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CHAPTER I 

INTRODUCTION 

Need for the Study 

American teen-agers spend billions of dollars each 

year for clothing. The Bureau of Labor Statistics (1970: 

VI, p. 271) reported, teen-agers spend more money on cloth

ing than any other consumer group. This purchasing power 

has a tremendous impact on the American economy and apparel 

industry. 

Clothing plays a vital role in a teen-ager's appear

ance, social acceptance, and search for self-identity. White 

(1969, p. 7) stated the need for support of personal image 

and acceptability is accentuated by pronounced physical and 

emotional changes occurring during the adolescent years. 

Statement of the Problem 

Bixby (1967, p. 7) wrote the consumer of ready-to-

wear apparel is confronted with the problem of determining 

and obtaining correct size for proper fit of apparel due to 

the lack of standardization of sizes and classifications of 

size ranges in the garment industry. The problem is com

pounded for teen-age girls because of erratic growth rate 

and figure development. 

Although government standards for sizing have been 

developed, compliance with these standards is voluntary. 
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Individual apparel manufacturers, while in compliance with 

the standards, allow varying cimounts of ease for garment 

specifications. All apparel manufacturers develop, indi

vidually, their own block and method of sizing. Roshco 

(1963, p. 234) wrote: 

'What good is it if you make beautiful styles and 
they don't fit?' a production man emphasized. 'The 
United States Department of Commerce has tabulated 
111 sizes. Not every firm's miss, or junior or 
petite sizes are quite the same as its competitors. 
Production men may reproportion standard patterns 
to what they believe is a better fit*. 

Purpose of the Study 

The study was an investigation of the effectiveness 

of (a) the ready-to-wear industry to produce apparel to fit 

adolescent girls; and (b) the government standards for sizing 

to provide guidelines. The objectives of the study were: 

1. to ascertain 

a. key physical measurements of a given 
population, 

b. garment sizing specifications of selected 
manufacturers, and 

2. to compare 

a. body measurements to manufacturers' 
garment specifications, 

b. government standards to manufacturers* 
garment specifications, and 

c. government standards to body measurements 
of a given population. 



Hypotheses 

The following hypotheses were formulated for investi

gation in the study: 

1. There will be no significant difference between 

measurement standards of selected apparel manufacturers' 

garment specifications and physical measurements of selected 

adolescent girls. 

2. There will be no significant difference between 

government standards for sizing and selected apparel manu

facturers* garment size specifications. 

3. There will be no significant difference between 

government standards for sizing and recorded body measure

ments of selected adolescent girls. 

Scope and Limitations 

Physical measurements of 120 ninth grade girls, 

enrolled in homemaking classes in all seven Lubbock County 

rural high schools, were taken during the first two weeks 

of May, 1975. Findings and any conclusions must be inter

preted according to the limitations of geographic area and 

sample size and composition. Limitations of the Scimple 

were: (1) all participants were rural residents of one 

West Texas County; (2) only ninth grade girls enrolled in 

homemaking classes were measured; and (3) the ethnic group 

representation could not be adjusted to correspond to the 

national ratio. 



Definition of Terms 

For the purposes of the study, the following terms 

were defined: 

1. Block — the manufacturer * s foundation pattern 

fitted to the figure and perfected in the various sample 

sizes (Jaffe: 1972, p. 92). 

2. Dress form — a representation of the human 

form used for the fitting and draping of garments; available 

in various sizes in each size range (Jaffe: 1972, p. 90). 

3. Early adolescence — a period of time, between 

12 years of age and 16 years of age, during which a child 

experiences pronounced physical and emotional changes 

(Elkind: 1971, p. 145). 

4. Ease — the allowance in the block greater than 

the actual body measurements to provide the space needed 

for activity and drape needed to interpret the intended 

style (Berry: 1963, p. 2). 

5. Fit — correspondence of a garment to the figure 

in length, girth, and contour (Berry: 1963, p. 2). 

6. Grading — duplication of the S2unple size 

pattern in many sizes within a range, retaining the original 

proportions (Pickens: 1957) . 

7. Juniors — a size range, usually encompassing 

sizes 5 to 15, designed for a figure shorter and less 

developed than misses sizes. 



8. Junior Petite — a size designed for a figure 

shorter than the junior figure. 

9. Manufacturer's specifications — standard 

measurements established by a retail or manufacturing firm 

to which the dimensions of a finished garment must comply. 

10. Ssunple size — the size in which a manufacturer 

perfects his block and constructs sample garments. 

