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I. THE INTRODUCTION,

A. General Statement

oonstruotion plans were made, little or no attention was

given to the relationship of oonstruction, usability of

the building,and the health of the ohild. For the sake of

Included all}p;ng, ;t.h;e :g:roup ,of ,natic>n~ll.y
, . " ....... ,.' , " . ,,' . ) "

• ~ f', :' ): I),.

I

,p;l-.M1-ng and, cOllstruction.

1. 'he Barly Situation. Until the last few years

little attention was given in sohool'building oonstruotion

to the health and hap9inesB of the student. m faot, the

early archi'eots, often ~alled "barn arohitects, " scarcely

realized that the sohool is for the student. When the

artistio design, classrooms of every oonoeivable shape, size,

and struoture were oonstruoted in the older sohool buildings.

Buildings of this type in great numbers are still in use.

It is common to find little relationship between floor space,

natural light, and air in the instruotional rooms,

2. ! ~ Field ~ Eduoation. In recent years, however,

that division of eduoation related to the physioal plant has

developed and oome to the front rapidly. 4ertain eduoators

and arc,hitects have become outst,anding authorities in the

field of sohool house oonstruotion. They have set up standards

(, .:fo~ b'l1ldlng construotion whioh are generally a90epted the

country over. Notable in this field are Strayer, Engelhardt,

and Eyenden of Solumbia University. The leading school

.architeots ;are now men of high ability and special training in'

,.;tlle1.r;. ,.c>Wll:fi,eld :andstand as authorities .in, :BchQol,hquse.
, I •• , .. , ,-, "U • J .,.,. """, .. ,
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'known sohool arohiteots are Parsons, Itner, Boutelle, and

»onovan~ , ~he'last named has oontributed muoh to this field

of' eduoation through his studies and writing.

3. 'Applioation of Scientifio Standards. Sinoe the

older' oollege buildings were not planned aooording to scientifio
'"

standards, it is evident that the olassrooms in such bUildings

are,'lnvarying degrees, unsatisfactory. Suoh oollege plants

are so numerous and bUilding oosts so high that the various

states have trying situations to meet. New bUildings, of

course,'oannot be ereoted at once. ~he old ones must be used

until suoh time as they can be replaced. Standards can, however,

be applied to thesohool plant, regardless of its age or oon­

dition. In this manner the olassrooms limitations can be

disoovered. In fact, it seems imperative that scientifio

standards should be applied if the stUdent's health and

general welfare are to be safeguarded.

B. The Ohoioe of Problem

I.' tnterest Aroused. The writer's interest came

a~out:through frequent references whioh were made to class~

r~&:om condition.s at Indiana Stat'e feachers !Jo1lege during a

oourse in"Buildings,Grounds, and Equipment" at that sohool.

Inadequacies, aooording to good olassroomstandards, as

aotual ex~ples, were noted from time to time. 9?he question
<';-.- '., -, .--

was aroused-in the writer's mind as to what the aotual

olassroom conditions were for the entire plant.
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2. Definite Ohoioe. It was found that no study had

been made' of the instructional spaceoonditions at Indiana

~t~te teachers Oollege. In fact, during further investigation,

it was learned that little had been done in this field for

oolleges and normal sohools in general, although suoh surveys

in seoondary eduoation were numerous. A study was made of the

theses written in the field of education within the last six

years as pUblished by the United states Department of Interior,

and only one was found dealing with cOllege olassrooms. ~his

was written by Mr. Ray L. Hamon of eolumbia University upon the
1utilization of oollege instruotion rooms. Sinoe the field of

oollege olassroom standardization is so new and the subjeot

so important in the field of eduoation, it is believed that suoh

a survey as the one undertaken will prove to be of servioe and

value.

c. The Purpose and Aims

1. ~ General Purpose. The writer expeots to reveal

and mak~ available faots whioh will be of value in the utilization

of olassroom spaoe in the institutions of higher learning

in this country.

2. Specific Aims. ~he following aims are set up to be

1 Mary Wilson MaoNair, A List of ~Amer1can Dootoral Dissertation,
(Washington, 1-. 0.: Government""E'inting Office, 1932) P.70

';,' . ;.
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developed '. andoarr:i,edoutin this study:

a. ~o set up standards for oollege and normal school

classrooms.

b.~o measure the classrooms at Indiana State

~eachers OOllegeby such standards.

c. '10 Qompile tables and set forth information to

indicate the actual conditions of the classrooms

at the above named sohool as to floor space. natural

light, and amount .of air space.

d~ io reveal to what extent student accommodations

are provided in the rO,oms •

.e. ~o indicate how fUlly the classrooms at Indiana

S~ate Weachers OOllege are ,utilized daily by

stUdent population and class periods.

f. ,TO ~ake oomparativestudiesof possible room use

..a,ooordillg to the standar de and the actual utili-

z~tion pf the. rooms at Indi,ana State ~eachers

: 00lleg,e.
" c' .• ,< ',J', _ '_ ~-' •

-,,' :. ,8. ,~.Q.m,ake ~.ompax.atiye, ,studies o,f ~he classrooms

by different buildings of the plant.

h. To disooverchanges that might be made to benefit

",,~.., in the adminis·tr.ation of instruetion.t .~~~ ~-: _,j ,'~, ~~('~~'; ";.: : .' .. '., '., ~ ," ,,' ":' _ .' .' ~
., "r:~:-:- " .• ,:.-".&',..... -.... ~,._.... , '," '-';~ " ~

. i.Wo organizeallfiridings in suoh ways that they

will be easy of aocess at any time.

j. ~o draw any general oonolusions from the findings,



el all the outstand+ng arohiteots of the oountry for elementary

2,
·4:r.thur B•. ,MoE}hlman, A Survey of the Needs of the Michigan

stat.e Nprmal$ollools. (Lancing,MIOil'igan: Department of .
~~P:l,.+c Iii~t~'uctlon;,1922), :Pp. 54-82.:

1. First Steps in 1a! Study. A stUdy was first made

of all available materials upon surveys dealing with 01' in­

oluding olassl'oom measurements. StUdies for high schools,

elementary sohools, and oity sohools wel'e very numerous; but

studies for normal sohools and oolleges were infrequent. Ap­

parently little has been done in this field. One of the best

studies made in this field was that by Axthur B. Moehlman, A

Survey £!~ Needs 2!~ Miohigan State Normal Sohools. B

A complete ohapter was given to classroom oapacities, oon­

ditions, and utilization at these schools, which proved to be

of invaluable servioe in this survey.

M~y standards for classroom measurements were located and

s~udied. Those by Strayer~ Engelhardt, and Evenden were given

specia~ consideration. It was .found that John J. Donovan

had oompiled in the form of a table the standards favored
~ . , ..... .'

D. Methods of Prooedure

5

based upon the data disoovered, that prove to be

.signifioant for olassr.oom utilization in insti­

tutions of higher learning.

. ,,
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and seoondary building oonstruotion. 3 That portion of his table

'dealing with instr~otional space proved valuable to the
,

standards for institutions ofwriter in evolving olassroom

higher learning.

2. Methods £! Measuring. As the first step in the survey

proper, tape-line measurements of each olassroom in the entire

plant at Indiana state 'i?eachers Gollege were made. The blue

prints of the various bUildings could not be employed beoause

of the faot that that of the main bUilding was not obtainable,

while changes in the other buildings had made the blue prints

unreliable. Offices had been out out of certain rooms; and

equipment, especially in the laboratories, took up part of the

spaoe. Partitions had been removed between rooms in one

building, while some of the smaller rooms had been given over

entirely to administrative purposes. The tape-line measurements

included all those needed to obtain the floor space, natural

light area, and air spaoe conditions. At the sallie time, pupil

aocommodations in eaoh room Were recorded by actual count or,

in oase of doubt, by conferenoe with the teaoher in oharge.

3. Other~ Obtained. Through the kindness of the

school administrators, the records of classes were obtained

and from these the information needed to find the aotual use

3John J. nonovan, "Classroom Standards of Leading SchOOl
Arohiteots and Sohool ~onstruction Sp~cialists," Amerioan
School Board Journal, LXXIX (1929), P». 50-51.
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of the olassrooms of eaoh building was gathered. This in­

formation inoluded the number of students aooommodated in

eaoh olassroom, throughout eaoh period' of the day, extending

over a regular sohool year of three terms. It inoluded, also,

totals of students and periods by buildings.

4. Interpretation of Data. All data gathered were

weighed and jUdged aocording to the standards employed.

Different methods were used to set out the findings. Tables

proved to be outstandingly helpful in making the findings olear,

oonoise, and easy of aooess. Every effort was employed through­

out the study to obtain aocurate data, to use soientifio

prooedure, and to arrive at reliable oonolusions.



