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DIMENSION STAARDS FOR A HIGH SCHOOL 
FOODS LABORATORY 

CHAPTER I 

PURPOSE OF STUDY 

This study presents dimension standards necessary 

in the planning of a high school foods laboratory. The 

data contained in this report was collected in connection 

with a project consisting of the planning and recom- 

mendations for food laboratories which was begun in 

September, 1940, in the department of Home Economics 

Education at Oregon State College. 

This project concerned itself with all the various 

factors necessary for promoting the best pupil-teacher 

relationships in food preparation and a carry-over value 

which sets an ideal to be desired in the girls' homes 

and which at the same time is practical. The project 

evolved into variou.s phases of planning for which stan- 

dards were necessary. A study of available materials 

and design trends, of present laboratory set-ups, of 

foods preparec in the laboratory in order to determine 

equipment and the amount of work and storage space needed, 

and a study of heights for working surfaces ]ased on the 

dimensions and judgments of girls were found necessary 

to the planning of a high school foods laboratory. 
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That there is a need for such a study is shown by 

the lack of available material on the subject. Further, 

good planning is necessary from the standpoint that a 

f oods laboratory may serve as a demonstration for home 

kitchens; lt is also important in that it represents a 

large initial investment in comparison with that involved 

in other departments of the high school. 

An analysis of the aforementioned project in an at- 

tempt to discover some reliable standards for planning 

working surface heights revealed that the measurements 

of high school girls which were necessary for setting up 

such standards were not available. It appears that the 

only recommendations of dimension standards now available 

for planning are somewhat inadequate. Since the authors 

of such recoiendations give no basis for their decisions 

as to standards, it is assumed that these standards are 

based upon their opinions and observations. The most 

widely known materia]. dealing with working surface heights 

for high school food laboratories is Vocational Education 

Bulletin No. 181, "Space and Equipment for Homemaking In- 

struction ". (20) That recommendations contained in this 

bulletin are opinions of several high school home economics 

teachers was confirmed by a personal letter to the investi- 

gator from Edna P. Amidon, Chief of Home Economics Education 
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ServIce in the LT. S. Office of Education (see Appendix, 

Exhibit III). 

Besides standards for dimensions, this study shows 

the relation of sizes of girls in Corvallis schools with 

those of girls In other high schools and with WOL1Ofl. It 

attempts to point out the necessity of dimensIon sthndards 

as an aid to moro effective laboratory training. 

Since the foods laboratory in a high school is used 

primarily by adolescent girls, it is necessary to provide 

dimension standards which will satisfy their needs. Be- 

cause the foods laboratory is used from two to five days 

a week for food preparation, good working conditions are 

necessary from a psychological as well as from a physical 

point of view. The physical aspect of the laboratory It- 

self should stimulate interest in foods and In planning 

family meals. The girls can be expected to increase their 

interest in class work and give more attention to it when 

desIrable working conditions are the result of proper plan- 

ning. 

It is the opinion of the investigator that dimensIon 

standards based on girls measurements also promote good 

posture and aid in the prevention of fatigue. According 

to Bennett (3, p. 59), cooking, among other activities, 

does not tond to correct posture but tends "rather to 
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increase and complicate the spinal fatigue and defects." 

In reference to sewing classes, Bennett said that habits 

of posture formed in these classes are most likely to be 

carried over into life. (3, p. 273) Thus it may be seen 

how important optimtn conditions are to the physical well- 

being of the girls. 

In presenting dimension standards for a high school 

foods laboratory, this study concerns itself with sources 

of data and methods used in determining these standards, 

a study of the physIcal measurements and judgments of high 

school girls, dimension standards based on judgments and 

measurements of girls, and the significance of the study 

in relation to Its application to future planning and re- 

modelling of high school foods laboratories. 
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CHAPTER II 

SOURCES OF DATA AND LETNODS USED 

PRELIMINARY STUDY 

Since this study concerns itself with dimension 

standards based on the physical measurements and judg- 

ments of high school girls, it was necessary to determine 

what standards were available, their relative importance 

and the basis for their selection, and what standards were 

required to satisfy the needs of girls. Thus the prelimi- 

nary study concerned itself first with observations of 

laboratory classes to determine activities carried on in 

food preparation and to determine postures of high school 

girls in the classroom; second, with conferences with a 

member of the physical education department to determine 

criteria for evaluating posture required in executing the 

various activities carried on in the laboratory; third, 

with a study of available data on the maturity of high 

school girls and the selection of the group to be measured. 

The plan for the investigation included descriptions of 

the methods for obtaining the physical measurements and 

judgments of high school girls necessary in determining 

dimension standards for a high scLool foods laboratory. 



Observation of Laboratory Work to Determine 
Activities and Posture of Girls 

In a study of the types of activitIes carried on in 

the foods laboratory, it was found through observations in 

food classes conducted In the Corvallis High School that 

activities concern themselves with two major positions, 

standing and sitting. Standing included those positions 

In which girls were erect and those in which girls were 

crouching. Such activities as reaching up or down, beat- 

ing, kneading, rolling, dishwashing and sifting flour were 

Included under the erect standing position. Crouching 

included activities below the eye level sLch as opening 

and clsing the oven door, lower drawers and lower doors. 

Sitting included reading, writing and eating. It was found 

that sitting down to work is not a factor In the short foods 

laboratory period, so it will not 'ce considered in this 

study. 

From observations of two laboratory classes, one on 

the preparation of salads and another on cakes, both of 

which included most of the activities carried on in the 

laboratory, a study of the characteristic posture for 

the various activities indicated that girls stand fairly 

erect; in most cases, heads were bent forward to enable 

the girls to see their work. There were also girls who 
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changed position by balancing theIr weight first on one 

foot, then on the other. Taller girls maintained a better 

posture when they put an Inch board on the 35-inch work- 

ing surface, while the shorter girls found the work surface 

too high. The girls observed the rules of good posture in 

reaching for high objects. Bending with the back was found 

to be more connnon than bending from the thighs. 

In studying, the girls maintained a better position 

when they used the pull-out boards rather than the work 

surfaces for desks. In sitting listening to a discussion, 

the girls bent with the back and twined their legs around 

the stool in an attempt to be coiiÍortable. 

Stafford (17, p. 81) says that "the average person 

assumes a poor sitting position. ----- The natural 
tendency Is to round the entire back and protrude the head 

forward. Moreover, there Is a 'buckling at the middle' 

of the body and a decrease in the pelvic obliquity. In 

this position the body is allowed to slide down In the 

seat rather than to be supported by the thighs and buttocks 

as when sitting up in a seat." 

No observations of eating at a table were made at 

this time, but at other times the investigator has ob- 

served posture faults similar to those maintained In 

studying as described in the preceding observations. 



Conferences with Physical Education Instructor 
To Determine Posture Standards 

Before any further study could be made, it was neces- 

sary to establish posture standards for girls working at 

the various activities of the laboratory. Through con- 

ferences with Miss Laura McAllester, Assistant Professor 

of Physical Education for Women at Oregon State College, 

who is in charge of the posture program, analysis was 

made of the postures to be used in the various laboratory 

actïvities. As an aid to further study, this analysis 

included the most efficient working posture for the job 

as well as for the person involved. 

Further study was made of available reference ma- 

terial on posture standards. Hallock (8, p. 536) lists 

the requirements for good posture as set up by the Sub- 

committee on Orthopedics and Body echanics of the White 

House Conference on Child Health and Protection. In an 

unpublished thesis written by Elizabeth Stayton (18, p. 4) 

on heights for high school clothing laboratory tables 

based on the physical measurements of girls in Analy Union 

High School, Sebastopol, California, criteria set forth 

in her study formed a basis for evaluating posture of 

high school girls whom she measured. 

From these references and others not quoted (6, 10, 

19, 24), and from conferences with Miss McAllester, posture 



standards were developed for use in this study as fol- 

lows: 

I. Standing in an erect position. 

1. Head held up and balanced above the 

shoulders, bips and ankles. 

2. ChIn held "in". 

3. Chest up and forward. 

4. Lower abdomen held inU and "flat". 

5. Curves of the back maintained within 

normal limits. 

II. Crouching. 

1. Trunk straight. 

2. Motion coming from the hip joint. 

III. Sitting. 

1. Trunk straight. 

2. Chin up. 

3. Chest up and forward. 

4. Abdomen in or flat. 

5. Back quite flat (usual curves not ex- 

aggerated). 

6. Lower back touching chair. 

7. Body relaxed. 

These posture standards were used throughout the 

study In connection with deterrinIng physical measure- 

ments necessary for planning dimensions suitable for 
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girls performing the various activities of the laboratory. 

They were also used during the investigation as a basis 

for checking the posture of the girls included in this 

study. 

Study of Available Data on the Maturity of High 
School Girls and Selection of Group to be Measured 

In order to determine what age level of girls to in- 

clude in this study, it was necessary to study their 

physical growth in ternis of maturity. 

A study of available data on high school girls 

showed that the period of most rapid growth is over 

before they reach the age of fourteen. Between fourteen 

and sixteen, girls gain about 2.5 centimeters a year; 

after 16, the median gain is about .75 centimeters, 

according to Woolley (25, p. 386). She said that "the 

tendency toward a more rapId yearly gain for the shorter 

children shows among girls only in the years fourteen 

to fifteen." 

According to R. Bennett Bean (2, p. 45), the chief 

growth in stature occurs in the year preceding puberty. 

"Stature takes on the last period of rapid growth 

from 12 - 16 years; at this time all linear dimensions 

of the body increase rapidly." (2, p. 59). Woolley's 

(25, p. 386) tables indicate that 18 years is very close 
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to an adult height for girls. Further, the records 

collected in connection with the Harvard growth study 

reveal that the average age for inaximin growth is 

12.56 (16, p. 9). 

Van Dyke (21, p. 217) said "that the relation be- 

tween the spurt in physical growth and the advent of 

maturity is not definitely determined and further that 

there is little ground for the belief that tall girls 

mature earlier than short ones." Further, his in- 

vostigations on the effect of puberty on growth ttshow 

that the sudden rise in height and weight curves of 

girls cornes one or two years before puberty rather than 

exactly at the time of puberty or after this develop- 

ment. ' 

Leal (9, p. 168) says maturity and height are in- 

fluenced by chronological age. This author believes 

girls who mature earlier are taller than those who 

mature later. 

Table 1 indicates the average or mean heights 

found in various studies on height-age relationships 

of adolescent girls. 



Table 1. Averacre Heights in Inches of Girls Based on Anthropornetric Studios 

Age 4FLeal(9) Richey(12) 'Baldwin(l) "Boynton(4) McCloy(ll) Diehl(5) Gordon(7) 
11 54.46 57.14 56.00 
12 57.04 59.76 58.00 60.01 61.20 
13 60.98 61.82 60.00 62.03 62.80 
14 61.90 63.14 62.00 63.08 64.00 
15 62.25 63.96 63.00 64.03 64.50 
16 62.76 64.32 64.00 64.54 64.60 63.82 64.60 
17 b2.17 64.19 o4.00 64.58 64.60 63.69 64.70 
18 63.32 64.00 64.03 b4.60 63.69 64.70 
19 63.86 64.50 
20 63.85 64.80 
21 63.74 

* Citations used are based on 2 stages of maturity- 
1. Girls showing signs of maturity, ages 11 and 12. 
2. Girls bnving reached maturity, ages 13 on. 

Heights for medium-sized girls. 
" Calculated from centimeters. 

1-J 
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Table i shows that variations in heights of these 

groups are slight. That there is little variation in 

heights of college girls with those of younger physi- 

ologically mature girls may be seen from this table. 

Further study was made of available data which it 

was possible to secure from two Oregon High Schools, 

Corvallis and Pendleton. These data, shown in Tables 

2 and 3, indicate the range in heights of girls com- 

pared with grade and age, respectively. 
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Table 2. Heights of Girls According to Grade 
for Corvallis and Pendleton Schools 

Height 7th 8th 9th 10th 11th 12th 
in grade grade grade grade grade grade, 

Inches *0 P C P C P C P C p p 

NUMBER OF CASES 

53 1 
54 4 1 

55 2 1 

56 16 1 

57 26 2 1 1 

58 6 6 9 1 1 

59 68 1 3 1 1 2 1 2 2 1 

60 95 211 5 5 4 6 1 3 
61 36 10 4 8 316 4 6 6 4 

62 6 8 7 13 11 18 14 5 13 5 4 

63 41 '7 6 7 715 71614 11 
64 5 2 12 3 10 7 16 14 22 9 5 
65 4 6 3 13 2 12 9 19 7 12 
66 1 2 1 4 31114 910 7 

67 6 3 7 i. 7 2 5 

68 2 2 4 4 4 2 
69 1 1 1 2 2 1 

70 1 1 

Total 505668501006410763 
Cas es 

* C refers to Corvallis girls and P to Pendleton girls. 
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Table 3. Heights of High School Girls Classified 
as to Age for Corvallis and Pendleton High Schools 

Hei g ht 
in 

Inches Ages 
11 12 13 14 15 16 17 18 19 Total 

NUMBER OF CASES (Corvallis) 

53 1 1 
54 1 1 
55 1 1 
56 3 3 
5'7 5 1 6 
58 1 5 2 8 
59 4 1 3 1 9 
60 1 3 6 1 4 5 3 2 25 
61 1 6 9 1 9 40 
62 3 5 13 16 14 1 52 
63 2 7 5 15 17 5 51 
64 1 15 8 16 16 1 1 58 
65 1 6 9 19 14 2 1 52 
66 3 5 7 10 1 26 
67 2 13 5 20 
68 2 4 6 
69 1 1 1 1 4 
70 1 2 

Total 2 31 53 55 110 95 14 5 365 

NUMBER OF CASES (Pendleton) 
54 4 4 
55 2 1 3 
56 3 3 1 7 
57 2 4 3 1 10 
58 6 9 1 1 17 
59 2 7 3 2 2 16 
60 1 5 8 2 4 1 2 1 24 
61 2 5 3 3 3 4 4 3 27 
62 2 7 10 15 8 3 4 3 1 53 
63 2 6 7 5 10 12 3 1 46 
64 8 3 11 10 7 1 40 
65 1 1 3 6 10 11 1 33 
66 2 3 6 13 9 2 35 
67 3 1 3 4 11 
68 1 1 4 5 1 12 
69 1 1 1 3 

Total 12 46 55 42 49 63 57 15 2 341 
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From Tables 2 and 3 it may be seen that the 11 

and 12 year old girls were somewhat shorter than the 

older girls. That the Pendleton group showed more 

varIation in range among the older girls was not con- 

sidered of too great significance because of the small 

number of cases involved. This variation could not be 

accounted for because of insufficient information about 

the Pendleton girls. 

It was the purpose of this study to provide di- 

menslon standards for a high school foods laboratory. 

These data indicate that inclusion in the study of at 

least the ninth grade girls, the youngest group In- 

cluded In a regular high school in Oregon, and of 

the twelfth grade girls, the oldest group, would in- 

dicate the span of growth including maximum develop- 

ment for the high school years and might produce an 

overlapping to the extent that no further cases in the 

tenth and eleventh grades need be taken. 

As was previously stated, the preliminary study 

concerned itself with the activities carried on in the 

laboratory, postures necessary in performing these 

activities and criteria for evaluating such postures, 

and available data on the maturity of high school 

girls. With the results of these data, it was possible 

to plan the investigation. 
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PLArS FOR TH INVESTIGATION 

Following the preÏiminary stuay, plans were ae- 

velopea for the Investigation necessary in connection 

with the planning of dimension standards for a high 

school foods laboratory. These Included conferences 

with school administrators and technical advisers, 

a selection of measurements necessary to satisfy di- 

mension standards, techniques and equipment for taking 

these measurements and a plan for obtaining the measure- 

ments. 

Following the inception of the measuremeLt study 

it was thought necessary to Include a study of the 

judgments of high school girls as to working surface 

heights. The method of choosing activities, the basis 

for selection of subjects, and plans for obtaining the 

opinions are also included in this section. 

Since the success of this study depended upon the 

cooperation of the Corvallis school administrators, pre- 

liminary conferences were held in which the purpose of 

this study was presented to Mr. J. F. Schenk, Super- 

intendent of Schools, Corvallis, Oregon. With his 

approval tentative plans were made for a measurement 

study involving ninth and twelfth grade girls to be 



carried on in the junior and senior high schools. 

Study of Measurements of Girls 

In her study, the investigator was fortunate in 

having the advice of Miss Maud Wilson, Professor of 

Home Economics Research at Oregon State College, who 

has done pioneer work in the field of planning di- 

mension standards for working surface heights for 

homes. Preliminary plans were made under her di- 

rection. 

Measurements used in present study 

Following the conferences with Miss McAllester 

ori the various activities in the laboratory and their 

relation to correct posture, it was dec±ded to take 

certain physical measurements of girls which would 

most nearly satisfy requirements for dimension stan- 

dards for these girls. The following measurements 

were selected. 

I. Measurements taken with subject standing: 

1. Stature. 

2. Height of eye level. 

3. Height of shoulder. 

4. HeIght of under forearm. 

5. Height of wrist. 
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6. Breadth of shoulders. 

7. Breadth at elbows, arms akimbo. 

8. Reaching height. 

II. Measurements taken with subject seated: 

1. Sitting height. 

2. Breadth of thigh. 

3. Length of thigh. 

4. height of under knee. 

5. Height of thigh. 

6. Height of hip. 

7. Length from back of hip to extended foot. 

From these data, calculations of the following 

measurements could be made: Eye level, height of 

shoulder and underforearm for sitting position, and 

height of thigh and height of hip above the chair 

seat. Weight, age, residence, and height of chair 

seat from floor were also recorded at the time measure- 

ments were taken. 

Techniques used in taking measurements 

In addition to the selection of these measure- 

ments, techniques for taking them were perfected with 

the advice of Miss McAllester. Directions used in the 
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Oregon-Washington Purnell study* of 1937 formed a basis 

for those used in this study. Equipment used In con- 

nection with this study was similar to that used in 

the Oregon-Washington Purnell study; the same stadio- 

meter and calipers were used as In the original study 

on women. (A complete set of directions and list of 

equipment will be found In Appendix Part I). 

Before any measurements could be taken on the 

high school group, It was necessary for the investi- 

gator to learn the measurement techniques involved in 

the study. This was done with the aid of an assistant 

who also learned these techniques. Following practice 

in taking the measurements, the investigator and her 

assistant measured several college gIrl8 to check them- 

selves, one against the other, as to their acquired 

techniques. When a sufficient amount of speed and 

ability in taking measurements had been developed and 

the Investigator had been examIned by Miss McAllester 

* Throughout this study, reference is made to 
research studies carried on with grants from the 
Purnell fund. For the purposes of this study, the 
research carried on cooperatively by Maud Wilson 
and Ruth Tbayer at the Oregon Agricultural Experiment 
Station and by Evelyn Roberts at the Washington Agri- 
cultural Experiment Station will be known as the Oregon 
Washington Purnell study. Further research on this 
project was done by Miss Roberts and will be referred 
to as the Washington Pu.rnell Study II. (See 14, 15, and 22). 
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as to mastery of technique, the measurement study was 

begun. The investigator was checked by her assistant 

on the fIrst 20 cases measured. Following this, the 

investigator took all the measurements, repeating them 

to a recorder who checked them to make sure that the 

second measurement was within one half an inch of the 

first. 

In the junior high school, the measurement study 

was conducted in the home economics rooms. Girls were 

taken one at a timo from their classes; directions were 

explained to each. In the senior high, the measure- 

ments were taken in a small room near the library. 

Senior girls came at intervals so one watched the 

measuring of the girl preceding her. The same methods 

were used as in the junior high situation. 

In addition to the measurement study it was neces- 

sary to obtain judgments of high school girls as to 

working surface heights. A description of the pro- 

cedure for this study follows. 

Study of Judgments of G1r18 

Cooperators in the judgment stu4y 

Following the completion of the measurement study, 

students were selected from the freshmen and senior 
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classes to determIne their preferences for working sur- 

face heights for various activities. These students were 

chosen ori the basis of wrist height, breadth of thigh, and 

age. 

Activities used in judgiient study 

The following activities were selected as being rep- 

resentative for determining dimension standards for the 

foods laboratory: 

Activity Position of hands 

1. Beating with a Hands held above the surface 
dover beater. by a tool. 

2. Washing dishes in Hands near the surface. 
a deep sink (type 
generally installed 
in new laboratories). 

3. Washing dishes In a Hands near the surface. 
pan (type still used 
in many laboratories). 

4. Rolling with a rol- Hands at surface with 
ling pin. pressure. 

5. Stirring in a bowl. Hands above the surface. 

6. Frying at the back Hands near the surface. 
of the stove. 

7. Stirring In a double Hands above the surface. 
boiler at the front (The latter two activities 
of the stove. represent the most dif- 

ficult as to their rol- 
ative posit-ion on the top 
of the stove. 

8. Eating at a table. Hands at and above the surface. 
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By proceoding from one step table to another, it 

was possible for each subject to determino the height 

that seemed best for the activity involved and one 

that was too high and too low. A detailed explanation 

of methods for obtaining judgments will be found in 

Appendix Part II. At the same time, the investigator 

observed the floor space which girls used in crouch- 

ing in front of an open oven door. Observations were 

obtained from each girl until there was a consistent 

uniformity of results. 

Selection of equipment 

Since the equipment study included in connection 

with the major project of planning a high school foods 

laboratory bas not been completed, selection of equip- 

ment used for this study was based upon the opinions 

of Corvallis High School foods Instructors. (Descrip- 

tion of equipment used will be found in Appendix Part II). 

Following the selection of activities and various 

pieces of equipment necessary in carrying on these 

activities, It was expedient to set up standards of 

posture whereby a comparative uniformity of practice 

could be assurred. Criteria for judging posture for 

the various activities were set up as follows: 
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1. Beating with a dover beater. Of the two ac- 

tivities required in beating, grasping the 

handle required more exertion than actual 

beating. Thus, having the girl hold the 

grasping arm in a plane horizontal with 

the floor was considered to be the least 

fatiguing position for this activity. 

2. Washing dishes. The girl should maintain an 

erect position. Her hands should touch the 

bottom of the pan or sink In order that she 

might have access to all articles contained 

therein. Her arms should be placed corn- 

f ortably above the edge of sink or pan, thus 

avoiding fatigue over a long period of dish- 

washing. 

. Rolling with a rolling pin. An analysis of 

this activity revealed that If the cooperator 

rolled the rolling pin forward, backward and 

to both sides as far as she could, she would 

be exerting all the muscle strain necessary 

for the activity. From the analysis, It 

was decided that the girl should stand erect 

and that the height selected should be the 

one involving the least strain on both her 

arms and back. 
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4. Beating or stirrIng In a bowl with a wooden 

spoon. This activity required an erect pos- 

ture which gave the girl maximum í'reedoni to 

exert pressure on the contents of the bowl. 

5. Frying at the back of the stove. This ac- 

tivity required the girl to stand erect and 

to find the height for frying which would 

put the least possible strain on the arm-- 

at the lower levels for reaching to hold on 

to the pan and at the higher levels for reach- 

ing up to get the spatula under the pancake 

In the pan. 

6. Stirring in the double boiler at the front 

of the stove. The standard set for this 

activity was that the arm used for stirring 

be on or lower than a horizontal plane with 

the floor and that the girl should be able 

to see the bottom of the upper part of the 

utensil. 

7. Eating at a table. For this activity, the 

girl was seated on an adjusted chair (the 

one used in the measurement study). She 

was asked to maintain a correct sitting 

posture and to choose the table height 

most comfortable for her. 
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In order to introduce this part of the investi- 

gation to the ninth grade girls, the investigator and 

her assistant held a special assembly for all those 

selected to give judgments. At this time, the methods 

for performing the various activities together with the 

standards set up for their optimum performance were ex- 

plained by the investigator while her assistant actually 

demonstrated the correct method. 