11. Size range — the scope of sizes for individuals 

of similar proportions. 

12. Teen-ager — an adolescent 13 years of age or 

over but under 20 years of age (Funk and Wagnall: 1968). 

^ ' ' ^ - ' '• • ' ^ ^ 



CHAPTER II 

REVIEW OF LITERATURE 

During the investigation of the problem considera

tion was given to: (1) the development of the children's 

ready-to-wear industry and its diversification of sizing; 

(2) government standards pertaining to clothing sizing; and 

(3) physical and psychological needs of early adolescent 

girls as related to clothing and the fit of clothing. 

History of Children's Ready-to-wear 
Industry and Sizing , 

Jaffe (1972, p. 25) described the beginning of the 

children's ready-to-wear industry as some time after the 

manufacturing of ladies' garments was well established, 

toward the end of the Industrial Revolution. Home sewing 

and professional dressmakers were the major source of chil

dren's garments until late in the nineteenth century. 

Therefore, children's garments were often clumsily made and 

ill-fitting, or were relatively expensive. Garments that 

did not require much fitting, such as infants* dresses and 

cloaks, were available through mail-order catalogs, such 

as Sears, Roebuck and Company's. An early attempt to 

standardize sizes was made by Lousis Borgenicht. He mea

sured children of different ages and developed size ranges 

in an effort to attain better fit of the aprons he produced 

and merchandised from door-to-door. 
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One of the problems encountered by consumers during 

the early development of children's ready-to-wear was 

described by Baumgardner (1966, p. 57). 

Clothes were once sized and styled very simply -
little girls' dresses, for exeunple, until about 
age thirteen or fourteen and misses' thereafter. 
The common lament of mothers and their teen-age 
daughters was that there was nothing suitable 
for the in-between age - once called the awkward 
age - when the girl was no longer a child but not 
yet a woman. 

About 1920, competition caused manufacturers to 

make impressive changes. According to Wilcox (1963, p. 

190), companies had to modernize production methods and 

develop styling and sizes for children's garments. In 

an attempt to provide volume production of garments that 

fit the proportions of the child throughout childhood, 

manufacturers divided the clothing for children of various 

ages into size ranges. Sizes for children of similar pro

portions comprised each size range. It was the intention 

of the manufacturers, that as the child grew and his body 

proportions changed, the child would advance to the next 

range of sizes. However, each manufacturer derived his own 

block and size ranges by whatever practice and measuring 

procedure he chose. Although sizes were related to the age 

of the child, Jaffe (1972, p. 3) suggested variations in 

body build and development did not always permit a five-

year-old to wear a size 5. 

Gilbert (1957, pp. 1-4) attributed the upsurge in 

1945 of the manufacture of teen-age apparel, to an increase 
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in the number of teenagers, their constant need of clothing, 

cultural characteristics, increased self-reliance, and ad

ditional financial means. Manufacturers wanted to capture 

this fast growing segment of the apparel market, but could 

not fit, with children or misses sizes, young bodies experi

encing rapid change in proportion. Therefore, intermediate 

size ranges, junior and junior petite, were developed to 

fit girls during the adolescent years. 

The diversification of sizing for figures of varying 

proportions reoriented age-size concepts. Brockman (1964, 

p. 13) believed the junior and junior petite size ranges 

replaced the misses as the ideal teen-age figure, since 

they were designed for a shorter and less developed figure 

than the misses. 

Rackley (1961, p. 3), in a comparison study of gar

ment fit for adolescent girls, stated that authorities agree 

on the actual body measurements, but disagree on the amount 

of ease that should be allowed in the construction of a 

garment. This disagreement allows each manufacturer a 

degree of individualism. 

Although each manufacturer develops his own block, 

which comprises a unique interpretation of size and fit, 

most manufacturers follow much the Scime procedure in ac

quiring the end product. Babcock (1970, p. 11) outlined 

that procedure. A dress form is purchased in the manu

facturer's sample size and a basic block is developed to 

- ^ ^ ^ ^ 



fit the form. This is usually achieved through use of 

drafting techniques and draping muslin on the dress form. 

When a good basic pattern has been developed, it is used 

in the formation of all styles in that size. Each new 

style's pattern is then graded to all sizes in the range. 

Published data concerning dress forms are somev^at 

limited and confusing. Babcock (1970, p. 10) recounted 

several interpretations of a dress form: 1) dress form 

measurements are a representation of the size of the fin

ished garment, not the dimensions of the person who might 

wear that size; 2) a dress form is not meant to be the shape 

of the inside of the dress; and 3) a dress form is an ide

alization of the human form attired in properly fitted 

foundation garments, a stable and unyielding model on which 

a dress could be accurately fitted. Similarly, Jaffe (1972, 

p. 90) defined a dress form as a model of the human body 

used for fitting and draping garments. 