II. PRESENTATION AND ANALYSIS OF DATA

'A. The Problem

1. Definition. ihe study is a survey of olassroom

oapaoities, oonditions, and utilization at !ndiana state

~eaohers Oollege, based upon aotual olassroom measurements

and student use of suoh rooms. ihe problem is to disoover

what the aotual oonditions are and to interpret them in the

light of standards set up for olassroom utilization. The

study seeks to reveal all faots oonoerning the olassroom

oonditions at Indiana State Teaohers Oollege whioh will aid

in determining the extent of the use of olassrooms not only

at that sohool but also for other institutions of higher

learning.

2. Delimitation. Sohool plants are usually divided

into natural parts aooording to the amount of floor spaoe.

Suohdivisions are usually designated as (1) instruotional

spaoe, (2) administrative space, (3) assembly space, (4)

operative space, and (5) accessory spaoe. This study does

not attempt to deal with all plant space but takes into co~­

sideration only that portion of the instructional space designated

as olassrooms. The Training School BUilding is treated in

the general measurements as a part of the oollege plant, since

it will be used probably in a short period of time for oollege

classes only. It is also given consideration as an elementary

and secondary school.

8
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For ,the sake of clearness and simplioity in this study,

all olassrooms are divided into two types. One group is designated

as reoitation or leoture rooms: the other is oalled speoial

rooms and inoludes all laboratories and shops. In interpreting

the data and arriving at the findings, the rooms will be listed

as reoitation rooms and speoial rooms.

B. alassroom Standards

1. General Explanation. In order to make the measure­

ments of the olassrooms meaningfUl and useful, it was found

neoessary to interpret them in terms of oertain, definite

standards for the faotors oontrolling the oapaoities, oonditions,

and usability of the rooms in question. Suoh standards

should be based, as far as possible, upon researoh and

findings by experts in the field of sohool bUilding, oonstruotion,

and use. The work, therefore, of suoh men as Strayer, Engel­

hardt, Evenden, Moehlman, Sears, and Donovan was studied. No

definite standards for normal sohools or oollege olassrooms were

available, although suoh standards are in the prooess of making

at the present time at Qolumbia University by Evenden, strayer,

and Engelhardt, Who have previously set up suoh standards for

elementary and seoondary sohool buildings. Every effort was made

to obtain these standards for oollege ,olassrooms, but due to tne

f~ot .that such standards are not ready for pUblication the writer

was hot able to make use of them.. The writer, therefore, found
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it neoessary to set up arbitrary standards for this study.

2. The Manner of Adoption. After a survey of olassroom

standards had been made, standards neoessary to this study were

set up whioh, although oonsidered only arbitrary in nature,

have a basis whioh makes them somewhat reliable measuring stioks.

The study of standards revealed the faot that sohool building

experts are very well agreed upon general olassroom measurements

as applied to grade and seoondary sohools. Sinoe strayer­

~gelhardtte Standards for High Sohool Buildings is representative

of expert standards, it is used as a foundation to a great extent,

for the standards adopted in this study.l

Sinoe there is only a brief space of time between high

school graduation and college entranoe, and sinoe most high

sohool students have completed their physioal growth while in

high sohool, the writer feels that the standards adopted, al­

though closely based upon high sohool building standards are

reasonably oorreot. Steps have been taken in setting up the

standards, however, to make them fit the olassrooms for more

mature students than high sohool pupils are. For instanoe,

standards for floor, air, and light spaoe in the secondary sohool

standards are not placed at one number; but the amount of each

, . .. lG •. D.Strayer and N. L. 1"J1K~J.ha:tdt,Standar~.s ,for High
Sohool BUll(li:ri~S. (New-York: Bureau of PUblications, Teachers
;~p:tlege,,'Q~'l4Ig. la University, 1924) PP. 40-76 •.... ~." ".' ... -. ' , .'. .... ' ','. .
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is place~ within certain limits. In all computations for floor and

air space~ in this studY,the higher ~econdary school limits are

used which allow a maximum amount of space to the student or,

in other words, set the standards for college students at the upper

limit of standards for high school students. Natural light

standards are computed upon the basis of one-fifth of the

floor area.

eertain departures from high school standards Were found

necessary and, therefore, taken in case of the special rooms.

Because of the greater size and amount of equipment in colleges

over high school special rooms, and the more physioal freedom

allowed oollege students over high sohool pupils, the floor

space per oollege student is plaoed. at 25 to 30 per oent higher

than that for seoondary speoial rooms. College shops are so

muoh more elaborately equipped and so much more speoialized

than high school shops that 40 per oent more floor spaoe is

allowed per student than is provided by the secondary standards.

Because of the high amount of floor spaoe allowed for the

speoial rooms, there should be at least 1,100 to 1,200 feet of

floor spaoe in all laboratories and shops.

3. Maximum:Capaoity Defined. When standards are applied,

it is found that there is a limit to the number of students

that oan be safely.aocommodated in a olassroom at one time.

This limit is designated as the maximum oapaoity of the room.

B.1. maximum capaoity is meant the total.number of students who caD
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be oared ;for in the olassroom at any one time upon the basis

of a proper relationship of individuals to the square feet of

floor space, oubio feet of air space, and amount and adequacy

of natural light. This maximum oapacity is applied to determine

the possible safe use of the olassrooms and to show the re­

lationship of actual use to the possible use of any room.

4. List ~ Standards Set~. The standards adopted and

applied to the data gathered in this study are set out as

follows:

a. 15 to 18 square feet of floor space per student

in the recitation rooms.

b. 40 to 50 square feet of floor space per student

for all special rooms not controlled by special

rules.

o. 50 to 55 square feet of floor space per student

for shops.

d. 200 to 250 oubio feet of air space per student

in all olassrooms.

e. Rooms rectangUlar in shape.

f. l~atural light area 1/5 to 1/4 the floor space per

student for reoitation rooms.

g. Natural light for special rooms equal to 1.5 that

of recitation rooms.

h~ Windows located on long axis of room and in most

cases for left hand lighting•
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and at front of window side of room 4 to 6 feet

k. Distance between windows not more than 12 inches

1

i. Heads' of windows square and within 8 inches

approximately twice the length of windows.

m. Light may well be bilateral in the food, cookery, and

dressmaking laboratories and should be bilateral in the

print shop.

C. Olassroom Size and Gapacity by BUilding

of dead wall space.

1. Room width not more than 24 feet and not to exceed

of ceiling.

j. W!ndows from 35 to 38 inches from floor and grouped

symetrically.

Main BUilding 39

Soience-Hall 20

Vocational Building 18

Training School 16

Library BUilding

..
Physical Education BUilding 6

1. General Situation. A carefUl personal survey was made

of every classroom in the entire plant of Indiana State Teachers

~ollege including the six bUildings known as the Main BUilding,

Science Hall, Vooational Building, Hhysical Education BUilding,

Training Bchopl, and the Library BUilding. The survey reveals that

.there are, in the entire plant, one hundred rooms used definitely

as classrooms. These are distributed by bUilding as follows:
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Of these olassrooms sixty-seven are used primarily as

reoitation rooms and thirty-three as speoial rooms.

The Main Building houses the Art, Oommeroe, Eduoation,

English. Latin and ~erman, Mathematios, Musio, Romance Languages,

and Sooial Studies Departments, while the other bUildings care

for the departments which their names imply. The Training

School houses both the grades and high school. Two training

sohool olasses, however, meet in the Main BUilding, and the

training school industrial arts classes are held in the

Vooational BUilding. Bighteen of the one hundred rooms are

given over entirely to training sohool classes while two rooms

1n the Vocational BUilding are used primarily for such classes.

The rooms measured are referred to throughout the study

by their aotual numbers. The letters as applied to the rooms

At. B. 0, and D. indioate the floors upon which the rooms are

located. "A" represents the first floor; "B", the second floor;

"0". the third floor; and "D". the fourth floor. Numbers are used

with the letters to designate the different rooms. ~he letters

X,'S.,Y. PEt T, and L are used to designate Main Building, Soience

Hall.Vooational BUilding, Physioal Education Building, Training

Sehool.Building, and Library Building respectively. For example.

SO-50. represents room 50 of the third floor of the Scienoe Hall.

a.Measurements Made. Nothing was taken for granted in

the measurements of the olassrooms, every measurement being

made with the greatest possible accuracy. The faot that oertain
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rooms were supposed to be exaotly the same in dimensions was

ignored after it was disoovered that many ohanges have been made

sinoe the time of the erection of the older buildings. In the

Main Bu1ldingand ~raining Sohool espeoially, a very small amount

of uniformity among rooms was found. The study of olassrooms in

the Main Building·shows every oonoeivable shape, size. and form

of room. The Soienoe Hall, Vooational BUilding and Physioal

Eduoat.ion BUilding. however, have a muoh higher degree of

likeness among the various rooms.

