing Person's Name

. . Title .
- and Research - Date

.
4

r 3 nis is your opportunity to help us do a better job of planning mstructlonal facilities.

Please glve us your bést opinion on the ph ysical aspects of roans and mechanical equiprent by

rrflt:mg in each space GOCD, OK, or POOR. We are really looking for problems, so when you write
DR, please try to tell us what the problem is in the section below, or on the back of the page.

b .. - Cixcuylation Areas Assigned Roams Service Rooits
r fl - Stair-| Eie- Class- Off-
- Halls | ways |vator |Other rocms |Labs |ices |Otheriidechi Store {Rest {Other

ni rior SurfaCes
| Valis
Floox
-Ceiling
Hard' 'are

i i

xk;.amcal _Equin,
Heatmg

i Cooling
,Jentﬁating _

lebwg _ _ 1 S DR A |

Tayldng ‘ o _ _ 1 ‘ | -

t:lectmcal .

Scn.cnce Gr. II

v |l e

’t
fety Facilitiecs

“ire Alams L , q
Firé Exits

‘ zmdn.ca vad
Jther

‘ior Surfaces
alls
Windows
(e

| =

Qth

WHAT'S THE PROBLIM: Please use roam number vwhen possible, and cross-index your comments by
nurber to the appropriate box above.

|
1
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FILMED FROM BEST AVAIIABLE COPY ,
st s o . T - ~ - e ,
LY ALOATIVIE \( D) Puilc_w} R e 20
OF BUILDINGS Room Vo, - ~e
3Y ADIAINISTRATORS . Poon 1ype ) Rp—
: Mame -
. SWIY Office of Facilities Date_ _ S T
b' Proyraning & Research : - " :
This is your opgortunity to help us do a better job of dlanning facilities. 2Please give us
i our best opinion of the following list of itsms in this room by making an agsrcpriate chack
/) on the rating lines. And If you rate something on the poor sidz, try in tell us whal
you think the problem is. L& o
. The CHARMCTERISTIC being BVALAMTEID = & '@ & & o VHAT IS THS PRCILII
P . é:ﬁ' é:" ,.4?,‘ . Q.o N 61:. .
SOUN__ Overall sound gquality of roem = | *° 1 S L . e
' 'I T 2biiity to hear/be heard , , - I g | ' i .
Pls. Noise isolation from outdoors . b - A
;4- N Noise isolation betwazn rooms | e v $
R Other sound considerations (szec if-_} T L
. 6. CLIMATE " Overall climate quality of room . PR T -
[ 4ie _ Freshness of air | T R R )
| } < Temperature of air ' e )
v 9. _ Draft-free-ness cf air ' Py . K
2.0, Confort of extarior walls/firindows i by , Y -~
'% . Other climzte considerations {spacify} \ N v
¥, LIGHTING ovevall lightiag guality of room ; 4 W B f
13, . Light from windows : I S R f
L' Room lighting | . ' s
% - ‘Col;or of: xgalls, flobrs, 2atc. o N Sty )
9. ~  Glare-freernssn of surfacas |y T T T )
. . Other lighting considerzions (sgecify) [ L L d Y o
i . Space Querzll "spacs" qualiiy of room T N T T
e, . Lenqth, width, & h2ight of voom o N
1. Tehgth, width, & halight of spacs vou occudy vt .t
;{ . Alount & arrangamanl of fexniture . i I B
22. Work surface heicht & size | ;. 1. v 4y
o -Othar "spzce" considzrations (sd2cify) ' y 19
-§ . BUILDING _Overall guality of building | i 0
'2_5~ - " .wboors ¢ V. 4+ s 1y il
Ze. ¥indaows 1 f BN N | .
::1 . _Floor coverings : ' N R
?ag. i ght control for audio-visua) viewing | . 4 9 v
a, Other building cunsiderations {s;ecif;() Ly Ly Lt
z EQUIPHENT _Overall quality of eguisment \ 3 ! '
l‘ L. . Furniture 1 A | A *
32. Facilities to stors gavmenks |, e v ]
i . Facilitiss to store sunplias N 'y O |
bd.. _' Other eguirmant (spocify) ) N B _
35, ROOMS overall qualit_,' of rooms , -\ 4~ 4 4y '
K : Student loungss . (I T SO |
ﬁ;i ¢ - _ ' .Conferznce roms | v ' ' S
38. . Entrances and lobbisz 1 ' IR DO |
X . kast rooms ' . W B
"-]~= . Building storize . ’ N L t . .
41. | . Devartmantal storaja ' S T B
A2 _ T ) "~ Custodial rosns t - 1 L. 74
"L_ - . Shabee and sinas of'rc-c-::.s i A et S8
‘H-' '. : I»cﬂ tionzhins room Lo xeem ¢ bt ' ) s
31 TrrBizps we have nmissad ..;-...t-""h'l.nsj in the ahove lish that you'd like o soimn-ne 4 -
77 please do £nm on the back of tihis quastigrnaire. o want to know in wh:t TR
o thie hinilddne Mtoene von on' - or aff! -




EVALUATION
IF ROOMS
BY STUDENTS

>U‘IY Office of Facilities

this is your opportunity
tyour best obinion of the
/) on the rating lines.