Because the senior girls had no free period in 

which an assembly might be held, it was necessary for 

the investigator to explain the procedure to small 

groups of girls. 

The judgment study was carried on in the same 

rooms in the respective schools as before. In the 

junior high school, it was necessary to perform the 

activities on the working surface heights provided, 

making, of course, the necessary modification for 

height. That the accustomed working height had little 

effect on the decisions of girls was observed by the 

investigator. Especially was this true of stove 

heights; the greatest number of preferred heights 

chosen by girls was between l.5 - 33.5 inches (See 

Appendix Figure VI) while the laboratory stoves were 

actually 36 Inches high. From this and other results, 
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it may be seen that the physical aspects of the laboratory 

did not influence choices greatly. 

On the other hand, the senior girls gave their pref- 

erences in a room which was without suggestion of a foods 

laboratory set up, the only exception being the utensils 

with which they worked. 

Plans for the study of judgments consisted of the 

selection of girls from whom to obtain choIces as to 

preferred heights, the selection of activities and 

equipment necessary for carrying on these activities, 

and posture standards necessary for use in evaluating 

judgments. 

Analysis of Data 

Objectives In analyzing the data were to show the 

statistical pattern, to show variations and their sig- 

nificance, to make recommendations for dimension atan- 

dards and to show the percentage of girls for whom 

these standards are suitable. 



CEA.P4TER III 

DESCRIPTION OF COOPERATORS 

The present study fell into two main divisions, 

the study of measurements of girls and the study of the 

judgments of a group of girls selected from those In 

the measurement study. In the description of cooperators, 

it should be kept in mind that all of the cooperators were 

included In the measurement study while only 60 of these 

same girls were included In the judgment study. 

DESCRIPTION OF SUBJECTS IN MEASUREMEWIS STUDY 

Selection of subjects 

From a preliminarj study of data on heights of 

girls in relation to age and grade based on those ob-. 

tamed from Pendleton and Corvallis schools and on various 

anthropometrie studies of the growth cycle of girls, it 

was decided that the subjects for this study should in- 

elude at least the ninth grade or freshmen class and 

twelfth grade or senior class girls. In making this 

decision, it was assumed that the dimension standards 

for the foods laboratory should be confined to the high 

school level including the ninth to twelfth grades since 
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the preliminary study indicated that separate standards 

would probably be necessary for lower grades because of 

the shorter stature of the girls. 

Because of the slight difference in stature found 

among the ninth, tenth, and eleventh grade girls in the 

preliminary study of the two schools, it was assumed that 

taking the ninth and twelfth grade girls for this study 

might furnish sufficient data to allow for any great dif- 

ferences in growth of girls during the four year high 

school period and might show an overlapping to the ex- 

tent that separate standards would not be needed for the 

various high school grades. 

For the investigator's purpose, it seemed best to 

take girls from one high school and set up standards for 

them with recommendations for differences shown by stu- 

dents from other schools. With the exception of three 

girls, one Chinese and one Italian in the freshman class 

and one Mexican in the senior class, all girls partici- 

pating In this study represented the Nordic races. The 

exceptions were used in calculating measurements used In 

this study, because, although they were below average in 

stature, they were not the shortest girls measured. 



30 

Relationship of class and residence 

Measurements were taken of 87 fresthian girls and 

loo senior girls. Except for one case in the junior high 

school and three cases In the senior high school which 

were omitted because of absences at the tiie this study 

was being carried on, all girls in both classes were 

measured. Table 4 indicates the relationship of age, 

class and residence of each of the 187 girls included 

in the measurement study. 



Table 4. 187 Cooperators Classed with Respect to Age, Residence, and Class 

Number of Students Participating in This Study 

Ages Freshmen Seniors All Cases 
Rural Urban All Rural Urban All Rural Urban All 
Number Number No. Per cent Number Number No. Per cent Number Number No. Fer cent 

13 2 1 3 3.5 2 1 3 1.6 

14 10 22 32 36.8 10 22 32 17.1 

15 12 27 39 44.8 12 27 39 20.9 

16 5 4 9 10.3 1 3 4 4 6 7 13 7.0 

17 1 3 4 4.6 16 33 49 49 17 36 53 28.4 

18 14 22 36 36 14 22 36 19.3 

19 0 7 7 7 0 7 7 3.7 

20 1 1 1 1 1 .5 

21 2 2 2 2 2 1.0 

22 1 1 1 1 1 .5 

30 57 87 100.0 3]. 69 100 100.0 61 126 187 100.0 

F-1 



32 

It will be observed from Table 4 that of the fresh- 

man group, 30 were girls from rural homes and 57 were from 

urban homes. Of the 100 seniors, 31 were from rural bornes 

and 69 from urban homes. Thus, 61 of the entire group rep- 

resented rural homes and 126 represented urban homes. Table 

4 also shows that freshmen included in this study range in 

age from 13 to 17 years and the seniors range in age from 

16 to 22 years. The distinction between the rural and the 

urban girls was made to determine whether any marked dif- 

ferences in stature existed between the girls of the two 

home backgrounds. That there was little difference in 

the range of heights for the two groups is indicated by 

Tables I and VII (See Appendix). 

Experience of subjects 

Of the 187 girls included in this study, all had 

taken or were taking at least one term of foods. Many 

of the seniors had had more than one term. Foods as 

taught in Corvallis High School always Includes laboratory 

work in food preparation. It also requires that some 

"work" must be carried on outside the school in the form 

of a home project. Thus school work may have some carry- 

over value to the home situation. This fact reemphasizes 

the importance of setting correct standards for planning 
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a laboratory and of producing optimum working conditions 

in order to further the students' interest in class procedure. 

Relationshp between height and weight 

In order to study the relationship of height and weight 

of the 187 ninth and twelfth grade girls Table 5 was de- 

vised. 



Table 5. Cooperators Classified with Respect to Standing Height and Approximate 
Weight 

Weight In pounds 

He i g ht 
in 70- 80- 90- 100- 110- 120- 130- 140- 150- 160- 170- 180- 190- 200- Total Per 

Inches 79 89 99 109 119 129 139 149 159 169 179 189 199 cent 

584& 1 1 .5 
59 1 1 .5 
60 1 1 1 1 1 1 6 3.2 
61 1 2 3 2 2 1 11 5.9 
62 3 5 5 1 2 2 1 19 10.2 
63 3 8 7 9 4 1 1 33 17.6 
64 1 1 4 4 6 3 1 1 21 11.3 
65 1 9 8 3 2 1 24 13.8 
66 3 4 8 4 4 3 26 13.9 
67 4 9 8 3 2 1 1 28 15.0 
68 5 2 2 3 1 10 5.4 
69 1 1 1 6 3.2 
70 
71 
72 1 1 .5 

Total 2 4 12 25 34 49 29 15 8 5 1 2 0 1 18'7 100.0 

*58.0 and less than 59.0. Subsequent groups similarly defined. 
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Table 5 Indicates that range in weight varied greatly; 

73.26% of the entire group varied from loo - 139 pounds in 

weight and 87.70% varied from 90 to 149 pounds. It appears 

that the taller girls are also the heavier in this study. 

Determining the adequa of the sampling 

In order to compare the stature of girls in this 

study with those for adult women measured in the Oregon- 

Washington Purnell study and with those for 100 Calif- 

ornia high school students in the Stayton study, Figure 1 

was devised. 
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From Figure 1 it may be seen that the girls arc 

taller and also shorter than are the women in the Oregon- 

Washington Purnell study. This may be due to the fact 

that, because the number of cases is greater than those 

contained in this study, the Oregon-Washington Purnell 

study more nearly approximates a normal curve. 

Further, Figure 1 compares this study with that 

made by Elizabeth Stayton in l938 on recommendations 

for heights for clothing laboratory tables. It is found 

that girls in this study are taller than those in the 

Stayton study. Miss Stayton accounts for this dif- 

ference by the presence in her group of six Japanese 

and a number of Italians and Portuguese; also her 

sampling is not as extensive as is that of this study. 

(18, p. 10). 

Table 6 shows a comparison of averages of samplings 

of 25 cases each from this study with averages of sam- 

lings of 50 cases each from the Oregon-Washington Purriell 

study. 



Table 6. Comparison of Four Different Measurements Made by Group Sampling in 
Inc be s 

PRESENT STUDY 

Groups Stature Shoulder Forearm Wrist 

Fr. 1 64.78 53.82 40.23 32.91 
Fr. 2 64.55 53.46 39.92 32.58 
Fr. 3 64.58 53.62 40.19 32.51 

Sr. 1 64.74 53.85 40.35 32.86 
Sr. 2 65.14 54.07 40.38 32.71 
Sr. 3 65.24 54.23 40.55 36.26 

OREGON-WASHINGTON PURNELL STUDY* 

Groups Stature Shoulder Elbow Wrist 

0-1 64.8 53.4 41.6 33.1 
0-2 64.9 5.2 41.5 36.1 
0-3 65.2 53.8 41.9 36.6 
0-4 66.2 54.6 42.6 33.7 
0-5 64.8 53.2 41.4 32.9 

W-1 65.2 53.9 41.6 33.0 
W-2 65.0 53.9 41.8 32.9 
W-3 65.3 54.0 42.0 32.9 
W-4 65.5 54.5 42.6 33.1 

65.0 53.9 41.8 32.6 

*takeo from 22, p. 19 

Forearm measurement from this study corresponds to elbow, O-W Purnell. 
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Table 6 indicates that differences in averages of sam- 

plings from the two studies are so slight that they make 

any marked deviations from the normal curve on the part of 

this study seem insignificant. Because of the similarity 

in results of averages from samplings from the two studies, 

it may be assumed that were this study increased in scope, 

its results would more nearly approximate those of the Ore- 

gon-Washington Purnell study. 

That the differences between the statures of girls in 

this study and those of women in the Oregon-Washington Purnell 

study are not great enough to be significant is further sub- 

stantiated by the application of the X2 formula (test of 

goodness of fit) to data in Figure 1 (see Appendix Part IV). 

x2 for this study was 18.04; this figure is less than 19.675 

2 
which was obtained from a reading in the X table as rep- 

resenting a difference of five per cent. The results of 

the use of this formula show that the variation between the 

two studies is less than five per cent; thus, it may be 

saId that there is goodness of fit between the two studies. 
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DESCRIPTION OF SUBJECT$ FOR JUDG:.UNT STUDY 

From the 167 girls for whom measurements wore ob- 

tained, 60 were selected to give their judgments as to 

working surface heights for various activities. Of these 

60 girls, one-halt' were freshmen and the other half were 

seniors. As has been previously stated of the group as 

a whole, all had had or were taking one term of foods; 

actually, all but about 10 of the freshmen had completed 

a term of foods, and many girls bad taken more than one 

term. The amount of home experience these subjects had 

was not determined. 

Girls were selected for this study on the basis of 

wrist height and breadth of thigh measurements. Wrist 

height was considered to be a better basis for selection 

than stature or other related physIcal measurements be- 

cause the Oregon-Washington Purnell study (22, p. 31) 

indicated that this height was more closely correlated 

with the heIghts for working surfaces preferred by 

women. 

Girls with wrist heights varying from 30-35.9 inches 

inclusive were selected (See Appendix Tables II and VIII). 

Of this group, only two had wrist heights between 30-30.9 

inches and two between 35-35.9; thus it will be observed 
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that the wrist height of 56 girls was within a range of 

four inches (31 to 35, inclusive). 

The breadth of thigh measurement was used as a de- 

termining factor because it indicated to a certain ex- 

tent the size of the girl. Girls with thigh measurements 

from 11 - 14 inches were chosen since they represented 

the greatest number of cases for the entire group. (See 

Appendix Tables IV and X). 

In making the final selection of the girls, preference 

was given to girls most nearly approaching the average age 

of their class. This eliminated the retarded pupil and 

gave a more representatively intelligent group. Freshmen 

chosen for this study ranged in age from 14-15 years and 

seniors from 17-18 years of age. (See Appendix Tables VI 

and XII). 

The sixty girls chosen for the judgment study were 

selected on the basis of age most representative of their 

class, breadth of thighs in the sitting position, and 

wrist height. As a result of this selection, it was ex- 

pected that dimension standards finally set up would satisfy 

the needs of the average high school girl. 
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CH.AP1R IV 

DIMENSION STANDARDS BASED ON PHYSICAL 

MEASUREI'IENTS OF HIGH SCHOOL GIRLS 

The basis for selection of the groups measured 

and a description of subjects have been treated in the 

precedIng chapters. This chapter attemps to show the 

use of physical measurements In determining certain 

dimension standards of value to the planning of a high 

school foods laboratory. Dimensions Included are for 

chairs, eating tables, passaeways and other space units 

and heights for shelves and drawers, 

As was stated previously, a study was made of the 

dimensions for which measurements were necessary. This 

study was followed by a selection of a list of measure- 

ments which would most nearly satisfy the requirements 

for these dimensions. Certain measurements from this 

list could be applied directly to dimension standards 

while others were used only for calculation. For the 

purpose of this study, measurements used for calculation 

are treated in Appendix Part V, while measurements apply- 

Ing directly to dimension standards are discussed in this 

chapter. Directions for taking each of the measurements 

included in this study are given in Appendix Part I. It 
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will be useful for the reader to review these before 

studying the results of the measurements. 

From Table 7, averages and the range in values for 

the various physical measurements may be studied. This 

table is shown here for reference preceding a detailed 

explanation of the measurements. Figures 2 to 6, in- 

clusive, are also introduced at this time. Because of 

the nature of reproducing them, it was not possible to 

introduce them in logical order throughout the text. 



44 

Table 7. Average Body Measurements of Girls Included 
in this Study 

Average of Measures 

Range of 
Measurement Freshmen Seniors All Values 

Stature 64.30 65.09 64.95 58-72 
Eye level 60.03 60.50 60.28 53-67 
Shoulder height 53.81 54.15 53.99 47-60 
Under forearm height 40.22 40.48 40.36 34-45 
rist height 34.53 33.09 33.76 28-36 

Arm length 21.12 21.04 21.08 17-23 
Breadth of shoulders 14.10 14.28 14.20 12-16 
Breadth of elbows 28.97 29.38 29.19 24-34 
Sitting Height 33.56 33.73 33.60 30-36 
Eye level 28.69 29.11 28.91 25-32 
Shoulder height 22.46 22.80 22.64 19-25 
Under forearm height 8.92 9.15 9.04 6-11 
Thigh height 5.38 5.66 5.33 3-8 
Hip height 8.56 8.64 8.60 6-10 
Breadth Thigh 12.65 13.11 12.89 10-17 
Length Thigh 21.71 22.18 21.96 19-25 
Under knee height 17.05 17.11 17.08 14-19 
Height of chair 16.33 16.38 16.35 14-19 
Length from hip to 
extended foot 34.38 35.49 34.97 29-39 

Reaching height 75.71 75.53 75.61 69-82 
Age 14.76 17.8 16.38 13-22 
Weight 119.16 126.40 123.02 70-180 
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HEIGHTS FOR SHELVES AND DRAWERS 

Dimensions Included 

Since it is necessary in any laboratory set-up to 

store articles above the working surface, dimensions 

must be provided for maximum heights for shelves and 

drawers when no vision is required and when full vision 

Is required. Further, dimensions for 1iaximum height of 

shelves iiust include those in which the person may reach 

up standing in an erect position and those for which an 

allowance for posture must be made for reaching up over 

an obstruction. 

Measurements on Which Dimensions are Based 

The dimensions for heights for shelves and drawers 

above the working surface are based upon certain physical 

measurements determined in this study. These include 

the reaching height where vision of the contents on a 

high shelf is not required and the eye level (standing 

position) where full vision is required. 

The only measurement taken for determining shelf 

height in this study was that of reaching up with both 

hands without obstruction. This assumes that heavy 

objects such as stacks of plates or objects placed one 
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behind the other are to be stored ori the highest shelf. 

For this study, Table 7 indIcates that the average 

height for reaching up with both hands was 75.6 inches. 

Table 7 also shows that this corresponds rather closely 

with the height for reaching determined by adding the 

length of the arm to that of the height of the shoulder; 

this measurement was 75.07 inches, or a difference of 

.53 Inch less than the actual measurement. FIgure 6 

shows that the range In reaching heights for the two 

classes was 69-82 Inches. 

Table 8 indicates the percentage of cooperators 

for whom certain shelf heights are adequate. 
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Table 8. 187 Cooperators Classed with Respect to Height 
of Reaching with Both Hands 

Height 
in Cumulative 

Inches Number cases Per cent Per Cent 

69* 3 1.6 100.0 
70 10 5.4 98.4 
71 9 4.8 93.0 
72 14 7.5 88.2 
73 19 10.2 80.7 
74 12 6.4 70.5 
75 25 13.4 64.1 
76 30 16.0 50.7 
77 17 9.1 34.7 
78 19 10.2 25.6 
79 14 7.5 15.4 
80 '7 3.7 7.9 
8]. 5 2.6 4.2 
82 3 1.6 1.6 

187 100.0 

* 69.0 and less than 70.0. Subsequent groups are 
similarly defined. 
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This table indicates that 64.1 per cent of the total 

group would be able to reach (with both hands) a shelf 

placed 75 inches or higher above the floor. All of the 

187 girls could reach a shelf 69 inches high. 

In determining height of reach over an obstruction, 

it was found that measurements of stature and shoulder 

height in this study corresponded so closely to those in 

the Oregon-Washington Purnell study (14, p. 22) that 

standards set for women in that study might be used for 

high school girls. Table 7 indicates that the average 

stature for girls in this study was 64.95 inches while 

the average for women in the Purnell study was 64.7 inches 

(14, p. 22). Further, Table 7 indicates the shoulder 

height for girls to be 53.99 inches while that for women 

in the Purnell study was 53.7 inches (14, p. 22). 

From these figures, we may conclude that shelf 

heights based on reaching up with one hand over no ob- 

struction and over a 12-inch obstruction in the Oregon- 

Washington Purnell study would also satisfy the require- 

ments of high school girls. Table 9 indicates the suggested 

heights set up in the Oregon-Washington Purnell study 

(is, p. 23). 
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Table 9. Dimensions based on Height of heach 

Item 

Shelves for light-weight 
utensils and packaged 
groceries 

No obstruction 
12-inch obstruction 

Shelves for stacks of 
plates and glasses 

No obstructIon 
12-Inch obstruction 

Sugested height* 
In Inches 

Suited Suited Suited 
to6O to8O to9O 
per cent per cent per cent 

79 77 72 
76 74 69 

74 72 67 
71 69 64 

*Height given is 1er limit when cooperators are classed 
by one-Inch differences. 
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The height of shelf for light-weight objects is 

based upon the measurement of height ofreach to the 

thumb tip. The height of shelf over a 12-inch obstruction 

Is the measurement of the height of reach to the thumb tip 

minus three inches. The height of shelf for heavy objects 

is the height of reach measured to the wrist. The di- 

mension given for this shelf is one inch less than that 

found in the present study (see Table 8) on the average 

height of reaching up with both hands. This may be ac- 

counted for by the slight difference in height of girls 

in this study and women in the Oregon-Washington Purnell 

study. 

According to the Oregon-Viasfttngton Purnell study 

(14, p. 24) the difference between reaching over no 

obstruction and reaching over a 12-inch obstruction was 

found to be three inches. 

Thus Table 9 indicates the height of shelf for reach- 

Ing up for heavy objects over a 12-inch obstruction 18 

71 inches or three inches less than that where there was 

no obstruction. 

The maximum height of drawers or shelves requiring 

full vision is determined by the eye level at standing 

height. In plannng standards based on eye level, it 

is necessary to consider the posture of the girl. When 
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she is examining the contents of a shelf in a high cabinet, 

she may look up to see articles on the front of the shelf 

without stretching her neck too greatly. When she wants 

to see the cont6nts on the back of a shelf, she must place 

her ees on an even plane with the shelf in order to gain 

full vision of all the objects. She must necessarily 

direct her vision downward when examining the contents 

of a drawer. 

Table 7 indicates that the averare distance of the 

eye level from the floor fo: 

standing position was 60.28 

Figure 2, the range for the 

inches. Table 10 shows the 

classed with respect to the 

floor. 

t' the 187 cooperators in a 

inches. As may be seen in 

entire group was 53-67.9 

cooperators in this study 

height of the eyes from the 
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Table 10. 187 Cooperators Classed with Respect to Height 
of Eye Level from Floor Measured While Standing 

Height in Number 
I nc be s 

Cooperators 

Per cent Cumulative 
Per Cent 

53 1 .5 100.0 
54 1 .5 99.5 
55 3 1.6 99.0 
56 9 4.8 97.4 
57 12 6.4 92.6 
58 32 17.1 86.2 
59 26 13.9 69.1 
60 30 16.0 5.2 
61 23 12.4 39.2 
62 27 14.4 26.8 
63 16 8.6 12.4 
64 4 2.2 3.8 
65 2 1.1 1.6 
66 0 0.0 .5 

67 1 .5 .5 

187 100.0 



Table 10 indicates that 55.2 per cent or over half 

the group had an eye level above 60 inches from the floor. 

At least 99 per cent had an eye level at and above 55 inches 

from the floor. 

In estimating the maximum height of a shelf visible 

for the entire width, it was assumed that an inch might be 

added to the eye level by stretching the neck. In deter- 

mining heights for high drawers, an inch was deducted to 

allow for posture (14, p. 26). 

Table 11 indicates dimension standards suited to 

specific percentages of the total group of cooperators. 
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Table li. Dimensions Estimated from Measurements for 
Eye Level from Floor 

Item Dimensions suited to specified percentages 
of the total group of cooperators 
At least At least At least 
65 per cent BO per cent 99 per cent 

Maximum height 60" 59" 56" 
of shelf visible 
for entire width 

Maximum height 58" 57" 54" 
of drawer 



Froni Table 11, it may be seen that a shelf allow- 

Ing full vision might be 60 inches high while a drawer 

could be only 58 inches high to satisfy the average co- 

operator for this study. 

Application to Design 

Dimensions Included in this study for heights of 

shelves and drawers were based on physical measurements 

taken in this study and on those for average adult women 

included in the Oregon-Washington Purnell study. 

From Tables 9 and il, Table 12 was devised to 

show in summary forni the dimension standards for shelves 

and drawers suited to certain percentages of cooperators 

in this study. 
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Table 12. Dimensions for Shelves and Drawers 

Item Suggested Heights 
Suited to Suited to Suited to 
60 per cent 80 per cent 99 per cent 

Shelves for light- 
weight utensils 
and groceries 

No obstruction 79 77 72 
12 inch obstruction 76 74 69 

Shelves for stacks 
of plates 

No obstruction 74 72 67 
12 inch obstruction 71 69 64 

Maximum height 
of shelf visible 
for entire width 60 59 56 

Liaximum height 
for drawer 58 57 54 



Table 12 indicates the heights for shelves and 

drawers suited to 60 per cent, 80 per cent and 99 per 

cent of the girls Included In this study. 

DIMENSIONS FOR CdAIRS 

It bas been the observation of the author In 

visiting several high schools that seating facilities 

to be used by girls in home economics laboratorios are 

very uncomfortable. The greatest fault is that chairs 

are too high for the girls. In one school visited the 

dimensions of the height for a sewing table were correct, 

but the chairs were so high it was impossible for the 

girls to get their legs under the table. In the ninth 

grade classroom of another school, the Investigator 

found chairs with seats which were 18 inches high. 

In some schools, stools are the only provision 

for seating In the foods laboratories. Either the stool 

:1s too high or Its seat is too small; in any case, it 

promotes poor posture on the part of the person who 

tries to sit on it for any length of time. In one 

school, stools used in the foods laboratories varied 

from 18 to 20 inches In height. Thus, the importance 

of correcting this situation may be seen In the planning 

of a foods laboratory for high school use. Also, since 
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it is the aim of home eoonomics to provide practical 

home situations in its classes, it was felt necessary 

to plan a cnair for use in connection with an eating 

table for meal service. 