Measurements of length and width of the rooms were taken

to one-tenth of a foot. while room heights were oomputed to

the nearest one-half foot. Window lengths and widths were measured

to the fractional part of an inoh. All other room measurements

were made to the nearest one-tenth of a foot or to the nearest

inoh.

3. Floor Spaoe. One of the principal factors in olassroom

utilization is the amount of floor space provided. In this

study, the floor space for eaoh room is computed to the nearest

one-tenth of a square foot. It is found that the olassrooms

at Indiana state feaohers College range in amount of floor spaoe

from 321.9 square feet for Room A-45 of the Scienoe Hall to

1.948.8 square feet in Room D-50 of the Soienoe Hall. ~he

reoitation rooms vary from 438.8 square feet to 1,781 square

feet of floor spaoe. ~he speoial rooms range from 321.9 square

feet to 1,948.8 square feet of floor spaoe per room.
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4. Air Space.' The amount of air space is equal to the--r--

cUbic dimensions of the room. The air space for the classrooms

in this study is computed to the nearest cubic foot. The rooms

are found to vary in air space from 25,832 cubic feet in Room

D-33 of the Main Building to 3,380 cubic feet in Room A-45 of

the Science Hall. The recitation rooms vary from 25,832 to

4,607 cubic feet, While the special rooms vary from 3,380 to

25,584 cubic feet of air space.

The classroom length, Width, square feet of floor space

and cubic feet of air space are revealed by Tables I-VI, in­

clusive, pages 17-22.
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TABLE I

,GENERAL MEASUREMENTS FOR THE CLASSROOMS
. OF TREMAIN'BUILDING '

.,' ........~

Room Room Room Room Square Oubio
'Nl!lh'lber Length Width Height Feet of Feet of

in in in Floor Air
Feet Feet Feet Spaoe Spaoe

i";

M-A-1 42.1 21.1 10.5 896.7 9,415
A-4* 48.0 21.9 10.5 1,001.0 10,511
A-14* 48.0 21.9 10.5 1,001.0 10,511
A"i'21 21.3 20.6 10.5 438.8 4,607
B-1 22.1 21.2 14.0 468.5 6,559
B-.3 22 •.1 ~1.2 14.0 468.5 6,559
B-7 29.9 21.9 14.0 654.8 9,167
B-9 29.9 22.9 14.0 684.7 9,586
B~ll 29.9 21.9 14.0 654.8 9,167
B~~7 22.2 20.8 14.0 461.8 6,465,<, '0 ,", .