FILMED FROM BEST AVAILABLE COPY

Programing & Research

Campus_ % . — =24
Building ~—— = —————
koom Uo.. -
Room Type T
Nawme B .- R
Date I

to help us do a better job of planning facilities. Please give us
following list of jtems in this room by making an appropriats ¢
And if you rate somsthing on the poor side, try to t2ll us what

cnock

Ty

. i ‘ou think the problem is. 5 i y
+  The CHARACTERISTIC being EVALUATED g's & & WHAT I$ THE PROSLEN?
. . &7 O o .- 9
{ & 6.8 .8 &
1. SQUND Overall sound quality of room (o~ , "*° - 1 [ U L e
l 2. : Ability to hear/be heard | y - 1,_ N ' { '
%“3. Noise isolation from outdoors 1 t ' I | ) b
4. Noise isolation betwead rooms , B ' ?
: '5: Other sound considerations (so°c1:v) L 1 ) . ' fo-
4%+ CLIMATE * Overall climate cu.al:.ty of room b P !
3?’. Freshness of 2air , 1 1 ¢ .
Temperatura of air ' ' B I
. Dbraft-free-ness of air L a1 .
Comfort of exterior walls/windows R T ! ~ ’
Other ¢limate considsrations (specify) T r . L_ 1 )
2. LIGHTING Overall lighting quality of room , 4. . v+ 4 v .
;.’f . . Light from windows n ' N A
4y ' Room li¢hting , by
;\5. . Color of wa11s, flodrs, 28¢e g N Y D T |
l": <" Glare free-ness' of suxfices’ TN DR R N N |
1/, . Othexr I].qnn...l"l"t co-ﬂ.sz.c.:ra..nons (specify) (v = vy 4 %
'18. SPACE Overall “"space” quality of zdom y v 4 3. N
. Length, width, & height of room |, R RO B |
) Irencrt‘l, ‘width, & height of spacz you oécupy T ' N T |
21, Rnount & drrangement of furniturs | s TR A I
i, Work surface height & size A
13. -Other "space" considsrations (sp2cify) , M ~
.24, BUILDING Overall quality of building [ ., 4 , . 1. 4
; R - . -Doors . 1 y . P t i —
i . Bindows | 1. I B I B |
/. o Floor coverings , '3 ) § oy
33. Light control for audio-visual wies 2Ing T SR
1\, Other building couus i' ations (spezifvy) ' Vo 4
30. EQUIPMENT _Overc.ll quality of ecuizgmant L 1 1 . [ i
3_.__ - Furniture | i N B D )
; 1. Fac:.lltles to stors ganeanis 1 R P t
Facilities to stors suppliss | ' RN RO TR
Other eguigment (specify) Lt I

gl

1"&5‘-‘& COMMENTS: Perhaps wz have missed something in the above list that you'd li’<=' to cormant
Please do so below or on the back of this questionnairs. nt Lo know in

ways this building "turns you on" - or off!
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-
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FILMED PROM BEST AVAILABLE COPY 1
: - . L S et 1)
EVALUATION Conpus_. T c-
; Building er o= o m———
\ OF ROOMS Room UYo.. e
. BY TEACHERS . Room Typs S
. Name. T
SUNY Office of racilities Date . -
Programing & Pescarch ' . . L
Thisois.your'opporﬁunity to help us do a bnttnr job of planning fac give us
' your best opinion of the following list of items in this room by maX n appropriats checgh
© (/) on the rating lines. and if you rate son:tﬁing on the poor side to tell what
ryou think the problem is. . & .
. . . L
« The CHARMCTERISTIC being SVALLATED. & S & & WHAT IS THE PROZLIM?
\ { . . ¥ O iy L
1. SOUND Overall sound gquality of room (=, "= 4+ ' o 7 4
| '2 ' Ability to hear/bs heard | gt ; S I | '
{ Noise isolation from outdoors [ b et R
b4 _ Noise isolation betwaen i W T S T v
5. Other sound considerations (sp2cify) | o | :
§, "CLIMATE " Overall climate quality of roon 1 ) i t | )
EI-T. Preshness.of air v 'R ) f - ’ ‘
: 8. Temperature of air | Ly P
b { 9. braft-free-ness of air , 4 4 4, ¢~ :
' 0._ Comfort of exterior walls/windows ; 4 -4 "4 4 1 >
Other climate considsraztions (sp2cify) | N
r2~ LIGHTING Overall lighting quality of room T Y |
3 - Light from windows ' T NN N .
14- ' ‘ Room lichting o 4, 1 4
.5 - Color of 'walls, ’103*3, Bt r oy
’ (5‘ - Glare-;rea—ness of suxfaces "{ "y U cjIUURLIUY
177 . .other lighting considérations (sg&cifg) C 1y vy
8. SPACE . Overall "space" quality of zoéom R I O
300 Length, width. & keight of xocom |  _, - 4 .y r )
0. Longth, width, & haicht of space vou'occudy | 1y 1. v g
' 21. Pnount § arrangement of fuwaiturz | Pt .y
2. Work surfacs height & size ' 1 N | .
L3, -Other "space" considsraztions (specify) ;| T
24, BUILDING Overall GLalluj of building ;. . ) \ 1 )
[ (‘ - . “Poors ¢ { ' t _l_. [
e . Windows ¢ v v vty ..
27. .Floor covestings . S DR I
r;, L1 ht control for ;uclo—v-SLal viewing n TR N '
- Lo, Othe: building cuansidzrations (sp2zify) . P ey )
| 30. EQUIPMENT .Overz1l ‘guality of eguizmant , T o0 1
‘L; .. Furniture { L L *
> RN Facilities to store garmants | ' T
33. . Facilitiss to store supsliess ? ) 1
1[3. . Other eguigment (sgszify) ) vy '