Government Standards 

The NBS Voluntary Product Standard PS 42-70 (1970, 

p. iv) and other voluntary product standards have been 

developed to "establish requirements which are in accord

ance with the principal demands of the industry and, at 

the same time, are not contrary to public interest." The 

purpose of voluntary product standards for apparel is to 

provide a criterion for classification and size designation 

m. 
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of ready-to-wear garments. It serves as a guide in pre

paring pattern specifications for ready-to-wear garments 

and aids in selection of the correct size regardless of 

price, type of apparel, or manufacturer of the garment. 

These standards were established only as recom

mendations for commercial use, and adoption and use of 

product standards is at the discretion of the manufacturer. 

Each manufacturer develops his own block from suggested 

measurements and incorporates varying amounts of ease. 

Bixby (1967, p. 18) stated the effectiveness of these stan

dardized measurements is reduced by the discretion of each 

manufacturer to allow varying cunounts of ease, without 

violating the recommendations of the National Bureau of 

Standards. 

Because manufacturers desire to maintain their indi

vidualism, it is difficult to obtain information concerning 

specific implementation of the standards. Jaffe (1972, p. 

92) reported, "These foundations, or slopers, as they are 

called in industry, are jealously guarded by most manufac

turers, because they reveal his unique refinements in sizing 

and fit." 

A search of available literature revealed that the 

first documented, scientific study of body measurements 

used in the construction of women's clothing was conducted 

in 1941 by Ruth O'Brien and William C. Shelton. The purpose 

of O'Brien and Shelton's (1941, p. 1) project was to 
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determine measurements that could be used for improving fit 

of women's garments and patterns. The need for the study 

was revealed by the industry*s trial and error practice of 

using measurements of a few women derived by various inac

curate procedures. Without standards for garment sizes, 

retailers and consumers were encumbered with needless ex

pense and difficulties of properly fitting clothing. The 

statistical analyses were designed to discover key measure

ments of the body from which others could be predicted. It 

was found that girth measurements had little relation to 

vertical measurements. The bust measurement, often used 

as a basis for sizing women's dresses, did not predict 

vertical measurements. A combination of vertical and hori

zontal measurements were found to be necessary to make ac

curate predictions. 

The women measured in the 1941 study were white, 

eighteen years of age or older, both native and foreign 

born; and most lived in urban areas. Measuring centers 

were established in cities and towns of Arkansas, California, 

Illinois, Maryland, New Jersey, North Carolina, Pennsylvania, 

and the District of Columbia. In these centers, 14,698 

women were measured. 

Leading pattern and garment manufacturers and re

tailers of women's clothing were consulted, by O'Brien and 

Shelton, to determine the measurements cuid procedures fol

lowed in taking each measurement. Fifty-eight body 
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measurements and the weight were taken with the subject 

wearing a cotton knit measuring costume. Four trunk-girth 

measurements were retaken over foundation garments. 

O'Brien and Shelton (1941, pp. 21-31) questioned 

the sample's representativeness of the national population 

for the following reasons: (1) too many young women were 

measured; (2) only the measurements of Caucasian women were 

statistically analyzed; and (3) single women had more than 

their proportionate representation. Time was limited for 

the study, therefore, standard deviations and correlation 

coefficients for the separate groups, such as age, marital 

status, habitat, etc., were not computed. One step in 

analyses of the data was to determine the range of variation 

and extent to which variations in one measurement tended to 

be accompanied by variations in other measurements. The 

trunk girth measurements were determined to be the most 

variable of the 58 measurements, with waist girth ranking 

highest. Vertical measurements and horizontal measurements 

highly correlated among themselves, while correlations of 

vertical with horizontal measurements were small. These 

correlations indicated that women with large bust tended 

to have large hips, and conversely. However, bust and 

stature were found to be almost unrelated. Short women 

were as likely to have large bust as tall women; and small 

bust occurred as frequently among tall women as short women. 
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A comparison of women's measurements with those of 

girls 15, 16, and 17 years of age was made during the course 

of O'Brien and Shelton*s (1941, pp. 51-53) study. Means 

for weight and girth measurements were larger for the women 

than for the adolescents. The women were about 20 pounds 

heavier, more than 2 1/2 inches larger in bust and hip 

girth, and more than 3 1/2 inches greater in waist girth 

for comparable height. Standard deviations were larger for 

the women than for the girls, indicating that the girls were 

a more homogeneous group. The correlations sonong measure

ments showed considerable differences between girls and 

women, with weight and girth correlations larger for women 

than for girls. For the women, a combination of stature 

and a trunk girth measurement was found to be closely related 

to the set of body measurements as a whole; it made little 

difference which trunk girth measurement was used. However, 

this relationship was not consistent for the girls 15 to 17 

years of age. O'Brien and Shelton (1941, p. 52) concluded 

that stature and hip girth were "probably preferable to 

stature and bust girth for girls" in predicting other 

measurements. 