B-33 37.2 22.3 17.0 825.6 14,035
B~3. 36.9 21.;1. .17.0 778.6 13,3~6" ";.'T

~~~6* 29.0 27.4 17.0 735.0 12,495
B~37 3.6.9 21.0 17.0 774.9 13,173' 0 0.0; ;~> ./

B~39* .30.0 27.4 17.0 749.0 12,773
0-1 22.2 21.0 14.0 466.2 6,527
0-2 30.6 22.1 14.0 676.3 9,468
0-3 22.2 i .:?1.0 14.0 466.2 . 6,527
0-4* .; ,. 56.0 33.9 14.0 966.0 13,524

~

~.,
1
1

.~
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TABLE I (Continued)

C"'6 '53.0 21.6 14.0 1,'148.8 16,027

0·7 22.2 21.0 14.0 466.2 6,527

0-8* 36.0 33.9 14.0 966.0 13,524

I
d-l0 30.1 22.2 14.0 668.2 9,355

0-31 31.5 26.5 12.5 834.8 10,435

0-33 29.1 23.2 12.5 675.1 8,439

0-34 21.5 20.8 12.0 447.2 5,366

0-35 40.1 20.1 12.5 806.0 10,075
, * 35.8 29.0 12.5 875.0 10,9380-36

a-37* 39.0 37.0 12.5 1,120.0 14,000

D-1 56.6 30.2 14.5 1,709.3 24,785

D-2 29.0 22.5 15.0 652.5 9,788

1>-8 36.0 21.5 15.0 774.0 11,610

D...9 57.1 30.9 14.5 1,764.4 25,584

D-33 53.5 33.3 14.5 1,781.6 25,832

»...34 36.6 33.3 14.5 1,218.8 17,673

n-35 37.5 17.6 14.5 660.0 9,570

D-36 38.8 19.4 14.5 752.7 10,914

D-37 24.8 16.7 14.5 414.2 6,026

»-38 28.6 17.0 15.0 486.2 7,293

*.All rooms marked thus axe not xeotangular and, there-
foxe, do n9t have axeas whioh oan be oomputed by the means
emplQyed for thereotangu1ar rooms.
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*The kitohenette is oonsidered a part of the dining room,a-6, in the olassroom oomputations.

TABLE III

GENERAL MEASU~.reNTS FOR THE CLASSROOMS
OF THE VOCATIONAL BUILDING

16,884

4,754

17,071

12,593

1,949

16,884

12,593

11,369

22,092

8,064

10,080

25,228

19,306

16,492

12,338

21,825

23,630

11,240

23,630

OUbio ~eet
AirSpaoe

162.4

1,407

1,407

1,049.4

947.4

396.2 '

1,422.6

1,049.4

1,746

1,578

576

720

1,802

1,891.4

899.2

1,891.4

1,379

1,178

987

Square
Feet
Floor.
Spaoe

Room
Height'
in
Feet

14.0

14.0

14.0

14.0

14.0

14.0

12.5

12.5

12.5

12.5

12.5

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

Room
Width
in
Feet

24.0

28.2

31.2

31.0

30.0

30.0

29.6

27.5

29.6

30.0

30.0

30.0

46.9

32.9

58.2

63.9

32.7

63.9

46.9

38.0

52.6

30.0

30.0

63.9

44.2

ioom
Length
in
Feet

38.527.4

'38.3 27.4

25.4 " 15.6

47.9 29.7

38.3 27.4

Boom
Number

a~5,

~-5,

~~6

'Q-7

(J-8

B-3

B-4

B-5

0-1
,.\,

,,-~.

*Kitohenette 14.5 11.2

V-A-1

A-a
A...3

A-4,

.1",,5

A-6

B...1
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TABLE IV

GENERAL MEASUREMENTS FOR THE CLASSROOMS
, OF THE PHYSICAL EDUCA~J.1ION

BUILDING

aoom Room Room .aoom Square dubic a!'eet
Number Length Width Height Feet Air Space

in in in Floor
J Feet Feet Feet Space
:f~

1
!
if. PE-B-5 28.0 25.0 10.0 700.0 7,000,.
r

, ~'1

B-6 34.5 28.0 10.0 966.0 9,660,I
tl
;;:.,
i B-53 28.0 18.9 10.0 529.2 5,292i

B-54 54.0 28.0 10.0 1,512.0 15,120

d-58 32.0 20.0 10.0 640.0 6,400

(J-59 32.0 20.0 10.0 640.0 6,400

TABLE V

GENERAL MEASUREMENT FOR THE OLASSROOM
OF THE LIBRARY BUILDING

,.
Room Room Room Room Square dUbic Feet
Number Length Width Height Feet Air Space

in in in Floor
Feet leet Feet Space

L-A-1 29.8 25.5 12.5 461.9 5,774



22

TABLE VI

GENERAL MEASU~TS FOR CLASSROOMS
, OF THE TRAIN ING SCHOOL

Itoom Room Room Room Square dUbio Feet
Number Length Width Height Feet Air Spaoe

in in in Floor
Feet Feet Feet Spaoe

T-A-2 31.4 28.4 11.0 891.8 9,810

A-4 31.4 28.4 11.0 891.8 9,810

A-6* 44.5 31.0 11.0 1,219.0 13,409

A-8* 44.5 31.0 11.0 1,219.0 13,409

B-12 32.0 28.8 14.0 921.6 12,902

B-14 32.0 28.8 14.0 921.6 12,902

B-16* 35.8 33.0 14.0 1,015.0 14,210

B-lS* 35.8 33.0 14.0 1,015.0 14,210

GJ-22 32.5 29.0 14.0 942.5 13,195

0-23 27.5 22.5 14.0 618.8 8,663

d-24 32.5 29.0 14.0 942.5 13,195

d-26* 35.8 31.0 14.0 971.0 13,594
'.,\'

1.1-28*' 35.8 33.0 14.0 1,015.0 14,210

D-36 * 36.6 33.0 14.0 1,038.0 14,532

tJ-37 20.5 14.8 14.0 303.4 4,248

D-38* 36.4 33.0 14.0 1,038.0 14,532

*The rooms marked thus have rounded ends and, there-
fore, are not oomputed as rectangular areas.
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5. Light Area' and Conditions. Window measurements

were taken for eaoh olassroom, together with the number of

windows,' From this data, the light area for eaoh room was oom­

puted. ~he results of the oomputations reveal the faot that

the rooms vary in the amount of natural light from 554 square feet

in Room B-5 of the Vooational Building to 33 square feet in Room

D-37 of the Main BUilding. Attention is here oalled to the

faot that the amount of natural light is important only in its

relationship to the amount of floor spaoe.

The amount of light is only one faotor, however, in jUdging

the light oonditions of the olassroom. The looation and plaoe­

ment of the windows within the room are as important as are their

areas. Many faotors are involved in deternlining the adequaoy of

natural light for a olassroom.

The data gathered in this study reveal the faot that the

natural light oonditions in most of the olassrooms at Indiana

State Teaohers College are poor. Many of the standards for good

olassroom lighting are not met in a majority of oases. Some

of the more serious oonditions revealed by the study are set out

as fo~lows:

a. 57 per oent of the one hundred olassrooms have

windows on two or more sides of the room.

b. Only 18 per oent of the rooms have purely left hand

lighting.

o. 31 per oent of the room~ have windows looated mudh

too far from the floor. An extreme case of this is

Room B-33 of the Main Building, a room used for
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social studies recitation •. The windows are

looat~d 6.7 feet from the floor. Because of this

condition, a high percentage of the student sittings

reoeives no direot light rays.

d. 81 per oent of the rooms have windows that do not

reach close enough to the oeiling. ~he windows

throughout the classrooms vary from 8 inches to

48 inches from the ceiling. The worst cases were

found in the Main BUilding and Training School.

e. 39 per oent of the one hundred rooms have less than

four feet of dead wall space at the front of the

window side of the room. (Shops and other rooms

in which the students move about are not included

in this number)

f. 30 per cent of the rooms have window mullion w5dths

of more than 12 inches. The Main Building and

Training Sohool combined have 17 rooms With mullion

widths as muoh as 36 inohes. Whe Science Hall,

Vooational BUilding and Physical Education Building

have all window mUllions of 12 inches or less in Width.

g. Four rectangular rooms in the Main BUilding have

Windows on one side only, located on the short

axis of the room. These rooms are MB-33, ]!.B-34 ,

MB-37 and MC-35. An outstanding example of this

is room MB-37, an education recitation room. The

room is 36.9 feet long and 21 feet Wide, With the
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windows, four in number, on the short axis. Ao·

cording to the standards, the light axis shoUld

not exceed 24 feet. This leaves 12.6 feet of the

length of the room unsafe for use because Of

poor light. The measurements show 778.6 square

feet of floor space. If the part of the floor space

that is unsatisfactory is eliminated from use, the

oomputations show only 504 square feet of usable

floor space, enough for 28 students. The actual

floor space is suffioient for 43 students.

h. 56 per oent of the olassrooms are as much as one

foot or more wider than the standards set for olass·

room widths. These rooms are distributed as fol·

lows by bUildings: Main BUilding, 11; Scienoe

Hall, 12; Vocational BUilding, 15; Training School,

14: Physical Education BUilding, 3; a~d the Library, 1.

i. 16 of the rooms, eight in the Main BUilding and

eight in the Training School, offer a real problem

in the natural light situation. These rooms each

have one end curved.into the form of a semi-cirole.

Most of the light in each room is located on the

ourved wall with a lesser amount of light located

on one adjacent side of the room. The windows in

these rooms have mullion:widths from 24 to 36 inches.

The windows, being on a ourved surface, cause many
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cross~rays of light. Four of these rooms in the

~in Building; namely,MA-4, MA-14, ~·4, and ~-8,

have the light looated on the short axis of the room

as well as on the curved surfaoe. Rooms MB-4 and

MB-14 are 48 feet long. The light, being located

on the curved end, is adequate for only 36 feet of the

length. In these two rooms, the 12 feet of the

length of the rooms, looated farthest from the

windows, should not be used for student oocupancy.

Rooms Me-4 and MO-8 have lengths of 36 feet. The

light on the ourved surface is adequate for only

27 feet of the length, leaving 9 feet of the length

of the rooms unsafe for student use.

Tables VII-XII, inclusive, pages 27-34, indicate the light

area and light conditions for each classroom of the entire plant.
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TABLE VII

LIGHT AREA AND CONDITIONS FOR
MAIN BUILDING

Room No. Loo- Loo- Window Window Window Dead Square
No. of ation ation JUst. Dist. Mullion Wall Feet

Windows from by From from Width Spade of