OTHER COMMENTS: Perhaps w2 have wmissa2d somsathing in the abova

- e W o

Pleas:s do s balow or on tha back of this
ways this bailding "turns vou on”
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FILMED PROM BEST AVAILABLE COPY
. ) . e T, AVOURRIIS
Campus . X L - '
- EVALUATION @ Building PP — ‘ L
[ F NON-INSTRUCTIONAL ROOMS g“‘ }1{?-'- . . - ———
L BY OCCUPANTS Yona - . | —
UNY Office of Facilities Date . SO —
‘ Programing P-‘* carch : : LT e -
| his 'is your opport'unity to help us do a better job of plenning facilities. Please Give us
| “sour best opinion of ths following list of items in this room by making an approgriate check
- /) on the rating lines. BAnd if you rate something on the poor sida, try to tell us what
I ou thinkX the -probleam is. _ . & 0 ‘
. L &-3,' © e, .
L " . fThe CHARICTSRISTIC being EVALLATED é??'oé: s Qé-. o VAT IS THIZ PROILIN?
[ { . 4‘1&‘ G TEY 3 ‘6'? ‘
. SOUND Overall sound quality of reom -+ , "=" 4« ° G o7 - e
l . ' . 2bility to hear/bs heard , , . T, 'S A | o
Noise isolation from outdoors | o ey R
) . Noise isolation batween rooms , o~ o 4, 4+ 4 1
. Other sound considerations (spacify) 5 [ v et ] -
.'}‘z "CLIMATE * Qverall climate cu.allty of room | ) T W .
1 { Freshness of air v oL . L
{ : 8. ‘I‘emperature'of air t ' { } [ I )
" _ DPraft-free-ness of air { 0 1 -
1} t, Comfort of exterior walls/windows -y ) ~ ‘
L 11, Other climate considsrations (spz2ciiv), ooy )
2, LIGHTING Over._ll lighting quality of room | oy 4 1y
! 3 ¢ Light from windows N P )
Ly : Room lichting , , =, T
15, . Color of ‘walls, floors, aic. 3 Lty
: 1 . ’ = Glare-‘ree sness'of suxfaces Ty Ny T CVUUTUTN T
Tre . Other llq:l..-;.:r C'O.;S‘a rations (S QCifV) E" i ) ‘“I.‘. *_ I _._|_ g' .
8. SPACE Overall "space" quality of room " ) T
j o . Lenql:h, wmt.-. & helgﬁt e oo™ {4y t t { ’
v. Lehgth, width, & hoicht of spacs vou'occupy ; T
214 ' Pmount & arrangsm=nt of furaiturs | L N R
j . Work surface haight & size I N N ’
4 -Other "space™ considzritions (specify) L. . 1 U S
3 . . :
*;2{;. BUILDING Overall quality of building ) S S .
. . . Doors T S N B - ’
* . . v’lndﬁ"" 1 L U B )
27. B _ " Floor covevings , vty .
b i . Light control for audio-visual =lewing | N 1.t ')
4. Other building cunsidera tions (spzciiy) f ' o ’ -
| 30, EQUIPHMEMT -Overall guality of szuigmsnt t 1 . |
Y. Furnituzrs 1 T .
i. ‘ Pac:.htle.; to store garizats | 1 ) Lo g
b 33. Facilities to stors supolias | ] ' '
| i:]"., . Other eguiczmant (specify) ' N S B
 OTHER COMMENTS: Perhaps we have missad sonsthing in the ahova list that you'd 1like to cerment
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State University of New York
AREA PER ACTIVITY IN CLASSROOMS

QONTENTS Page
Contents and Summary 1
Introduction : ‘ 2
Purpose of Study 3
Procedure 4
Obsexvations and Implications

On definitions of temms 4

On timing a study

On the assigment of area to activity 10
Conclusions 19

Appendices (Available only in original office copies)
A, Sumary of Data for each Roam (Examples-pages 10 & 11)
B, Physical Space Inventory 7/10/67 (Example-page 17)
C. Instructional Activities Occurring in
Classroans, Fall 1966 (Example-page 14)