Dimensions Included 

The dimensions which were included 

of tb!s study were height of chair, wid 

seat and height of lower back support. 

such as length of chair seat from front 

height of upper back support were taken 

Purnell study II. 

in the scope 

bh of chair 

Other dimensions 

to back and 

from the Washington 

Measurements on which Dimensions are Based 

Measurements which were found necessary in deter- 

mining chair dimensions were the underknee height to 

determine the height for the front of the chair seat, 

the breadth across the thighs to determine the width 

of the chair and the height of the hip to determine a 

place for a back support which would aid in promoting 

good posture. 

In order to determine chair height for each girl, 

the investigator adjusted the chair by placing boards 

under the feet of the girl and by determining if there 
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were pressure under her thighs over the edge of the 

seat. The measurements for the underknee and the height 

of the chair seat were recorded for this study. 

According to Bennett, (3, p. 124) the chair seat 

must not be high enough to cause any pressure under the 

thIghs at or near its front edge. Further, he states 

that "the edge of the seat should not come within an 

inch of the under angle of the knee joint" (3, p. 158). 

From Figure 5 it will be observed that there is a slight 

variation in the present study from the Bennett standard. 

This may be explained by the fact that in some cases, 

the girls' thighs were so plump that it was difficult 

for them to get the measuring stick up under the knee 

(see Appendix Part I, directions for taking under knee 

meesurenient). In other cases, the investigator ob- 

served that when girls had long thin thighs, comfortable 

chair heights were reached before the heights for the 

under knee were raised one inch above the chaIr heights 

from each case. 

Tables 13 and 14 show the relationship between 

the 187 cooperators classed according to heights of 

chair and under knee, respectively. 



Table 13. 187 Cooperators Classed According to Height 
of Chair 

Height in Number of Per cent Cumulative 
Inches Cases ior cent 

*14 9 4.9 100.0 
15 26 13.9 95.1 
16 81 43.3 81.2 
17 64 34.2 37.9 
18 6 3.2 3.7 
19 1_ .5 .5 

187 100.0 

* 14.0 inches and less than 15.0. Subsequent groups 
are similarly defined. 

Table 14 187 Cooperators Classed According to Under 
Knee Height 

Height in Number of Per cent Cumulative 
Inches Cases Per cent 

*14 2 1.0 100.0 
15 15 8.0 99.0 
16 68 36.3 91.0 
17 79 42.2 54.7 
18 22 12.0 12.5 
19 1 _.5 .5 

187 100.0 

* 14.0 inches arid less than 15.0 inches. Subsequent 
groups are similarly defined. 



Further, Figure 4 shows the comparison between 

the chair heights for the juniors and seniors in this 

study. Figure 5 shows the relationship between chair 

height and under knee height for the 187 girls. 

From these tables and from Figures 4 and 5 lt will 

be observed that the average height of a chair suitable 

for high school girls is 16 inches. This 16 inch chair 

would be satisfactory for at least 54 per cent of all 

cases, though Table 13 indicates that 81 per cent 

could sit on a 16 inch chair. If two chair heights 

might be chosen, the other would have a seat height of 

15 inches, thereby satisfying the needs of at least 

95 per cent of the group. If three chaIrs might be 

chosen, the 17 inch chair would also be desirable for 

the taller girls. 

If it were possible to provide more than one 

height of chair seat in the laboratory, Table 14 in- 

dicates that out of every ten chairs, one 14 Inch, 

three 15 inch, five 16 inch and one 17 Inch chair 

should be provided. This assumes that the optimum 

height for a chair should be one inch less than the 

under-knee height. 

In order to determine the width of a chair seat 

which would satisfy the needs of the greatest number 
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of girls in foods classes, the breadth across the thighs 

was rneasuTed with the subject in a sitting position. 
Table 15 shows the cooperators in this studr classed as 
to the breadth of thighs in the sitting position. 



Table 15. 187 Cooperators Classed According to Breadth 
of Thigb in Sitting Position 

Cooperators 
Breadth in Number Per cent Cumulative 

Inches of Casos of Cases Per cent 

10 4 2.2 100.0 
11 26 97.8 
12 81 4$.5 83.9 
13 48 25.6 40.6 
14 23 12.4 15.0 
15 3 1.6 2.6 
16 1 .5 1.0 
17 1 .5 .5 

187 100.0 



Table 15 indicates that the average breadth of 

thighs measured in the sitting position Is 12.89 or 

L3 inches. Further, Table 15 indicates that a chair 

seat L5 inches wide would satisfy 59.4 per cent of 

the cases while a chair seat 14 inches wide would 

satisfy 85 per cent. For this particular dimension, 

the wider Is to be desired to satisfy the greatest 

nurriber of cases. 

Because no measurement for the length of the 

chair seat was included In this study and physical 

measurements of girls correspond rather closely to 

those for women, the measurement for length of chair 

seat from the Washington Purnell Study II (15, p. 25) 

will be used here. The average length of thigh from 

back of hip to inside bend of the knee for the Wash- 

ington Purnell Study II was 18.8 inches. The depth 

of seat recommended in that study was one not greater 

than 16 Inches, or three inches less than the length 

of thigh. 

According to Bennett (3, p. 168-9), "a moderate 

backward slope of the seat tends gently to hold the 

sitter back in firm contact with the lumbar back sup- 

port and to prevent the isohials from sliding forward 

on the seat, both of which go far toward assuring good 
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posture." He states further that the slope should be 

very slight and should become level under the back sup- 

port. This information is included here as a recom- 

mendation to be used in connection with the chair plan- 

ned to suit the measurements of high school girls. 

In order to determine where the back support should 

be placed for the eating chair, the height of hip was 

measured since it corresponded to the fourth lumbar 

vertebra the base of the "small" of the back and of the 

two measurements was the simpler to obtain. Table 7 in- 

dicates that the average for this measurement was 6.60 

inches. Figure 3 shows that the hip height for this study 

had a range of from 6-10 inches, inclusive. 

The Washington Purnell study II states (15, p. 25) 

that the lower supporting bar should not be higher than 

11 inches for women. Because of the close proximity 

between the measurements for sitting height in the two 

studies, (see Appendix Part V) it may be assumed that 

this f igure might be used in determining the upper limits 

of the back support. Thus the lower edge of the back 

support might be 6.5 inches from the seat and the upper 

edge 11 inches from the seat. 

Because the chair for which dimensions were obtained 

was to be used primarily for an eating posture in which 
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a higher back support is seldom used, no further study 

was made on back supports. However, the chair would 

probably be used for other purposes in which an upper 

back support was necessary. For this reason, the stan- 

dards set for the upper back support in the Washington 

Purnell study II (15, p. 24) are presented here. 

The Washington study placed the lower level of this 

support at 13 inches and the upper at 16 to enable the upper 

back support to fit just above the lower edge of the shoulder 

blade. (15, p. 24). 

Application to Design 

From the measurements related to chair dimensions, 

certain dimensions have been derived which satisfy the 

averare girl. Further, recommendations have been made 

for variations from the average. Table 16 presents chair 

dimensions for the average girl with recommended variations 

for the height of the chair seat. 
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Table 16. Average Dimension for a Chair With Reconnended 
Variations 

Dimensions Average Variations 
In Inches In Inches 

one 14 
Height of chaIr 16 three 15 ) out 

five 16 ) of 
oriel7 ) 

10 
Width of cbaii seat 14 
Length of chair seat 16 
Height for lower back 8.5-11 

support 
Height for upper back 1-16 

support 



Where it is possible to 

laboratory, it is recommended 

for the average girl and that 

a foot rest be made available 

girls are not handicapped by 

erage in this study. 
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have only one chair in the 

that the chair be designed 

special provision such as 

to the shorter girl. Taller 

. chair designed for the ay- 

DIMENSIONS RELATED TO TABLE USED FOR EATING 

Dimensions Included 

Because a detailed study has been made by Bennett (3) 

on the table used for reading and writing, only the di- 

mensions for a table to be used for eating are included 

in this study. Certain table dimensions can be based 

directly upon physical measurements of girls rather than 

upon their judgments. The dimensions included in this 

section are the width for the table, the minimum distance 

from the edge of the table to a knee obstruction, the 

length of table space necessary for one person and for 

each additional person and the distance between the legs 

of the table. 

Measurements upon Which Dimensions are Based 

The measurement most useful in determining the 

width of the table is the length from the back of the 
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hip to the extended foot. The ininimtun distance at which 

an obstruction can be placed from the edge of the table 

is determined from the length of thigh. The measurement 

used for obtaining the length of table space is the breadth 

at elbows, arms akimbo. The minimum distance between table 

legs is determined from the width of the chair seat and 

from breadth of thighs. 

Since the dining table is planned with reference to 

seating people facIng each other, and since the measure- 

ment from the back to the extended foot allows for the 

amount of foot space required for each person, the width 

for the table may well be determined by doubling this 

measurement, making allowances for body width from the 

edge of the table. 

Table 7 indicates that, for this study, the average 

length from the back of the hip to the extended foot was 

34.97 or 35 inches. Allowing 12 inches for body thickness 

plus allowance for comfort, the dIstance required under 

the table for one person Is 23 inches. 

Thus a dining table planned for seating people fac- 

ing each other would be 48 inches wide in order to seat 

the average girl for this study. 

Figure 3 indicates a great variation in the distance 

the feet were extended in front of the chair. Through 

observation, the investigator found that the taller, thinner 
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girl could extend her feet farther than the tall, large 

girl. Likewise, the short thin girl can extend her feet 

farther than the short, large girl. 

The distance at which the chair is placed under the 

table also determines the width of the table. If the 

edge of the chair were placed at the edge of the table, 

the table need not be as wide to satisfy the average girl. 

However, it is the observation of the investigator that 

most people tend to move the chair under the edge of the 

table as they sit down to eat. Exceptions to this are 

girls whose body thickness does not permit their getting 

close to the table and girls for whom the chairs are so 

high that they prefer to push the chair away from the 

edge of the table, thus sitting on the edge of the seat. 

For the average girl in this study, the investigator 

found that allowing 12 inches for body thickness and corn- 

fort beyond the edge of the table was sufficient. ThiB 

figure is based upon observations of 60 girls who partici- 

pated i the judgment study. 

In determining the length of table space the measure- 

mont most useful to this study is that of the breadth at 

elbows, arms akimbo, since that is the maximum width noces- 

sary for carrying on activities related to eating. Table 

7 indicates that the average breadth at elbows was 29.19 
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or 30 inches. This measurement represents the average 

length of table space needed by one person. 

When additional people are seated at the table, it 

Is of Importance to know if the same amount of space is 

necessary for thetn. In her bulletin, "The Willamette 

Valley Farm Kitchen," (23, p. 41) Maud Wilson assumes that 

it is not necessary but states that "arm movement requires 

a seating allowance of 24 inches per person." This measure- 

ment is greater than the breadth at shoulders measurement 

for the present study (see Table 7) and is less than the 

breadth at elbows measurement by six inches. 

In determining the minimum distance between table 

legs, the minimum width of the chair seat for this study 

(see Table 16) can be used. In addition to the wIdth 

of chair seat, the maximum breadth of the thighs must 

a10 be considered (see Table 15). The minimum width for 

the chair seat for this study is 14 inches according to 

Table 16. Table 15 indicates that the maximum breadth 

of thighs is 17 Inches. Thus, In allowIng 18 inches be- 

tween table legs or two inches on both sides of the 14 

inch chair for comfort, provision has been made for the 

breadth of thighs of all girls included in this study. 

The minimum distance from the edge of the table 

to a knee obstruction may be based upon the length of 
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thigh for this study. Table 7 indicates that the average 

length of thigh was 22 inches. Allowing 12 inches for 

body thickness, the minimum distance at which an obstruction 

can be placed from the edge of the table is 12 inches when 

allowance is made for the comfort of the individual. 

From a study of the measurement from the back of hip 

to the extended foot, it may be assumed that the desirable 

width for an eating table is 48 inches. The basis for 

this measurement was further confirmed during the judgment 

study on table heights since each girl was asked at this 

time to place the table as close as she liked it. In all 

cases, girls pulled the edge of the table over their knees 

and past the front edge of the chair seat. 

The length of table space requIred for one person Is 

30 inches. This allows for unused space at the ends of 

the table. For each additional person, the recomiiended 

length of space Is 24 Inches. This measurement assumes 

that at no one time are all the people seated at the table 

using the maximum space necessary for the average girl 

whose arms are akimbo. 

The minimum distance between table legs was set at 

18 inches to allow for maximum comfort for the average 

person and to satisfy the greatest breadth at thighs for 

any girl included In this study. 
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The minimum distance from the edge of the table to 

a knee obstruction is influenced by body thickness and 

practice of the girl in seating herself at the table. 

For this study, the minimum distance was placed at 12 

inches. 

SPACE FOR PASSAGES 

Dimensions Included 

Provision for adequate passages is one of the most 

important points to consider in the Planning of a labor- 

atory because of the amount of activity necessary in food 

preparation. Dimensions included in this study are con- 

cerned with the ai;iount of space required by one person in 

the standing and in the crouching positions as well as the 

widths of passages necessary for carrying on various ac- 

tivities. 

Measurements on Which Dimensions are Based 

The measurements upon which dimensions for passages 

are based in this present study include breadth at shoulders 

and breadth at elbows for the side to side measurements and 

the length of the thigh for the front to back measurement 

when the subject is in the crouching position. 

The measurement for the breadth of shoulders is useful 

in determining the side to side space required when the 
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person is moving from one part of the room to another in 

an erect position. 

Table 7 indicates tnat the average breadth of shoulder 

measurement for this study was 14.20 inches. Figure 2 shows 

that the range for the entire group was from 12-16.9 inches. 

Table 17 was devised to show the classification of cooper- 

ators in this study with respect to the measurement for 

breadth of shoulders. 



Table 17. Cooperators Classed with Respect to Breadth 
at Shoulders 

Breadth No. of Per cent Cumulative 
in Inches Cases of Casos Per cent 

12 14 7.5 7.5 

13 55 29.4 36.9 

14 92 49.2 86.1 

15 25 13.4 99.5 

16 1 .5 100.0 
187 100.0 



b1 
L'FU 

From Table 1'? it will be observed that only one case 

was not included in the range 12-15.9 inches, so it may 

be assumed that a 16-inch passageway plus an allowance for 

comfort would be maximum for one girl moving about in an 

erect position. At the time the breadth at shoulders 

measurement was taken, the investigator observed tbt, 

in all cases, it was larger than that for the breadth 

of hips in the standing position. From this, it may be 

assumed that 16 inches would serve as a minimum passage 

between cabinets less than elbow or hip height. 

Through observation the investigator found a need 

for dimensions where for efficiency in laboratory pro- 

cedure the crouching position was required for looking 

into low shelves, drawers and ovens. 

In an analysis of the crouching position (see Ap- 

pendix Part I), it was found that the measurement which 

most nearly satisfied the requirement for space from 

front to back was that for the length of thigh. 

Table 7 indicates that the average length of thigh 

for this study was 21.96 inches. Further, Figure 2 shows 

that the range for the entire group was from 19 to 25.9 

inches. Table 18 was devised to show the cooperators in 

this study classed with respect to the length of thigh. 



Table 18. Cooperators in this Study Classed With Respect 
to Length of Thigh 

Cooperators 

Length in Number of Per cent Cumulative 
Inches Cases of Cases Per Cent 

19 7 3.7 3.7 
20 22 11.7 15.4 
21 66 35.4 50.8 
22 63 33.7 84.5 
23 20 10.7 95.2 
24 8 - 4.3 99.5 
25 1 .5 100.0 

187 100.0 



Table 18 shows that only one case is not included in 

a range of 19-24.9 inches. 

Since planning for space for the crouching position 

should include the maximum amount necessary, it appears 

that a front to back space of 25 inches would be satis- 

factory for the greatest number of cases in this study. 

Application to Design 

Dimensions or passages include those measurements 

in which the girl is either in an erect or a crouching 

position. Passages in a laboratory situation should pro- 

vide for more than one person at a time, as a rule. For 

the purpose iDf this study, dimensions for spaces required 

by one person will be discussed and finally applied to 

spaces required by two or more persons. 

Since the measurement of floor space necessary l'or 

crouch!ng represents the maximum needed for all positions, 

it W38 thought this 3hould be considered in dimensioning 

space between two work centers. Taking the average, the 

front to back minimum measurement was found to be 21.96 

or 22 inches as based on the length of thigh. This is not 

the only measurement which must be considered, however. 

The amount of space required for opening drawers and doors 

of various sizes must also be taken into account. Dimensions 



for these are not obtainable since they are to be included 

in a later study of the planning of the high school foods 

labore tory. 

Besides space required for the person and for open- 

Ing the drawers or doors, some allowance between the two 

is necessary for comfort and for ease in carrying on the 

activities. At the time of the judgment study, the author 

also observed the amount of front to back space required 

for opening a low oven door while the girl was in a crouch- 

ing position. The subject was directed to crouch and 

open the door wide to remove a cooking utensil. The 

amount of space between the opened door and the subject 

varied from 2-5 inches for 25 cases. In each case, the 

investigator noted that the length of thigh measure was 

sufficient for planning front to back space for the in- 

dividual. This observation was based on the assumptIon 

that in order to see into and remove objects from an 

oven, the subject would crouch in front of the oven. 

One subject suggested that if the oven were very 

hot, she would crouch at the side rather than directly 

in front of the door. The author based her decision to 

have the subjects crouch in front of the door partly on 

observation of girls actually performing the task in the 

laboratory and partly in order to obtain the maximum 

front to back measure necessary for the activity. 



Because the thigh measurement is more or less con- 

stant, it is desirable that a maximum recommendation be 

made which would be based upon the largest measurement 

obtaIned. According to Table 1, all but one case was 

Included in the range 19 - 24.9 inches, so in setting 

25 inches as a maximum measurement for one person only, 

99.5 per cent of the cases would be served by such a 

dimension. 

In cases such as opening the door of a hot oven, 

the maximum allowance for comfort would be necessary 

in order to avoid burns caused by the hot door or the 

rush of heat. 

In opening drawers, the space required would be 

that of the drawer plus the minimum allowance for com- 

fort plus the thigh length of the person from front to 

back. In opening doors, the space would at no time 

exceed that of the width of the door plus a minimum 

allowance for comfort plus the length of thigh. 

Where there is minimum space from front to back 

such as that between a work cabinet and a wall, it is 

necessary to provide for the maximum length of thigh 

plus allowance for comfort rather than for the average. 

Where a passageway is provided between two work counters, 

the average space required for two persons crouching at 

one time plus allowance for comfort is sufficient for the 



minimum requirement. Adding space for passage of one 

person standing erect represents a close approximation 

to maximum. However, in a foods laboratory where a 

great deal of activity is being carried on, additional 

passage for a third person would be a desirable standard. 

The minimum width for passage where one person is 

crouching and another is passing is 40 inches. This 

dimension was obtained by combining the average length 

of thigh with the minimum space required by one person 

for passing objects below elbow height. 

A space forty-two inches wide would be adequate 

where two people were crouching back to 

five feet wide is advisable where it is 

one person to pass between the two in a 

This passage five feet wide would allow 

tivities and provide minimum passage fo: 

once with no allowance for comfort. It 

for two people to pass each other while 

at opposite cabinets providing the body 

great. 

back. A passage 

necessary for 

crouching position. 

for various ac- 

r four people at 

would be adequate 

two others worked 

thickness was not 



OTUER SPACE TJNITS 

Space for Working Side Side 

In analyzing the amount of space necessary for 

two people working side by side, it may be assumed that 

the minimum space required would be that equal to the 

measurement for breadth of shoulders. Since this measure- 

ment doe8 not allow for any great activity, this study 

recommends that the minimum amount of space provided for 

working involving a side to side measure be the average 

breadth at elbows, arms akimbo. In any case, provision 

should be made for at least two people to work side by 

side at a work counter. 

Table 7 indicates that the average breadth at the 

elbows, arms akimbo, for this study was 29.19 inches. 

Figure 2 shows that the range for the entire group was 

24 - 34.9 inches. In order to classify the 187 cooperators 

with regard to breadth across the elbows, arms akimbo, 

Table 19 was devised. 



Table 19. Cooperators Classed with Respect to Breadth 
at Elbows, Arms Akimbo 

Breadth in Number Per Cent Cumulative 
Inches of Cases of Cases Per Cent 

24 2 1.]. 100.0 
25 6 3.2 98.9 
26 12 6.4 95.7 
27 30 16.0 89.3 
28 31 16.6 73.3 
29 44 23.5 56.7 
30 33 17.7 33.2 
31 18 9.6 15.5 
32 8 4.3 5.9 
33 2 1.1 1.6 
34 1_ ______ .5 

187 100.0 



As is shovzn in Table 19, only about one-third of 

the group had a breadth across the elbows exceeding the 

average measurement. 

The breadth at elbows is not a stable measurement 

nor is there often occasion for interference with the side 

to side position. Hence the average measureaent seems 

suíficient for recoimneridation. 

Thus, the maximum provision for two people working 

side by side is 60 inches. In any case, the minimum 

amount of space for two people working side by side is 

54 inches (derived from average measurement of breadth 

of shoulders plus allowance for comfort). 



1IDI'ii BETWEEN UPPER AND LOWER CABINET 

While the depth of cabinets has not been deter- 

mined for this study, it is asstned that they may ap- 

proximate the usual depth for stock cabinets. In deter- 

mining the width between the upper and lower cabinet 

which will enable the worker to see the entire work 

surface for the lower cabinet, the eye level of the 

worker standing directly in front of the cabinet must 

be considered. According to Table 7, the averae eye 

level for this study was 60.28 inches. Allowing for 

the posture of the worker, Figure 7 indicates the 

width between the upper and lower cabinet when the 

lower cabinet is 2.5 inches from the floor and the 

upper cabinet has a depth of 12 inches. 



//e. 

IVork Coejr'/e, 

F/9ure 7 A'f//7/mum Dis fQnce Se/wee',? Wor,4 Co(Ynter rnd 
Upper- Ccbrnet Whe, Difference à? k'id//is is /2 /ncMes. 



92 

From FIgure 7, it will be seen that the minimum width 

between upper and lower cabinet when full vision for the ob- 

jects at the back of the lower cabinet is required is 14 in- 

ches. Where the work surface is 37.5 inches high, the width 

required between the upper and lower cabInets is 11 inches. 

These standards were calculated by means of a formula found 

in the Oregon-Washington Purnell study (22, p. 54). (See 

Appendix Part III). 

Included in this chapter are dimensions for chairs, 

heights for shelves and drawers, dimensions related to eat- 

ing tables, spaces for passageways, and dimensions for other 

space units. Since the dimensions set up in this chapter 

are included in a summary table In Chanter VI, they are not 

presented in summary form here. 
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CHAPTER V 

DIMENSION STANDARDS BASED ON 

JUDGMENTS OF GIRLS 

Dimension 3tandards described in this chapter 

are based on the judgments of 60 hIgh school &irls 

who were selected as being most representative of 

their group in physical measurements (see p. 40). 

Each girl gave her own preference as to heights of 

sui'faces for beating, washing dishes in a sink, wash- 

ing dishes in a pan, stirring in a bowl, rolling with 

a rolling pin, frying on the back burner of the stove, 

stirring in a double boiler on the front of the stove 

and eating at a table. (Detailed directions for these 

will be found in Appendix Part II). The basis for 

choice and the reason for including several rather 

than just one or two of these activities is explained 

on pages 21 to 27. 

The first five of these are described under work- 

ing surface heights, the following two under stove height 

and the last one under height for a table used for eat- 

ing. For the purpose of this study, Appendix Figures I 

to VII were devised from the original data to show the 

selected heights and heights too high and too low as 

chosen by each of the 60 girls taking part in the judgment 
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study. 