Students Dir- Floor Seiling Inohes at Light

eotion Front Area

M-!-! 6 L-F* S-E** 3.7' 10" 8" 5' 99

A-4 ' 7 Varies SeW 4.0 14 36 169

A-14 7 " N-W 4.0 14 36 169

A-21 2 R Ii 3.6 10 8 6 69

B-1 4 F-L E-S 3.2 16 8 5 72

B-3 '3 R E 3.2 16 8 4 64

B-7 7 L-B E-S 3.1 36 8 5 126

B-9 3 L E 3.1 12 8 5 64

B-11 3 L E 3.1 12 8 6 54

B-17 4 R-B E ...N 3.3 16 8 10 48

B~33 4 R S 6.7 16 36 1.1 67

B-34 4 R W 2.6 30 8 1.1 79

B~36 8 R-B-L N-W 2.6 30 36 .1 218

B"'37 '4 'L 'E 2.6 30 8 1.1 76

B-39 " '-L-B N-~ 2~6 30 8 218

d-1 4 R-B S-E 3.6 16 8 5 97

C-2 6 L-B W-B 3.6 16 8 4 141

0-3 3 L E 3.6 16 8 5 59

0-4 7 L W-B 3.6 16 36 0 198

d-6 6 W 3.6 16 8 201
;.,
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TABLE VII (Continued)

"-7 3 i-B i-N 3.6 16 8 10 59

9-8 7 \V-N 3.6 16 36 198
0-10 6 R-B W-Ii 3.6 16 8 4 156
<1-31 5 R-B 6 3.6 16 30 10 68
0-33 8 R-B E-S 3.6 16 16-30 10 142
0.34 4 L W 3.6 16 10-30 5 45
S-35 4 L E 3.6 14 10-30 4 65
lit-36 11 B-R Ii-V( 3.6 16 30 2 253
0·37 11 B-L :EorN 3.6 16 10-30 2 242
»-1 8 B-L-R W-S-1!l 3.0 36 30 166
B-2 3 li W 3.0 60 10 3 124
D-8 5 L s-w 3.0 16 10 124
D~9 9 B-L-R W-N 3.0 36 30 132
1).33 3 R W 3.6 36 10 2 68
])-34 3 L E 3.6 36 10 2 68
D-35 3 B-L S 3.2 36 10 59
D-36 3 B-R 8 5.3 16 10 2 47
D-57 3' B-L Ii 3.7 16 10 2 33
»-58 5 B-L S-w 3.0 6 10 1/2 161

*B :Ji', L, and R' represent light looation from students, back,
,

front, left, and right respeotive1y.

** N S E, and W indioate the light direotion from the• ,
student, north, south, east, and west rErspective1y.

Blank spaces indicate light from all directions beoause ofstudent arrangement.,

f
i ~,

t ,:~
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TABLE VIII

, LIGHT AREA AND CONDITIONS FOR THE
SCIENCE HALL

.Room No. Loc- Loc- Window Window Window Dead 8quare
No. of ation ation Dist. lUst. Mullion Wall Feet

Windows 'from by From From Width Space of
Students Dir- Floor deiling Inches at Light

eotion Front Area

.1-41 7 S-w 4.5' 10" 9" 2' 117

.1-45 2 L-R W 4.5 10 9 2 40

.1-48 3 L-R E 4.5 10 9 1/6 60

A-61 7 B-L N-W 4.5 10 9 3 164

B-41 7 B-L-R S-w 4.3 8· 9 1 1/2 194

B-43 4 L-B W 4.3 12 9 96

B-45 4 L W 4.3 16 9 1/3 III

B-49 7 B-L-R N-W 4.3 8 9 194

B-50 3 L E 4.3 8 9 1/3 86

B-52 7 N-E 4.3 8 9 215

~-41 7 i-E S-w 4.3 10 9 1 1/2 209

Q-43 -6 F-B W 4.3 8 9 3I/! 166

0-44 7 L-B S-E 4.3 10 9 1 1/2 209

0-47 7 L-F-B N-W 4.3 8 9 197

(;-48 4 B-F E 4.3 8 9 3 1/2 120

Q-50 7 N-E 4.3 8 9 209

:0-41 9 L-B S-W 4.3 40 9 1 260
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TABLE VIII (Continued)

1)-42 6 S-E 4.3 40 9 178

1>-44 3 L-R g 4.3 8 9 3 1/2 103f·' "

I)-50 16 E."N-W 4.3 40 9 384

Blank spaces indicate light from all direotions because of
student arrangement.

B, F, L, and .Ii represent the directions baok, front, left,and right, res"!Jectively.

N, S. E. and W represent the direotions North, South, East,
and West, respeotively.



t

~r

31

TABLE IX

LIGHT AREA AND CONDITIONS FOR THE
VOCATIONAL BUILDING

!oom No. Loa- Loa- Window Window Window Deed SqueleNo. of etion ation Dist. Dist. MUllion W,a11 FeetWindows from by from from Width g'pace ofStudents Dir- Floor (Jeiling inches at Lightection Flont Area

A-l 8 N-S 4.2' 12" 10 258
A....2 2 .R N 4.2 12 10 l' 64
A-3 3 N 4.2 12 10 9"
A....4 16 W-s 3.8 12 3 526
A-5 9 S-E 3.8 12 3 286
A-6 5 E 3.8 12 3 154
B-1 6 L-a N-S 3.0 12 10 1/3 208
B-2 , L-F N 3.0 12 10 1/3 254
B-3 14 S-W 2.8 12 3 51"
B-4 5 S 2.8 12 3 201
B-5 15 E 2.8 12 3 554
G-1 8 L N-S 2.8 12 8 4 28"
0-2 8 L-R N-S 2.8 12 8 4 287
(i-3 5 L-R W 3.0 12 3 3 144
0-5 10 8-W 3.0 12 3 240
Q-6 3 S 3.0 12 3 93
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403

144,

62

1/3

3

3

3

12

12

12

3.0

3.0

3.0

S-E

E

S

TABLE IX (Continued~

L-R

12

12

Kitchenette 2

Blank spaoes indicate light from all direotions beoause of
student arrangement.

B, F, L, and R represent the direotions. baok, front. left.
and right, respectively.

N, S. E. andW represent the directions north. south. east.
and west, respeotively.



Blank spaoes indioate light from all direotions because of
stude~tarrang,ment.

ltoo~ No. of Loo... Loo- Window Window mindow Dead Square
No. Windows ation ation Dist. Dist, 'ullion Wall :Feet

from by from from Width Space of
Students ])ir- i'loor Oeiling Inches at Light

eotion Front Area
.. '

. ~ '-.

4A-l L-B W-s 5.7 14 12 3 55

B-5 3 L W 2.5' 14" 5" 7 ' 74

B-5 6 R W 2.5 14 5 1 148
"

B-53 3 L E 2.5 14 3 1 74

B-54 9 L E 2.5 14 3 1 222

d-58 2 N 2.3 42

0-59 2 N 2.3 42

~quare
Feet
of
Light
Area

Dead
Viall
Spaoe
at
Front

the direotions north, Bouth, east,

the direotions, baok, front, left,

Loo- Window Window Window
ation Dist. Dist. Mullion
by From From Width
Dir- Floor deiling Inches
ection
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TABLE XI

LIGHT AREA AND CONDITIONS FOR THE
LIBRARY

TABLE X

LIGHT AREA AND CONDITIONS FOR THE
.PHYSICAL EDUCATION

BUILDING

No.of'Loo­
Windows ation

from
Students

B"F ,L,' and ilr.present
,~p.r~gllt,respect1ve.lY•
. ' ... L "N,'S, :I,' and "represent
and west, respectively.

,loom
:No.
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D. Classroom Utilization

1. GeneralS~atement. A study was made of classroom

student population and daily period use at Indiana State

Teachers molleg.. The period of one regular school year of

three quarters was used as a basis for the stUdy. 11he school

year consisted of the fall quarter of 1933 and the winter and

,spring quarters of 1934. The results are thus representative

of the regular yearly situation. Because of the fact that the

T~aining School Building will, probably in the near future,

be used for college classes, it is treated as far as possible

as a oollege building. Since, however, it is used at present

as an elementary and secondary training school, the stand~rds

set up for actual college classroom utilizat ion are not appJic-

able to the training school classrooms.

2. Possible ~ Maximum 0lassroom~. A comparative stUdy

was made of possible room use as to floor area, air space, and

light area in their relationship to one another, to sittings

. provided, and maximum room capacity. This was done for eaoh

classroom of eaoh building and for the entire plant. Sinoe the

-maximum capacity is the number of students who can be accom-

lllodated at any onetime upon the basis of a pioper relationship

(Qif'individuals to square feet of floor s}ace, oubic feet of

air spaoe and square feet of light area, the maximum oapacity

,ooindides with the smallest of the three factors for any room.

'lithe rooms were ideally bUilt~ the possible use by floor area,

air space, light area, and maximwn capacity would be equal. This
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oondition does not exist in most olassrooms, however, and is
•

far from true for the olassrooms surveyed in this study.. (

!n oase .of the Main Building, the usability of the olass-

rOOms is lowered greatly by the laok of light. ~wenty-five of

the 39 olassrooms have an insuffioient amount of light to equal the

floor area and air space. ~he 39 olassrooms of the Main

BUilding show a total possible use of 1,622 students as to floor

area, 1,751 as to air space an~ 1,177 as to light area.

Possible room use in the Science Hall and Vocational

BUilding is largely controlled by the amount of floor spaoe.

~his is due to the faot that the scienoe laboratories and

vooational laboratories and shops demand a greater amount of

floor spaoe per pupil than the recitation rooms.

The Physioal Eduoation BUilding shows a rather low oor­

relation between the oontrolling faotors. Light is the lowest,

providing for 165 students, while floor spaoe is highest,

providing for 238 students. The lack of light is due to the

small amount of light provided in rooms PEe-58 and PEe-59 which

are used as wrestling and apparatus rooms.

The ~rain1ng School shows an extremely close correlation

between the amount of floor spaoe, air, and light, in comparison

with the other bUildings, possible use by floor space being

733 stUdents, by air space 789 stUdents and by light area 797

stUdents. The library room, being a basement room oan
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aocommodate only.lS students because of the small amount of light.

iosstble classroom use by floor area, air space, light

area, sittings provided, and maximum oapacity, and also the

relationship of maximum oapacity to sittings are shown in

Tables XIII-XIX, inclusive, pages 38-45.
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TABLE XIII

POSSIBLE AND MAXIMUM CLASSROOM'
USE OF THE MAIN

BUILDING

Room Possible Possible Possible Sittings Maximum Index,
No. Room Room Room Provided Room of

Use by Use by Use by Oapacity Relation
Floor Air Light by (6) ': (6)
Area Space Area Standards

1 2 3 4 6 6 7

MA-1 49 38 28 52 28 54

A-4 56 42 47 58 42 72

A-14 56 42 47 43 42 98

A-21 24 19 19 34 19 56

B-1 26 26 20 50 20 40

B-3 26 26 15 34 15 44

B-7 36 37 35 40 35 88

B-9 38 38 15 40 15 43

B-11 36 37 15 50 15 30

B-17 26 26 14 45 14 31

B-33 46 56 19 69 19 32

B-34 43 53 22 47 22 47

B-36 41" 50 60 46 41 93

B-37 43 53 21 47 21 45

B-39 32 51 60 30 32 107

~;'1 26 26 27 58 26 50

