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Three topics are discussed--(1) designing the environment of educational
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the Environmental Design Center, who discussed the physical problems of educational
environments and suggested improvements. (RH)




_ university of wisconsin |

Designing An
Environment
For Learning




Designing An Environment
For Learning

Proceedings of A
Conference of Educational Survey
Directors of Member Universities
of the
Committee on Institutional Cooperation

April 27-28, 1967
Madison, Wisconsin

U.5. DEPARTMENT O HEALTH, EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS
STATED DO NOT MECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION
POSITION OR POLICY.




Foreword

To the best of my recollection, the survey directors of C.I.C. insti=~
tutions held their first meeting at Indiana University in 1959, We have
met every year since then, except for 1964, when we shifted from a fall
meeting in 1963 to a spring meeting in 1965. We have now met at the
following institutions on the general topics or themes indicated:

Indiana 1959 - Private survey organizations and consultants
Illinois 1960 - Standards for Educational Consultants

Purdue 1961 - Inter~ and Intra University Relationships
Mich, St, 1962 - Evaluating Surveys

Ohio 1963 - Frontier Perspectives

Chicago 165 - The Chicago Surveys

Mich. 1966 ~ The Community College Survey

Wis. 1967 - Evnironmental Aspects

The proceedings of this meeting at Wiscomsin were prepared from
notes taken by me, Judith Wilson assisted in this process,

i Howard E, Wakefield
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Conference of
Survey Directors of the C. I. C. Universities

Wisconsin Center
Langdon and Lake Streets
Madison, Wisconsin

April 27-28, 1967

FIRST SESSION ~ 1:00 p.m. Room 311
Wisconsin Cauater

Topic: "Designing the Environment of Educational
Ent¢vprises”

Consultants:
Sydney H. Williams, Visiting Mellon Lecturer
Department of Urhan and Regional Planning
The University o. Wisconsin

Max E. Anderson, Flanning Consultant
Max E. Anderson Associates, Madison

Kenton A, Peters, A. I, A,
Partner, Peters & Martinsons Associates, Madison

Chairman: Howard E. Wakefield, Director
Cooperative Educational Research & Services
The University of Wisconsin

Dinner =~ 6:30 p.m. Madison Inn
SECOND SESSION =~ 7:30 pem. Madison Inn

Topic: “Capabilities and Promise of Data Processing in
Comprehending the Educational Environment"

Speaker: E. Gordon Richardson, Coordinator
Research & Specifications Development
Iowa Educational Information Center
The University of Iowa

Chairman: Iiarvin Fruth, Assistant Director
Wisconsin Information Systems in Education
The University of Wisconsin

THIRD SESSION - 9:00 a.m. Room 311
Wisconsin Center
Topic: '"Optimun Learning Enviromments - Design
Mechanisms, Principles, and Applications"

Consultants:
Byron Bloomfield, A.IL A.
Director, Environmental Design Center
The University of Wiscomnsin

Darell Boyd Harmon, Visiting Research Professor
Environmental Design Center
The University of Wisconsin

Chairman: Howard E. Wakefield
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First Session

Designing the Environment of Educational
Enterprises

Consultants for this topic were Sydney H, Williams, who surveyed the state
of art in planning, lMax E. Anderson, who discussed problems of planning,
particularly in education, and Kenton A, Peters, who concluded with the
architect's view of school planning,

Williams prefaced his survey with a statement of objectives. Planners
should have the improvement of urban society as their broad view, which may
then be narrowed by looking for what is good or bad. An acquaintance with
the standards used in different fields is critical to this objective.
Planners must also master the techniques and ascertain the values relevant
to specific areas; e.g., traffic,

The planning process must progress from broad objectives to specific
programs in order to maintain the relevance of specific to broad plans. To
begin with, goals, not platitudes, must be established; e.g., health and
safety, Citizen involvément should be considered at this point. Research
and predicition will require new tools such as simulation and regression,
new programs such as population and economy, and physical trends in develop-
ment; e.8., trend surface analysis.

Initially, alternative plans should be developed and special studies
instigated when needed, The general plan which is then prepared should
include definite factual data and strong recommendations. In this respect
urban plans will differ from architectural plans, every part of which is
equally probable. Iinally, a schedule for realizing the general plan .
should be drawn up, It must not be forgotten, however, that frequent
corrections in plans will be necessitated by the upward spiral of a community,

School planners should turn to school authorities for standards and for
reactions to potential sites., Moreover, the master plan should be adopted
by the school board. 1In education, planners do not include detailed capital
planning, and they are more concerned with departures, such as the campus
plan as opposed to the neighborhood plan for education,

Anderson stated that, although school plant planning and city planning
cannot be done effectively without one another, they are now at odds.
Failures at prasent may be found at three levels: the conceptual, adminis-
trative, and technical,

At the conceptual level, city planners fail to understand the school in
proper terms, its functions and ends, and school planners do not under-
stand the strategic role of schools in the city building process. City and
school planners alike fail to see how each affects the other,

>




School planners tend to overlook envirommental factors. The age of
structures should not be the primary consideration., It must be recognized
instead that the school is a key to revitalizing urban neighborhoods.
School locations, for example, can determine property values and prejudice
city planning decisions.