For purposes of clarity and ease in comparison, 

Tables 20, 21, and 22 are introduced at this tiiìi8. Be- 

cause of the data continued in Figure 8, it is also 

introduced now. 
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Table 20. Average Heights Preferred by 60 Cooperators 

Average Preferred Heights Measurenent in Inches 
Activity in Inches Tolerated by 

Total Fresbnen Seniors Groatest Number 

Beating 30.6 30.4 30.8 30.5 
Vashing dishes 
in sink 28.9 29.1 28.6 29.0 

Washing dishes 
in pan 31.9 32.0 31.8 32.0 

Stirring in 
bowl 32.4 32.8 32.1 32.5 

Rolling 33.3 33.6 33.1 33.5 
Frying 33.0 33.5 32.6 

rrng n 
) 325 

double boiler319 31.9 31.9 ) 



Table 21. Percentage of Cooperators Choosing Heights for Specified Activities 

Height Beating Washing Washing Rolling Stirring Frying Stirring 
in Dishes Dishes Double 

Inches Sink Pan Boiler 
No Per No Per No Per No Per No Per No Per No Per 

Cases Cent Cases Cent Cases Cent Cases Cent Casos Cent Cases Cent Cases Cent 

26 4 6.7 
27 6 10.0 
28 8 13.4 22 36.6 1 1.7 1 1.70 

29 11 18.3 12 20.0 2 3.4 1 1.7 1 1.7 1 1.70 

30 16 26.6 12 20.0 8 13.3 3 5.0 8 13.4 3 5.0 9 15.00 

31 14 23.3 3 5.0 16 26.6 5 8.4 12 20.0 7 11.6 21 35.00 

32 6 10.0 1 1.7 20 33.3 16 26.6 18 30.0 20 33.3 16 26.60 

33 4 6.7 9 15.0 15 25.0 11 18.3 10 16.6 5 8.35 

34 1 1.7 3 5.0 li 18.3 3 5.0 11 18.4 5 8.35 

35 1 1.7 6 10.0 7 11.6 5 8.4 2 3.30 

36 3 5.0 3 5.0 

37 1 1.7 

Totals 60 100.0 60 100.0 60 100.0 60 100.0 60 100.0 60 100.0 60 100,00 
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Table 22. Comparison of Heights Preferred for Beating, 
Rolling, and Washing Dishes in This Study with 
Oregon-Washington Purnell Study (22, p. 25) 

Beating Dishwashing Rolling 
Height 

in This This This 
Inches Study Purnell Study Purnell Study Purnell 

NIJMBEH OF CASES 

26 1 
27 5 
28 8 11 1 2 
29 11 18 2 18 1 
30 16 86 8 43 3 7 
31 14 135 16 102 5 38 
32 6 104 20 170 16 80 
33 4 70 9 148 15 167 
34 1 33 3 59 11 140 
35 9 1 13 6 76 
36 3 6 3 34 
37 1 1 9 
38 1 1 7 
39 1 
40 1 
41 1 

60 475 60 562 60 562 

PER CENT OF CASES 

26 0.2 
27 1.1 
28 13.4 2.3 1.7 0.4 
29 18.3 3.8 3.4 3.2 0.2 
30 26.6 18.1 13.3 7.6 5.0 1.2 
31 23.3 28.0 26.6 18.2 8.4 6.8 
32 10.0 21.9 33.3 30.2 26.6 14.2 
33 6.7 14.7 15.0 26.3 25.0 29.7 
34 1.7 7.0 5.0 10.5 18.3 24.9 
35 1.9 1.7 2.3 10.0 13.5 
36 0.6 1.). 5.0 6.1 
37 0.2 1.7 1.6 
38 0.2 0.2 1.2 
39 0.2 
40 0.2 
41 0.2 

100.0 100.0 100.0 100.0 100.b 100.0 
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HEIGHTS FOR WORKING SURFACES 

Beatin Eggs 

Preferred heights and variations 

According to Table 20, the average preferred heIght 

for this activity was 30.6 inches. Figure 8 indicates that 

the greatest number of preferred heights were contained be- 

tween 30-30.9 inches. Further, Table 21 indicates that at 

least two-thirds of the total group chose heights for beat- 

ing between 29-31.9 inches. 

UpDer and lower limits for beating eggs 

In studying Figure I, (See Appendix) it Is found that 

the point of greatest to1erancfor the 60 cases falls at 

30.5 Inches. Also, over 20 per cent of all cases chose a 

beating height at this level. Sixty per cent of all cases 

chose heights for beating between 29. and öl.b inches. or 

the cases which specified 30.5 inches to be too high, four 

found it too high by one-half inch, two by one inch and the 

remainIng two by one and one-half inches. Of the cases 

* Tolerance. This term is used in the present study in 
connection with working surface heights to indicate a cer- 
tain range of heights from low to high which a girl could 
tolerate or use without discomfort. (A point of greatest 
tolerance indicates that more of the 60 girls are satisfied 
with that height for a working surface than they are with 
any other height.) 
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finding 30.5 inches too low, four found this height too 

low by one-half an inch, two by only one inch and the 

other two cases too low by one and one-half and two inches 

respectively. For the entire group a height of 30.5 inches 

for beating could be tolerated by 73.3 per cent. This 

height represents the average for the group. tn order to 

satisfy all cases in this study, working surface heights 

used for beating eggs must fall between 29.5 and 32.4 

inches. 

Comparison of preferred heights with those of Oregon- 

Washington Purnell studX 

Figure 9 was devised to show the variation in the 

results of this study on preferred heights of high school 

girls with those of 562 women in the Oregon-Washington 

Purnell Study. 
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From Figure 9, it mny be seen that theie was a 

consistent variation in the preferred heights for beat- 

ing in the two studies. Table 22 indicates that the 

mode for tbis study was an inch lower than that of the 

Oregon-Washington Purnell study. In comparing the 

results for this study with those for the Oregon-'Vashington 

Purnell study, it is necessary to bear in mind that this 

study contains fewer cases than the latter study, that 

standards for posture were set up in this study and were 

not in the other study, and that the egg beater (See 

Appendix Part II) used in this study was an inch higher 

than that used in the Oregon-Washington Purnell study 

(22, p. 80). 

pplication to design 

Because the differences between the results of this 

study and those of the Oregon-Washington Purnell study 

may be accounted for and because the average preferred 

height corresponds so closely with the height chosen by 

the investigator as being most satisfactory for the greatest 

number of cases following an analysis of the upper and lower 

limits of tolerance expressed by the subjects in this study, 

it may be assumed that a height most suitable for the av- 

erage high school girl who is beating with a dover beater 

is 30.5 inches. 
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Washing Dishes in a Sink 

Preferred heights and variations 

As is indicated in Table 20, the averare preferred 

height for washing dishes in a sink was 28.9 inches. 

Figure 10 was devised to show the range of choices for 

the floor of the dishwasblng sink. 
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From Figure 10, it will be seen that the range of 

choices for the dishwashing or 8k" sink was from 26-32.9 

inches. According to Table 21, 76 per cent of the entire 

group preferred the floor of the dishwashlng sink to be 

not lower than 28 nor h.tgher than 30 inches. 

pper and lower limits for was1iin dishes 

According to Figuxe II (See Appendix), sixty-five 

per cent of the girls chose heights between 28-31 inches 

for the floor in a deep sink. The reatest balance be- 

tween tolerance for heights too low and too high lies at 

29 inches. Figure II further indicates that this height 

would satisfy 76.6 per cent of all cases. 0f all the 

cases finding 29 inches too high, three found it too high 

by only one-half an inch; two of the cases specified 30 

inches as the highest they could tolerate and the same 

number 30.5 inches. 0f those finding 29 inches too low 

for the bottom of the sink, five found it too low by 

one-half inch while the remainder of the cases found lt 

too low by one to one and one-half inches. Since the 

average choice for washing dishes in a sink was 28.90, 

it may be assumed that 29 inches is the height satisfying 

the greatest number of cases. 
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Application to design 

That the bottom of the dishwashing sink be placed at 

a height of 29 inches from the floor is indicated by the 

results of a study of preferred heights and of tolerance 

ranges. Since the average choice of the sixty girls was 

28.9 inches and the height tolerated by the greatest number 

of cases was 29 inches, the latter height appears to be 

the better choice for a height for the bottom of the sink. 

Since the sink used in this study was 8" deep, and since 

the height tolerated by the greatest number of girls for 

the floor of the sink was 29 inches, the rim of the sink 

must be placed at 37fl to meet the requirements for optimum 

height for dlshwashing. 

Was hi g Dis he s in a Pan 

Preferred heights and variations 

As is indicated by Figure 8, the range of choices 

for washing dishes in a pan on the work surface is from 

28-35.9 inches. Table 20 shows that the average preferred 

height for this activity was 31.9 or close to 32 inches. 

Further, Table 21 indicates that at least 87 per cent of 

all the cases chose heights between 30-33.9 inches. 
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Upper and lower limits for washing dishes in a 

The'e was sorne variation in the choices of heights 

for washing dishes in a pan. Figure III (See Appendix) 

indicates that 80 per cent of the group preferred heights 

between 30.5 - 33.4 inches. The greatest tolerance level 

appeared to be a height 32 inches from the floor; 83.3 

per cent found this height satisfactory. 0f the group 

finding this height too high, seven found it only one- 

half inch too high. 0f the two cases finding 32 inches 

too low, both show it to be only one half inch too low. 

Thus it appoars that a range of 31.5 - 32.5 would include 

the tolerance level for all cases in tuis study. 

Comparison of 2referrod heights for this study with those 

of the Oregon-Washington Purnell study 

Figure 11 indicates the variation in the preferred 

heibts for girls in this study with those of women in 

the Oregon-Washington ?urnell study. 
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From Figure 11, it will be seen that the preferred 

heights froni the two studies were similar. Referring to 

Table 22, lt may be seen that the tendency wcs for girls 

to select lov,er heights than those preferred by adult 

women. Whether thIs would be true if more cases had been 

included in this study is not known. In comparing the 

results of the two studies, the reader must bear In mind 

that girls who chose heights for the various activities 

In this study composed a selected croup while women per- 

forming these activities in the Oregon-Washington Purnell 

study included the entire group for that study. 

Application to design 

From this study, lt may be seen that the average 

preferred height corresponds rather closely with the 

height tolerated by the greatest number of girls. Because 

of this, lt may be assumed that the height of a working 

surface for washing dishes in a pan which will satisfy 

the greatest number of cases In this study is 32 Inches 

from the floor. 

Stirring in a Bowl 

Preferred heights and variations 

Table 20 indIcates that the average working surface 
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height for stirring in a bowl preferred by the 60 girls 

was 32.4 inches. Referring to Figure 8, it may be seen 

that there is a decided relationship between preferred 

heights for stirring and for washing dishes in a pan. 

Figure 8 further Indicates that there is a slight variation 

from the norr:al curve at its upper extreme. This variation 

may be accounted for by a study of Individual cases made 

by the investigator which revealed that girls choosing 

this height were above average in stature and that in all 

cases, the choice was consistent with the results of choices 

for heights for other activities. Table 21 shows that 

two-thirds of all girls preferred heights between 31-33.9 

inches. 

Upper and lower limits for stirring in a bowl 

According to Figure IV (See Appendix) a range of 

from 32 - 33.5 inches will satisfy the tolerance level 

for all cases and represents the preferred heights of 

46.6 per cent of all cases selecting heights for stirring 

in a bowl. Over half of the cases preferred heights from 

31.5 - 33.5 inches. Of the seven cases for whom a working 

surface of 32.5 inches is too low, four found it too low 

by one-half an inch while three found it too low by one 

and one-half inches. For those who found this surface too 
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high, two cases reported 32.5 inches too high by one-half 

an inch and five, too high by one inch. Further, 76.6 per 

cent of all cases could tolerate a working surface height 

of 32.5 inches for stirring in a bowl. 

Application to design 

Since the average for heights chosen by girls is 

similar to the greatest tolerance level, it may be 

assumed that a working surface height 32.5 inches high 

would be most satisfactory for the greatest number of 

cases included in this study. 

Rol li ng 

Preferred heights and variations 

From Figure 8, it may be seen that preferred heights 

for rolling were higher than those for any other activity. 

Further, Table 2]. indicates that almost 80 per cent of the 

entire group preferred rolling heights from 32 - 35.9 

inches high. Table 20 shows that the average preferred 

height chosen by the 60 girls who cooperated in this 

study was 33.3 inches. 

UpDer and lower limits for rolling 

Figure V (See Appendix) indicates that 58.3 per cent 
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of all the girls chose heights between 32.5 and 34 inches. 

Over 80 per cent of the group could tolerate a working 

height of 33.5 inches. In order to satisfy all cases, 

working heights from 32 - 35 inches are required. Those 

cases which could not tolerate a working surface height 

of 33.5 inches were scattered throughout this range. 

Comparison of preferred heights for this stud with those 

of the Oregon-Washington Purnell study 

Figure 12 was devised to show the relationship of 

heights preferred by girls In this study with those prefer- 

red by women in the Oregon-Washington Purnell Study. 
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From Figure 12, it may be seen that there is a marked 

similarity between heights chosen by high school irls and 

those selected by adult women in the Oregon-Washington 

Purnell study. If anything, heights girls selected are 

somewhat lower than those chosen by women. Further, 

Table 22 indicates that about 80 per cent of the girls 

in this study and 82 per cent of the adult women chose 

heIghts for rolling between 32 - 35.9 inches. 

Application to design 

Because of the marked similarity between chosen 

heights In this study and the Oregon-Washington Purnell 

study and because of the similarity between the average 

preferred height and the height tolerated by the greatest 

number of cases, it may be assumed that a working height 

of 33.5 inches would prove most satisfactory for the entire 

group. 

In determining heights for working surfaces, it is 

well to keep in mind that while in most home situations 

it is possible to have two heights for working surfaces, 

the usual school situation provides only one height. From 

an analysis of the activities which were included in this 

study for working surface heights, it is desirable to plan 

for two working surface heights in order to satisfy the 
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variations in optimum heights which occur among the 

activities included in this study. From Table 20, it 

may be seen that the height of 32.5 inches satisfies the 

requirements for stirring in a bowl. By placing a one- 

inch board on this surface, the optimum height for rolling 

may be reached. By using this height for washing dishes 

in a pan, the average preferred height Is raised only 

one-half inch. 

The two activities not satisfied by this height are 

beating and washing dishes In a sink. Where it is pos- 

sible, a pull-out board with a height two Inches below 

the work surface Is recommended. However, since beating 

is one of the less frequently used activities, it may 

be assumed that use of the 32-Inch work surface Is 

possible without producing an excess amount of fatigue 

on the part of the worker. 

The height preferred for the bottom of the dish- 

washing sink assumes that the upper edge of the sink be 

37.5 Inches high. If it Is possible to provide two 

heights for working surfaces In the laboratory, this 

sink may be used. Where there is only one height for 

workIng surface, the investigator recommends that 

provision be male for washing dishes in a pan. In 

making this recommendation, it is assumed that a sink 
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of the catch-basin type be provided. Where it is necessary 

to use a sink, one of the shallower sinks is recommended; 

if possible, tnis should be set at the optimum height 

determined for the rim of the sink. 

From this study, it is found that the working height 

satisfying the greatest number of activities is 32.5 inches. 

This assumes that a one-inch board be placed on the surface 

to provide an optimum rolling height. Also, it advises 

that a pull-out board be provided for beating eggs; and 

that if the dishwashing sink is to be used, that at least 

two working surface heights he provided. 

HEIGEP FOR STOVES 

Preferred heights and variations for frying and stirring 

in a double boiler 

From Table 20, it may be seer that the average of the 

preferred heights for frying was 33 inches and the average 

for stirring in the double boiler was 31.9 inches; the 

difference for the averages of these two activities is 

a little over one inch. Figure 13 indicates the dif- 

ferences in ranges of the preferred heights for the two 

activities. From Figure 13, it will be observed that 

heights preferred by girls for frying are higher than 

those preferred for stirring in the double boiler. 
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Table 21 shows that 68.3 per cent of all the girls pre- 

ferred heights for frying between 32-34.9 inches; further, 

76.6 per cent of the group chose heights between 30-32.9 

inches for stirring in a double boiler. 

Upper and lower 1iirits for stove heiKht 

Since it seemed logical that only one surface be 

planned for a stove, the tolerance ranges for the two 

activities, frying arid stirring in the double boiler, 

were thrown together as Indicated in Figure VI (See Ap- 

pendix). For the two activities, Figure VI shows that 

60.83 per cent of the group chose heights ranging froni 

31.5 - 33.5. An additional 24 per cent was included when 

the range was 31.5 - 34 inches. Twenty-five per cent 

of the group chose 32.5 inches as the preferred height 

for frying or stirring in the double boiler. The girls 

not tolerating this height might be satisfied by stove 

heights from 31.5 - 33.5 inches; of these girls, five 

out of six could be satisfied with a 32-Inch stove, and 

an additional one could tolerate a stove 31.5 inches high. 

0f those for whom a 32.5-Inch stove was too low, three 

might tolerate a 33-inch stove and an additional three 

would desire at least a 33.5-inch stove. 
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Corparison of preferred stove heights for this studs with 

those of Washington Purnoll study II 

Since both this study and that described as Washington 

Purnell study II (15, p. 13) included deterriining heights 

for stove based upon the use of low and high utensils, it 

is interesting to compare the results of the two studies. 

The studies differ somewhat in method and in utensIls used. 

This study bases its determination of stove height upon 

working with a low utensil on the back burner of the stove 

and working with a high utensil on the front part of the 

stove; no distinction was made as to position of the 

utensil ori the stove in the Washington Purnell study II. 

Further, the high utensil used in this study was a double 

boiler while that used in the Washington Purnell study II 

was a small pressure cooker; both studies used frying pans. 

Figure 14 was devised to show the relationship of 

heights preferred by girls in this study and those preferred 

by women in the Purriell study II. 
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Figure 14 indicates that the results of these two 

studies are markedly similar in the case of the high utensil. 

The differences between the results for frying may be as- 

cribed to the fact that in this study a spatula was used to 

turn a pancake while in the Washington Purnell study II 

a wooden spoon was used for stirring in the frying pan. 

Table 23 further indicates the relationship between 

the two activities for each study. 
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Table 23. Comparison of Heights for Activities Per- 
former on the Stove Preferred by Girls in 
this Study with Those Preferred by Women 
in the Washingtoií-Purnell Study II 

Height Frying Frying Pressure Cooker 
in This Washington Stirring DB Washington- 

Inches Study Purnell II This Study Purnell Study II 

28 1.70 
ri 

.1.1 
i ri 

30 5.0 15.00 16 
31 11.6 4 35.00 37 
32 33.3 17 26.60 26 
33 16.6 36 8.35 10 
34 18.4 31 8.35 8 
35 8.4 11 3.30 1 
36 5.0 1 
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From Table 23 lt may be seen that approximately the 

same percentage of cooperators in both studies chose a 

31-inch surface for working with high utensils, while 

choices as to heights for using low utensils were higher 

in the Washington Purnell study II than they were in this 

study. 

App1icatlon to design 

Since the average preferred heights for the two 

activities differ by about one inch and since the height 

at which there is greatest tolerance for the combined 

activities lies half way between the averages for the 

two activities, it may be assumed that the optimum stove 

height for this study is one of 32.5 inches. 

thEIGñT OF THE TABLE FOR EATING 

Preferred heights and variations 

By calculation from Tables XIII and XIV (See Ap- 

pendix), it was found that the average table height pre- 

ferred by the 60 girls was 24.93 inches. Figure 15 shows 

the comparison of preferred heights for the fresirien 

and seniors with those for the group as a whole. 
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From this figure, it may be seen that the freshmen 

girls chose slightly lower tables than did the seniors. 

The range of preferred heights was from 23 - 28.9 inches. 

Uprier and lower limits for preferred heights 

Figure VII (See Appendix), indicates that the girls 

included in this study bad a greater tolerance for a 

table 25 inches high than they did for any other height 

table. Figure VII also indicates that because of the 

fact that the chair was adjusted for each girl, table 

heights are usually low for some of the shorter, thinner 

girls; hence in choosing the height for a table, it is 

necessary to keep in mind the fact that tables must serve 

many sizes of girls. If any deviation is riade above or 

below thc average, the tendency would be to choose the 

height above in order to include more of the larger girls. 

Of the four girls who specified that a 25-inch table 

was too low, three girls would be satisfied with an ad- 

ditional half-inch added to the table height; only one 

found it too low by one and one-half inches. This girl 

was one of the taller girls of those studied; thus it 

is possible that the difference between her adjusted 

chair height and the table height chosen was no greater 

than that for other girls. Of those who specified the 
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table was too high, nine girls stated that they would like 

it one-half inch lower, and eight girls would find a 24-inch 

table more satisfactory. 

Further analysis of Table VII revealed that a 25.5- 

inch table was too low for only one of the 60 girls choos- 

ing table heights; however, 25 girls specified that this 

height was too high. Over 80 per cent of the entire group 

studied had a tolerance for a 25-inch table while only 73 

per cent were satisfied with a table of 25.5 inches. Out 

of 60 gIrls, 11 chose heights above 25.5 inches; in a study 

of cases preferring these heights, the investigator found 

that most choices occurred among the taller girls. 

CoiparIson of average selected height with related physical 

measurements 

It was the observation of the investigator that, in 

choosing table heights, most girls preferred those which 

were approximately level with the under forearm. Since 

the construction for a table must, of necessity, extend 

somewhat below the table top, it Is of interest to this 

study to ascertain the difference between the top of the 

thigh and the height of the underforoarm when the girl is 

sitting on the average chair selected from the results of 

physical measurements of girls in this study. 
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From a study made on the comparison ol' related p1rsi_ 

cal measurements to the height for a table for eating (See 

Appendix Table XXXI), the differences between the foreari 

and thigh heights could be studied for the 60 girls par- 

ticipating in the judgment study. From this, Table 24 

was devised. 
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Table 24. 60 Cooperators Classed According to the 
Distance from the Top of the Thighs to the 
Underf ore arm. 

Cooperators 

Height in Number Cumulative 

Inches of Cases Per cent Per cent 

0.0 - 0.4 1 1.7 100.0 

0.5-0.9 0 0.0 -- 

1.0-1.4 0 0.0 -- 

1.5 - 1.9 0 0.0 -- 

2.0 - 2.4 6 10.0 98.3 

2.5 - 2.9 10 lo.6 88.3 

3.0 - 3.4 16 26.6 71.7 

3.5 - 3.9 8 13.4 45.1 

4.0 - 4.4 7 11.6 
4.5 - 4.9 5 8.4 20.1 

5.0 - 5.4 5 8.4 11.7 

5.5 - 5.9 2 3.3 3.3 

60 100.0 
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Table 24 IndIcates that the range of differences 

between the forearm and thigh heights was 0.0 - 

inches; only one case was included in the Interval 

0.0-0.4 Inches. 0f the entire group, 97.3 per cent 

had a difference between the two measurements of at 

least two Inches. Over 70 per cent had differences 

above 3 Inches. Thus, if tables were made lower to 

satisfy the height preferred by the average girl in 

this study, some change in the usual width of the 

apron or construction under the table must necessarily 

be made to allow for the height of the thighs above 

the chair seat. 

Application to design 

Figure 16 illustrates the chair desIgned for the 

average girl in this study and the table height suited 

to the greatest number of' girls whose judents were 

included in this study. 
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The average chair height determined in this study 

was 16 inches at the highest point on the front of the 

seat. The table height most suitable for the greatest 

nunber of cases in this study was 25 inches. From a 

study of the distance between the thighs and underforearin, 

it was found that in order to satisfy the greatest 

number of cases possible, tne width of the apron on 

the table could be not more than two inches. 

Dimension standards based on the opinions of girls 

as to heights of surfaces for such activities as beating, 

washing dishes in a sink, washing dishes in a pan, stir- 

ring in a bowl, rolling, stirring in a double boiler, 

frying and eating at a table are included in this chapter. 