G-2 37 38 40 60 37 62

--



TABLE XIII (Continued)

39
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TABLE XIV

POSSIBLE 'AND MAXIMUM CLASSROOM
USE OF THE SCIENCE ,

HALL

Room POssible Possible Possible Sittings Maximum IndexNo. .Room Room Room Provided Capacity ofUse by Use by Use by of Boom .RelationFloor Air Light by (6) or (5)Area Spaoe Area Standards

1 2 4 5 6 7

SA-41 52 39 33 36 33 92
A-45* 6 14 8 8 8 100
A-48* 15 21 12 33 12 36
A-51 51 40 46 56 40 72
B-41 49 46 54 32 46 144
B-43 41 39 27 32 27 84
B-45 43 40 31 56 31 55
B-49* 21 45 39 32 21 66
B-50 35 33 24 48 24 50
B-52 46 43 57 32 43 134
0-41 48 45 58 65 45 69
<'-43 40 37 46 49 37 76
"-44 51 44 58 48 44 92
0-47* 22 44 39 28 22 79
0-48 46 43 33 48 33 69
d"'50* 21 43 42 28 21 75
])-41 70 66 70 98 66 69
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*aooms marked thus are speoial rooms or laboratories.

All others are reoitation rooms.

TABLE XIV (Continued)

83

66

49

20

14

49

24

25

80

36

21

77

41

28

101

»-42* 20

D-44* 14

»-50* 49
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TABLE XV

POSS'IBLE AND MAXIMUM: CLASSROOM
USE OF THE VOCATIqNAL

BUILDING'

, ..~ .. ,"" ~ - -

Room Possible Possible Possible Sittings Maximum Index
NO. Room Room Room Provided Room of

Use by Use by Use by Gapaoity Relation
Floor Air Light by ( 6) ~ (5)
Area Spaoe Area standards

1 2 3 4 5 6 '1

V-A-1 32 8a 52 30 32 10'1

.1-2 32 32 18 32 18 56

.1-3 18 40 19 14 18 129

A-4 36 101 105 18 36 200

A-5 28 '13 5'1 18 28 156

.1-6 24 66 31 12 24 200

B-1 55 49 58 32 49 153

B-2 44 8'1 51 32 44 138

B-3 38 94 103 8 38 4'15

B-4 18 45 40 16 18 112

B-5 38 94 III 28 38 136

'~l. 35 68 5'1 20 35 1'15
'.--

1...2 35 68 5'1 25 35 140
,
9...3 26 50 29 24 26 108

d-5 24 46 48 16 24 150

0....6. 14 2'1 31 ·26 14 54
~-

1-'1 36', 68 81 24 36 150

G-a 58 ~'-. 51 40 24 40 16'1
'..
~
~.

, ,~
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TABLE XVII

POSSIBLE AND MAXIMUM CLASSROOM USE
OF THE LIBRARY BUILDING

TABLE XVI

POSSIBLE AND 1v1AXDroM' CLASSROOM
USE OF THE PHYSICAL ED­

UCAT ION BUILDING '

26

.aoom ~ossible Possible Possible Sittings Maximum Index
No. . .loom Room Room Provided Room of

Use by Use by Use by ~apaoity Relation'
Floor Air Light by (6)~ (5) ,

Area Spaoe Area Standards

1 2 3 4 6 7

," - ·f-
, . , ~~ :: '..

. loom Possible Possible Possible Sittings Maximum mdex
No. Room Room Room Provided ]joom of

Use by Use by Use by 8apaoity Relation
Floor Air Light py (6) ~ (5)
Area Spaoe Area Standards

1 2 3 4 5 6 7

PEB-5 39 28 21 30 21 70

B-5 64 39 41 20 39 196

B-53 29 21 21 30 21 70

B-54 84 50 62 67 60 90

at-58 16 26 10 0 10 0

....59 16 26 10 0 10 0
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*Rooms marked thus are scored as special rooms.

**This building now used primarily for elementary and
secondary classes, therefore, it is not provided with oollege
sittings or aooommodations.

TABLE XVIII

POSS.I;BLE AND MAXIMUM CLASSROOM USE
OF' THE TRAINING SCHOOL

31

31

30

46

51

51

56

56

63

34

53

24

56

26

14

28

Maximum
Room
dapacity
by
Standards

**

Sittings
Provided

54

63

87

28

14

28

31

31

32

45

64

64

83

83

60

30

Possible
Room
Use by
Light
Area

39

39

54

54

52

52

57

57

53

35

53

64

57

58

17

58

Possible
Room
Use by
Air
Space

50

50

30

68

51

51

56

66

53

Possible
,Room
Use by
Floor
Area

0-23 34

A-8

B-12

B-14

B-16

B-1S

<1-22

A-4

A-6*

"

(J-24 53

0-26* 24

$-26 . 56

])-36 26

B-37 17

D-38 58

l~oom

No.

'.



Main 39 1,622 1,751 1,177 1,177
Soienoe Hall 20 742 852 811 742
Vocational 18 591 1,147 988 591

p
Physioa1 Ed. 6 238 200 165 165
Training Sohool 16 733 789 797 733
Library 1 26 23 18 18

45

TABLE XIX

IOSSIBbE CLASSROOM USE IN TERMS OF
-, FLOOR AREA, AIR SPACE·, AND

. LIGHT AREl .

Maximum
~apaoity

3,4263,956

Possible
Room Use
By Light
Area

4,762

Possible
Room Use
By Air
Spaoe

No. of Possible
Rooms Room Use

by Floor
Area

100 3,952TOTAL

=
BUilding
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3. Olassroom 'Student Population. The average size of class

for each college classroom in the entire plant was found. This

was comp'Uted by dividing the to"t,alpopulation for each olassroom,

over the period of the designated year, by the number of ~eriods

the classroom was used over the SB..:.1e period of time. dertain

special rooms, however, whioa did not have regularly schedUled

classes, but served as laboratories or work shops for students

scheduled for other rooms, could not be included in the study.

The classes were found to vary in yearly average size from six

students for VB-4, a shop, to 34 students for MG-2, a social

studies recitation room. dlass sizes ranged between these two

extremes, according to the types of classes.

The study reveals that the average olassroom attendance for

the school year of all 80 college classrooms equaled 58 per cent

of the maximum capacity of such rooms. The index of relation

betwen the maximum capacity and average classroom attendance

by buildings for the year was as follows: Main Building, 79;
,- . . . .

Science Hall, 47; Vocational Building , 27; Physical :Education,

50; and Library, 283. Numbers below 100 in the index of relation

show that the rooms are used below the maximum capacity, while
.. ..

numbers over 100 indicates that the rooms are over used.

The s.verage:olassto,omu.se o:f.'t:qeMaihBuilding, then for

thei/ear' was: 79 per dent of the maximum capacity. Moehlman

points out in his survey of the Michigan State Norillal Schools

that a classroom should be used to wLthin 80 per cent of
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.. 1
its oapacity. ·This bUilding reaches, approximately, his standard.

,
The low percentage of relation between the maximum capacity and

average classroom population for the Science Hall is due largely

to the number of laboratories without regular class schedule.

The low relationship for the Vocational BUilding is due to

extremely small classes throughout the entire building, the classes

~anging in average size for the year from six ~o sixteen students.

The over use of the library room is due, partly to the low re­

lationship of floor space and light area and, perhaps, also to the

fact. that the library science classes meeting there, were divided

into sections which met on different days.

The average si%6 of class for each room is especially sign­

ifioant in showing the actual use of the classroom when compared

with the maximum capacity, sittings provided, and average class­

room period use. This is shown in Tables XX-XXIV, inclusive,

pages 48-52. The relationship of average classroom attendance

to the maximum classroom capaoity by bUilding and for the entire

plant is given in ~able XXV, page 53.





TABLE XX (Continued)

~-e 54 40 25 6.0

0-10 37 4e 24 4.3

0-31' 19 60 20 6.3

d-33 34 50 21 4.0

d-34 13 37 30 3.0

0-35 18 48 19 6.0

0-36 22 43 19 3.0

(1-37 28 46 14 4.0

D-l 33 80 17 1.7

D-2 21 40 19 1.7

D-e 34 50 27 3.0

tJ ...9 37 65 32 5.3

D-33 19 36 24 5.3

»...34 19 25 19 4.0

D-35 16 21 0 0.0

:9-36 13 36 21 3.3

D-37 9 7 19 2.0

i-38 . 27 18 0 0.0

*Used as Training School 01assroom
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~ TABLE XXI

SCIENCE HALL CLASSR00MS USE BY CLASS
~ AVERAGE AND PERIODS

ltoom Maximum Sittings Average AverageNo. As to Provided Size of Feriod
Standards d1ass Per Day

SA-41 33 36 21 3.0

A-45 8 8

A-48 12 33

A-51 40 56 25 3.3

B-41 46 32 27 3.7

B-43 27 32 21 1.7

B-45 31 56 18 2.7

B-49 21 32 21 2.0

B-50 24 48 19 3.7

B-52 43 32

(1-41 45 65 28 3.3
~:.

d-43 37 49 33 4.3

~-44 44 48 26 2.3.
(J-47 22 28 10 0.3

''','-

d-48 33 48 22 2.3:

0-50 21 28
IJ .

D-41 66 98 25 4.7

~-42 20 24

~~4~ 14 25

D-5Q 49 80

~
t .~. .'-' Blank spaces indicate laboratories without record

~. of room utilization.
'.,
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TABLE XXII

VOCATIONAL BUILDING CLASSROOM USE BY
CLASS AVEI.tAGE AND PERIODS

Average
Period
Per Day

AveJ;age.
Size of
alaas

Sittings,
Provided

_ ;

.Max:imum
Aeto
Standards

l.
~ • '.... J.'" ~ _ .,_



Blanks indicate special rooms without regular
class schedule.

Room Maximum Sittings Average Average
'No. As to Provided Size of Period

Standards Olass Per Day

PEB-5 21 30 17 3.3

B-6 39 20 18 1.3

B-53 21 30 24 4.0

B-54 60 67 21 0.7

0-5a 10

a-59 10

52

3.0

Average
Period
Per Day

51

Average
Size of
6Jlass

40

Sittings
Provided

18

Maximum
As to
Standards

TABLE XXXV

LIBRARY BUILDING CLASSROOM USE BY
CLASS AVERAGE AND PERIOD

TABLE XXIII

PHYSICAL EDUCATION BUILDING CLASS­
ROOM USE BY CLASS AVERAGE

AND PERIODS .

~oom
No.

LA-I



No. of Maximum Average Index of
Building Class- Capacity dlassroom Relation

rooms For One Attendance (4) ~ (3)
Period

-I 2 3 4 5

TABLE XXV

PERCENTAGE OF A"Ti:RAGE CLASSROOM USE FOR
ONE PERIOD BY BUILDING ON THE

BASIS OF ATTENDANCE FOR
ONE YEAR

Main 37 968

Science Hall 20 636

Vocational 16 517

Physical Ed. 6 161

Library 1 18

58

79

47

27

50

283

53

767

296

142

80

51

1,3362,30080TOTAL
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4. Utilization B[ Periods. Period use is an important