Plans for additional research were made in 1945; 

the actual work began in January, 1949 and concluded in 

April, 1952. The project was in essence, further statistical 

analyses of the data on which the 1941 study was based. 

Those analyses purported the size-to-size relationships of 
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one part of the body to another, for a large number of body 

types. The proposed sizing system was sent to the industry 

for study in 1953 as Commercial Standard TS 5200. On 

January 6, 1955, it was offered to the industry for accep

tance. Formal endorsement for the recommendations was made 

by the knitted outerwear industry on October 1, 1957. Pro

mulgation as Commercial Standard CS 215-58 came on February 

24, 1958. 

The Mail Order Association of America made a request 

in May of 1968 for a revision of CS 215-58. The revision 

included descriptive tables of Juniors, Misses, Women, and 

Half-Sizes with height modifications that included Junior 

Petite, Misses Petite, Misses Tails. Definitions and methods 

of measuring were the same as those used to develop CS 215-

58. The recommended standard designated TS 167 was sent to 

the industry for approval on June 30, 1970. The adopted 

standard. Voluntary Product Standard PS 42-70, "Body Measure

ments for the Sizing of Women's Patterns and Apparel," became 

effective on December 22, 1970. 

Physical and Psychological Needs 
Related to Clothing and Fit 

Although much has been written concerning adulthood 

and late adolescence with respect to the effect clothing has 

on the individual, there has been very little research deal

ing specifically with the early adolescent years. However, 

most authorities agree that the most pronounced physical and 
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emotional changes of the life span take place during early 

adolescence. The agreement does not extend to the delin

eation of age for the beginning and end of these changes. 

Ryan (1966, p. 241) defined early adolescence as approxi

mately 12 to 15 years of age, or the junior high school 

years. Elkind (1974, p. 145) described early adolescence 

as the years from 12 to 16 when rapid growth changes a 

child into an adult. Gilbert (1957, p. 27) identified the 

early adolescent as from 10 to 13 years old, generally in 

junior high school. Baumgardner (1966, p. 7) wrote: 

The Eotibiguity of these bench marks is in part a 
result of wide individual differences in the rate 
of change. Some children are rapid maturers, and 
therefore require less time for this physiological 
metamorphis while the slow maturers take more than 
the average. 

Schilder (1950, p. 11) emphasized that the body-

image is one of the basic experiences of life and whatever 

comes in contact with the body surface is more or less in

corporated into it. Therefore, clothing becomes part of 

the body scheme and provides a means of transforming the 

body-image. The adolescent selects and buys clothing to 

meet the changes in the body and changes in attitude toward 

the body. Jaffe (1972, p. 8) indicated the spurt of growth 

experienced by females during early adolescence causes the 

torso to become elongated, a natural waistline to appear, 

and breast and hips to begin development. Hurlock (1968, 

p. 637) and Ryan (1966, p. 244) agree an increased interest 

in social matters and the opposite sex make the selection 
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and purchase of the right clothing important, with respect 

to dressing appropriately to avoid being a social outcast 

and having an unattractive physical appearance. 

Social problems and experiences that can overwhelm 

girls who mature early, and the girls' reactions have been 

depicted by Elkind (1974, p. 159). The early maturing girl 

may not be able to deal with glances and comments from boys, 

parental expectations of mature behavior, and feelings of 

separation from peers who have not reached puberty. Con

sequently, she may try to conceal her figure development 

and be very selective of the clothing she will or will not 

wear. 

There is general agreement cimong Ryan (1966, p. 27), 

Ingalls (1956, p. 422) and Elkind (1974, p. 163) that ado

lescent clothing problems stem from emotional and physical 

development. Until late in adolescence, the teen-ager 

thinks in concrete rather than abstract terms. It is easier 

to understand and associate causation with something that 

can be felt or seen. Consequently, social approval is 

thought of in terms of clothing and appearance rather than 

in the more abstract terms of friendliness, loyalty and 

maturity. As a result, interest in clothing increases and 

concern about physical appearance becomes of great impor

tance in a teen-ager's life. Peer approval is vitally im

portant and personal appearance is closely tied to happiness 

and social adjustment. Accordingly, teen-agers want to 
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dress as their friends dress to be in fashion. 