A swnmary of these recommendations will be found in 

Chapter VI. 
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CHAPTE1 VI 

PRACTICAL APPLICATION OF DINSION STANDARDS 

In connection with a major project for p1annin a 

high school foods laboratory now being carried on in the 

department of Home Economics Education at Oregon State 

College, this study presents dimension standards based 

upon the physical measurements and judents of high 

school girls. That there was a need for such a study 

is shown by the lack of available data on the subject 

and the importance of the laboratory as an investment 

ar1 as a demonstration to the community. Further, the 

need of the pupil for adequate working conditions is 

important since optimixn working conditions tend to 

promote a greater carry-over value between school 

and home because of increased interest in pupil activities 

carried on in the laboratory. 

Before the actual study began, it was necessary to 

determine what standards were available and what stan- 

dards were necessary to satisfy the needs of high school 

girls. The preliminary study evolved into observations 

of activities and postures used by the girls in food 

preparation, of conferences with a member of the physical 

education department to determine criteria for evaluat- 

ing posture required of activities used in the laboratory, 
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and a study of available data and selection of the group 

to be measured. Plans for the investigation included 

descriptions of the data obtained in this study and of 

the methods for obtaining these data necessary for de- 

termining dimension standards for a high school foods 

laboratory to be used by adolescent girls. 

Cooperators in the measurement study included 187 

girls from the ninth and twelfth grades of Corvalli8 

schools. These girls ranged in height from 58-72 inches 

and represented ages from 13-22 years. All had or were 

studying at least one term of foods and many had taken 

more than one term. Physical measurements which were 

obtained in this study included those in standing and 

sitting positions. Of these, certain measurements were 

used as a basis for determining dimension standards. 

Others were used in calculations and in interpreting 

results of the judgment study. 

Among the girls included in the measurement study, 

60 were selected on the basis of age most representative 

of their classes, breadth of thighs in the sitting position 

and wrist height. These were to give their judgments as 

to optimum working surface heights for activities such 

as beating eggs, washing dishes in a sink, washing dishes 

in a pan, rolling with a rolling pin, stirring in a bowl, 

frying and stirring in a double boiler, and as to optimum 
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height for a table designed for eating purposes. These 

activities were chosen according to the relationship of 

the bands to the working surface. 

From the results of physical measurements and judg- 

nients, certain dimension standards were set up which 

satisfy the requirements of adolescent girls working 

In a high school foods laboratory. These standards 

may be used in planning only Insofar as they are ap- 

plicable to girls. They do not attempt to satisfy all 

dimension standards necessary in a laboratory; others 

must necessarily be the result of further study on 

design factors, necessary storage facilities, and 

laboratory practices in food preparation. 

Dimensions based upon an analysis of opinions and 

physical measurements of cooperators In this study in- 

clude the following: heights for working surfaces, 

stoves, eating tables and chairs, and for shelves and 

drawers, other dimensions pertaining to chairs and 

tables, spaces for passageways and other space units. 

For the convenience of the reader, the dimensions 

suited to the requirements of the average high school 

girl are pres6nted In table form at this time. Recom- 

mendations for their use in planning are presented im- 

mediately following the set of standards derived from 

the measurements and judgments of the girls. 
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Dimensions suited to the recuïreriients of the average girl 

Dimensions of tables and cabinets used for laboratory work 

Hei g ht s: 
Working surface 32" 
Rim of double sink, or single sink 24" or more 

in length :57*" 

Rim of sink less than 24" long (assume the use 
as catch basin only) 32*" 

Pull-out board for beating 3O" 

Minimum length of table or counter for girls 
working side-by-side 60" 

Other cabinet dimensions 

Maximum height of shelf for articles in frequent use 

No obstruction 
Shelves for books, light-weight utensils 79" 

Shelves for dishes, utensils 74" 

12-inch obstruction 
Shelves for books, light weight utensils 76" 

Shelves for dishes, utensils 71" 

Maximum height of shelf visible throughout entire 
width 60" 

Maximum height of top of drawer 58" 

Desirable distance between upper and lower cabinets 
when work surface of the lower cabinet is 

visible for the entire width 
When work surface is 52k" high 14" 

When work surface is 37-" high 11" 

height of stove 32*" 

Width of passages and floor areas 
Minimum body clearance for passages between 

equipment less than elbow height 16" 

Minimum body clearance for passage between 
cabinets above elbow height 18" 
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Minimum front-to-back measure, subject in crouching 
position 22" 

Minimum width of passage where one person may be 
crouching while another Is passIng 40" 

iInimum width for passage where two people may be 
crouching back-to-back while a third walks between 
them 60" 

Dimensions of table used for eatirg 

Table height 25" 

Width of table allowing for seating on both sides 48" 

Maximum thickness of table top 2" 

Length of table space: 
One person 30" 

Additional persons, each 24" 

Minimum distance between table legs 
Minimum distance from edge of table to knee ob- 

struction 12" 

Dimensions of chair 

ieight of front of chair 16" 

Minimum width of chaIr seat 14" 

Length of chair seat 16" 

Distance of back supports from chair seat: 
bottom of lower support 8*" 
Top of lower support 1l' 

Bottom of upper support 13" 

Top of upper support 16" 
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The dimensions suited to the requirements for the 

average girl have been presented in sunmiary form in the 

preceding pages. Before they can be accepted, it is 

necessary to discuss them in their relationship to the 

foods laboratory situation. 

In considering heights for working surfaces and 

stoves, the reader must take into account that it is 

impossible in the usual laboratory to provide working 

surfaces suitable for each of the activities included in 

this study. Therefore, it is necessary to make some 

compromise as to heights for the working surfaces. Since 

it is the practice in most labor&itories to provide only 

one work surface, the Investigator has chosen a height 

of 32.5 inches as being best suited to the various activities. 

A height of 32.5 inches is the one preferred for 

stirring In a bowl and for the activities performed on 

the stove. 

By placing a one-inch board on the work surface, 

the optimum height for rolling Is obtained. 

This height is least suitable for the rim of the 

sink which requires a height 37.5 inches from the floor 

and for beating which has an average height two inches 

lower than the 32.5-inch work surface. The Investigator 

recoxmiends a pull-out board two inches below the 32.5 
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work surface to provide optimum facilities for beating. 

Since beating is one of the less frequently used activities 

of the laboratory, it may be assumed that the work surface 

32.5 inches high would not be used often enough to cause 

any serious fatigue on the part of the high school girl. 

In planning for the use of the dis1vashing sink 

8.5 inches deep, it appears from this study that another 

working surface higher than the optimum for food prepar- 

ation should be provided to satisfy the requirements of 

the average high school girl. The optimum height for 

the floor of this sink is 29 inches. Thus, the rim of 

the sink must be on a level with a work swface 37.5 

inches from the floor. 

In case lt is inadvisable to provide two working 

heights to accommodate the optimum heights for food prep- 

aration and for washing dishes in the sink, the investi- 

gator recomr:iends that plans be made for washing dishes in 

a pan on the work surface. If this is done, it i neces- 

sary to provide a sink of the catch-basin type (less than 

24 inches long) as a convenIence to the worker. 

Another possibility is the use of a sxa11ow sink 

placed with the rim at the 32.5 inch working height. Since 

this would require sacrificing comfort on the part of the 

worker, it is not recommended by the investigator in this 
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study. 

The height preferred for the stove is 32.5 Inches. 

This heIkit is not In agreement with that of the stove 

now being purchased generally for laboratory use. iowever, 

since t±ie height preferred for the stove In this study is 

in agreement with Uiat pref6rred by women in the Washington 

Purnell study II, it Is assuried that the height of the 

stove preferred by girls is more nearly correct than is 

the height of the stove on the market. It is recommended 

that working surface heights in a now laboratory be 32.5 

Inches high and that, if possible, separate surfaces be 

provided for optimum sink height. Further, It is recom- 

mended that an effort be made to secure a stove of tr 
optimum height rather than one of the higher models. 

The investigator recommends that in a remodelled 

laboratory the optimum heights for working surfaces as 

set forth in this study be used wherever It is possIble 

to do so. Where two heights may be provided In order to 

accommodate the optimum sink height and the heIght for 

the activities used In food preparation, it is advisable 

to consider both dimensions. Wher this is not possible, 

it may be assumed that providing the optimum height for 

other activities and planning for washing dishes ir. a 

pan is the best compromise. 
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In applying these diriensions to cabinets, it is 

well for the reader to remember that the final study on 

storage requirements for the foods laboratory has not been 

made and that without this material, adequate recommendations 

for dimensions involving storage area can not be made. 

In choosing a table and chair suitable for eating 

urposes in the laboratory, it is important to consider 

that dimensions presented here are based on actual opinions 

and measurements of girls. In order for the average girl 

to be seated comfortably at the table recommended, she 

must be sitting on a chair not more than 16 inches high. 

While it is possible to obtain chairs 15 and 16 

inches high, tables designed for eating purposes are 

usually higher and have a wider apron than that recoin- 

mended in this study. Thus, the problem is not simply a 

matter of cutting off the legs of the table to adjust 

it to the optimum height, but the amount of construction 

under the table edge must also be considered. For this 

study, the maximum distance for the width of the apron 

is two inches. In order to satisfy the greatest number 

of girls, the investigator recommends that an apron two 

inches wide be used. 

Where two girls are seated facing each other at an 

eating table, the investigator recommends that the width 
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of the table be 48 inches in order to allow msximuxri free- 

dom of movement under the table. From the length of thigh, 

it was determined that an obstruction under the table could 

not be placed less than 10 inches from the edge of the table. 

The length of table space required for one person is 

30 inches. A space of 24 inches should be provided for each 

additional person. The space between table legs should be 

at least 18 inches to allow for the maxinrnm breadth of thigh 

for girls in this study. 

Heights for shelves and drawers included in this study 

are based upon measurements of girls and upon heights de- 

termined for women in the Oregon-Washington Purnell study. 

Dimensions for spaces for passages were based upon 

measurements of girls which most nearly satisfied the uses 

for the passages. The measurements used to determine these 

spaces were length of thigh in the crouching position, 

breadth of shoulders and breadth of elbows, arms held akimbo. 

The combinations in which these measurements were used were 

based upon observations of the investigator as to space 

needs in a foods laboratory period. 

Space required for two girls working side by side 

was based on two times the average breadth at elbows, 

arms akimbo. In the case of a foods laboratory where it 

is necessary for several people to be working in one center, 
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this dimension is the minimum for two girls. 

In the planning of a new foods laboratory, it is 

essential that a great deal of attention be given to the 

matter of space requirements in order to promote optimum 

working conditions for the girls. The investigator for 

this study recommends that the planner consider the needs 

of the students, taking into account the number of students 

using a particular space at one time and the type of activi- 

ties being carried on simultaneously. This same recom- 

mendation applies to the remodelling of a foods laboratory. 

In using the dimension standards set forth in this 

study, it is necessary for the reader to consider that 

these recommendations are for the average high school girl 

according to measurements obtained in this study. There- 

fore, in any given situation, it Is necessary for the user 

to determine the variations in measurements of girls which 

may exist in the particular situation and to adapt these 

standards to the variations. 
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(HIBIT I. FOWl USED FOR COLLECTING MEASURdENTS OF GIHL 

Number Name Time Date 

Daze Birth 'ieisht iieel £1ei,ht Grade 

Tyj;e of Build Glasses: Yes No Residence Rural Urban 

Qonents: 

I.easure::.ents i 2 Avrae easurements alculation 

Standn hulbt Length of arm 

Height of Sittinr: 
eye level _______ ________ eye level 

reiQt of 

____________ 

shoulder 
shoulder 

Eelczht of forearm 
under forear 

heiç'ht of 
wr i s t 

Sitting height 

Breadth shoulders 

Breadth at elbows 
arms akinbo 

Breadth thigh, 
sittinz position 

Length of thigh 

Height of 

under knee 

Height of thigh Height of thigh 
from chair sea 

Height of hip Height of hip 
from chair sea 

Length from Height of 
back of hip to chair seat 
extended foot 

Reaching up, 
two_hands ______ _______ ___________ _________________ 
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E(HIBIT II. FORÌ USED FOR COLLECTING JUDGMENTS OF GIRLS 

Number Name 

Opinion Height Height ______ 
Upper Lower Selected Upper Lower Selected Average 

Beating egge 

Nashlng dishe3 
In sink 

Nashing dishes 
in pan 

Stirring in 
bowl 

Rolling 

Prying (back 
burner) 

Stirring In 
double boiler 
(front stove) 

Eating at 
table 

Observation 1 2 Average Comments: 

Back of person 
and oven door ______ ___________ 



EXHIBIT III 

FEDEFLAL SECURITY AGEN(fY 

U. S. OFFICE OF EDUCATION 

WASHINGTON 

June 24, 1941 

Miss Doris Anderson 
Route 2 
Monmouth, Oregon 

Dear Miss Anderson: 

150 

The statement "The basis for the standards con- 
tained in this bulletin are the opinions of several 
instructors in high school cl3thing", which was made 
concerning working surface heights 
oratories as set up in the Vocational Education Bulletin 
No. 181, Space and Equipment for Homemaking In8truction, 
is equally applicable to working surface heights for 
food laboratories. 

Sincerely yours, 

(signed) 
Edna P. Amidon 
Chief, Hone Economics 
Education Service 
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Table I. Frequency Distributions of Physical Measure- 
ments: Stature, Eye Level, Shoulder and 
Underforearm Heights for 87 Ninth Grade Girls* 

1. Stature 

Range Number Percentage 
in Inches of Cases of Cases 

59 1 1.3. 

60 3 3.5 
61 8 9.2 
62 6 6.9 
63 19 21.8 
64 7 8.0 
65 13 15.0 
66 10 11.5 
67 10 11.5 
68 7 8.0 
69 3 3.5 

Total 87 100.0 

3. Shoulder 

Range Number Percentage 
in Inches of Cases of Cases 

48 1 1.1 
49 6 6.9 
50 2 2.3 
51 8 9.2 
52 18 20.8 
53 11 12.6 
54 13 15.0 
55 12 13.8 
56 7 8.0 
57 8 9.2 
58 J. 1.1 

Total 87 100.0 

2. Eye Level 

Range Number Percentage 
in Inches of Cases of Cases 

54 1 1.1 
55 3 3.5 
56 5 5.7 
57 5 5.7 
58 18 20.8 
59 10 11.5 
60 14 16.1 
61 11 12.6 
62 9 10.4 
63 8 9.2 
64 2 2.3 
65 1 1.1 

Total 87 100.0 

4. Under Forearm 

Range Number Percentage 
in Inches of Cases of Cases 

35 1 1.1 
36 3 3.5 
37 4 4.6 
38 13 15.0 
39 20 23.1 
40 15 17.2 
41 14 16.0 
42 10 11.5 
43 6 6.9 
44 1 1.1 

Total 87 100.0 

*Raw data for Tables I to XII will be fouid in the 
office of Home Economics Education, 1-jome Economics 
Building, Oregon State College 
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Table II. Frequency Distributions of Physical Measurements: 
Wrist Height, Breadth at Shoulders and Breadth 
at Elbows, and Arm Length for 87 Ninth Grade Girls 

5. Wrist 6. Shoulders, Breadth of 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inche8 of Cases of Cases 

28 1 1.1 
29 2 2.3 
30 4 4.6 
31 23 26.4 
32 20 23.1 
33 19 21.8 
34 12 13.8 
35 5 5.8 
36 1 1.1 

Total 87 100.0 

12 5 5.7 
13 33 38.0 
14 40 46.0 
15 9 10.3 

Total 87 100.0 

7. Elbows, Breadth at 8. Arm Length 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

24 1 1.1 17 1 1.1 
25 4 4.6 18 3 3.5 
26 8 9.2 19 8 9.2 
27 13 15.1 20 23 26.4 
28 12 13.8 21 ¿30 34.4 
29 21 24.0 22 20 23.1 
30 18 20.8 23 2 2.3 
31 8 9.2 
32 1 1.1 
33 __1 :1.1 

Total 87 100.0 Total 87 100.0 
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Table III. Frequency Distribution of Physical Measurements: 
Sitting Height, Eye Level, Shoulder and Under 
Forearm Heights Taken with the Subject Seated 
for 87 Ninth Grade Girls 

9. Sitting Height 10. Eye Level (Sitting) 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

30 3 3.4 
31 7 8.0 
32 21 24.1 
33 25 28.8 
34 20 23.1 
35 8 9.2 
36 3 3.4 

Total 100.0 

11. Shoulder (Sitting) 

25 1 1.1 
26 5 5.8 
27 19 21.8 
28 30 34.5 
29 21 24.1 
30 7 8.1 
31 3 3.5 
32 1 1.1 

Total 100.0 

12. Under Forearm (Sitting) 

Range Number Percentage Range Number Percentage 
In Inches of Cases of Cases In Inches of Cases of Cases 

19 2 2.3 6 1 1.1 
20 5 5.8 7 15 17.3 
21 21 24.1 8 28 32.2 
22 36 41.4 9 31 35.6 
23 11 12.6 10 10 11.5 
24 10 11.5 11 2 2.3 
25 2 2.3 

Total 87 100.0 Total 87 100.0 
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Table IV. Frequency Distribution of Physical Measure- 
nients: Heights of Thigh and Hip above Chair 
Seat, Breadth and Length of Thigh, and Height 
of Under Knee for 87 Ninth Grade Girls 

13. Thigh Over Seat 

Range Number Percentage 
in Inches of Cases of Cases 

3 2 2.3 
4 16 18.4 
5 55 63.2 
6 14 16.1 

Total 87 100.0 

15. Breadth Thigh 

Range Number Percentage 
in Inches of Cases of Cases 

10 4 4.6 
11 15 17.2 
12 40 46.1 
13 17 19.5 
14 10 11.5 
15 0 0.0 
16 1 1.1 

Total 87 100.0 

14. Hip (Over Chair Seat) 

Range Number Percentage 
in Inches of Cases of Cases 

6 1 1.1 
7 18 20.8 
8 41 47.2 
9 26 29.8 

10 3. 1.1 

Total 87 100.0 

16. Length Thigh 

Range Number Percentage 
in Inches of Cases of Cases 

19 6 6.9 
20 11 12.6 
21 36 41.4 
22 22 25.3 
23 10 11.5 
24 2 2.3 

Total 87 100.0 
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Table IV. Frequency Distribution of Physical Measurements: 
Heights of Thigh and Hip above Chair Seat, Breadth 
and Length of Thigh, and Height of Under Knee for 
87 Ninth Grade Girls (continued) 

17. Under Knee 

Range Number Percentage 
in Inches of Cases of Cases 

15 8 9.2 
16 35 40.2 
17 34 39.1 
18 10 11.5 

Total 87 100.0 
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Table V. Frequency Distributions of Physical Measure- 
ments Length from Hip to Extended Foot and 
Reaching Height from 87 Ninth Grade Girls 

18. Length from Hip to 19. Reaching Height 
Extended Foot 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

29 1 1.1 70 3 3.5 
30 3 3.5 71 4 4.6 
31 4 4.6 72 10 11.5 
32 11 12.6 73 8 9.2 
33 19 21.8 74 8 9.2 
34 23 26.6 75 9 10.4 
35 6 6.9 76 15 17.2 
36 11 12.6 77 11 12.5 
37 4 4.6 78 9 10.4 
38 4 4.6 79 2 2.3 
39 1 1.1 80 4 4.6 

____ 81 4 4.6 

Total 87 100.0 Total 87 100.0 



Table VI. Frequency Distributions for Age, Weight and 
Height of Chair for 87 Ninth Grade Girls 

20. Age 21. Chair 
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Range Number Percentage Range Number Percentage 
in Ages of Cases of Cases in Inches of Cases of Cases 

13 3 3.4 14 6 6.9 

14 32 36.9 15 12 13.8 
15 39 44.8 16 38 43.7 

16 9 10.3 17 29 33.3 
17 4 4.6 18 2 2.3 

Total 87 100.0 Total 87 100.0 

22. Weight 

Range Number Percentage 
in Pounds of Cases of Cases 

70 2 2.3 
80 3 3.5 
90 9 10.4 

100 10 11.5 
110 20 23.0 
120 23 26.4 
130 7 8.0 
140 7 8.0 
150 3- 3.5 
160 2 2.3 
170 0 0.0 
180 1 1.1 

Total 87 100.0 
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Table VII. Frequency Distributions of Physical Measure- 
ments: Stature, Eye Level, Shoulder and 
Under Forearm Heights for loo Twelfth Grade 
Girls 

1. Stature 2. Eye Level 

Range Number Percentage Range Number Percentage 
in Inches of Lases of Cases in Inches of Cases of Cases 

58 1 1 53 1 1 

59 0 0 54 0 0 

60 3 5 55 0 0 

61 3 56 4 4 

62 l 1 57 7 7 

63 14 14 58 14 14 

64 14 14 59 16 16 

65 11 11 60 16 16 

66 16 16 61 12 12 

67 18 18 62 18 18 

68 3 3 63 8 8 

69 3 3 64 2 2 

70 0 0 65 1 1 

71 0 0 66 0 0 
1 1 67 1 1 

Total 100 100 Total 100 100 

3. Shoulder 4. Under Forearni 

Range Number Percentage Range Number Percentage 

in Inches of Cases of Cases in Inches of Cases of Cases 

47 1 1 34 1 1 

48 0 0 35 0 0 

49 2 2 36 2 2 

50 3 3 37 3 3 

51 12 12 38 15 15 

52 12 12 39 21 21 

53 19 19 40 17 17 

54 12 12 41 20 20 

55 16 16 42 16 16 

56 16 16 43 3 3 

57 4 4 44 1 1 

58 2 2 45 1 1 

59 0 0 

60 1 1 

Total 100 100 Total 100 100 
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Table VIII. Frequency Distributions of Physical Measurements: 
Wrist Height, Breadth at Shoulders and Breadth 
at Elbows and Arm Length for 100 Twelfth Grade 
Girls 

5. Wrist 6. Breadth Shoulders 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

28 1 1 12 9 9 

29 2 2 13 22 22 

30 '7 7 14 52 52 

31 l 13 15 16 16 

52 23 23 16 1 1 

33 20 20 
34 24 24 
35 7 7 

36 3 3 

Total 1 l0O l 100 

7. Breadth Elbows 8. Arm Length 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

24 1 1 17 1 1 

25 2 2 18 2 2 

26 4 4 19 14 14 

27 17 17 20 32 32 
28 19 19 21 32 32 
29 23 23 22 14 14 
30 15 15 23 5 5 

31 10 10 
32 7 7 

33 1 1 

34 1 1 

Total lOO 100 Total 100 100 
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Table IX. Frequency Distribution of Physical Ieasurements: 
Sitting Height, Eye Level, Shoulder and Under 
Forearm Heights Taken with the Subject Seated for 
100 Twelfth Grade Girls 