City planners neglect proper school functions while school leaders
fail to see the school as a potential site for adult cultural meetings,
educational and youth centers, family counseling and parenthood preparation,
programs for the aged and the handicapped, and so forth. In fact, the
allocation of federal grants hinges more and more upon comprehensive
local and regional plans, and may, in the future, be tied exclusively to
such planning (e.g., the model cities program).

School organization is a problem (e.g., 6-3-3). Flexibility with
respect to organization and size is necessary in different parts of urban
areas. Converging major arteries, for instance, may alter conditions for
typical neighborhood schools. Schools should be a tool, not an object, of
development, School considerations need to be integrated with the main-
stream of public decision-making, for traffic, school and ather planners oftan
duplicate efforts, Moreover, schools should become more involved in
community development activities. Zoning features, for example, can, and
ought to be considered by school planners.

On the second level, the balkanization of govermment leads to admin-
istrative difficulties. Each local government unit should be assigned
enough functiong to balance needs and resources and deal effectively with
conflicting interests.

Peters stated that the architect infuses his role with "renaissance'
scope and quality, yet often feels like a leader who is unsure of the
direction of his followers. Individuals may dream of unattainable things,
whereas the architect's reality is defined by the limits of bricks, metals,
plastics, etc,

Decisions concerning unit costs, quantity and design of space, and
programs are usually made by school officials prior to the architect's
appearance, thus diminishing his influence. On the other hand, the deter-
mination of space for each student function, growing out of the community
philosophy, is a critical decision, and yet the decision concerning
academic or vocational emphasis, for example, is usually made late if at
all. Consequently, the preparation of students is obsolete and must be
brought up to date.

Involvement of architects in early stages of the planning process would
be a step in this direction, Furthermore, decision makers and consultants
need to concentrate on consequences, final products, and periormance,
rather than furniture, outlets, square footage, etc,

Currently, emphasis 1s on flexibility as an end product, whereas
bilateral lighting was in vogue in the 1940's and carpentry in the 1950's.
Flexibility has been subject to criticism in practice rather than in
concept., Some methods of achieving flexibility, for instance, can incur
substantial incremeut in cost, hence, experimentation in this area has been
justified only when limited to the cost determined by effective use by
knowledgeable teachers,

- -




The concept of community and its balanced development has been seriously
impaired by school location; i.e., the use which a community can and should
make of a school has been restricted., High density urban sites, for example,
are detrimental to school~-community interaction rather than the reverse.

Decision makers have outmoded concepts of education based on their
own experience. They fail to realize that esthetics has a place aside
from window dressing. Space, upward and downward, must be recaptured, and
functions and uses mixed.

The session concluded with a series of questions and discussions:
(1) Which is more deficient in planning, the local school district or the
university?
Williams The Evolution of planning has been slow. The broad pedestrian plaza
at Berkeley was not designed as an arena for political activity or protest.
Schumaker Universities are in a better position than school districts to
preplan and acquire sites. They have a better idea what their student

body will be like ahead of time.

(2) What has been the reaction on attendance units of varying sizes?

Anderson We get blank stares,

Beauchamp Yet it seems that school groups would usually resist,

Fruth Change of enviromment is the educational pattern of slum area
children.

Williams Do school people make firm recommendations concerning social

problems? The administrative organization rather than the program seems
to be at fault. Long travel is not the answer.

Nelson On the matter of performance specifications, architects are given
opportunities, but seldom enough time. The architect may think he is
preparing performance specifications, yet his work is obviously earmarked,

Williams The technical problem cannot be solved without a philosophical
foundation.

(3) What about the lack of flexibility in grading in connection with
schools as toolg of development?

Nelson Local conditions should set standards of size and organization,
1f the school is cast in a reconstructionist role it goes beyond its
present mission,

Peters The jurisdictional units are overlapping concentric circles, as
are the functional interests; e.g., schools and police protection.




Beauchamp Planners may help us avoid some of the demands made by the rest of
society., City planners, for instance, do not recommend open housing, which
can result in turmoil that schools are expected to correct.

Wilson Is four or five house a day out of the ghetto really useful?
Perhaps we can't afford not to have open space in urban centers. Certainly
the homogeneous neighborhood concept is not obsolete. The goal should be
social, economic, and services integration of neighborhoods. Subdivisicn
laws and zoning should mix housing by economic levels.

Conrad Planners need more experience working together.

Williams Planning commissions like school boards have been separated from
the legislative bodies with.a view toward purity, but perhaps that 'purity"
is no longer essential,

(4) Who needs to be involved.in local government planning? Is the concentric.
ring concept outmoded?

Anderson Planners espouse diversification rather than formulas. Herbert
Gans and others have attacked the concept of hetercgeneity, however, so it
may not be the answer either. Can heterogeneity, for example, be achieved
in the face of mobility and real estate forces? The heterogeneity in
standards is more to the point.