Vanderpoorten (1973, p. 7) and Bixby (1967, p. 17) 

concurred that fashion dicates what is accepted as the 

standard or criterion of fit, and that each fashion cycle 

prescribes the manner in which a garment should conform to 

the shape of the body. Fielding (1952, p. 30) suggested, 

"A design may be clever, the fabric and color high fashion, 

and cost great, but fit is the element which gives the air 

of smartness." 

Kopitzke (1971, Ch. IV) conducted a study with 

twelfth-grade girls. Results indicated cleanliness, be

coming styles, comfort, and good fit were considered by 

teen-age girls to be more important than fashion or color. 

A study directed by Moore (1972, Ch. IV) investigated the 

clothing values of junior high school girls. Clothing 

conformity, self esteem, and social interaction with peers 

were found to be affected by and directly related to one 

another. The close relationship between peer acceptance, 

self-valuing, and fashion interest was also documented by 

Benson (1971, Ch. IV). Ehrman (1971, Ch. IV) report that 

as teen-agers grow older, the desire to conform with peer 

groups' clothing habits diminishes. 



CHAPTER III 

METHODS AND PROCEDURES 

The independent variables chosen for investigation 

in the study were: (a) key physical measurements of early 

adolescent girls, (b) government standards for junior size 

apparel, and (c) selected retailers' specifications for 

junior apparel. Three dependent variable measures were 

obtained: the variance between (a) physical measurements 

of the sample and retailers' specifications, (b) physical 

measurements of the sample and government standards, and 

(c) govermnent standards and retailers' specifications. 

The procedure involved the following steps: (a) 

development of data sheets to obtain and record physical 

measurements of the sample; (b) selection of the sample; 

(c) selection of measuring equipment; (d) training data 

collectors in the procedures for taking key physical mea

surements and use of measuring equipment; (e) collection 

of data; and (f) analyses of data. 

Development of Data Sheets 

Textbooks by Erwin (1974), Minott (1969), and 

Tyroler (1963), recognized authorities in the field of 

clothing construction and fit, were consulted to determine 

key physical measurements needed to ascertain good fit. A 

sample data sheet to record the participants' measurements 

18 
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was developed and tested in a pilot study. A ninth grade 

homemaking class and teacher were the participants and 

data collector. The purpose of the pilot study was to 

refine instructions and measuring procedures. As a result 

of the pilot study the number of measurements was reduced. 

The adapted data sheet used in the study centered 

on trunk girth and length, rather than the dimensions of 

body extremities. The bust circumference was measured one 

inch below the armpit and over the apex. However, the apex 

measurement was used in analyses of data, since the high 

bust measurement of all participants was smaller than or 

equal to the apex measurement. Both front and back waist 

length measurements were taken. The waistline was deter

mined by where a belt rested naturally, and a circumference 

measurement was determined there. Hip circumference was 

measured at seven inches and again at nine inches below the 

established waistline. The fullest hip area of early ado

lescent girls is sometimes higher than the nine inch level 

considered average for adults. The seven inch level mea

surement was used in analyses of data to compare with manu

facturers* specifications. Finally, measurements were 

taken to determine total crotch length. (See Appendix A.) 

Selection of the Sample 

Students enrolled in ninth grade homemaking classes, 

of all seven Lubbock County rural high schools, comprised a 
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convenience sample. The ninth grade classes were chosen 

since the average age of the students was projected at 14 

to 15 years, which are generally considered to be the mid

dle years of early adolescence. Girls of this particular 

stage of growth and development provide a wide range and 

variety of body proportions. The population from which 

the sample was selected is shown in Table 1. 

TABLE 1 

COMPOSITION OF POPULATION FROM WHICH 
THE SAMPLE WAS SELECTED 

Size 
of 

School 

AA 

AA 

AA 

AA 

AA 

A 

AA 

Total 

Girls 

9th grade 

53 

102 

28 

42 

32 

28 

46 

s 331 

enrolled in: 

High School 

159 

260 

110 

182 

114 

105 

127 

1057 

Percentage of Ethnic Grs. 
in High School 

Black 

1 

10 

4 

14 

6 

5 

8 

6.9* 

Chicano 

22 

20 

50 

14 

20 

17 

24 

23.9* 

Anglo 

77 

70 

46 

72 

74 

78 

68 

69.2* 

Average of seven schools 
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Training of Data Collectors 

The individuals who collected data, by taking body 

measurements, were home economics teachers generally con

sidered to have expertise in measuring procedures. Each 

teacher received instructions from the researcher in the 

exact procedure to be followed in measuring the girls for 

the study. Written instructions and a diagram sheet, show

ing measuring locations were provided. The teachers were 

encouraged to consult the researcher if einy problems or 

questions arose. (See Appendix A.) 