A prototype study is conducted which reveals that the empirical
study of roanws as they are being used (as contrasted to survevs, or
to nomative approached) contributes useful infommation for the plan-
ning, programmning, and design of classroctis. The use being made of
the floor areas of thirty-seven classroams is analyzed for each ac~
tivity occurring in théem. Obsarvations ave made with two implica-
tions on the definition of temms, and two implications on the timing
of area per activity studies. Observations on the use of floor area
indi¢ate: the need for a new planning unit of “usable" floor area:
the need to examine area and access implications of furniture before
it is purchased; the need to re-plan roaus with inefficient architec~
tural designs; the need for "wniversal" kinds of spaces: the need to
substitute anpirical for nomative approaches to projecting floor
area requirements; the need to substitute two efficiency measures for
the “space utilization" concept: and the need to store both "is" and
"ought" data for analytic purposes.
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State University of New York
AREA PER ACTIVITY IN CLASSROOMS

INTRODUCTION

The factor which we call "area per activity" is expressed as square
feet of floor area per activity, where the activity may be a seated student,
an instructor lecturing, or any other of the many activities that ocur in
Classrooms. The factor is a link between human needs for camfort and. utility,
and the floor area (and space) which is needed to accanmodate them. The
factors are often called "space standards" when the activities have been
luimped together for a particular kind of space for human use.

It is comon for space standards to be the result of survey angd aver-
aging. For example, a recént California report_l cites: ‘“The space per
station camponent camionly uséd in planning...has traditionally beéen 15
square feet per station". It goes on to show the different area factors
used by other colleges, and for various sizes of classroams, varying from
11.4 to 13.4 square feet. But when their recomméndation is posed, they .
again quote the "traditional" 15 square feet figure and throw in the ghrase:
"...including space in service area". Thus, tradition is used as the
authority to allocate building areas.

The same approach is used (but in the opposite direction) when theore-
tical studies of what ought to be are used for area factors. Yurkovich, in

1 Matsler, Franklin G., Space and Utilization Standards, Califomia
Public Higher Education, published by the Coordinating Council for
Higher Education, Sacramento, California, Septenber 1966, page 16.
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a recent report reconmends as a way "... for determining an objective and
appropriate space factor...", that "...typical arrangenents must be tried
out on paper. .."2 In this approach, the planner is using his expert know-
ledge to benefit the users; however, unless he bases his solution on ex-
tensive field observations, he must also substitute his experiences and
values for those of the users.

Thus neither the traditional approach, which surveys and averages,
nor the idealistic approach, which seeks paper answers, appear to cbserve
m—g;:i.ng empirical reality as the basis for the assignment of area to
activity except in very special cases. Our dquestion is: can observations
of on-going campus activities provide new information that is useful for

the planning, programing, and design of spaces for learning?

PURPOSE OF STUDY

The need that suggested this prototype study was to develop "space
standards" grounded in empirical experience. Secondarily, the question

was: can empirical reality provide new data that may be useful in turn as

input:

1. For planning, in the normative computation of how much
building area a campus must and ought to have built for
it.

2. For programing, in the normative computation of how imich

building area an activity must and ought to have built
for it.

3. PFor design, in the normative description of shapes and
relationships of building areas needed for the effi-
cient and effective implementation of educational aims.

2 Yurkovich, Jam V., A Methodology for Determining Future Physical
Pacilities Requirements for Institutions of Higher Education, Uni-
versity of Wiscansin, Madison, Wiscansin, becember 1966, page 20.
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PROCEDURE

The procedure was to collect, classify, and examine data on the
use of instructional roans from three sources as follows:

1. Thirty-seven classroars were examined by a study team
consisting of the writer and two sunmer employees. The
area required for each identifiasble activity that seemed
to have occurred in it was measured (sample, Exhibit 1,
Wheeler 202.) Furniture was left as found, and only
twice™ were pecple at the campus quizzéd on the use of a

roam. An analysis of floor area per activity was made
(Exhibit 2).

2. ‘The official Physical Space Inventory dated July 10, 1967
was examined, noting the net area, student stations, and
"used as" informmation for each of the 37 rooms (Exhibit 4,
includes Wheeler 202) .

3. A special printout of Instructional Activities Occurring
in Classrooms in the fall of 1966 was eéxamined, and the
numoer of students in each class meeting was noted for
each kind of meeting (lécture, quiz discussion, laboratory,
etc.) in each of the 37 rcans (Exhibit 3, wWhéeler 202).