9. Sitting height 10. Eye Level (Sitting) 

Range Number Percentage Range Number Percentage 

in Inches of Cases of Cases in Inches of Cases of Cases 

30 1 1 26 4 4 

31 10 10 27 11 11 

32 12 12 28 29 29 

33 37 37 29 36 36 

34 26 26 30 13 13 

35 9 9 31 6 6 

36 5 5 32 1 1 

Total 100 100 Total 100 100 

11. Shoulder Height 12. Forearm Height 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

19 1 1 6 1 1 

20 6 6 7 12 

21 18 18 8 26 26 

22 29 29 9 44 44 

23 33 33 10 14 14 
24 11 11 11 3 3 

25 2 2 

Total 100 100 Total 100 100 
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Table X. Frequency Distribution of Physical Measurements: 
Heights of Thigh and Hip above Chair Seat, Breadth 

and Length of Thigh, and Height of Under Knee for 

loo Twelfth Grade Girls 

13. Height of Thigh Over Seat 14. Height of Hip 

Range Number Percentage Range Number Percentage 

in Inches of Cases of Cases in Inches of Cases of Cases 

4 11 11 7 15 15 

5 60 60 8 52 52 

6 25 25 9 32 32 

7 3 3 10 1 1 

8 1 1 

Total 100 100 Total 100 100 

15. Breadth Thigh 16. Length Thigh 

Range Number Percentage Range Number Percentage 

in Inches of Cases of Cases in Inches of Cases of Cases 

11 11 11 J.9 1 1 

12 41 41 20 11 11 

13 31 31 21 30 30 

14 13 13 22 41 41 

15 3 3 23 10 10 

16 0 0 24 6 6 

17 1 1 25 1 1 

Total 100 100 Total 100 100 

17. Height of Under Knee 

Range Number Percentage 
in Inches of Cases of Cases 

14 2 2 

15 7 7 

16 33 33 
17 45 45 
18 12 12 
19 1 1 

Total 100 100 
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Table XI. Frequency Distributions of Physical Measurements: 
Heights of Thigh and Hip above Chair Seat, Breadth 
and Length of Thigh, and Height of Under Knee for 
100 Twelfth Grade Girls 

18. Length from Hip to 19. Reaching Height 
Extended Foot 

Range Number Percentage Range Number Percentage 
In Inches of Cases of Cases in Inches of Cases of Cases 

31 5 5 69 3 3 

32 2 2 70 7 7 

33 17 17 71 5 5 

34 17 17 72 4 4 

35 18 18 73 11 11 
36 14 14 74 4 4 

37 17 17 75 16 16 

38 7 7 76 15 15 
39 3 3 77 6 6 

78 10 10 
79 12 12 
80 3 3 
81 1 1 

82 3 3 

Total 100 100 Total 100 100 
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Table XII. Frequency Distributions for Age, Weight and 
Height of Chair for 100 Twelfth Grade Girls 

20. Age 

Range Number Percentage 
in Ages of Cases of Casos 

16 4 4 

17 49 49 
18 36 36 
19 7 7 

20 1 1 

21 2 2 

22 1 1 

Total 100 100 

22. Chair Height 

Range Number Percentage 
in Inches of Cases of Cases 

14 3 3 
15 14 14 
16 43 43 
17 35 35 
18 4 4 
19 1 1 

Total 100 100 

21. Wei'ht 

Range Number Percentage 
in pounds of Cases of Cases 

90 4 4 

100 15 15 
110 14 14 
120 26 26 

130 22 22 
140 8 8 

150 5 5 

160 3 3 
170 1 1 

180 1 1 

230 1 1 

Total 100 100 
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Table XIII. Frequency Distributions of Preferred Heights 
f or 30 Ninth Grade Girls * 

Beating Eggs Stirring in Bo.?l 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

28 3 10.0 30 2 6.6 
29 8 26.6 31 6 20.0 
30 7 23.3 32 7 23.3 
31 6 20.0 33 6 20.0 
32 4 13.3 34 3 10.0 
33 2 6.6 (or 6.35 6 20.0 

Washing Dishes-Sink 

Range Number Percentage 
in Inches of Cases of Cases 

26 1 3.3 
27 2 6.6 
28 7 23.4 
29 10 33.3 
30 7 23.3 
31 2 6.6 
32 1 3.3 

Washing Dishes-Pan 

Eating at Table 

Range Number Percentage 
in Inches of Cases of Cases 

23 8 26.6 
24 7 23.4 
25 12 40.0 
26 3 10.0 

Rolling 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

26 1 3.3 
29 1 3.3 
30 1 3.3 
31 7 23.3 
32 11 26.6 
33 6 20.0 
34 3 10.0 

30 2 6.6 
31 1 3.3 
32 5 16.6 
33 7 23.3 
34 8 26.6 
35 3 10.0 
36 3 10.0 
37 1 3.3 

*Raw data will be found in the office of Home Economics 
Education, Ho'ne Economics Building, Oregon State College. 



Table XIII. Frequency Distributions of Preferred 
Heights for 30 Ninth Grade Girls* 
(continued) 

Frying 
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Stirring in double boiler 

Range I'umber Percentage Range Number Percentage 
in Inches of Oases of Cases in Inches of Cases of Cases 

30 1 3.3 28 1 3.3 
31 2 6.6 29 0 0.0 
32 6 20.0 30 7 23.3 
33 7 23.3 31 7 23.3 
34 8 26.6 32 6 20.0 
35 3 10.0 33 3 10.0 
36 3 10.0 34 5 16.6 

35 1 3.3 

*Raw data will be found in the office of Home Economics 
Education, Home Economics building, Oregon State College. 
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Table XIV Frequency Distributions of Preferred Heihts 
for 30 Twelfth Grade Girls * 

Beating Eggs Stirring in Bowl 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

28 5 16.6 29 1 3.3 
29 3 10.0 30 6 20.0 
30 9 30.0 31 6 20.0 
31 8 26.6 32 11 36.6 
32 2 6.6 33 5 16.6 
33 2 6.6 34 0 0.0 
34 1 3.3 35 1 3.3 

Washing Dishes-Sink Eating at Table 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

26 3 10.0 23 2 6.6 
27 4 13.3 24 9 30.0 
28 15 50.0 25 11 36.6 
29 2 6.6 26 7 23.3 
30 5 16.6 27 1 3.3 
31 1 3.3 

Washing Dishes-Pan Rolling 

Range Number Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Cases of Cases 

29 1 3.3 30 1 3.3 
30 7 23.3 31 4 13.3 
31 9 30.0 32 11 36.6 
32 9 30.0 33 8 26.6 
33 3 10.0 34 3 10.0 
34 0 0.0 35 3 10.0 
35 1 3.3 

*Raw data will be found in the office of Home Economics 
Education, lioie Economics Building, Oregon State Co1lee. 
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Table XIV. Frequency Distributions of Preferred Heights 
for 30 Twelfth Grade Girls * (continued) 

Frying Stirring in a Double Boiler 

Range Nwuiber Percentage Range Number Percentage 
in Inches of Cases of Cases in Inches of Oases of Cases 

29 1 3.3 29 1 3.3 
30 2 6.6 30 2 6.6 
31 5 16.6 31 14 46.6 
32 14 46.6 32 10 33.3 
33 3 10.0 33 2 6.6 
34 3 10.0 34 0 0.0 
35 2 6.6 35 1 3.3 

*Raw data will be found in the office of 1-lome Economics 
Education, Home Economics Building, Oregon State College. 



Table XV. Cooperators Classed with Respect to Residence 
and Height 

Height Fresbmen Seniors All 
in Inches Rural Urban Rural Urban Rural Urban 

NUMBER OF CASES 

58 1 1 

59 1 1 

60 3 1 2 1 5 

61 3 5 2 1 5 6 

62 2 4 2 11 4 15 

63 4 15 3 11 7 26 

64 3 4 4 10 7 14 

65 5 8 4 7 9 15 

66 2 8 5 11 7 19 

67 6 4 6 12 12 16 

68 2 5 1 2 3 7 

69 2 1 2 1 4 2 

70 
71 
72 1 1 

30 57 31 69 61 126 
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Fiqire L /le/q/?/5 Preferted b' 60 6ir/s for Beoirnq 
W///? Upper ov?d Lower L /i//3 of 7 le r o'n ce. 
Ca'Jd' Wr,.si' 

Number eih/ 26' 26' 30 32 34 

52 30 __ __ __ __ __ __ I 

5/I JO __ ___ __ - I 

E/O 1i ___ ___ ___ ___ I - 
ìc/2 _TI _____ _____ _____ _____ I - 
E/i u/ ____ ____ ____ ____ ____ ____ ____ t - 
A_14 Î/ __ __ __ __ __ I- 
IL_17 3/ ___ ___ ___ ___ ___ I - 
sia, ji ___ ___ - I 

,'2I 31 ____ ____ ____ ____ t - 
'22 3' ___ ___ ___ I - 

.327 3/ ___ ___ - I ___ ___ __ 
1:-24 .1/ _____ _____ _____ I - 
/-30 .71 ____ ___ ___ ___ ___ ____ ___ I - 
IL-36 3/ ____ ___ ___ ___ ___ I - 
s_3'__5_ 3/ ____ ____ ____ - 
5319 3/ ___ ___ ___ - I ___ ___ 
56 32 __ __ __ __ __ I __ __ 
S1'4 32 ___ ___ ___ I ___ ___ 
f_18 32 ___ ___ ___ ___ ___ I - 
'26 32 ____ ___ ____ ___ ___ ___ 
S29 32 ___ ___ ___ ___ ___ I 

/L__1,, 32 ____ ____ ____ ____ ____ -- t - 
52.9 39 ___ ___ ___ ___ - I ___ ___ ___ ___ 
ç3I 32 ____ ____ ____ - I 

532 32' ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 
533 52 ___ ___ ___ ___ - I ___ ___ ___ 
/c-33 32 ___ ___ ___ ___ I - 
541 52 - I 

54.9 32 ___ ___ ___ - I ___ ___ 
554 ie ___ ___ - I 
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F/9ire I CoÌ2t/nied //ei½/i Preferred , 60 6,r/s for 
8ec//t?9 M'2//7 ¿/,o,oer cnd Lower ¿ ,mi/j of To/e rC,? ce. 

r:;.çe' Wrist 
Yt7nher '/eiqh/ 26 28 30 J2 34 

556 32 __ __ - I 

52 32 __ I - 
E51 32 __ __ I 

E5ó î2 ___ I 

5d'7 32 ___ ___ I 

S37JT ____ ___ 
54g j7 - I 

5.5/ Ji ___ - 
E5û 3î ___ ___ ___ I 

558 73 - I 

/__íç _13 ____ I - 
56-? 33 ___ - t 

/6/ 33 ___ I - 
E6'3 33 ____ I - 
/64 33 I - 
/68 33 ____ ___ I - 
E;,') 13 ___ I - 
5c 33 ___ ___ - I 

r74 3f ___ ___ ___ I - 
rJ'2 J4 ____ ___ i - 
.565 34f - I 

568 34 ___ ___ - I 

E62 34 ____ ___ ____ I - 
$7O 34 ___ - I 

572 34 ___ ___ ___ ___ ___ - I 

P67 34 ___ I - 
$á',9 34 ___ - 
E79 34 ___ I - 
575 35 ___ - I 

/-7q J5 ___ ___ ___ ___ ___ t - 

¿0W 555012362,9/8/3842/ 
Hiqh 2 4 8 /2/726324/175/555758 

Choices 2 6 5 6 J /3 4 /0 3 3 2 2 0 1 
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Fiqure 17 Heig/ils Pre ferreo" y 60 6/r/5 for 14'o'5½1nq 
¿7/5hes ¡n i 5,,k Wi/h Upper û'/70" L ú'er L fm//f of 
To/ero'nce. 

Ca-fe ¡4'p,51 

Nt'mbe, /le,9h/ 26' 28 30 32 

52 30 - I 

57/ _fp __ - I 

/__/û 3/ 1 - 
A/Z 3/ I - 
A__ii, 31 I - 
C/4 3/ ___ I - 
i__17 3/ 1 - 
5M' 3/ - I 

A2/ f/ ___ I - 
,'22 3/ t - 
52? 3/ - I 

J24 3/ - I - 
/-J2 ji I - 
1:-56 3/ ___ I - 
535 3/ - f 

53g 3/ ___ - I 

56 32 I 

5/4 32 - t 

f/a' 32 I - 
E26 J? ___ I - 
52ñ 32 - I 

J'_3/ 32 ____ I - 
529 32 I 

53/ 12 - I 

512 32 ___ ___ I 

533 32 - I 

1_33 J'2 __ . 
I - 

.54/ 32 ___ - I 

54.9 32 ___ - I 

L54 32 __ 
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LT Côn/,nued. '/eiq½/i Preferred hj 60 6ir/ for 
W75/2 //79 9/i)? e s it, J>t,4 Wi//i ¿/p,i er e,'? o' ¿ o wer 
Limits of To/ercnce. 

cy59 
Vom.óep /,fe, ___ 26 ¿8 30 32' 

5.56 .32 - I 

E52 32 ___ ___ ___ ___ ___ I 

r54 3? ___ ___ I - 
,L-5,; 32' ___ ___ ___ ___ ___ I - 
_567 i'2 - ___ ___ 
537 Í? - I ___ ___ ___ ___ 
54q 33 - t 

5_5/ 33 - e 

I__5g fl' ___ ____ ___ ____ ____ 
, - 

5_cn 3? - I 

f_55 53 ___ ___ ___ ___ I - 
s7 53 - I 

E6/ 33 ___ ____ ____ ____ I - 
Eg3 33 ___ ____ ____ ____ ____ ____ ____ ___ I - 
/6'4 33 ___ ___ ___ ___ ___ ___ ___ I - 
I_6, 33 ___ ____ ____ ____ ____ ____ I - 
f_70 Ji ___ ___ ___ ___ I - 

__r3 - I 

F74 JI ___ ___ -___ ___ ___ I - 
/f2 .14 ____ ____ ____ ____ I ____ - 
S65 54 - I 

i_t.çq 31 ___ ___ ___ I 

E62 34 ____ ____ ____ ____ ____ ___ I - 
S?O 34 - I 

j_7 34 ___ ___ ___ ___ ___ - I 

A67 Y4 - 
5g2 54 ___ ___ ___ ___ ___ ___ - 
f_72 34 - 
57f J ___ ___ ___ - I 

f7ó' 35 ___ ___ ___ ___ ___ ___ I - 

Low 5652184726/7/5 7 2' 1 0 
/7'/9/7 2 .q 7 /0 ¿q 34' 37 47 52' 5758 

Choice 4Z45/77i57Z// 
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/7qure JL7 //eì/i Preferr'd b' 60 /i for ¿7,j½ej 
In o Pc7/? Wi/A' &,oper a,7d ¿ owe'r / ,m,/c of Th/ero'nce. 

Co.çe fl/p,y/ 
Vombr //si9h/ ____ 2/ 30 32 51 36 
.52 30 __ __ __ __ __ TT __ __ 
i_/I JO __ __ __ __ ------ ___ 
A io 3,' ___ ___ ±- - 

31 ___ ___ ___ ___ -+----- 
A_ _ 13 3/ ___ ___ ___ ElE TE: E ___ ___ 

/4 3/ ___ ___ __ ___ ___ j ___ ::___ __ ___ ___ 
A_ _ 17 JI ____ ____ ____ ____ TE!: ____ TETE TEE ____ ____ jg JI __ __ -Ti: __ __ __ 
Ic_ 2/ 31 ____ ____ ____ ____ - ____ TEE ____ ____ 
f2z 3/ __ __ I-- __ 
527 3/ - t- __ __ __ 
p 74 3/ ___ TEE T ___ ___ ___ ___ ___ ___ 
IC- 30 31 ____ ___ E:: TEE ___ T ___ ___ ___ ___ ___ 
Ef 3/ __ __ TEE __ __ __ __ 
J_15 3/ __ __ __ __ __T: __ I :::T__ __ 
.73! Ji' ___ ___ ___ _TT ___ ___ ___ 
se 32 __ __ __ __ __ _ I __ 
_5_/4 32 __ __ __ ___:: ' 

118 32 __ __ __ __ __ -t 
E 12 ___ ___ __ ___ ___ ___ I TEE E.. ___ 
S219 Y2 __ __ __ __ t __ __ __ 

JI fZ ___ ___ TEE ___ ___ ___ ___ 
52.9 32 ___ ___ ___ ___ ___ ___ I 

_5_J1 32 ___ - I ___ ___ ___ ___ ___ 
JL? ï2 ___ ___ ___ ___ ___ t 

533 32 __ __ - t___ __ __ __ 
1'-jr 32 ___ ___ ___ ___ TEE ___ ___ 
_54'I J? ___ ___ ___ ___ -E:t ___ ___ ___ ___ 
J4.9 J2 ___ ___ ___ ___ ___ TT ___ ___ ___ ___ 
S54 12 __ __ __ I- __ __ __ __ 
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Fiqre Con/,ied //eiq/v's Preferred ' 672 6,2/5 fo 

Wciihinq Dithes in o' Po'n 14'2th cf/pp er ¿ oiver ¿ ,mi/ 

of ro/eroce 

, z, -F 

- 
== = 

R _ -- - 
- == - - ____ - = - - =: = 
- =::= ________ - == - - = - - - = 

- = - = 
- 

== - == 
== 

- = 
____ 

L Obv 5P 595655463525/5/3 8 Z 

b'fçh / ñ /0 /92637 154á' 55555158 

Choice /002/76/0711542/O/ 
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F2qiire iV Nei/ì/ Preferred , 60 6,r/s for 5/ìt-tg o' 

8ow/ /4'2i/' Upper cw7o' L ower ¿ ,m,/í of To/errnce. 

Cøçe Wr,s/ 
Nu,?the P %vqh .' 28 50 32 f4' f6 

5? 7o __ __ __::TT: I __ 
SII TO ---+- 
/IO 3/ __ -+--- 
E /2 3/ _____ _____ - 

t - 
/- I7 .?i ____ ____ TEE :ET TE ____ ____ ____ 
F14 3/ -----4----- 
/c_ I 7 3/ ___ ___ ___ ___ :::: ___ T:_ ___ - ___ 
s/n îi -TE:T:T __ __ __ 
A_ 2/ 3/ ____ ____ ____ ____ TEE 
E22 3/ __ __ __ __ __ T:T' L __ 
577 y/ - -4- 
E24 J'l ___ TEE 
Pfd 3/ ___ ___ ___ ___ ___ - 
1- f6 fi ____ ____ TEE 
5 3- 3/ ___ ___ ___ ___ ___ ::: t: ___ ___ ___ 
s M .7/ ____ ___ - I 

r:::: ___ ___ ____ ___ 
56 32 __ __ __ __ Et __ __ __ 
5 N 32 ___ ___ - : TE ___ ___ ___ - 
Ic-/B f2 __ __ __ ±T:E__ __ __ __ __ 
/26 32 ____ ____ E TE ____ ____ ___ 
.1 f8 J2 ___ ____ __ ____ ____ ____ 
, 3/ 32 ____ ____ ____ ____ ____ ____ ____ TEt: :: 
5 29 32 ___ ____ ___ - ____ 
_5_3/ f2 ___ __:: 
532 f? __ ±E __ 
5 33 12 - ::: r:::: ___ ___ ___ 
ç33 32 ___ ___ ___ ___ ___ 
s4/ 32 ___ ___ ___ ___ __:: : ___ ___ ___ ___ ___ 
5 4'9 32 ___ ___ ___ _:: ET ___ ___ ___ ___ 
s 5 32 ___ ___ _TT T± TT ___ ___ ___ ___ ___ 
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Aiqure LY Contimied. He/g'/7/5 Preferred ¿y 60 6ir/ for 5/irri»ç 
in o' ßow/ W/t/7 Upper ünd Lower L im/ti of To/ercr,'7ce. 

Ca'ss 
Ntmber Heiqì4/ ¿8 30 52 J4 36 

556 7z 
I _:: __ 'TEE __ __ __ /5Z 12 ___ ___ ___ ___ ±TE ___ ___ ___ 

F 54 32 ____ ____ ___ ____ ____ ____ 
E56 Y2 __ __ __ I-- 
Sa'? 32 __ __ __ __ ET __ __ __ 
537 13 ___ ___ - -s- ___ ___ ___ ___ 
s4q 3? __ __ ----- __ 
55/ 31 ___ ___ ----- 
J'_50 ?Y ____ ___ ___ ___ TEE TT ____ ___ 
55g 37 __ ---+-- 
/-5 3_j, ___ ___ ___ :::: T:T: ::: E__ ___ ___ ___ 
5 67 33 ___ ____ ___ _:: TE:': ET ___ ___ ___ ____ ___ 
P6/ 53 ___ ____ ___ ___ - ___ TE:: tEE T ____ ___ 
1 63 Ji' ___ ___ ___ - TEE ::: :::_ ___ ___ ____ ___ 
/#c4 53 TE: TT tE: ___ ___ 
E6 Ji ___ ___ ___ - TE: r::: ___ 
/-70 33 ___ ___ ___ :::: :::: T__ ___ ___ - 
5 ei, 33 ___ ___ ___ ___ - Ti: TEE ___ ___ ___ ___ 
f- 74 3_y ____ ____ - ____ ____ - TEE T E__ ____ ____ 
F32 ?4 ____ ___ ::: ::: :::: 
.5 65 31 ___ ___ ___ ___ - 
s 68 34 ___ ____ ___ _::: TEE 

62 J ___ ___ ___ ___ ___ TEE TEE TE 
S7û u4 ___ ___ ___ ___ - 
s 72 34 ___________ Ei: TEE ___ ___ 
P67 34 ___ ___ ___ ___ :::: T T::T E_ ___ ___ jqg 34 _ ___ - ___ - TEE TTT EE ___ r 7.9 34 __ ___ ___ ___ ___ ___ ___ :::::: E__ ___ 

_5 75 .75 ___ ___ ___ _:: ___ TE± TEE ___ ___ ___ ___ 
F M 35 ___ ___ ___ - ___ ___ ___ : T_ ___ 

L o iv 52 59 J-J 1712 32 26 /6 /1 7 J 3 
H/qh 5 7 1/ 20 12 5941 52525657 

Cho/ce5 / I 7 4 ô' 5 /3 6 5 2 1 4 J 
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Eiqire I /Ieiq½/i Prefet-ted ' 60 6/r/5 fo, Ro//mg 
W/t/? ¿1per o'7d L ower / imiti of To/ero't?ce. 

ìV'=e,- ;;;c 30 34 36 

52 30 __ __ __ t 

51/ 317 ___ - I 

rió 3/ ___ __ __ __ __ 
E/2 3/ ___ __ __ __ ::::: __ - 
I_Ii, f/ ___- ___ ___ ___ ___ 
I_14 3/ __ __ t 

I- 17 3/ ___ ___ t TEE ::: ::_ ___ ___ - 
518 3/ __ ----- 
,'2/ 3/ ___ ___ ___ ___ ___ ___ I 

/_ 22 3/ ___ ___ ___ ___ ___ TEE TEE ___ ___ 
527 3/ - I-- 
J- 24 31 TEE ____ ____ TT T ___ ___ 
/fO 1/ __ __ __ __ tEE 

- /- J 3/ T::: tE: ___ ___ ___ T ___ ___ ___ 
5 _75 3/ ___ ___ - ____ ___ - :T:± TEE ___ ___ 
j M 3/ -- - I TEE _ _-_ ____ 

56 32' __ __ 
5/4 32 - I- 
f- 11 5'Z ___ ___ ____ ___ - TEE tE 
T2' 12 ____ ___ . 

J-zq 32 __ ' 

z_fi 32 ___ ___ ------- ___ ___ I 

J ¿9 32 ___ ___ - I TEE E ___ ___ ___ 
_5_3/ 32 I 

5 32 J2 ___ ___ ___ 
5 33 32 - - TEE :Et EE ___ ___ ___ 
A- 3f 12 ___ ___ ___ ___ :T± ETE TE ET ___ ___ 
5 47/ .72 ___ ___ _E TE:: ___ ___ ___ 
549 32 __ __ __ __ -TTÌT:E___ __ __ __ 
5_54 32' __ - 'TEE __ __ __ __ 
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i9/Pe Y. Co,"/Ñued //e/qh/J Pe7e,ed h, 60 6/P/f fo,- 

Ro//»q Wi/h ¿/ppe'- d L o.i'ec Lirni/.c of To/ernce. 