Measuring Equipment 

Each of the seven homemaking teachers received a 

packet containing instructions, equipment, and sufficient 

data sheets and measuring diagrams for use in the study 

and for students' future reference. The instructions for 

measuring were a review of those given by the researcher 

during training. Ecjuipment included in the packet was as 

follows: (1) two woven tape measures, (2) two vinyl belts, 

ruled and punched at one-fourth inch intervals, and (3) two 

small-link chains twenty inches long. Woven tape measures 

were supplied because they are more flexible and less likely 

to stretch or tear. The vinyl belts used to establish the 

natural waistline were ruled and punched to save time and 

promote accuracy of the waist measurement. The chains which 

were provided to establish the base of the neck, a point 

M*ii'-: i 
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necessary in taking waist length measurements, were of suf

ficient length with a hook catch to allow for adjustment to 

any anticipated neck size. 

Collection of Data 

During the first two weeks of May, 1975, 120 girls 

were measured. The students measured were 14 to 16 years 

of age, and included Caucasians, Blacks, and Chicanes. 

Errors and incompleteness of the information requested on 

the data sheet, caused the elimination of 17 participants. 

Three students' measurements were not used because they 

were beyond the limits of the range for junior sizes; 

therefore, the measurements of 100 students were used in 

the statistical analyses of the data. 

The five largest, nationwide retailers of moderate 

priced apparel, as listed in Business Week (August 18, 1975, 

pp. 68-69), were contacted with a request for their garment 

specifications for junior apparel. All five responded. 

They were J. C. Penney Company, Inc., Montgomery Ward and 

Company, Sears, Roebuck and Company, S. S. Kresge Company, 

and F. W. Woolworth Company. Because of differing measur

ing methods and comparability of key measurements, only 

three of the retailers' specification schedules were com

pared with the sample and government standards. These 

three were referred to throughout the study as Retailer A, 

B, or C. (See Appendix B.) 
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Since the specifications schedules provided by the 

retailers were for measurements of finished garments, it 

was necessary to decrease the retailers' specifications by 

the amount of ease included. It is a general business 

practice for most manufacturers of moderately priced ap

parel to allow minimum amounts of ease in their garments 

to help keep production costs down. Therefore, minimum 

ease requirements were subtracted from the key measurements 

of each manufacturer's specifications. Minimum ease re

quirements were according to recommendations by Erwin and 

Kinchen (1974, pp. 123 & 209) and Minott (1969, pp. 8-9). 

Each key measurement of the retailers' specifications was 

reduced as follows: (a) bust - three inches; (b) front 

waist length - one-half inch; (c) back waist length - one-

half inch; (d) waist - one inch; (e) hip - two inches; and 

(f) total crotch - one and one-half inches. 

The standards established in Voluntary Product Stan

dard PS 42-70, "Body Measurements for the Sizing of Women's 

Patterns and Apparel," are currently in use by the apparel 

industry. These recommendations for sizing were compared 

to the sample and manufacturing specifications in the study. 

The researcher was unable to obtain any of the data upon 

which the means of the standards were based. 

Analyses of Data 

The sample of 100 girls was divided into subgroups, 

or sizes, according to bust measurements. A frequency 
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distribution was made by size for each key measurement, to 

identify the range of measurements within each subgroup and 

the percentage of girls v^ose measurements corresponded to 

the government means. 

Siegel (1954: pp. 196-202, and pp. 96-104) was con

sulted concerning the use of contingency analysis and 

Fisher's Exact Probability. The contingency analysis is a 

method of measuring the extent of association or the rela

tionship between two sets of scores or measures. It re

quires only nominal measurements. The relationships among 

the percentages of misfit by size categories were tested 

by comparing the sample to the government standards and 

manufacturing specifications. A comparison between manu

facturing specifications and government standards was also 

derived by contingency analysis. 