factor tn actual utilization ofa ~lassroom. That is, the amount

of time during the school day that a,room is in use is as im­

~ortant as the sizes of the olasses meeting there. The student

population of a classroom indicates to what extent its capacity

is used; the periods it is used per day indicate the amount of

time the room is in use. These two factors determine the actual

daily utilization of a classroom.

~he daily program at Indiana State Teachers eolIege is based

upon an eight hour day, during the three regular quarters. Whe

average daily period use for each college classroom was computed

for the three quarters studied. The average for each room was

found by adding the number of periods that a room was in use

each day for the three quarters and dividing the sum by three,

the number of quarters. For example, room MC-33 was in use

four periods per day during the fall quarter, four periods

per day during the winter quarter, and four periods per day

during the spring quarter, a total of twelve periods daily for

the year, which divided by three, the number of quarters covered,

equals four periods a day, the average for the year.

The average period use per day for the 80 rooms was found

to vary from no periods for MD-38 to 6.0 periods for MC-8.

Special rooms for which class schedules were not given were

not included in the computations. Rooms VA-2 and VA-3 are given

} over primarily to Training School use and are, therefore,
~.

} aeldomuaed by college classes. q1hey were not, then, included
··i·
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in the s~udy of college classroom period use.

The ,average period classroom use at Indiana State Teachers

J aollege in its relationship to other classroom usability factors

for each college room is indicated in Tables XX-XXIV, inclusive,

previously given on pages 48-52.

The study of the classroom period Use by bUildings discloses

the fact that of the 640 daily periods available for the 80

oollege classrooms, 225 periods are actually used. The actual

period use for the entire plant equals 35 per cent of the periods

available. The percentages of periods utilization by bUildings is

as follows: I~in, 47; Soience Hall, 23; locational, 29: Physical

Education, 19; and Library, 38.

These percentages may seem extremely low; but it will be

recognized, of course, that it would be practically impossible

for college classrooms to be utilized to anything like 100

per cent of the actual periods. Variation in programs and

the wide range of college sUbjects make rooms satisfactory for

only certain tyoes of sUbjects. This often leads to rooms

being necess~rily unoccupied during certain periods of the day.

Reeves, Kelly, and Russell in their survey of university

plant facilities made a stUdy of olassroom period Use of fifteen

buildings at Chicago University. Their stUdy was made for the

fall term of 1931. The term chosen was that of highest attendance

for the year. The stUdy revealed the fact that the percentage

of period use for the fifteen bUildings ranged from 12.5 per
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'oent to 96.9 per ~ent. The average period use for all the bUildings

was 59.3 per oent. 2

~oom'utilization by periods at Indiana state Teaohers College,

then oompares rather favorably with period utilization at Chicago

University, espeoially sinoe this study oovers a regular sohool

year of three quarters, during a year of low oollege student

attendanoe.

The relation of the aotual period use to the possible period

use is present in Table XXVI, page 57.

2
F. W. Reeves, F. J. Kelly, and J. D. Russell, universitf

Plant Faoilities, (Ohioago: University of Ohioago Press, 1933Pp. 59-110.



*Two of the 39 rooms of the main building are used for
training school classes.

**Two of the 18 rooms of the vocational bUilding are
used primarily for training school classes.

No. of Total Total Index of
B\.lilding Olass- Periods Periods Relation

rooms Available of Actual (4) ': (3)
Use

1 2 3 5

Main 37* 296 139 47

Soience Hall 20 160 37 23

Vocational 16** 128 37 29

Physical Ed. 6 48 9 19

Library 1 8 3 38

57

3522564080

TABLE XXVI

PERCENTAGE OF DAILY CLASSROOM USE BY
PERIODS OVER A PERIOD OF

ONE YEAR'

TOTAL
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'E. Olassroom Sittings or Student Accommodation

-" 1.' General Explanation. IDhe number of students provided

for in the various olassrooms was oomputed upon the basis of

the number of ohairs, desks, tables, or work benohes in eaoh

of the rooms. Student sittings in case of the soience laboratories

were decided by the number of equipment drawers. Two drawers

were allowed for eaoh student. The student provisions or

aooommodations are referred to throughout the study as student

sittings. Attention is oalled here to the fact that most

student sittings are movable which makes possible ohanges

in the number of sittings from one day to another. The data

oompiled for stUdent sittings were taken during the spring of

1934 •.

2. Sittings J,)rovided. The survey reveals that there are

3,030oollege classroom sittings at Indiana State Teachers

College. These are distributed among the buildings as follows:

Main, 1,675; Science Hall, 868; 'Vocational, 310; Physical

Education, 147; Library, 40. The olassroom sittings for the

five buildings equal 730 more than the number of students

f.or Which they provide.

The relationship of the maximum oapacity to the sittings

provided was found in percentages for the five buildings. This

was oomputed by diViding the maximum classroom capacity of a

bUilding by the sittings provided for that building. Per cents
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. below 100 indioates that the maximum oapaoity is less than the.'

sittings'provided. Over 100 per'oent indioates that the maximum

oapaoity is greater than the number of sittings provided.

~~e index of relation between student sittings and maximum

oapacity by bUilding is as fOllows: Main, 68; Soience Hall,

74;-'Vocational, 167; Physical Education, 110; Library, 45.

These figures indicates that the Main Building, Science Hall,

and Library BUilding have more sittings provided than the

maximum capacity of eaoh, while the Vocational Building and

Physical Education BUilding could carry a heavier load of sittings.

The college classroom maximum capacity is 76 per cent of the

sittings provided.

There is a very close relationship displayed for the 80

oollege classrooms between the maximum standard for floor space

and the number of sittings provided, the sittings provided

being 3,030 and the floor spaoe maximum standard being 3,064.

The percentage of relationship is 98.8.

Table XXVII, page 60, indioates the relationship of

olassroom maximum capacity to the sittings provided for each

building oon;aining college classrooms.



Soienoe Hall

Physioal Ed.

Library

. ,

Building

1

Main

Vooational

TOTAL

TABLE XXVII

COMPARISON OF SEATING AND lviAXTIiillM
CAPACITIES OF CLASSROOMS

,BY BUILDINGS '

"

No.of Sittings Maximum
Rooms Provided Oapaoities

234

37 1.675 968

20 868 636

16 310 517

6 147 161

1 40 18

80 3,030 2.300

60

Index of
Relations
(4) ~ C3}

5

58

74

167

110

45

76
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F. The Training School

1. ~ General Situation. The Training School BUilding

at Indiana State Teachers ~ollege houses the elementary and

secondary school students. The school is organized upon the

six-six plan of administration. ~he bUilding contains sixteen

classrooms, four o~ each of the floors, including the basement.

Training School classes are also held in rooms MA-l, MA-14,

VA-2, VA-3, and certain shops of the Vocational BUilding. Rooms

TA-2 to TB-14, inclusive, are used for the elementary grades,

and the remainder are used primarily to house the high school

students. Five rooms are used definitely as special rooms. These

are TA-6, TC-26, TD-36, VA-2 and VA-3. All other rooms are classed

as general recitation rooms in this study.

2. Olassroom Standards. The maximum standards set up for the

elementary classrooms are based upon the amount of floor area, air

space, and light area of each room. The standards used are those

3favored by Strayer and Engelhardt for Elementary schools.

The maximum standards used for the high school classrooms

are based upon Strayer and Engelhardt's standards for high school
. 4
classrooms. These, also, are confined to the amount of floor

space, air, and light. Rooms MA-l, M!-l4, VA-2, and VA-3, although

3G• D. Strayer and N. L. Engelhardt, Standards For Elementary
Schoal BUildings. (New York: Bureau of PUblication, Teachers.
GOllege , Oolumbia University.)

4G• D.. Strayer and N. L. Bngelhardt, Standards !:£! High
:':Scho'ol Buildings. (New York: Bureau of PUblications, ~eachers

aOllege, Golumbia University, 1924.) Pp. 39-76.
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not1n the Training School BUilding, are included in the.
'study, 'since they house primarily,training school students.

-3 ..~ Capacities ~ Conditions. The survey reveals,

'that the Training School olassrooms vary in length from 20.5