(5) As a planner, what do you think of the educational park idea?

Anderson The idea is merely one of many solutions. The idea is unsound on
the grounds that, at the elementary level, the nearness of the home is still
vital. A child cannot be expected to make a quick transition from the
parent dominated environment to a huge school setting.

Fruth Of course, administrative convenience should not be the sole
desideratum. Elementary and junior high grades should not be separated
simply on the grounds that it is not easy to administer them together,

Williams The more information (es:. performance standards information) the
planner can be given, the better L can do the job.

Anderson Planners have historically consulted specialists in sanitation,
traffic, education, and so forth, Education is still using standards
developed in the 1930's and 1940's,

Conrad Standards are, however, being abandoned in favor of guides, or
rather, the exercise of professional judgment.

(6) Educational specifications should be written as performance specifica-
tions, but how can we see how our perfoumance criteria are being met?

Peters A document which is intelligible to both parties is required. A
document which will specify what the child is expected to gain by occupying
a space, and which will detail the task requirements, such as tactile
tasks; e.g., modeling clay, and sonic and visual tasks.




(7) How would ventilation be controlled?

Peters In the case of sedentary tasks it could be varied with group size,
but more experience and information is needed in this &rea.

Nelson We do give incompatible assignments. The idea is good.

Beauchamp The designer needs to get information from the people concerned.
He must establish, for instance, what they intend to do in the room,

Nelson Cavdell took teacher and class out into a field and attempted to
circumscribe their tasks.

Beauchamp Perhaps space should be designed for a variety of methods of
information dissemination,

(8) How do we learn where people are going?

Williams We do not know this and, yet, we are asked to help with decisions
concerning these matters. The time alloted us will determine how closely
we can approach that knowledge of direction,

Anderson We lack literature on livable urban environments and conferences
cannot really settle the issues. Definition is required before a useful
dialogue can get under way,

(9) 1Is there a distinction between planning for that which is mot developed
and for that which has decayed?

iu Williams The sorting of children for education should be a psychological
| ' process.

Conrad Some firms, such as (perkins) and Will, are working with (consortia)
(of groups).

(10) Can happiness be a function of design? Should we use the large
} urban setting as our basic problem?

Nelson A relatively small portion is effected by minority problems.
k- Mumford cannot solve these problems in congressional hearings.

Anderson The spirit seems to be to abandon and build anew. We do have the
tools for corrections,

Williams We can design and build entire cities, The primary problem is
funding, The decent housing idea of the 1930's may be a solution to social
problems.

Peters We must continue to work together, and study the problem.
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Second Session

Capabilities and Promise of Data Processing in Comprehending
the Educational Environment

Dr. Charles Trotter is a specialist in the United States Office of
Education's Office of Construction Service, Dr, E. Gordon Richardson
is a staff member at the Iowa Educational Information Center.

Trotter prefaced the topic by briefly describing some new developments
in the Office of Construction Service of the United States Office of
Education. The Office of Construction Service, which is concerned with
all levels of education, employs 250 persons, 39 of which are in the
Division of Facilities Development. The personnel includes Assistant
Commissioner Milecrane, Robert Miller of the Division of Construction
Support, John Cameron of the Division of Facilities Development, William
Chase of the Design and Materials Branch, Charles Trotter in the Design
Section and Ralph Finchum in the Plant Management Section., Chart 1 provides
a breakdown of the departmental hierarchy.

Richardson stated that the Iowa Educational Information Center (I.E.I.C.)
resulted from the combined efforts of the University of Iowa and the Data
Processing Institute, Howard Jones, Dean of the School of Education, and
E. F. Lindquist, Director of the Measurement Research Center, serve on the
Center's Board of Directors along with the State Superintendent of Public
Instruction,

The Center nowv uses computers for (1) recording operations data, such
as payrolls and records; (2) decision-making, i.e., mustering information
to be used in connection with a problem; and (3) research, or, more specif-
ically, the generalization of a problem. Although computers have not been
used until recently, data processing itself is not a new development.

The Iowa Educational Information Center is now using the Cardpac
sys<em which is mandatory in the state schools, though regarded with disfavor
by some educators. All of Iowa will be on a DP property accounting system
by 1970. The Cardpac system grew out of a need for largescale longitudinal
information on (1) pupils, (2) personnel, (3) programs =~ e.8., curricula,
(4) facilities, and (5) finance, Community informationm, and other kinds
of information, may also be needed. The system is now operational fer
the first three categories on a fast retrieval program called Project-2,
Information for category (1), pupils, includes test, schedule, marking and
attendance data for 600,000 pupils in 2000 schools. Certification,
schedule or assignment, and class load data rea required under category
(2), personnel. Information on courses and sections is processed under
category (3), programs. The remaining two categories, facilities and
finance, are still in the developmental stage. Data items for facilities
will be similar to those listed in the United States Office of Education
Handbook #3. Finance information will include payroll system data, but
other data sources have not yet been determined.
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The Cardpac system does have some problems. Occasionally the cards
for pupils are out of sequence. The reorganization of school districts can
also cause difficulties. Two students in the same distnct for instance,
may end up‘with.the same number. Curricuium reorganization and data
retrieval from magnetic tape can both cause problems.