Fisher's Exact Probability, a nonparametric statis

tic, tests the relationship between observed and expected 

frequencies when an observed value may be less than 5, or 

even zero. This statistical method was applied with the 

participants* measurements as the observed frecjuency and 

the government standards and manufacturing specifications 

as the expected frecjuency. 



CHAPTER IV 

FINDINGS 

Group Studied 

The sample was comprised of students, fourteen to 

sixteen years of age, enrolled in the ninth grade homemak

ing classes of all seven Lubbock County rural high schools 

Measurements were taken during the first two weeks of May, 

1975. When the sample was divided into categories accord

ing to bust measurements, the distribution of ages within 

each subgroup was also tabulated. (See Table 2.) 

TABLE 2 

DISTRIBUTION OF SAMPLE BY SIZE AND AGE 

Size 
Subgroups 

3 

5 

7 

9 

11 

13 

15 

Number of 
Students 

8 

15 

12 

34 

11 

14 

6 

= 

= 

= 

= 

= 

= 

= 

14 
Age 

yrs. 

1 

8 

7 

9 

3 

5 

1 

of 
15 
Students 
> yrs. 

2 

6 

4 

17 

4 

5 

4 

16 yrs. 

5 

1 

1 

8 

4 

4 

1 

100 34 42 24 

Frequency Distribution 

A frequency distribution delineated the scope and 

occurrence of measurements of the 100 girls, grouped 

25 
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according to bust size. When the sample was compared at 

all the selected points of measurement with the means of 

the government standards, the percentages of total measure

ments that corresponded were identified. The possible 

number of correspondents was determined by multiplying the 

number of participants in each subgroup by six, the number 

of means compared to each participant's body measurements. 

The greatest correlation of government standard means with 

participants' body measurements was 58.3 percent for the 

size 15 subgroup. Subgroups size 9 and size 11 corresponded 

with thirty percent or more of the government standard means. 

The other four size subgroups corresponded to the government 

standards in less than twenty-eight percent of the sample 

measurements. (See Tables 3 and 4.) 

TABLE 3 

PERCENTAGE OF THE SAMPLE'S MEASUREMENTS THAT 
CORRESPOND TO SIZE RELATED MEANS 

OF THE GOVERNMENT STANDARDS 

Size Subgroups Percentage of Measurements 
that Correspond 

3 27.0 

5 24.4 

7 25.0 

9 33.8 

11 30.3 

13 27.3 

15 58.3 

' -1..- • ~i-
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The distribution of size related key measurements 

within each subgroup and for the total Scimple was identi

fied through the frequency distribution. Size 15 govern

ment standard means for front waist length and back waist 

length, respectively, corresponded to sixty-five percent 

and sixty-one percent of the sample's measurements. 

Thirty-five percent of the Scimple constituted subgroups 

size 3, size 5 and size 7. However, only twelve percent 

of the Scunple's measurements corresponded to the govern

ment standard waist means for those sizes. Fifty-five per

cent of the Scunple required either a size 7 or size 9 to 

fit their hip measurements, while only twenty-six percent 

of the total sample measurements corresponded to the gov

ernment standard size related means. The greatest con

centration of the sample's measurements for crotch length 

was in size 3, with thirty-five percent falling in this 

category. Fifteen percent of the Scunple's measurements 

corresponded to the government standard crotch means of 

their subgroups. (See Table 4 and Table 5.) 

When the misfits were analyzed, the percentages of 

the sample larger than and smaller than the means of each 

key measurement of the government standards were identi

fied. Sixty-nine percent of the participants' front waist 

length measurements, seventy-five percent of the partici

pants' back waist length measurements, and seventy-one per

cent of the participants' waist circumference measurements 



29 

were larger than the means established as government stan

dards. The portion of the sample that would require a 

smaller size to fit front waist length, back waist length, 

and waist circumference was less than twenty percent. 

About one-fourth of the sample's measurements were larger 

than the means for hip circumference and crotch length. 

Forty-nine percent or more of the hip and crotch measure

ments of the Scimple were smaller than the means of the 

government standards. (See Table 5.) 

TABLE 5 

ANALYSIS OF FIT BY GOVERNMENT STANDARD 
SIZE RELATED MEANS FOR THE 

TOTAL SAMPLE 

Needs 

Smaller size 
needed 

Size corresponded 

Larger size 
needed 

FWL 
% 

18 

13 

69 

Point 
BWL 

% 

14 

11 

75 

of Measurement 
Waist Hip 

% 

11 

19 

71 

% 

49 

26 

25 

Crotch 
% 

61 

15 

24 

100 

N = 100 

FWL - Front waist length 

BWL - Back waist length 

100 100 100 100 
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The distribution analysis, also, identified fit and 

misfit of the sample at each measuring point, when the size 

related government standard means and manufacturing speci

fications were compared to the sample subgroups. Even though 

the government standard means for front waist length fit 

only thirteen percent of the sample, they exceeded the fit 

of the manufacturers' means by nine percent. The percent

ages of fit by government standard means and manufacturing 

specifications for back waist length were, also, small, less 

than twenty percent. (See Table 6.) 