OBSERVATIONS AND _IMPLICATIONSZCN DEFINITION OF TERMS

The first observation concerns the anarchy of words that assails
ane from all sides in the field of physical facilities. The author once
asked eleven different people in the Office of Facilities what referents
came to their mind when the word "auditorium" was mentioned. Eleven
wmiquely different answers were recorded. In order to cover all the
answers, it was necessary to describe the use of the word to inciude any
space in which people cane together to view an activity. ‘The referents
for the word thus included roams such as arenas (including gyms), theatexs,

music halls, little theaters, exhibition halls, and lecture halls,

For Wheeler 209 and Alumi 200

The word cbservation refers to a statement about the data which,

was made because there appeared to be an opportunity for corrective
action. The word implication refers to a statement of an action which
is suggested to correct the condition dbserved.
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A. OBSERVATION - When the term "student station" is used nor-~
matively in the Physical Space Inventory to describe what
ought to be, it refers to the square feet of floor area
which ought to be available for cne student at leaming and
inclules a pProportionate share of the areas needed for all
the other activities occurring in the room. When it is
used in the Assignment of Area to Activity (this study) it
refers to the floor area taken up by one student at leaming
but excludes all cother activity areas in the room. If it
ware used to refer to the Instructicnal Activities Qccurring
in Classroaus report, it would refer to the nuwber of stu~
dents registered as attending class in one roam at one time.
Thus, the referent for the tem "student station" is differ-
ent in each of the three cases, but the description of use
0f the term, as a place at which a student can be at leam-
ing, is identical. 2nd this is to be expected. Yurovichl,
uses five different referents in his definition of a student
station: cne chalr or seat, aréa of a table, persons, total
arca of the suite, and equipiment. His description of use of
the word is "...the facilities required to atcamodate one
person at a given time".

IMPLICATTONS 1

That, in making any study of physical facili-
ties, operational definitions for each word
used to synbolize reality are needed.

IMPLICATION 2

That each definition must. contain both the
referents which the word symbolizes, and a
description of the ways in which the word may
be used in the context of the realities being
studied.

OBSERVATIONS AND IMPLICATIONS ON TIMING A STUDY

If it is necessary to correlate data on counts or neasures of real-
ity in classrooams, with inventory data and with student enrollment data,
the camplexity of the task must be considered. It means that the activi-

ties of perhaps three different offices at each campus and two or three

1 op. cit., page B-2.

il
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in the Central Administration mist be coordinated in gathering the data.
Some comments on each operation are in order:

B. BSERVATINS ~ (1) The actual classroams could not all be
“meaningfully measured or counted during the summer. Roams
were often being cleaned or the furniture changed for new

functions so that it was difficult to see how they had
been used. In the agricultural and technical laboratories,
no instruction was occurring and thé study téam was not ex-
perienced enouch to be able to tell what activities would
be taking place in them. (2) Thé Physical Space Inventory
is meant to be updated on a continuing basis so that the
printout taken July 10, 1967 was perhaps accurate only for
the day of the last update. (3) The Instructional Activi-
ties Occurring in Classroams printout used information ga-
thered at a single point in time in the fall of 1966, and
contains only those rooms being used at that time. As com~
pared to the July 10 { 1967 report, some rooms are listed
that no langer exist’ and some are not listed that are no«:z
being used.

IMPLICATION 3

That all three data banks must be camwpiléd at
the same instant in timé as a snapshop of cam-
pus activity if they aré to be compared and
correlated.

IMPLICATION 4

That the mament chosen for gathering data must
therefore be while school is in session, at
the same time that information on course en-
rollments is reported by the registrars,

OBSERVATIONS and IMPLICATIONS on AREA PER ACTIVITY

Floor areas could be identified for twelve distinct kinds of activities
in classrooms. ‘The areas for these activities are defined, for the purpose
of this study as follows (see Exhibits 1 and 2, pages 10 and 11, for exanple):

1 Gymmasium 103 and Home Economics 2 and 4, for exanple,

2 Wheeler 208, 210, and 213, and Home Econamics 3, for exanple.
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Instructional Area

-

Refers to floor area devoted to teacher's desk, -
lectern, demonstration table, etc., and the floor
area needed to access these and other teaching
aids such as blackboards, maps, etc.

Describes the spacel normally used by an instruc-
tor when he is presenting information to students
in a classrocm.

Student Station Area

Refers to the floor area devoted to a student's
chair, stool, or standinhg space plus performance
areas such as tablet arms, tables, laboratory
benches or other equipment, plus any necessary
floor area separating these fixtures.

Describes the space normally occupied by one stu-
dent at learning.

Utilities Area

Refers to the floor area devoted to such items as
heating radiators, ventilation fans, etc.

Describes the space occupied by fixed items of
building operational equipment.

Qoat Rack Area

Refers to floor area beneath fixed or movable hang-
ers and includes the area taken up by the gamments.

Describes the space occupied by student garments
being stored.

Architectural Area

Refers to the floor area devoted to the building
structural members or to nooks, alcoves, or door-
swing areas.

Describes the space devoted to intrinsic structural
requirenents of the building or to instrumental ac-
cess spaces between functions but which are not
needed to fulfill the functions.