Cô'je Wris/ 
Vurithei ,%iqh 2ö Jo 32 34 y- 

J36 J'2' __ __ - __ TEE: __ __ __ __ __ 
E52 32 __ __ __ TE 
f_54 32 __ tE- __ __ 

32 ____ :: ____ ____ t ET ___ - ____ ___ 
J 87 32' ___ ___ 
s_12, J:í' - I- 
s4f 3? - I 

s__5_I 33 __ -- I- 
'L-5g 33 ___ ___ TEE TEE ___ E ___ ___ 
sJq _33 __ __ ---+ 
,cçg 33' ____ ____ : ::__ ____ ___ ___ 
i67 f3 ___ - TEE ___ ___ ___ ___ 
/__6/ 3f ___ ___ -4----- 

/? 33 ___ ___ +- - 
J'__64 J? __ 
f'_6(q J._r ___ ETE TT ___ ___ 
FA2 ?3 __ __ --I -- 
5f93 33 ___ - I 

f_74 33 ___ ___ 
r_12 r4 __ -I -+ - 
56- 34 ____ - I 

i'68 34 - f- 
/ó2 J'4 ___ ___ TE ::: :::_ 
S70 J4' __ - I- 
S)'2 34 -TE!: __ 
A67 34' ____ ____ :tE: ::__ ____ ____ ____ 
s 89 ___ -+ - 
I'- 7.9 34 ___ ___ TEE E__ ___ ___ 
' 5' z_q Y5 ____ ____ _:::- ____ : __ ____ ____ 
/I229 35 

Low 58585?5519451O27/9/O 7 6 1 3 
/7'/9ì I / I 5 Ii' 2135 J '6 52555.959 

Cho,ce., /2û53/35/O77243O/ 
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,C797we W He/9h /i P,-e fe,-,-e d h,i 60 for E«i»q 
O?? d 5//tr/nq L'? ¿7 ¿2octh/e Boiler fl/i/h ¿/p,o ei'- rnc/ 
/ owe,- ¿ìm,/ of To/ec'c1,'7ce fo,- f/ave //e,9'½/ 

Cc75 ' 14/rut 
A/imbe,- Ne,gh/ 2 YO 32 31 36 -_ 
s ¿ ___ ___ ___ - - 

_$ /1 JQ_ 
- 

E/O JJ ___ ___ ___ F- -- 

L //2 J'! ____ ____ ____ ____ ____ ____ - 
-f ____ /:-/3 fJ ___ ___ ___ ___ I--- 
:----- 2TL4 7Ç 

f_ /4 JI ___ ___ ___ I- - - - -- t/,-_f '/79 
/_77 JI ___ ___ ___ ___ ..:____ »7 7oy1/e 
518 31 __ __ __ __ ___ __ __ __ ___ __ 
2/ 3/ ___ ___ ___ ___ F----- ___ -f 
22 Ji ____ ____ ____ -- --- 

J27 JI - ___ 
JI___ ___ ___ F3-- -- ___ ___ ___ 

A-Jo 3/ ___ ___ ___ ___ ___ __ ___ ___ ___ ___ 
J6 3/ ___ ___ ___ -- -- 

----f $J5 3/ ___ ___ ___ ___ I- - - 

sJ83/ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 
6 32 __ __ __ __ __ __ __ __ __ 

j /4 32 ____ ____ ____ ____ - :=t 
/_Ia' ___ ___ ___ ___ t--- ---- 

32 ___ -- - 

5 Iz - I 

i ___ ___ ___ ___ ___ 
3/ 32 ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ jg 32 - 

53/ 32 ___ ___ ___ ____ I----- ____ ___ ____ ___ - -4 5.12 32 ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 
JJ J __ __ __ ___ - 
J3 32 ___ ___ ___ F--- '- I 

- --f J'41' 32 ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 
j_1g J2 ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 
55-4 32 ____ ____ ---= 

-1 
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Aq're W Co/7//rì/ec'i t/eiq½/s Prefer,'eo' 4v 60 0,r/í for 
Fr,/'7q or.c' 5//rr/n9 iì c ûoiI/e ßoi/er Wi/h ¿J,cper crnd 
Lower L/mit5 ot /ô/ercnce ter .2'tove h'e/cflt. 
Cyse M7r/5/ 

Nvm6eì i/eigh/ 28 50 52 34 36 

55e5 J'Z __ __ __ __ __ __ ___ 
52 f2 ___ ___ ___ ___ ___ ___ 

-I 

Ai4 32 ___ ___ - -- -- 
f6 52 ___ ___ ___ --- -- 

- --. , I_ -__ -1 

,.-- -H - - f-'- 

- - 

u 

- -- 

- 

u. 
Jo 34? 34 36 

Low 595ñ5552413329/7// 6 3 2 
HI/? I Z 6 /9Z43412çf7525459 

Ciwices I O O 2 6 6 6 22 6 fO 5 /2 1/ 5 3 4 3 0 
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Eiqure . /le/9/?/5 Preferec/ &y 60 6/5 for £7//t79 7/ 
Tüble With Upper d ¿ on'er ¿ ,m,/ of To/ercrnce. 

Ccse IVr,st 
V'm6er ìqe,9i5 7' 22 ¿4 26 

57 3g __ __ I- __ __ __ 
5/i W __ __ __ __ - __ 
/-_/o .1/ __ __ __ __ - 
F12 J'! ___ ___ ___ ___ I ___ 
/_/J, 3/ __ __ __ - 
E/e/ 1/ ___ ___ I - 
EI? 3/ ___ ___ - I 

5M' 3' __ __ __ __ I 

A2/ 3/ __ __ - I- 
E22 .3/ ___ ___ , - 
î27 1/ __ __ I- 
,'24' 3/ __ ___ I - 
Efe' 3/ __ __ -I 

3/ __ __ I- 
.5f5 _r/ __ __ - I- 
5ra' .1/ ___ ___ ___ ___ ___ I ___ 
56 52 __ __ __ __ __ __ __ 
J/4 .92 __ __ __ __ f- __ 
A-1g f2 ____ ____ ____ ____ ____ ____ 
E26 32 ___ ___ I 

528 Y2 ___ ___ ___ I 

p3/ 52 ____ ____ ____ ____ f - 
522 .92 __ __ __ __ __ __ __ 
5?I _ 32 ___ ___ _::: I ___ ___ ___ 
S72' IZ ___ ___ ___ I 

sf3 32 __ __ __ - I- 
,'_3_î 12 ___ ___ ___ ___ I - 
5.Ç/ 32 ___ ___ ___ I ___ ___ ___ 
54'g f2 ___ ___ ___ ___ I 

5i f2 __ __ -f __ __ __ 



i 3 2 

Fìqc're Contitnied //e,q/i/5 Preferrcd hi 60 6/f-/f for Eo/i-ìq 
c Th'b/e M<'/A' Upper crnd L ower L /m//f of To/errnce. 

5858503924/84 / / 

Hiqh 8 /7253047525959 

Choices 2 8 7 9 7 /6 6 4 0 / 
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APPEN DIX PART I 

1E1'liODS FOR TAKING BODY MEASJR'1ENT3 

AND Q,UIPMENT USED 

The rnetbod8 used in taking body measurements for 

this study were based on those set up for the Oregon- 

Washington Purnell study and were modified for this study 

upon the advice of Miss Laura lcAllester. The same equip- 

ment was used tbroughout the entire study. All measure- 

ments were taken and repeated immediately following the 

completion of the entire list (See Data Sheet I). Measure- 

ments were recorded as the nearest tenth of an inch. The 

investigator was checked by her assistant as to accuracy 

of taking measurements for the first twenty cases. Fol- 

lowing these, the investigator took all the measurements 

while the recorder checked to see that each was within 

one-half inch of the first. The average of the two was 

used in computation. If the second measurement was not 

within one-half inch of the first, the operator continued 

measuring until two measurements within one-balI inch 

were secured. 

The apparatus used for the measurements are listed 

as follows: 

Stadiometer. This piece of equipment was made by the 
Narragansett 11achine Company, Providence, Rhode Island. 
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The base is 18 inches square and 15 inches high. 
The maple rod is graduated to inches and tenths 
and reads up to 78 inches above the box. 

Shoulder Calipers. This was made by the Narragansett 
Machine Company. It is of maple and is graduated to 
inches and tenths. Measurements are taken by means 
of a sliding arm on the Instrument. 

Yardstick. This was checked for accuracy with the 
above stadiometer. It was mounted on the wall 60 
inches from the floor and was used in determining the 
height of reach. 

Yardstick. The yardstick was used by the subject for 
the under knee measurement. The subject was directed 
to hold it under her knees while the investigator 
measured from the top to the floor. 

Chair. This piece of equipment was used in all 
measurements in the sitting position except sitting 
height. The seat is 16 by 18 inches, is 18 inches 
from the floor and is flat. The chair has a re- 
movable back. Inch boards were placed under the feet 
of the subjects to adjust chair height. 

Record Sheet. This sheet was used in recording and 
computing physical measurements for each girl. See 
Data Sheet I. 

Before listing the methods for taking each measurement, 

it is necessary to explain the reason for repeating the 

measurement of standing height, a measurement which is 

easily secured for girls of all ages. While fiures for 

the stature of ninth grade girls were obtained as a 

part of the preliminary study and it was possible to ob- 

tain the same measurements of twelfth grade girls taken 

when they were juniors in high school, the measurement of 

stature was repeated In all cases due to the difference in 
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methods u3ed. All measurements in the present study 

were taken with the subject staiidlng against the rod of 

the stadlometer while measurements obtained from the 

physical education departments of the Corvallis junior 

and senior high schools were taken with the subject 

standing unsupported on a scales with the mea3u.ring 

bar brought down over the head. Further, measurements 

obtained in this study were taken with the girls wear- 

ing clothing and shoes with heels from one-half to one 

and one-b1f inches high while those obtained from the 

physical education departments were taken without cloth- 

Ing. Thus, lt was important to retake the standing 

height for each girl from the standpoint of gaining 

a correct relationship between this and other measurements 

and also because calculations were to be made from the 

measurement of standing height and other measurements 

obtained in this study. 

- The method of taking each measurement is described 

as follows: 

Standing height, or stature. The subject was 
directed to stand on the box of the stadiometer with 
heels, bips, and back of head against the bar and 
top of head level. The operator pressed down the 
crossbar and read the measurement to the recorder 
who entered it on the data sheet. 

level. The subject was directed to stand on the 
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box of the stadiometer facing the operator and to 
look straight ahead while the operator brought the 
crossbar down to the level of the lower eyelid. 
The measurement was read and recorded. 

Shoulder height. The subject was asked to stand 
to one side of and facing the vertical bar of the 
stadiometer while the operator brought the cross- 
bar down, measuring the height of the tip of the 
acromion on the left shoulder. 

Forearm height. The subject was directed to stand 
as in the measurement for shoulder height. The 
operator grasped the subject's arm and bent it to 
a right angle at the elbow; holding the arm in 
position, the operator brought the crossbar of' the 
stadiometer up under the forearm so that it rested 
along the top of the bar. This measurement was 
read at the top of the crossbsr. 

Wrist height. The subject remained standing as 
she had in the previous measurement. The operator 
grasped the subject's left wrist lightly to locate 
the distal end of the radius and brought the cross- 
bar down to that point. 

Sitting height. This measurement was taken with 
the subject sitting ori the base of tha stadiometer 
against the vertical bar. The subject was directed 
to place her back and head, top of head level, against 
the bar while the operator brought the crossbar 
down and read the measurement to the recorder. 

Breadth of shoulders. The subject was directed to 
stand with her back to the operator. Grasping one 
crossbar of the calipers in each band, the operator 
located the tips of the acromion with the forefingers 
and then placed the crossbars in contact with them. 

Breadth at elbows, arms akimbo. Standing with her 
back to the operator, the subject was directed to 
place her bands on her hips with her elbows as far 
as Possible from her body. The operator grasped 
the crossbars of the calipers as for breadth of 
shoulders, located the tips of the elbows, and 
placed the crossbars in contact with them. 
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At this point, the subject was directed to sit 

erect on the chair as far back on the seat as the op- 

erator indicated. The operator adjusted the chair height 

by placing as many one-inch boards as were necessary 

under the feet of the subject until the operator could 

feel no pressure between the subject's thigh and the seat. 

In the case of the tallest girls, no adjustment was neces- 

sary; in one case, a one-inch board was placed on the seat 

to raise the chair height. The chair height was recorded. 

Ereadth of thigh. The subject was seated in the 
adjusted chair. The operator measured with the 
calipers over the greatest breadth of thighs. 

Length of thigh. The end of the calipers was 
placed at the back of the thigh and the other 
end adjusted to the front of the patella. 

Under knee height. The subject was directed to 
grasp a yardstick and hold lt firmly under her 
knees with both hands, one on each side of her 
knees. The operator measured with calipers the 
distance from the top of the yardstick to the 
floor. Whenever the calipers were used with one 
crossarm on the floor, a correction of .6 inch 
was made for the width of the crossarm. 

Height of thih. The operator placed one cross- 
bar of the calipers on the floor and adjusted 
the other to the highest part of the thigh, 
bringing it down gently to get the maximum 
height of thigh for each subject. In cal- 
culating the height of the thigh over the chair 
seat, the difference between the height of 
thigh from the floor and the chair height were 
used. 

Height of fl. Using the same procedure as 
that for finding the height of thigh, the 
operator found the top of the hip bone and 
placed the crossbar of the calipers firmly on 
that point. From this measurement, the 
height of hip over the chair seat was cal- 

culated by subtracting the height of the 
chair seat from the height of hip. 



Length from back of fl to extended foot. The 
sibject was directed to extend her feet and let 
the drop back on the floor. The measurement 
from the fro:t of the chair to the extended feet 
was recorded; in computation, the length of the 
chair was added for each case. 

Reaching height. The subject was directed to stand 
with her toes against the wall and reach up with 
both hands as far as possible without stretching. 
The measurement was recorded for the height of 

the thumb tip of the lower hand to the nearest 
half inch. 

Calculations were made from several measurements. 

Among these were the following: 

level at sitting height. The difference be- 
tween the eye level taken In the standing position 
and standing height was subtracted from sitting 
height to obtain the eye level for the sitting 
position. 

Shoulder and forearm heights for the sitting 
position. These measurements were obtaIne by 
subtracting the differences between each and 
standing height from the sitting height to 
obtain the shoulder and forearm heights for 
the sitting position, respectively. 

Arm length. This measurement was obtained from 
T Ifference between shoulder and wrist heights 
for each case. 

Age was recorded to the nearest birthdate. If the 

subject wore glasses, this was recorded because it might 

influence the judnents or the requirements of the girls 

as to dimensions. Weight and residence were also recorded. 

fteference has been made to the crouching position. 

It may be said that this refers to a stooped position in 

which the limbs are close to the body. From observations 

the investigator found that the maximum front to back 

measurement in this position was the same as the length 



of thigh in the sitting position. The maximum side to 

side measurement included an area determined by the 

length of arm in an efficient working position; for the 

purposes of this study, the breadth at elbows, arms 

akimbo, satisfied the maximum side to side requirement 

for floor area. 
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APPENDIX PART II 

ETH0DS FOR OBTAINING JIJDGMLNTS 

AND EQ,UIP?TNT USED 

Because measurements alone did not provide sufficient 

evidence for the planning of dimension standards, judg- 

ments as to preferred heights for various activities were 

obtained from 60 girls most typical of the entire group 

on the basis of wrist height, breadth of thighs and age. 

Activities for which judients were given were chosen 

on the basis of relative body postures required. The ac- 

tivities which satisfied the various postures were beating 

eggs, washing dishes in a sink, washing dishes in a pan, 

stirring in a bowl, rolling with a rolling pin, frying in 

a pan on the back of the stove, stirring in a double boil- 

er on the front burner of the stove, and eating at a table. 

In addition to obtaining these preferred heights, the in- 

vestigator observed the amount of floor space used by the 

girl$ in opening the oven door. 

Before any judgments were secured, the purpose and 

methods were explained to all the girls by means of a 

demonstration. This took the form of an assembly for 

the ninth grade girls selected to give judgments and an 

explanation before each group of' twelfth grade girls. 
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At the time of the demonstration, posture standards were 

set up to aid in evaluating girls t positions as they chose 

heights for working surfaces. 

For each of the activities for which choices were made, 

the girl was given the equipment necessary for performing 

the activity and told to select the best height and one that 

seemed too high and another that seemed too low. Each girl 

was given as much time as she needed for performing all the 

activities and making selections. The observer made no sug- 

gestions as to choices; however, she did ask the girl to im- 

prove her posture when necessary. Insofar as it was possible, 

the testing room was free from distractions so the girl could 

give all her attention to the activity at hand. Each girl 

selected the heights she thought best for her; although no 

further comment on the assembly presentation was made, the 

investigator noted a definite carry-over value. 

The study of judgments was made in the foods and cloth- 

Ing laboratories in the junior high school and in the small 

room near the library in the senior high school. For the 

first 20 freshmen gr1s, judgments were obtained; after a 

period of two days, the same girls were asked to give their 

judgments again. The differences in the two sets of choices 

for each girl were so slight that it was not necessary to 

continue obtaining two sets of judgments from eacn girl. 
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For the fir3t 20 cases, the fact that there was a space 

of two days between the first selection of preferred heights 

and the second and that the activity conter was moved to a 

different part of the room helped assure the inve3tigator 
that first judgments were not remembered. In extreme cases 

of similarity between the first and second choices, the 

subject was asked if she remembered what choice she had 

made trie first time. Each case consistently answered tiNott; 

that this was the correct answer was not known to the girl 
at the time. For the remaining forty cases, judgments were 

obtained only once from each girl. 
Judgments as to activities were made with the same equip- 

ment used for all cases. In the junior high school, the work 

surface in the foods laboratory was 32 inches high; that in 
the clothing laboratory was used for only six cases, all of 

which gave their second judgments in the foods laboratory. 
In the senior high school, the work surface was 29.5 inches 

high. Step tables consisting of boxes 18 inches square and 

ranging in height from one to five inches were used to vary 

the working surface height. Girls travelled from one step 

table to the next, selecting the optimum working height, 

and one whion was too high and another which was too low. 

The investigator recorded the selected height and the maximum 
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tolerance range (heights lower by one inch than that too 

high and higher by one inch than that selected as being too 

low). When it was necessary to adjust the step tables to 

suit the individual, one or more one-inch boards were placed 

under the feet of the shorter girls, and one or more boxes 

were placed on top of the five-inch box to raise the surface 

for taller girls. 

In choosing the height for the eating table, the girl 

sat on an adjusted cnair and pulled the table as close as 

she desired. A cover was set and a cake served to each 

girl; while the girl ate, the table height was raised by 

placing one-half Inch boards under the cover until the 

girl found one too low, too high and one of optimum height 

for her. In order to test the tolerance for the lowest 

table, it was necessary to place one-inch boards on the 

chair seats for two girls. In calculating the results of 

these choices it was necessary to subtract the correction 

for chair height from the table height chosen. 

Tools used for making the various tests for the judgment 

study were as follows: 

Beating. Bowl-71 inches in diameter at top, 3-3/4 
inches deep. Bottom of bowl inch thick. 
Ball-bearing dover beater 12 inches high. 

Washing dishes in a sink. Sink--13 inches wide, 18 

inches long, 8 inches deep. (Allowance 
for construction at the front of sink--2 
inches). 
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Dish Cloth. 
Cup (used for washing) 3' inches in diameter 
and 2 inches deep. 

Washing dishes In a pan. Pan--16 inches in dIaìiieter and 
4 inches deep. 
Same utensils as for washing dishes in a 
s ink. 

Rolling. Rolling pin--19 inches long. Two handles; 
distance from table to top of handle l inches. 
Pie crust 10 inches in diameter placed not 
less than 1- inches from front edge of work 
surface; made of cardboard. 

Stirring in a bowl. Bowl same as used for beating. 
Wooden spoon wltn bowl 4 inches ]ong and 
handle 10 inches long. 

Frying. Frying pan--8k inches in diameter, 2 inches 
deep; handle 8 inches long. 
Pancake 5 menes in diameter and made of 
blotting paper. 
Spatula with blade 6 inches long and 2 
Inches wide; handle 4 inches long. 

Stirring in a double boiler. Double boiler * inches 
high. Top of boiler 5* Inches deep. Handles 
5* inches long. 
Wooden spoon same as used for stirring In a 
bowl. 

Eating at a table. Card table 29 inches square and 26 
inches high. 
Chair same as used In measurements study with 
chair back in position. 
Plate 8* inches in diameter. 
Knife and fork. (Knife used for first 
choices given by first twenty cases; 
used to cut cake as the girl would have 
cut meat). 
Cakes--one for each girl giving judgments. 

In addition to te equipment just listed, a yard-stick 

was used for measuring table heights and for taking the ob- 

servation. A record sheet was also used for each subject in 

this study (See Exhibit II). 
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APPENDIX PAhT III 

THOD USED FOR DETERMII'ING WIDTHS BETWEEN 

UPPER AND LOWER CAB II'ETS 

In planning for the minimum distance between cabinets 

for the average cooperator In this study, the formula set 

up in the Oregon-Washington Purnell study (22, p. 54) was 

used as a basis for the determinations. This formula, 

X ab in which X: the mjnj.mu distance between the two 
C 

cabinets, a the eye level - one Inch (posture correction) 

- height of working surface, b= width of the upper cabinet, 

and c the width of the lower cabinet, may be used where- 

ever deviations from the average heights of girls for this 

study would necessarily influence the planning of a foods 

laboratory. Hence, it is included here to aid in the 

application of this study. 
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APPENDIX PART IV 

METHOD USED FOR DET.ERLIINING RELATIONSHIP BETWEEN 

TijIS STUDY AND OREGON-WASHING'TON PURNELL STUDY 

In interpreting the relationship of statures for 

this study and the Oregon-Washington Purnoll study, the 

x2 (Chi square) formula (13, pp. 108-9) was used to 

determine how well the observed frequency distribution 

fits a theoretical distribution. In this case, the 

Oregon-Washington Purnell Study does not represent a 

theory, but is an actual distribution. The formula, 

x2- .z (fp-f)2 is applied to the percentages shown in 
f 

Figure 1; the first step involved in solving this 

formula is to get the f013 and f's into similar terms-- 

in this case, in relation to the 187 girls involved in 

this study. The solution for the problem follows: 
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computation or x2 

Classes 
Heights Number 
in Inches of girls 

observed f theoretical fo-f (f0-)2 (f0...f)2 

frequency frequency f 

59 2 3 1 1 .33 
60 6 5 1 1 .25 

61 11 9 2 4 .44 

62 19 16 3 9 .56 
63 33 24 9 81 3.37 
64 21 30 -9 81 2.70 
65 24 30 -6 36 1.20 
66 26 30 -4 16 .53 
67 28 19 9 81 4.30 
68 10 10 0 0 0.00 
69 6 5 1 1 .20 

70 1 6 -5 25 4.16 
T7 18.04 

18.04 

Where f0 is the observed frequency distribution and 

represents this study and f Is the theoretical or expected 

frequency and represents the Oregon-Washington Purnell 

study, the forlula is solved by obtaining the difference 

between the two figures in each class of Figure 1, squar- 

Ing the difference, dividing the difference squared by 

f and oLtaining the sum of all results to obtain X2. The 

significance of X2 is determined from the use of a X2 table. 

In using the table, the number of degrees of freedom Is the 

number of classes less the number of constants in which the 

theoretical distribution has been forced to agree 'with the 

observed; In this case, it is one less than the number of 



classes which were used in computation (for this problem, 

the figure is li). If the figure obtained from the read- 

ing is greater than that obtained for X2 in this study, 

the fit of the two studies is not good. For this study, 

was 18.04 while the reading from the table was 19.675 

(13, p. 202). Thus, it may be seen that the differences 

between the statures for the two studies shows that there 

is goodness of fit between the two. Further, were as 

many cases used in this study as were used in the Oregon- 

Washington Furnell study, it may be assumed that a closer 

relationship between the results of the two studies would 

follow. 
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APPENDIX PART V 

STUDY OF PHIS ICAL ASURENTS USED 

Th CALCULATION AND COMPARISON 

This section deals with the results of physical 

measurements which were used in calculation of or corn- 

parison with certain other measurements related to this 

study. 