The Iowa Educational Information Center's Cardpac system can contribute
to educational planning in a number of ways.

In the first place, for a cost of only $3.25, the system can yield
ten-year enrollment projections based on the mean survival by grade for the
previous ten years. For a sample projection, see chart 2,

Moreover, the Cardpac system now provides the most accurate census
data available in Iowa. Census data from this system, which isin demand
by police and fire departments, urban renewal people, etc. is required in
Iowa every two years and costs only 8 cents per card to collect. The
Cardpac system cards are kept up to date on a daily basis, and almost
daily contact is maintained with utility companies, while some contact is
maintained with builders and planners.

Finally, for the Faeility Utilization Analysis Program, the Cardpac
system can provide analyses of facility utilization by teaching or pupil
station, by type of facility, etc.,, based on standards and actual use.

Concerning data transmission: area vocational schools are taking over
the load of computer processing or analysis, and in particular the processing
for the operational categories, since, with terminal cables, printers can
be fed by I.E.I.C. computers; e.g., the preparation of warrants. Also,
attendance reporting is now being done with stencil cards.

In connection with optical scanners: although the Michigan group has
returned to the key punch system because of inaccuracies, the Iowa scanner
is reputed to be wvery accurate at high speeds.

Scheduling costs for the Computer Scheduling Service of the I.E.1.C.
include a consultant fee of $300 for the first school in a district and
$200 for each additional school in that district. The per-pupil charge
for basic services is $1.25. The complete costs and services are given
in the Computer Scheduling Service's brochure and service request form,
"Update - Computer Scheduling Service'.
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Third Session

Optimum Learning Environments = Design Mechanisms,
Principles, and Applications

Consultants for this topic were Professor Byron C. Bloomfield, Director,
Environmental Design Center, who outlined its origin and purpose and
Dr. Darell Boyd Harmon, Research Professor in the Environmental Design

Center, who discussed the physical problems of educational environments
and suggested improvements.

The Environmental Design Center, (EDC), was established after a’two-
year period of study by faculty committees representing ten academic
disciplines. The need for environmental design research and instruction
leading to the degree of Master of Science was based on the premise that
man is the most important element of society; that research findings have
identified relationships between physical surroundings and human performance;
that physiological health and psychological well-being are affected by
environmental variables; and that social behavior is influenced by enabling
elements of physical enviromment. Bloomfield explained that the program for
EDC grew out of a conversation with Eugene Higgins (USOE) and his mention
of Darell Boyd Harmon in conjunction with fifteen medical disciplines,
studied the epidemiology of 160,000 school children in Texas and made follow-
up studies in Winter Haven, Florida. These studies have since been accepted
as valid and viable by design specialists.

EDC, which is less than two years old, is still defining problems
and formulating principles, At present, there is much substantive information,
but virtually no task information about subjects or curricula. It is hoped
that the Center can use systematic methodology in the identification and
investigation of educational tasks.,

Harmon, who has recently completed a study he made with clinleians of

the primary causes of visual problems, explained that over 707% of these
problems have been created by working environments, especially the class~-

room., Approximately 75% of the body mechanics problems afflicting 30%

to 40% of the population, problems that do not become severe until age
40.and over (e.g., those of the lower back and neck), originated in the
school environment. Over 50% of children's nutritional problems stem, not
from improper food, but from the over-demand on energy output imposed by
the conditions of "occupational" environments. Cardiac problems and others
are also linked with these environmental conditions.

Adults have become conditioned to see through and hear through their
physiological limitations and they continue, unnoticed, to violate many
principles of physiologic action.

Studies on color displacement have shown that:
(1) The color spectrum distribution on the retina necessitates a balanced
white (from the white light spectrum) on the work surface.
(2) Color displacement affects our depth perception and focus,
(3) Variations in the brightness of colors in the spectrum require some
equilization.
(4) At six meters, 4 blue wall will move away and a red wall will move
closer to the viewer. These are accommodative and not psychological
adjustments.
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(5) Objects placed in front of the red and blue walls respectively are
comparably increased and reduced in size.

(6) One or more diopters must be added to focus the blue and reverse the
red.

(7) Although an adult, working with fewer clues, can adjust to color
displacement conditions, a child's perceptions can be blurred by color
surrounds.

Work done with brightness contrast indicates that:
(1) Bright areas tend to advance, dark areas to recede. Hence white
chalk on a black board moves away from the surface when viewed from a
distance of six meters, and over=-accommodation would be required to maintain
resolution. Twelve numbers on a board, for example, require six fixations,
four of which depend on space displacement,
(2) Dark on light or light on dark space displacement is a critical
optical requirement, especially when the material is new. It demands
concentration or requires observation from different distances.
(3) Many visual defects result from discontinuity in contrast; i.e.,
moving from one contrast to another; e.g., dark to light. As many as
25% of high altitude jet pilots, who must look from a high contrast empty
sky to the control panel and back again, become nearsighted within twelve

months.