1 Space in this report refers to the three dimensions (length x width
x helght) occupied by the people or equipment perxforming the acti-
. vity; it describes a functional but wall-less wlume of air and its

I 8‘5




—y—

o i

Refers tn the floor area taken up by instructional
equipment such as projectors.,

Describes the space used to store instructional
alds equipment, exclusive of "instructional space"

Refers to the floor area taken up by instructional

Describes the space used to store instructional

Refers to floor area taken up by cabinets or cases
containing materials to be dbserved by students.

Describes the space taken up by display equipment,

Reférs to floor area dewoted to fixed or movable
equipment or counters used intermittently or occa-
sionally by students for special tasks that camnot

Describes the space taken up by preparation facilities.

Refers to the floor area of the rocam that is left
after deducting all cther discrete activity areas
listed above {1-9) from the net area of the roam.

Describes the space used by students to travel from
the dooxrway to their stations.

6 Storage of Equipment Area
equipment.
7 Storage of Supplies Area
supplies.
supplies,
8 Display Area
9 Preparation Area
be done at their stations.
10 Circulation Area
11

Instruction - Circulation Area

Refers to the floor area of the room that is left
after deducting all (1-9) discrete activity areas
and which is used for both instruction and circula-
tion.

Describes the space used by instructors to present

infornnation but nust also be used by students to
travel fram the dooxrway to their stations.
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12 Instruction ~ Circulation ~ Student Station Area

Refers to the floor area of the room that is left
after deducting all (1-9) discrete activity areas
and which is used for instruction, circulation .
and student stations.

Describes the space used by instructors to pre-
sent information, and by the students at their
stations and as they move from station to door.

CBSERVATION — Architectural and utilities functions sometimes
dedicated substantial portions of the net floor area in a room,
thus making it unavailable for instruction or student stations.
For examples, see Ag - Eng. 103-104 where folding docrs and
utilities dbstruct 10% of the floor area, and Wheeler 209
where poorly placed doors {plus utilities) obstruct 15% of the
floor area.

IMPLICATION 5

That a concept of usable floor area (to exclude
utility or architectural aréas using more than
1% of the net arta) would bé more meaningfui for
discussing activity “"space standards" than the
usual "net area"”, because it would eliminate
areas that are wmavailable for the activity.

CBSERVATION — That some architectural floor areas could be elimin-
ated by redesigning the locaticn of entrance doors. For example,
in wheeler 209 the door could be moved fram the centar of the
wall to the front comner. This would eliminate the architectural
area and increase the student stations by nine. Similar opportun-
ities exist in Ag - Eng. 103-104 combined, An-Hus 1 and Wheeler
208 (over 10% of the roams observed) .

IMPLICATION 6

That the examination of existing classrooms for
efficient design of the floor area will reveal
opportunities for alterations to increase the
potential seating capacities of some rooms.

IMPLICATION 7

That the normative descriptim of c¢lassroams in
facility programs could include room design cri-
teria that would entail more efficient use of
floor areas.
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worksheet for Assipnrent of Arca to Activity

- ey L W | 1,
Campus; Page 11
IDENTIFICATION
Room: 202

Dates 8/3/67

INFORMATION GATHERED IN THE ROOH

Instruction: MName:
Equipment:

Students: Station Size;.

Arrangenent :
Chair Size:
Performance;

Miscellaneous Comments:

ASSIGNMENT OF AREA PER ACTIVITY

General Physics
Instructor desk 10.55*x2.5%; Supply storage 3.7'x3.05°

3.0'x3.0* assuming a 3.0'xL.0 seating area = 9.0 sq. f%.
6 benches, 4 each = 24

Stools

3.0'x2.0* counter

fole £ ﬁem?t%g; We3.2x D30 S—Z’%}l ._ 3 _9_5;_%%@39_
1 Instruction 16.'9::6.1. 103 | 1k
2 Student Stations 2% x 9.0 216 31
3 Utiliéies 2.6.7x1.0 13 2
L Coat Rack 7 1
5 Architectural 1.7x2.8 5 1
6 Séorage Equipment 2x5.8x2.5 29 L
T Storage Supplies 3.7#3.05 11 e
8 Displey 3.x3x1.2 11 2
9 Preparation ll.S+(;8.732.5) | 58 8