'feet, in TD-37 to 48.5 feet in 0-14. The room Widths range from

l4.8feet inTD-37 feet in TB-16 and TB-18. Acoording to

classroom standards, elementary and secondary school classrooms

should not exceed 24 feet in width. Fourteen of the olassrooms

in the Training Sohool BUilding exoeed this number. The

rooms range in height from 11 to 14 feet.

Ten of the rooms have sUffioient light area to meet the

standards for floor area and air space Without waste. ~wo

other rooms have sUffi'cient light area to reach wi thin four

students the capacity of that for floor area and air spaoe.

Four rooms, TA-2, TA-4~ TA-S, and TD-38 are greatly handi-

capped because of the amount of light. Rooms MB-l and MB-14

are long and narrow, having the light located on the short axis,

'leaving a portton of each'without sufficient light. The light

tn these two rooms is also located on a curved surface which

causes cross-rays which are unsatisfactory for classroom lighting.

4~ tJlassroom Utl1izatidn. The class program for the school

year of 1933-34 wasobt'ained from the Training School office

through the courtesy of the administrators of the school.

From this program, a study was made of classroom utilization

in terms of student popUlation and daily period use. The program
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provides for seven: fifty-five minute periods per day. The

computations were based entirely upon the program obtained from

the office and do not take into aooount any changes made dur~ng

the year, either in size or re-distribution of classes. In case

a period was divided between two classes, a proper average

between the two was made for that period in oomputing olassroom

population. Physioal Eduoation classes are not inoluded in

the study of the Training Sohool, sinoe they did not meet

in regular classrooms.

The total daily classroom population for the twenty

classrooms was 2,404 students for the year. The olassroom

population ranged from 240 individuals during the seventh, or

last hour, to 388 the fifth, or one o'olock hour. The in­

'dividual classroom attendanoe varied from 48 students for

. room TA-2 to 234 students for room TB-12.

In terms of the hourly periods, the olassrooms were

:utilized 72 percent of the time for the year. Out of a total

of 133 da11y periods, 96 periods were actually used. These

figures include aotivity sesstons and study groups held in

o'!assrooms.

Table XXVllr, page 64, showstheoapacities, oonditions, and

utilization of the Training Sohool olassrooms at Indiana

state Teaohers Gollege.



64

TABLE XXVIII

TRAINING SCHOOL DAILY CLASSROOM USE BY
PERIODS FOR THE SCHOOL YEAR

OF 1933-34 .

01assroom Use by Periods i'ota1
Room Maxi- Sittings For Sohoo1 Year of Daily
:No. mum Provided 1933-34 Use

GJap- 8:00 9:00 10:00 11:00 1:00 2:00 3:00
aoity 8:65 9;66 10:65 11:66 1t65 2:66 3:55

A-2 3'7 30 25 19 4 48

A-4 3'7 32 28 26 26 26 26 132
"

A-6 36 20 18 33 8 59

A-8 54 36 20 36 26 26 36 144

B-12 62 40 39 39 39 39 39 39 234
, B-14 62 36 26 28 26 26 26 45 1'7'7,

li

~ B-16 68 24 21 21 21 21 21 106

B-18 68 26 21 21 21 21 21 21 126

0-22 63 40 25 22 23 40 21 26 15'7

d..23 36 30 14 20 65 26 19 23 15'7
'I .

C-24 63 34 13 2'7 16 44 14 113

0-26 28 36 45 13 44 22 16 15 156

0...28 68 56 18 14 15 20 50 11'7

D-36 30 26 14 20 13 12 69

D-3'7 17 32 24 14 9 24 '71

D-38 34 36 27 26 2'7 2'7 36 2'7 1'70

MA-l 33 52 2'7 36 21 2'7 111

MA-14 56 43 36 26
,

51 12 2'7 152

VA...! & 3 36 46 19 21 14 26 22 15 117
,~

:

i TOTAL 88'7 6'15 369 303 366 362 388 386 240 2,404
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G. donolusions

The, study proper began with the setting up of the problem

~'s 'toth'e, oiassroom oapaoi ties, oonditi ons, and utilization at

Indiana state Teachers Qollege. In order to evaluate and interpret

the data found, it was necessary to set up classroom standards.

This was done in terms of floor area, air space, and natural

light conditions and ar~a.

The standards were applied to the measurements taken of

the olassrooms, and maximum standards for every classroom of

the entire plant were set up. The classrooms were found to

be 100 in number, inoluding 80 rooms used for oollege olass­

rooms and 20 used primarily for Training School classes.

The maximum standards for floor area, air space, and

light area were interpreted in their relationship to aotual

olassroom utilization. Factors of actual utilization were

sittings provided, olassroom student population, and period

use. Lack of proper relationship between the various factors

was found from time to time, but a oomparison with like studies

revealed that olassroom utilization at Indiana state Teaohers

aollege oompares favorably with room utilization as revealed

by suoh other studies.

%t was found neoessary to stUdy the utilization of the

Training Sohool as a separate unit under standards for elementary

and seoondary sohools. Oertain olassrooms were found to be

somewhat unsatisfaotpry beoause of their shape, size, and

light oonditions. The stUdy revealed, however, a rather high
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oorrelation between the maximum oapacity, sittings provided

and olassroom utilization for the Training School



IV. FINDINGS AND RECOMMENDATIONS

A. Qonclusions Based Upon Findings,

The study discloses the fact that little has been done to stand­

ardize classrooms for institutions of higher learning. Surveys

of such institutions have been made in great numbers in which

olassroom utilization has been given alose oonsideration; but

the relationship of room capaoity. condition and utilization

has usually reoeived little or no attention. This is probably

due to the fact that generally aacepted oollege classroom

standards have not been adopted. Scientific standards for

oollege alassrooms, developed by experts in the field of school

building oonstruotion. are, therefore. needed very much, not

only for use in the oonstruction of satisfactory olassrooms.

but also as a basis for proper utilization of those already

oonstruoted. This has been done in the field of elementary and

seoondary education and has proved highly successful.

The survey of classrooms at Indiana State Weachers €Jollege

brings~to light the fact that the rooms have not. in many cases.

been properly planned from the viewpoint of economy and health.

1iher~ is a great amount of wasted space because of the poor

relationship of floor area. air space. and light area and

aonditions. This is especially true for the Main Building.-

The placement and arrangement of windows are oontrary to good

olassroom l.ighting oonditions in many instances. the worst oases

being foUnd in the Main and Training SahoolBu1ldings. The
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applicat!on of arbitrary classroom ,standards to the class­

rooms .at i,Indiana State Teachers Oollege indicates that, al­

though student sittings exceed the maximum capacity for the

Main ~ilding, Science Hall, and Library BUilding, and for

the oollege olassrooms of the entire plant as a unit, the

olassrooms are used on an average to a reasonable degree of

the maximum oapacity, bot,h as to daily student popUlation and

daily periods.

B. Reoommendations

The following r,eoommendatione are set forth by the writer

in the light of the.findings with the,sinoere hope that they

may prove to be of value in the field of college sohoolroom

oonstruotion and utilization in general, and to olassroom

utilization at Indiana State TeachersOollege in particular.

1. Other stUdies of this nature shOUld be made for

the sake. of securing neoessary data for the comparative study

of olassrooms of different institutions of higher learning.

2. The Main BUilding at Indiana State Teachers Oollege

should be replaoed as soon as possible.

3. Use shOUld be made of the findings toward the future

utilization of the classrooms surveyed.

4. The sittings shOUld be so planned that they will not

exoeed, for eaoh olassroom, the maximum oapacity.

5. The rooms, having a high degree of healthful conditions,
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as was shown by the application of the standards to such rooms.

should b~ used to a high percentage of the daily periods.

6. Rooms showing poor conditions as tp floor. air or

light. should be used as little as possible.

7. In the case of rooms, having windows located on more

than one side of the room. the student sittings should be

arranged always with extreme care as to light.

8. Only approximately 24 feet of the length of those rooms

with the light on the short axis should be used for student

occupancy.

9. Room MB-33 should be discontinued as a classroom.

10. One of the large departments of the Main BUilding

should be located in the ~raining School BUilding as soon as

it is vaoated by the training school pupils.

11. With the removal of one department to the Training

Sohool BUilding. the departments remaining in the Main

BUilding should be carefully grouped. This should be done

by floors as far as possible.
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