The minimum working distance for visual tasks is the distance from
elbow to knuckles. Even a 10% reduction of this distance will hamper
eye~-hand coordinations, induce myopia and interfere with .resolution in
surroundings. Moreover, more freedom of movement is possible on a surface

inclined at 20°,

A general discussion followed Harmon's remarks:

(e
[SR—

Richardson: How can the conflicts between physiological and
paychological forces be resolved?

Harmon: Too many cultural definitions of color, and too much
pressure for movelty, tend to limit, or create harmful
environments. Mourning colors, regal colors and purple,
or the use of colors from both ends of the spectrum, are
detrimental, for resolution moves back aand forth, and the
resulting oscillation induces awe.

B . ey

Potter: This room is green,how about it?

{ Harmon: It is all right for discussion or activity. A warm gray,
L or something on the warm side with high reflectance would

be better for sustained close work, The question is, is the
1 envirorment designed to attract attention or as a work area.

Conrad: As contrast is reduced, how about the energy required
P to see the task?

Harmon: Colors can be used as an energy source for seeing tasks.
Yellow, not white, on green of a specified type is effective,
Relative luminosity is as effective as contrast, and more

L effective than absolute contrast, for luminosity reduces

the washing effect of the after-image of the background which

overlaps the figure.
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How do types of lighting differ in adequacy?

For sustained near tasks, the ideal color temperature
of an illuminant is 2850° Kelvin, Fine color differences
are most readily identified at this temperature., Since
flourescent light is a discontinuous spectrum, the desired
temperature can only be achieved with incandescent light.
A combination of sources, flourescent and incamdescent
is the answver. - Warm white fiourescent and some dayltght
1s the best combination. ‘

Are there racial differences? One university campus
has five buildings of Japanese design in black and dark red.

Essentially not., There is very little difference in the
color temperature of the skin among races although there
is areflectance difference. There may also be dietary and
sociological differences. In Mexico, for example, the
calcium balance effects the parathyroid functions which
in turn limit the capacity to see color to wide bands of
pure color like green, red and veilow. When Texas school
children were injected with organic calcium, their
capacity to produce primitive Mexican art was disrupted.

What about the standards of the Illuminating Engineering
Society?

I am not happy with school lighting based on a visibility
standard geared to the recognition of minutae, for this
inhibits the recognition of the contours of words and
phrases. Meaningful recognition occurs at lower levels
such as 37 foot-lamberts for a two-dimensional task.
Achievement within 95% of the student's ability is possible
with a 55 foot-candle incident to the task.

Miles Tinker of the University of Minnesota psychiatric
staff develcped the following curve of acuity which yielded
the 37 foot~-lambert standard:

Acuity (A) = Constant (K) x Intensity (I)

This development has been confirmed in England by Hopkins
who discovered the 957% performance measure,

Large area light sources, which give hemispheric rather
than spherical concentration of light, are better than
troffer lighting. Sources which yield a spherical concentration
of light require hard surfaced furniture to produce enough
light reflection from the ceiling to do a large area job.

What about air-conditioned buildings, reduction in
Windows, tinted glass and so forth?

Individual rather than wholistic design produces these
regressions, Climate can be controlled better in a blackout
building. The design of color and lighting, however, has
become tiuch more critical, for visual problems increase
detectable eye damage.
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Concerning light source combinations: would vapor lamps
have spectrum balance in the absence of daylight?

Adequate vapor lamps cannot be constructed yet, Incan-
descent light or gome daylight is necessary to level out
the spectrum, A combination source which gives 37 foot-
lamberts at the work surface is necessary. Ten to twenty-
five percent of this should be from a natural source. A
flourescent~incandescent combination would require 3,000 to
5,000 watts of incandescent light, Chalkboard lighting is
harmful when light chalk is used on a dark background.

What about back ligkt, black light, and so forth?
The oscillation would be too great for good input,

Visual adaptation going from dark to light requires
only a short time, whereas adaptation going from light
to dark requires from 20 to 30 minutes. Going into an
auditorium for audic~visual means, or into subdued lighting
entails a considerable loss. The ratio of surrounding bright-
ness to darkness should never exceed 3 to 1, If the field of
vision includes windows and chalkboard, high brightness
contrasts can be reduced with overhang roofs, wing
walls, and landscaping. Clear lighting above the board
darkens the work surface.

Here is some radiant loss data: A classroom with 72°
temperature and a large glass area suffers a radiant loss of
59° in winter. Consequently, every youngster exposed to that
glass becomes hyperactive in order to raise body temperature,
Female teachers over 40 require added temperature, something
like 1° per year.

Here are some data concerning hearing loss: If a teacher
is off~center in front of a hard surface like a chalkboard,
children on the opposite side of the room receive sonic
clues at different times, and may consequently suffer hearing
impairment, Adaquate communication of sound, including the
hearing of detail, requires a background of 30 decibels of
white sound, Sound absorbing acoustical design is inadequate;
what is needed is sound diffusing design. Carpetry, depending
cen the floor and the selective absorptive qualities of the
carpet, can pose problems. A carpet may, for example, distort
musical reproduction.