10 Instruction-Circulation . au3 35

INFORMATION FRO¥ INVENTORY

Inventory Print-out 7/10/67 - Room: 202  Stationss &4 p.8.F: 970

Instruction Type: . 1300

csience Laboratory

INFORMATION FROM THE REGISTRAR

# Secticn-Hours @ # Students, frem Class Enrollments Print-out, Fall, 1966

Lecture - 3 @ 21, 19

Laboratory - L @ 11, 7, 17, 17, 16 A

.Y
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OBSERVATIONS - (1) That the newer tablet arm chairs have in-
creased the floor area per student station by 0.5 feet, or
about 11%, bhecause of the increased front-to-back dimension.
Partly as a result, in roams with efficient use of floor
area, the average area per chair (J.nclud.mg all other func-
tions occurrmg in the room) to 11.2 in Wheeler 213 (ar-
ranged in ocolums). This latter figure would increase to
12.0 if the furmniture were effectively arranged as suggested
for Wheeler 214 (below). (2) That the design of access
(front, side, or rear) to the student chair determines how
they can be arranged in a room, and (3) that the way the
chailrs are arranged detemines the student station size. For
example, the chairs in Wheeler 208 and 209 are identical but
the student station sizes differ by 12%. (4) That the chairs
in some classroams can be rearranged for more efficient and
effective use of the room. For example, Wheeler 214 can be
rearranged into four rows of 10 chairs each for 40 stations vs.
the present 36, and at the same time the instructional area
would be increased by 2.0 feet in depth and a 4.0 foot wide
aisle created down the side which would free the coatrack of
the chairs that are now positioned under it.

IMPLICATION 8

That the examination of existing classrooms for ef-
ficient arrangement of furniture will reveal oppor-
tunities for rearrangements to increase the poten-
tial seating capacities of same roams.

IMPLICATION 9

That the normative description of classrooams in fa-
cility programs could include furniture design and
arrangerent criteria that would entail nore effi-
cient use of floor areas, more effective design of
the room, and reduced space needs for student sta-
tichs.

IMPLICATION 10

That the so-called "space utilization" reports on
current operations are badly named. They report cn
the percentage of the time that rooms and student
stations are used, and aiot an "space® or floor area.
Because they look no further than to count the num-
ber of chairs in a room, the efficient use of space
or floor area is taken for granted and never assess=-
ed. Thus, the space utilization reports are really
station utilization reports, and any exemination of
the utilization of rooms actually involves two con-
siderations: the utilization of floor area as mea-
sured against nommative criteria; and the utiliza~
tion of student stations as measured against the
tine available for use.

£0
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IMPLICATION 11

That a "space standard’ of 12 square feet per
student station is adequate for classrooms of
40 students.

F. OBSERVATION - Student chairs are spaced from 1 to 6 inches
from side or rear walls.

IMPLICATION 12

That there 1s a curtain of space (functioning
as space) up to 0.5 feet in depth in front of
walls that students may be seated next to,
which must be taken into consideration in the
planning, programing and design of classrooms.

G. OBSEIVATION - The fimctiagnal use of roams that don’'t have
fixed student station equipment (lecture hail seats, lab ben-
ches, etc.) tends to change over time. Examples were men-
tioned above in the section on Timing the Study, and others
are Wheeler (a new building) Rooms 203, 204, 208, and 209,
none of which carry the same functional title on the regis-
trar's printout as was shown on the architect's drawings.

IMPLICATION 13

That the dedication in design-of rooms to spe-
cific functions may bé operationally restric-
tive because inflexible, impose a conservative
environmentonto educators that is not respon-
sive tO0 their rapidly changing needs, and be
wvasteful because it builds in the necessity
for future remodeling.

H. CBSERVATION - There is a significant mismatch between class
enrcllments and the number of student stations in a room. It
can be seen in Table 1 (page 15) that a full third of all
class meetings use less than a quarter of the seats and that
only a quarter of the classes need ower three-quarters of the
available seats. As a result, the rate of utilization of stu-
dent stations can be seen to be largely determined by the num-
bers and sizes of yoams that are available for use.

IMPLICATION 14

That the normative procedures used by the

State University foxf projecting the numbers and
sizes of classroams™ needed in the future does
not entail a hich utilization of rooms, and
that a new method based in reality is needed if
high utilization is a value in planning.

1 Neither the Matsler nor Yurovich reports discuss this prcblem.
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Page 15

b Table 1
NUMBER OF SECTION HOURS BY QUARTILE OF SPATS AVAILABLE THAT
MET PER WEEK I[N EACH ROOM, FALL 1966, AS SUOAN BY THE
; INSTRUCTIONAL ZCITVITIFS COCURRING IN CLASSROONMS (EXHIBIT 3)
b
Room Seats
’ Number Counted Section Hours per
Quartile of Seats Counted
- 1st 2nd 3rd  4th  5tn
A4 1 53 5 9 5 5
3 AL 100 10 0 2 0 0
i AL 103 12 0 0 0 2
, AL 200 24 0 11 0 0
AL 203 39 2 7 11 7
AL 204 56 1 7 13 1
_ GY 101 30 0 0 7 5
3 GY 102 42 2 4 11 2
GY 103 36 0 3 5 9
ne 1 20 0 0 0 8 2
‘ HE 2 25 0 0 6 0
] HE 200 51 4 18 15 2
HE 201 36 1 12 10 3
HE 203 46 0 13 13 3
HE 204 48 5 5 10 2
, WH 100 142 13 6 6 2
3 wH 106 24 1 0 2 4
WH 107 16 1 0 0 0
i WH 108 26 3 1 6 7
' WH 109 24 0 1 2 11
1 WH 202 24 0 2 3 6
WH 203 24 0 6 8 9
WH 204 30 0 4 14 8
; WH 205 36 2 14 0 0 3
p WH 207 45 3 4 18 0
WH 209 27 2 0 4 20
; VH 210 32 0 3 11 2 5
WH 213 42 0 13 8 )
WH 214 36 3 4 18 9
S W 215 36 0 2 27 3
Wil 215 35 0 14 6 2
(593) Totals 48 155 239 141 10
3
\ 100% 8 26 40 24 2
3
¥ 23
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I. OBSERVATION - As can be seen in Table 2 (page 18), there are
substantial mismatches between the inventory-register infor-
mation, and actual counts or measures of reality in class-
roans, While the study team made no attempt to search out
the reasons for these differences, three are hypothesized:

- The inventory-registrar student station comt
seems to be based on planning space standards
of how many stations ought to be in the room
in the target year. As a result, 27 of the 37
rooms show differences with today's counts.
And in 17 of these rooms, the registrar's
count is less than the nuber of chairs in the
Yoams.

- Over ane~third of the net areas differ by more
than 5%. Most of these differences can prcba-
bly be traced to procedural or definition dif-
ficulties between the Central Office and the

canpus .

- The other two-thirds of the rooms differ by
less than 5% and appear to be the difference
between the architect's figure for the room
and what it actually measures. The measures
are identical in only two rooms.

IMPLICATION 15

That a confusion exists between what "is" -
the reality of the present and what "ought-to-
be" - the nommative standards toward which we
are building. Both kinds of information are
important: the "is"™ to determine the efficien~
¢y of utilization of student stations and to
match with registrar's data, and the "oughts"
to project the goals that have to be built for.
They are compared with each other to calculate
the efficient utilization of floor areas, and
to measure the progress being made toward the

goals.
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Pagce 18
Table 2
COMPARISON OF STUDENT
STATIONS AND AREAS OFF CLASSPOOMS
(See Exnibit 4 for “Inventory" data)
l
! Rocim Student Stations Net Arcas
L Number Counted Regjistrar Inventory Measured Inventory
A 1 12 NOJ 15 1 813 1 802
. 103 42 NOL 30 520 * 572
104 35 NOL 30 520 528
| 106 - 18 NOL 21 739 726
A 1 53 45 45 735 768
AL 100 10 10 10 1704 * 1 098
L ' 103 12 10 10 599 609
) 200 24 24 24 878 888
203 49 55 55 622 * 653
' ‘ 204 56 56 56 621 636
' GY 101 30 24 24 891 * 1 245
102 42 45 45 462 466
- 103 36 35 35 589 589
- HE 1 20 20 20 788 777
2 25 25 25 398 * 444
4 24 15 15 490 476
200 51 45 45 486 * 779
201 36 35 35 339 % 399
203 46 35 35 420 3¢9
204 48 45 45 513 % 79
. WH 100 142 125 125 1318 =* 611
[ 106 24 24 24 989 * 1 042
i 107 16 12 12 594 618
. 108 : 26 24 24 967 998
1 109 24 24 24 : 982 960
s 202 24 24 24 696 ~-F* o O -
203 24 26 26 722 738
204 30 28 28 600 618
205 36 26 26 1 089 1132
b 207 45 45 45 963 970
] 208 40 NOL 8 474 * 546
L 209 27 35 35 468 * 492
r 210 32 40 40 . ' 492 492
213 42 35 35 480 492
y 214 36 35 35 480 492
215 36 35 35 480 492
' { 216 35 35 35 480 492
|
4
‘ | * pifference between measured and inventory of 5% or more,
N
O
LR
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CONCLUSIONS

on the assigrment of area to activity to have a substantial influence
on the development of “space standards" for the planning, programing,
and design of spaces for lecarning.

mendations have been made for improving the planning of spaces for

It is oconcluded that this study provided sufficient empirical data

learning:

- A new planning standard of "usable" floor area (Implica-

tion 5).

- The examination of existing classrocms for eificient and

effective architectural design, and compilation of the
best usages for nommative purposes in programing (I-7),
computation of normative space factors for planning pur-
poses (I-11), and the remodeling of poorly designed rooms
(I-6) for better space usage.

-~ The examination of furniture sizes and arrangements for

the same purposes outlined in the previous statement (I-8
ad 9).

- The programing and design of "universal" rocms of various

sizes that can be used interchangeably for administrative
functions, classroams, non-science labs, faculty or sec~
retarial offices, recreational, or any of the many other
functional titles put on spaces that do not contain fixed
(built-in) equipment (I-13).

-~ For instructional roams, abandoning normative approaches

to the projecticn of roam sizes and nurbers needed, and
instituting a procedure based in reality (I-14).

- A reduction of floor area space facters for instructional

roans (I-11).

- Abandoning the "space utilization" concept and adooting

two efficiency measures in its place--floor area utiliza-
tion, and student station utilization (I-10).

- Storing room inventory data on both what actually exists

and on the nomative expectations for roams, so that the
efficient use of floor areas can be agsessed (I-15).

For example, the following recam-