According to Table 7, the average standing height 

of girls in this study was 64.95 inches. FIgure 4 

shows that the rarge in heights for the 187 girls was 

from 58-72.9 inches; of the two groups, the seniors in- 

cluded both the shortest and tallest girls. 
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Further, lt may be seen from Figure 2 that 86 per cent of 

the senior group and 74.7 per cent of the freshmen are in- 

cltded in a range of heights from 62-67.9 inches. 0f the 

187 girls, 81.8 per cent are included in this range. Fig- 

ure 2 indicates that the freshman group has more girls 

shorter than 62 inches than has the senior group, but it 

also has a greater number of cases above 67.9 inches. 

This accounts for the fact that a smaller number of girls 

is to be found within the height range from 62-67.9 inches 

than is to be found among the seniors. The difference 

becomes less significant in determining standards since 

lt does not indicate a need for separate standards for 

the classes. 

The difference between standing height and the eye 

level was used in calculating the eye level in the sitting 

position. From Table 7 it will be seen that the average 

height of the eye level taken at the lower eyelid for the 

freshmen group was 60.03 and for the seniors, 60.50 inches. 

Figure 2 indicates that 76 per cent of the seniors have an 

eye level at standing height of from 58-62 Inches and that 

71.4 of the freshmen show the same range. The actual range 

for the two groups was 53-67 inches and the average was 

60.28 inches. 

The measurement of the shoulder height from the floor 
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was used in the calculation of the shoulder height In 

the sitting position. Table 7 Indicates that the aver- 

age shoulder height for the entire group was 53.99 inches. 

From Figure 2 it may be seen that 79.4 per cent of the 

freshmen and 87 per cent of the seniors had shoulder 

heights of 51-56.9 inches. The measurement for shoulder 

height was also used with wrist height in determining the 

arm length for all the girls. 

The height of the underforearm was used in determin- 

ing the underforearm height in the sitting position. 

Table 7 indicates that the average height of the under- 

forearm was 40.36 inches for the entire oup. Figure 2 

shows that the underforearin heights for 82.8 per cent of 

the freshmen and 89 per cent of the seniors were from 38- 

42.9 inches. 

The difference between wrist height and shoulder 

height determined the arm length for each girl. Table 7 

shows that the average wrist height for the 187 girls 

was 33.76 inches from the floor. From Figure 2 lt may 

be seen that the wrist heights for 85.1 per cent of the 

freshmen and 80 per cent of the seniors were from 31-34.9 

inches. 

The measurement for sitting height was not important 

in itself but was necessary for use in calculations. 
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Table 7 shows that the average sitting height for 

the 187 cases was 33.60 inches. Figure 3 indicates that 

76 per cent of the freshmen and 75 per cent of the seniors 

had sitting heights between 32-34.9 inches. 

Measurements which were calculated from sitting height 

were ee level, shoulder and underforearrn heights. The 

heights for eye level and shoulder were not used in the 

body of the thesis but were used in the comparison study 

In connection with opinions of girls as to table heights 

for eating purposes. 

Tables III and IX indicate that 80.4 per cent of the 

freshmen and 89 per cent of the seniors had eye levels 

27-29.9 inches at:ove the chair seat. Table 7 ir.dicates 

that the average eye level for the 187 girls was 28.91 

inches. 

From Table 7 it will be seen that the average shoulder 

height for the two groups was 22.64 inches. Tables III 

and IX show that 78.1 per cent of the freshmen and 80 

per cent of the seniors had shoulder heights from 21-23.9 

Inches. 

The forearm measurement was useful in determining 

the thickness of the tat'le top. Table 7 Indicates that 

the average height for the underforearm was 9.04 Inches. 

From Figure 3 It will be seen that 96.6 per cent of the 

freshmen and 96 per cent of the seniors had forearm 

heights 7-10.9 inches froni the chair seat. 
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The height of the thigh over the chair seat was 

used with the underforearm measurement to determine 

the thickness of the table top. From Table 7 it will 

be seen that the average height of thigh was 5.53 inches 

above the chair seat. Figure 3 indicates that 63.2 per 

cent of the freshmen and 60 per cent of the seniors had 

thigh heights 5-5.9 inches above the chair seat. 
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Weight was obtained for each girl in this study 

because it might furnish reasons for variations in 

certain physical measurements and might aid in determin- 

ing dimension standards where the size of the girl would 

necessarily influence what choice might be made as to 

dimensions for the entire group. From Table 7 it will 

be seen that weights of girls ranged from 70-230 pounds. 

Further, the average weight for the freshmen was 119.16 

pounds and for the seniors, was 126.40 pounds. For the 

total group, the average was 123.02 pounds. 

Physical measurements which were used in comparison 

or calculation and which were not treated in the body of 

the thesis are described in this section in order to show 

their relationship and importance to the entire study. 
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APPENDIX PART VI 

COMPARISOIÇ OF PREFER1ED HEIGHTS AND PHYSICAL 

Ì1EASURE MEN TS 

A comparison of preferred heights with certain 

physical measurements of girls is of interest to this 

study in determining whether any actual relationship 

exists between the two or whether the heights selected 

by girls in this study were dependent upon their likes 

and dislikes rather than on their related physical 

measurements. Since postures of the girls influence 

their choice, it is of irrportance to note that, while 

posture standards were set for the girls in introducing 

this study to them, the investigator did not refer to 

these standards again excepy in cases which were the 

result of careless posture habits. 

Table XVI was devised in order to show the relation- 

ship between preferred heights and certain physical 

measurements in this study. 



Table XVI. Relation between Preferred Helght$ and Average Physical Measurements 

Preferred Average Number Stature Eye Level Shoulder Forearm Wrist Arm 
Height in Preferred Cases Length 

Inches Height 

Beating Egs 

28 28.33 8 64.17 59.64 53.17 39.5l 32.21 20.95 
29 29.27 11 63.93 59.25 53.02 39.50 32.19 20.8 
30 30.41 16 64.44 59.71 53.77 40.29 33.02 20.75 
31 51.36 14 65.13 60.41 53.93 40.30 32.87 21.12 
32 32.25 6 65.68 60.87 54.39 41.17 33.44 20.95 
33 33.25 4 65.62 60.95 54.70 40.89 33.51 21.18 
34 34.50 1 67.65 62.95 56.2.5 42.60 34.95 21.30 

Washing Dishes in Sink 

26 26.50 4 62.71 58.22 51.58 38.80 31.91 19.66 
27 27.33 6 64.62 59.81 53.48 40.02 32.35 21.12 
28 28.39 22 64.35 59.70 3.62 40.05 32.72 20.90 
29 29.21 12 64.39 59.63 53.59 39.91 32.63 20.96 
30 30.29 12 65.27 61.38 54.99 41.17 33.64 21.19 
31 31.16 3 65.72 61.03 54.40 40.58 33.20 21.20 
32 32.00 1 66.35 62.10 55.70 41.40 33.50 22.20 

Washing Dishes in Pan 

28 28.00 1 63.55 58.20 51.80 39.40 31.70 20.10 
29 29.50 2 64.52 59.65 53.05 39.32 32.20 20.85 
30 30.44 8 64.65 60.00 53.61 39.92 32.53 21.07 
31 31.31 16 63.97 61.79 53.35 39.83 32.56 20.79 
32 32.32 20 64.66 60.09 53.69 40.32 32.90 21.78 

33.22 9 66.09 61.22 54.99 41.02 33.47 21.52 

34.16 3 64.93 60.05 53.60 39.93 32.80 20.80 

35.50 1 67.65 62.95 56.25 42.60 34.95 21.30 

o 



Table XVI. Relation Between Preferred IIeights and AveraEe Physical Measurements 
(continued) 

Preferred Average Number Stature Eye Level Shoulder Forearm Wrist Arm 
Height in Preferred Cases Length 

Inches Height 
Rolling 

30 30.33 3 64.08 59.18 52.78 39.15 32.16 20.60 
31 31.50 5 64.43 59.91 53.83 40.38 32.99 20.83 
32 32.42 16 63.98 59.34 55.20 39.78 32.43 20.77 
3$ 33.33 15 65.22 60.46 54.24 40.54 33.09 21.15 
34 34.18 11 64.47 59.72 53.45 39.96 32.54 20.90 
35 35.30 6 66.08 61.34 54.92 41.18 33.79 21.12 
36 36.00 3 64.66 60.03 53.60 40.26 33.01 20.58 
37 37.00 1 67.30 62.35 56.00 41.35 33.35 22.65 

Stirring in Bowl 
29 29.50 i 63.40 59.45 53.60 39.35 31.20 22.40 
30 30.44 8 64.17 59.41 53.02 39.56 32.45 20.56 
31 31.33 12 64.09 59.49 53.47 39.85 32.44 21.03 
32 32.36 18 64.87 60.20 53.76 40.29 32.93 20.83 
33 33.23 11 64.03 59.32 53.03 39.81 32.48 20.55 
34 34.16 3 66.85 61.88 55.85 41.52 33.62 22.23 
35 35.21 7 66.48 61.67 55.46 41..58 34.14 21.32 

Stirrng in Double Boiler 
28 28.00 1 63.45 58.50 52.10 38.80 32.05 20.05 
29 29.50 1 65.20 59.95 ö3.05 39.55 32.50 20.50 
30 30.21 9 63.15 58x52 52.30 38.83 31.62 20.78 
31 31.36 21 64.43 59.84 53.46 40.06 32.75 20.71 
32 32.44 16 64.83 60.13 54.14 40.47 33.11 21.03 
33 33.40 .5 66.65 61.78 55.04 41.46 33.86 21.18 
34 34.00 5 66.27 61.25 55.24 41.31 33.46 21.79 
35 35.25 2 65.92 61.55 54.92 41.15 33.80 21.12 

o 



Table XVI. Relation Between Preferred Heights and Average Physical Measurements 
(continued) 

Frying 

Preferred Average Nnber Stature Eye Level Shoulder Forearm Wrist Arm 
height in Preferred Length 
Inches 

29 29.50 1 65.65 60.70 54.75 40.70 33.30 21.45 
30 30.33 3 64.55 59.76 53.76 40.15 33.02 22.42 
31 31.43 7 64.58 59.72 53.24 39.48 32.19 21.03 
32 32.40 20 63.91 59.46 53.15 39.84 32.44 20.71 
33 33.40 10 64.80 60.10 54.02 40.52 33.23 20.80 
34 34.23 11 65.19 60.44 54.15 40.50 33.13 20.03 
35 65.30 5 65.82 60.82 54.21 40.56 32.87 21.34 
36 36.00 3 66.53 61.60 55.78 41.63 34.08 21.69 
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From Table XVI it may be 3een that there 1s so:;e 

variation in the comparison of preferred heights with 

those of average physical ineasuromorts. From the daa 
givon in Tble XVI, Table XVII was constructed to show 

the differences between average Lody measurements and 

preferred heights. 



Table XVII. 

Heiîht of 
Work Surface 

28 
29 
30 
31 
32 
33 
34 

26 
27 
28 
29 
30 
31 
32 

28 
29 
30 
31 
32 
33 
34 
35 

30 
$1 
32 
3$ 
34 
35 
36 
37 

29 
30 
31 
32 
$3 
34 
35 

Differences Between 
ments and Preferred 
Activities 

210 

Average Body Measure- 
Heights for Various 

Stature Eye Level Shoulder Forearm Wrist 

Beating Eggs 
36.17 31.64 25.17 11.51 4.21 
34.93 30.25 24.02 10.50 3.19 
34.44 29.71 23.77 10.29 3.02 
34.13 29.41 22.93 9.30 1.87 
33.68 28.87 22.39 9.17 1.44 
32.62 27.95 21.70 7.89 .51 
33.65 28.95 22.25 8.60 .95 

Washing Dishes Sink 
$6.71 $2.22 25.58 12.80 5.91 
37.62 32.81 26.48 13.02 5.35 
$6.35 31.70 25.62 12.05 4.72 
35.39 30.3 24.59 10.91 3.63 
35.27 31.38 24.99 11.17 3.64 
34.72 30.03 23.40 9.58 2.20 
34.35 30.10 23.70 9.40 1.50 

Washing Dishes in Pan 
$5.55 30.20 23.00 11.40 3.70 

24.05 10.32 3.20 
34.65 30.00 23.61 9.92 2.53 
32.97 30.79 22.35 8.83 1.56 
32.66 28.09 21.69 8.32 .90 
33.09 28.22 21.99 8.02 .47 
30.93 26.05 19.60 5.93 -1.20 
$2.65 27.95 21.25 7.60 - .05 

R o 1 1 in g 

34.03 29.18 22.78 9.15 2.18 
33.43 28.91 22.83 9.38 1.99 
31.98 27.34 21.20 7.78 .43 
32.22 27.46 21.24 '7.54 .09 
$0.47 25.72 19.45 5.96 -1.46 
31.08 26.34 19.92 6.18 -1.21 
28.66 24.03 17.60 4.26 -2.99 
30.30 25.35 19.00 4.35 -3.65 

Stirring in bowl 
34.40 30.45 24.60 10.35 2.20 
34.17 29.41 23.02 9.56 2.45 
33.09 28.49 22.47 8.85 1.44 
32.87 28.20 21.76 8.29 .93 

31.03 26.32 20.03 6.81 - .52 
32.85 29.38 21.85 7.52 - .38 

31.48 26.67 20.46 6.58 - .86 
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Table XVII. Differences between Average Eody 1easure- 
(continued) rnents and Preferred Ileights for Variou3 

ActIvities 

Height of Stature Eye Level Shoulder Forearm \rist 
Work Surface 

StIrring in Double Boiler 
28 35.45 3(i.5O 24.10 10.80 4.05 
29 36.20 30.95 24.05 10.55 3.bO 
30 33.lb 28.52 22.30 8.83 1.52 
31 33.43 28.84 22.46 .9.06 1.75 
32 32.83 28.13 22.14 8.47 1.11 
33 33.65 28.78 22.04 8.46 .86 
34 32.27 27.25 21.24 7.31 - .54 
35 30.92 26.55 19.92 6.15 -1.20 

Frying 
29 36.65 31.70 25.75 11.70 4.30 
oU o4.55 29.76 23.76 10.15 3.02 
31 33.58 28.72 22.24 8.43 1.19 
32 31.91 27.46 21.15 7.84 .44 
33 31.bO 27.10 21.02 7.52 .23 
34 31.19 26.44 20.15 6.50 - .87 
35 30.82 25.82 19.21 5.56 -2.13 
36 30.53 25.60 19.78 5.63 -1.92 
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From Table XVII it may be more cleerly seen the re- 

lationship between body measurements and preferred heights. 

because of the small number of cases included in this study, 

variations in differences between preferred heights and 

average body measurements are greater. This study is not 

without significance, however, since it shows that relation- 

ship is fairly constant between each body measurement as 

it concerns each preferred height. 

From Table XVII, Table XVIII was devised to show the 

differences between the smallest and greatest measurements 

in each section of the table. 
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Table XVIII. Differences Between Smallest and Greatest 
Measurements in Each Section of Table 
(Based on Table XVII) 

Activity Maximum Variation in Given Measurements 

Stature Eye Level Shoulder Forearm Wrist 
Beating ggs 3.55 3.69 3.47 3.62 3.70 
Washing Dishes 

in Sink 3.27 2.78 3.08 3.62 4.41 
Washing Dishes 

in Pan 4.62 4.60 4.45 5.42 4.90 
Rolling 2.78 4.83 5.23 5.12 5.83 
Stirring in Bowl 3.37 4.13 4.57 3.77 3.31 
Stirring in 
Double Boiler 5.28 4.40 4.18 4.65 5.25 
Frying 6.12 6.10 6.54 6.14 6.43 
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Table XVIII shows that the least variation in dif- 

ferences in the given measurements occurred in beating 

eggs and in frying. The remaining activities showing 

the least differences are in order as follows: washing 

dishes in a pan, stirring in a bowl, stirring in a double 

boiler, washing dishes in a sink and rolling. 

Table XIX was devised to show the relationship be- 

tween various physical measurements taken in the sitting 

position with preferred heights for tables for eating pur- 

poses. 



Table XIX. Relationship of Plrjsical Measurements to Preferred Heights for a Table Used for Eating Purposes 

Preferred Av. No. Sitting Eye Shoulder Forearm Arm Under Thigh Hip 
Height Ht. Cases ieight Level Height Height Length Knee Height Height 

23 23.4 10 49.06 44.45 38.10 24.78 20.54 16.66 21.44 24.21 24 24.28 16 49.59 44.91 38.47 25.29 20.55 16.94 21.51 24.61 25 25.35 2o 49.49 44.90 38.80 25.10 21.26 17.15 21.48 24.87 
26 26.2 10 49.7b 45.01 36.62 24.99 21.01 17.62 21.48 24.52 
27 27.5 1 51.80 46.70 39.45 24.95 22.25 17.15 22.00 25.40 

C." 
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From the data in Table XIX, Table XX was set up 

to show the differences between average body measure- 

ments and preferred heights and the maximum variation 

in given measurements. 

From these tables, it may be seen that physical 

measurements alone do not determine the choices as to 

table heights. The least maximum variation in dif- 

ferences between physical measurements and preferred 

heights was 2.30 inches for sitting height. Table XX 

shows that the least difference between any preferred 

height and average physical measurement was that be- 

tween the height of 25 inches and the forearm of .10 

inches. 
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Table XX.Dlfferences Between Average Body Measurements and 

the Preferred Height for a Table for Eating 

Pref. Sitting Eye Shoulder Forearm Knee Thigh Hip 

He g ht 

23 26.06 21.45 15.10 1.78 -6.34 -1.56 1.21 

24 25.59 20.91 14.47 1.29 -'7.06 -2.49 .6]. 

25 24.49 19.90 13.80 .10 -7.85 -3.52- .13 

26 23.76 19.01 12.62 -1.01 -8.38 -4.52-1.48 
27 24.80 19.70 12.45 -2.05 -9.85 -5.00-1.60 
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Figure VIII shows the differences between average wrist 

heights and preferred heights for beating, rolling, stirring 

in a bowl and washing dishes in a pan and in a sink, res- 

pectively. 
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From Figure VIII it will be seen that the variation 

between heights selected by the taller and shorter girls 

agrees with the Oregon-Washington Purnell study (21, p. 30) 

that taller girls tend to select working levels lower than 

tl)eir wrist heights and shorter girls tend to select higher 

levels than their wrist heights. 

Whether a selected height bears any constant relation- 

ship to body measurements may be seen by testing the validity 

of certain "rules of thumb" (21, p. 89). Table XXI was set 

up to show the differences in inches between preferred heights 

for weshing dishes in a pan and average heights of various 

pbsica1 measurements related to certain 'rules of thumb" 

for the sixty cooperators in this study. 
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Table XXI. Differences in Inches Between Preferred Heights 
for Washing Dishes in a Pan and Average Heights 
of Various Phsica1 Measurements for Sixty Co- 
operators 

Cooperators Classed as to 

Preferred One-half 
Height Standing Wrist 8" below 

In Inches Height Height Forearm 

28 3.78 3.70 3.40 
29 3.26 3.20 2.32 
30 2.32 2.53 1.92 
31 .98 1.56 .83 
32 .33 .90 .32 
33 .04 .47 .02 
34 -1.54 -1.20 -2.02 
35 -1.18 - .05 - .40 
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From Table XXI, Figure IX was devised to show a 

graphic representation of the relationship of the dif- 

ferences between preferred heights and body measure- 

ments to which rules of thumb have been applied. 
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In comparing the relationships between the pre- 

ferred table height for washing dishes in a pan and 

body measurements such as wrist height, one-half 

standing height and a height eight inches lower than 

the under forearm, Figure IX shows that except for the 

higher preferred heights, the height eight inches be- 

low the under forearm has the greatest correlation with 

preferred heights for dishwashing. 

Further, Figure IX shows a marked relationship among 

the body measurements as influenced by the rules of thumb 

for each preferred height. 

From this study on a comparison of related physical 

measurements with preferred activity heights it may be 

seen that a definite relationship exists between the two. 

Maximum variations in the relationship between physical 

measurements and preferred heights were consistent for 

the activity concerned. It was found from an analysis 

of the relationship of wrist height with activity 

heights that taller girls tend to select working surfaces 

lower than their wrist heights and the shorter girls, 

higher than their wrist heights. An application of the 

various rules of thumb to the preferred heights for 

dish washing indicated that a table height eight inches 

less than the underforearm corresponded rather closely 

with the preferred height for dishwashing. 
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APPENDIX PART VII 

SUMNAF OF LITERATUEE 

As has been previously statec, literature dealing 

with dimension standards for high school foods lab- 

oratories was not adequate; either standards given were 

not sufficient or they were without authority. Thus, 

the purpose of this study was to provide adequate stan- 

dards where the literature available had failed. A 

summary of opinions of various authors and agencies 

as to what dimension standards should be set up for 

a high school foods laboratory follows: 

Vocational Education Bulletin No. 181, "Space and 

Equipment for Homemaking Instruction", gives the most 

complete standards available to the investigator. While 

this bulletin gives the lateral measurements and full 

descriptions of various types of stoves, it does not set 

up any standards for the height of the stove. It gives 

the saine type of information adding that "recommended 

heights for sinks of six-inch depths are 32 to 34 inches 

from the top of the sink to the floor in junior high 

schools, and from 36-39 inches in senior high schools." 

(7, p. 55). Heights for cabinets for use while the 

worker is standing range "from 30 to 34 inches for 

junior high school pupils and from 34-38 inches for 

senior high school pupils." (7, p. 58). It further 
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states that "since it is impossible in equipping a home- 

making laboratory to provide for the correct height of 

working surfaces for each individual who may use them, 

the heights determined upon should be based upon the 

average for the students who will use the laboratories." 

(7, p. 58-59). 

Other space requirements set up in this bulletin are 

as follows: a working area of five feet at cabinets for 

two pupils, a working area of four feet between desks or 

tables when used for seating on both sides or for passage- 

way, a passageway of three feet between furniture and walls 

when used by only one pupil for sitting or standing, and a 

passageway of three feet on each side of the dining or 

breakfast table for seating or serving (7). 

Melvin Brodshaug recommends that heights for the bot- 

tom of the sink range from 25 to 26 inches in the junior 

high school and from 26 to 28 inches in the senior high 

school. He recommends that tables in the junioi high 

school be from O to 2 inches in height and that those 

in the senior high school be from 32 to 34 inches high. 

(2, p. 96). 

That "the height of working surfaces should be based 

upon the average height for students who will use the lab- 

oratories" is the standard proposed by Campbell (3,p1073). 

This author suggests that a 33-inch table and a 34-inch 

sink be provided the girl five feet two inches. A 35-inch 
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table and sink would be adequate for a girl five feet four 

inches tall and a 8-inch table and sink should be provIded 

for the girl five feet six inches tall. Heywood and Osburn 

(6, p. 20) give similar standards; they recommend that tables 

be from 32 to 331 inches high, tbt sinks be from 29 to 32 

inches high and that stoves be from 32 to 331 inches high 

for workers from five to five feet eight inches tall. 

Freegard advises that general class work tables be not 

over 30 inches high (4, p. 436). This author assumes that 

students be seated on chairs with seats 17 inches high while 

working. Helen Hawkins states that al]. work surfaces be 36 

inches high to provide optimum working conditions for the 

high school pupils (5). 

That sinks and cabinets be 25' inches wide is the 

standard set by M. Brennan in an article on plumbing require- 

merits for the high school foods laboratory (1). 

While many more articles may be found perta1nng to the 

planning and equipping of homemaking departments, they give 

no dimensions which might pertain to or be of value to this 

s tudy. 

This section bas presented a sunrnary of the dimension 

standards found in literature pertaining to high school foods 

laboratories. The bases upon which these standards have been 

evolved was not determined by the investigator in this study. 
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