Papers and books_are black on white. 1Is that good?

Light india or cream is the best paper color. Black on
white requires more diopters to focus., Yellow is the most
fatiguing, Blue is next. Blackwell, et.al., have conducted

visual accuracy tests to substantiate this,

What is the effect of visual tasks on calorie expenditure?

The environmment can produce a sharp rise in calorie
expenditure which may double the error rate.
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How should one study the classroom as an environment?

lleasurements of biochemical change and electro-physio-
logical ruscle action during task performance should be used
to determine the minimum action to maximum output ratio.

The following are Harmon's seven task categories:
(1) Near-range two-dimensional visual tasks.
(2) Near-range three-~dimensional visual tasks.
(3) Intermediate-range two-dimensional visual tasks.
(4) Intermediate~range three-dimensional visual tasks.
(5) Far-range two-dimensional visual tasks.
(6) Far-range three-~dimensional visual tasks.
(7) Large muscle activity.

The relevance of posture to visual tasks grows out of
tensions induced by distortions like sitting too straight
and slouching too much.

Equipnent styling has been a problem for us. Equipment
styled for other purposes which is not suitable for worlk
has nevertheless been adopted by school equipment designers.
One epidemic of styling is the scoop shovel seat which was
designed originally by Houghton during the Chicago World's
Fair era for the purpose of minimizing jolting accidents
in aircraft., This seat is a curve compounded of three
curves., the ideal seat is a swivel seat which allows equal
thrust in three dimensions.

Bennett's research on seating design (Brunswick furniture)
and the measurements of Taylor's research are still available.

[y




3.
6.

7.

2.

10.

11,

12,

13.

14,

15.

19

The University of Vlisconsin
Environmental Design Center

SELECTED BIBLIOGRAPHY

Frora Harmon, D. B., A Dynamic Theory
of Vision, pp.A-5 through A-8

Adler, Francis Heed. Physiology of the Eve. The C. V. Mosby Company.
1950, 1953,

Allport, Floyd H. Theories of Perception and the Concept of Structure.
John Wile, ~ud Soms. 1955.

Ashby, W. Ross. Design for a Brain, John Wiley and Sons, Inc. 1952,

Best, Charles Herbert and Taylor, Norman Burke. The Physiological Basis
of Medical Practice. &4th Edition. The Williams and Wilkins
Company. 1945. Chapters LXV, LXVI, LXVII, LXVIII, LXXIII.

Cannon, Walter B, The Wisdom of the Body. W. W. Norton and Comapny.l1932,

Duke-Elder, Sir W. Stewart. Text-bool of Ophthalmology. Vol. 1. "The
Development, Form, and Function of the Visual Apparatus''~- (Second
Impregsion, With Cotrections and Additiens), 1962. C.V. Mosby Co.

Eccles, J. C. The Neurophysiological Basis of Mind, Oxford University
Press. 1953,

Estes, Koch, MacCorquodale, Mueller, Schoenfeld, Verplanck. liodern
Learning Theory. Appleton-Century-Crofts, Inc. 1954,

Fincham, E. F., '"The Accommodative Reflex and Its Stimulus,'" Optical
Developments. Bausch and Lomb Optical Company. Chicago.
September and October, 1951.

Finnegan, Lillie ilae. Relation of Certain Biomechanical Factors of
Writing Activity to Visual Performance and Occlusion, M. A. Thesis.
Department of ﬁio[ogy. University of lexas. August, 1945,

Freeman, G, L. The Energetics of Human Behavior. Cornell University
Press. 1940 :

Gesell, Arnold, 1lg., Bullis, 1llg., and Getman, Vision: Its Development
in Infant and Child. Paul Hoeber, Inc. 1949,

Gibson, James J. The Perception of the Visual World, Houghton-Mifflin
Company. 1950,

Gray, Henry. Anatomy of the Human Body. Lea and Febiger. 1924,

Grossfeld, Henry D., '"Visual Space and Physical Space," Journal of
Psychology. 32 (1951), pp. 25-33.




20

16. Harmon, D. B., ""Some Preliminary Observations on the Developmental
] Problems of 160,000 Elementary School Children," Medical Yoman's
i Journal, Vol. 49, No, 3, (1942), pP. 75-62.

17. Harmon, D, B,, "Lighting and Child Development,” Illuminating Engineering,
Vol, XL, No. &4, (1945), pp. 199-233.

16. Harmon, D, B., "Light on Growing Children," Architectural Record,
Vol. 99, No. 2, (1946), pp. 78-90.

19, Harmon, D. B. The Co-ordinated Classroom. A Monograph, published by the
American Seating Company, 1949. Revised, 1951,

20. Harmon, D. B. and Others, "A Preliminary Study of the Relation of
Sustained Visually-Centered Activity and Certain Types of Chalk-
boards," Co-ordinated Classroom Papers. No. 1, 1952,

21, Harmon, D, B., "The School of Tomorrow," The Natiors Schools, Vol. 5l.,
No. 1, (1953), pp. 79-81.

22. Harmon, D, B., "Are We Confusing Eyes with Vision," Illuminating
Engineering, Vol, XLVIII, No. 4, (1953), pp. 209-211,

P

y 23, Harmon, D. B., "Discussion of School Lighting and Posture by Allphin,"
I1luminating Engineering, Vol, XLIX, No. 7, (1954), pp. 362-366.

ot

24, Harmon, D. B. A Dynamic Theory of Vision. 3rd Revision. 1958,

25, Hardy, LeGrand, Rand, Gertrude, Rittler, M. Catherine, Blank, Albert A.,
and Boeder, Paul, The Geometry of Binocular Space Perception,
Knapp Memorial Laboratories, In..itute of Ophthalmology, Columbia
University, 1953,

[

!

26, Hebb, D. 0, The Organization:of Behavior, John Wiley and Sons, Inc.
1949,

27. Helson, H., "Fundamental Problems in Color Visionm, 1., The Principles
Governing Changes in Hue, Saturation, and Lightness of Non-
Selective Samples in Chromatic T1lumination," Journal of
Experimental Psychology, Vol. 23, (1938), pp. 439,476,

28, Herrick, D. Judson. An Introduction to Neurclogy. W. B. Saunders
Company. 1931.

29, Hopkinson, R. G., "Studies in Lighting and Vision in Schools,"
- Transactions of the Illuminating Engineering Society, (London)
Vol. XiV, No. 8, (1949), pp. 244268,

30, Jeffress, Lloyd A., (Ed,). Cerzbral Mechanisms in Behavior. The Hixon
Symposium, John Wiley and Sons, Inc., 1951,

31, Kelly, Dorothy J. and Johnson, Stella M., "An Observational Study,"
Part 1, Chicago Principals' Club Reporter, Vol. XXXV, No. 2,
(1945).

32. Kelly, Dorothy J. and Johnson, Stella M., "An Observational Study,"
Part 2, Chicago Principals' Club Reporter, Vol. XXXV, No,., 3, (1945).




33.

34,

35.

36.

37.

38.

39.

40,

41,

42,

43,

4,

47.

21

Kepes, Gyorgy. Language of Vision., Paul Theobald., 1949.

Kephart, N, C., "Vision, Learning, and Adjustment,”" (A Symposium),
Proceedings of the Indiana, Illumination Conference, Bulletin of
The School of Educatien, Indiana University, Vol, XXVI, No. 3,

Kephart, N. C., and Floyd, William, ""Classroom Enviromment and Pupil
Welfare,"The Journal of Educational Psychology, Vol. 45, No. 1,
(1 954) s> PPe 52'59 )

Kluver, Heinrich, (Ed.). Visual Mechanisms. Biological Symposia,
Vol. VII, Jacques Cattell Press, 1942,

Kluver, Wolfgang, '"Relational Determination in Perception,' Cerebral
Mechanisms in Behavior, The Hixon Symposium, Jeffress, Lloyd A.,
Ed., John Wiley and Sons, Inc., 1951, pp. 200-243,

Lashley, K. S., "The Problem of Cerebral Organization in Vision,"
Visual Mechanisms, Kluver, Heinrich, Ed., Biological Symposia,
Vol, VII, Jacques Cattell Press, 1942, pp. 301-322,

Lashley, K. S., ""The Problem of Serial Order in Behavior," Ccorebral
Mechanisms in Behavior, The Hixon Symposium, Jeffress, Lloyd A.,
Ed., John Wiley zud Sons, Inc., 1951, pp. 112-146,

Ley, Major E. B., "Study of Iilumination,'" Illuminating Engineering,
Vol, XXXIX, No. 8, (1944), pp. 501-505.

Linksz, Arthur. Physi~logy of the Eye. Vol, 2. Vision, Grune and
Stratton, 1952.

Luckiesh, Matthew. Reading as a Visual Task. D. Van Nostrand Company,
Inc., 1942,

Lundervold, Arne J. S. Electromyographic Investigations of Position
and Manner of Vorking in Typewriting. (From the Pharmacological
Institute, University of O3lo, The Neurological Clinic, University
of 0Oslo, and The Department of Human Anatomy, University Museum
Oxford.) Acta Physiological Scandinavica, Vol. 24, Supplementum 85,
Oslo, 1951.

Luneburg, Rudolf K., "The Metric of Binocular Visual Space," Journal
of the Optical Society of America, Vol. 40, No. 10, (1950),
Ppo 627" 642 .

Magnus, R. Korperstellung. Julius Springer, Berlin. 1924,

Marshall, W. H., and Talbot, S. A., '"Recent Evidence of Neural Mechanisms
in Vision Leading to a General Theory of Sensory Acuity," Visual
Mechanisms, Kluver, Heinrich, Ed., Biological Symposia, Vol. VII,
Jacques Cattell Press, 1942, pp. 117-164,

McCulloch, Warren S., "Machines That Think and Want," Brain and Behavior,
A Symposium, Halstead, Ward C., Ed., University of California Press,
1950, pp. 30-50,




22

48, McCulloch, Warren S., ''Why the Mind is in the Head,” Cerebral liechanisms
in Behavior, The Hixon Symposiuvm, Jeffress, Lloyd A., Ed.,
John Wiley and Socas, Inc,, 1951, pp. 42~11l.

49, Nachmansohn, David, (Ed.). Nerve Impulse. Transactions of the Sixth
Conference, Josiah Macy, Jr. Foundation, 1953.

50, Ogle, Kenneth N, Researches in Binocular Vision. W. B. Saunders Co.,
1950,

51. Pitts, Walter and lcCulloch, Warren S., ''How We Know Universals. The
Perception of Auditory and Visual Forms," Bulletin of Mathematical
Biophysics, Vol. 9, (1947), pp. 127-147,.

52. Polyak, S. L. The Retina., University of Chicago Press. 1941y

53, Polyak, Stephen, (Ldited by Kluver, Heinrich), The Vertebrate Visual
System, University of Chicago Press. 1957.

54, Pratt, Carroll C., "The Role of Past Experience in Visual Perception,”
Journal of Psychology, 30, (1950), pp. 85-107.

55, Renshaw, Samuel., Psychologzical Optics. Vol. II, No. 3 and No. &,
Optometric Extension Program, 1951,

56, Renshaw, Samuel., Psychological Optics. Vol. 10,11 and 12. Optometric
Extension Program. Duncan, Oklahkoma, 1950-1951,

57, Schwartz, Ira and Sandberg, N. Elaine, 'Visual Characteristics of the
Submarine Population," Medical Research Laboratory, U. S. Naval
Submarine Base, New London, Vol, XIII, No, 12, Report No. 252,
(1954).

58, Stevens, S. S., (Ed.). Handbook of Experimental Psychology. John Wiley
and Sons, Inc., 1951,

1
S ——

59. Vernon, M, D, Visual Perception. Cambridge University Press. 1937.

60, Vernon, M, D. A Further Study of Visual Perception. Cambridge University
Press., 1952,

61. Von Bertalanffy, Ludwig, 'The Theory of Open Systems in Physics and
= Biology," Science, Vol, III, No. 2872, (1950), pp. 23-28,

— 62, Von Bertalanffy, Ludwig. Problems of Life., John Wiley and Sons, Inc.,
1952,

63. Von Foerster, Heinz, (Ed.). Cybernetics. Transactions of the Sixth
Conference, Josiah Macy, Jr. Foundation, 1949,

| 64, Von Foerster, Heinz, (Ed.). Cybernectics. Transactions of the Seventh
Conference, Josiah Macy, Jr. Foundation, 1950,

)
[g 65, Wells, H, S. The Demonstration of Tonic Neck and Labyrinthine Reflexes
' and Positive Feliotropic Responses in Normal Human Subjects.

Science, 99, (1944), pp. 36-37.




15

(5) Objects placed in front of the red and blue walls respectively are
comparably increased and reduced in size.

(6) One or more diopters must be added to focus the blue and reverse the
red,

(7) Although an adult, working with fewer clues, can adjust to color
displacement conditions, a child's perceptions can be blurred by color

surrounds,

Work done with brightness contrast indicates that:
(1) Bright areas tend to advance, dark areas to recede. Hence white
chalk on a black board moves away frem the surface when viewed from a
distance of six meters, and over-accommodation would be required to maintain
resolution. Twelve numbers on a board, for example, require six fixationms,
four of which depend on space displacement.
(2) Dark on light or light on dark space displacement is a critical
optical requirement, especially when the material is new., It demands
concentration or requires observation from different distances.
(3) Many visual defects result from discontinuity in contrast; i.e.,
moving from one contrast to another; e.g., dark to light, As many as
25% of high altitude jet pilots, who must look from a high contrast empty
skvy to the control panel and back again, become nearsighted within twelve

- months.

The minimum working distance for visual tasks is the distance from

L elbow to knuckles. Even a 10% reduction of this distance will hamper
eye-hand coordinations, induce myopia and interfere with .resolution in
surroundings, Moreover, more freedom of movement is possible on a surface

inclined at 20°,

A general discussion followed Harmon's remarks:

Richardson: How can the conflicts between physiological and
psychological forces be resolved?

Harmon: Too many cultural definitions of color, and too much
pressure for movelty, tend to limit, or create harmful
environments., Mourning colors, regal colors and purple,
or the use of colors from both ends of the spectrum, are
detrimental, for resolution moves back and forth, and the
resulting oscillation induces awe.

Potter: This room is green,how about it?

R Harmon: It is all right for discussion or activity. A warm gray,
- or something on the warm side with high reflectance would

be better for sustained close work, The question is, is the
environment designed to attract attention or as a work area.

Conrad: As contrast is reduced, how about the energy required
to see the task?

Harmon: Colors can be used as an energy source for seeing tasks,
Yellow, not white, on green of a specified type is effective,
Relative luminosity is as effective as contrast, and more
effective than absolute contrast, for luminosity reduces
the washing effect of the after-image of the background which
overlaps the figure,
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