The sizing specifications of both Retailer A and 

Retailer C were capable of fitting approximately one-fourth 

of the participants' waist measurements. The government 

standards and Retailer B's sizing, each fit eighteen per

cent of the sample. (See Table 6.) 

The hip means of the government standards corre

sponded to twenty-six percent of the sample's hip measure

ments. Retailer B and Retailer C each fit twenty-two per

cent of the participants* hip measurements. Retailer A 

had the smallest percentage of fit. (See Table 6.) 

Government standard means for crotch length fit 

fifteen percent of the participants; and Retailer A and 

Retailer B fit less than half that percentage. Retailer C 

could fit only two percent of the participants in crotch 

length. (See Table 6.) 
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TABLE 6 

PERCENTAGE OF SAMPLE FIT AT SELECTED MEASURING POINTS 
BY GOVERNMENT STANDARDS AND MANUFACTURERS' 

SPECIFICATION ME7VNS 

Standard or 
Specification 

Government 
Standards 

Retailer A 

Retailer B 

Retailer C 

FWL 

13 

3 

3 

4 

Percentage 

BWL 

11 

18 

18 

19 

of Sample 
Waist 

18 

28 

17 

25 

Fit 

Hip 

26 

18 

22 

22 

by: 
Crotch 

15 

7 

8 

2 

FWL - Front waist length 

BWL - Back waist length 

Contingency Analysis 

A contingency analysis was done to determine the 

occurrence of misfits by the government standards and manu

facturing specifications for the sample's measurements. A 

misfit was scored if a measurement was five percent, or 

approximately one-half inch, more than or less than the 

mean of the particular size with v^ich it was being com

pared. The government standards and Retailer A each could 

fit one participant at all the selected points of measure

ment. Neither Retailer B nor Retailer C could do this. 

Three misfits were consistently scored for thirty-one per

cent or more of the participants when their recorded body 
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measurements were compared to government standards and manu

facturing specification; and four misfits were scored for 

twenty-five percent or more of the participants. Five mis

fits, or the maximum possible, were recorded for six per

cent or more of the participants. (See Tables 7 and 8.) 

TABLE 7 

PERCENTAGE OF MISFITS FOR 
THE TOTAL SAMPLE 

Sources 
N = 100 

Government 
Standards 

Retailer A 
Retailer B 
Retailer C 

0 
% 

1 
1 

1 
% 

15 
7 
7 
6 

Number 
2 
% 

18 
21 
20 
26 

Of Misfits 
3 4 
% % 

31 
33 
39 
37 

TABLE 8 

25 
27 
28 
25 

5 
% 

10 
11 
6 
6 

= 100 
= 100 
= 100 
= 100 

PERCENTAGE OF MISFITS FOR GOVERNMENT 
STANDARDS BY SIZE 

Size 
Classification 

3 
5 

7 
9 
11 
13 
15 

N = 100 

0 
% 

1 

1 

Number of 
1 
% 

1 
1 
2 
5 
2 
4 

15 

2 
% 

3 
1 
7 
3 
3 
1 

18 

Misfits 
3 
% 

3 
8 
3 
13 
2 
1 
1 

31 

4 
% 

2 
3 
3 
7 
3 
4 
3 

25 

5 
% 

2 

3 
2 
1 
1 
1 

10 
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The contingency analysis comparing six government 

standard means for each size in the range with the specifi

cations established by each manufacturer identified the num

ber of corresponding key measurements. Retailer A's speci

fications for all sizes in the range corresponded to the 

government standard means at three points of measurement, 

bust circumference, back waist length and hip circumference. 

Retailer B's specifications for all sizes in the range cor

responded to the government standard means at four points 

of measurement, bust circumference, back waist length, hip 

circumference, and waist circumference. Retailer C for size 

3 and size 5 corresponded to only the hip circumference 

means. For sizes 7 to 15, Retailer C's specifications 

agreed with back waist length, and hip circumference means 

of the government standards. (See Table 9.) 

TABLE 9 

CORRESPONDENCE OF MANUFACTURING SPECIFICATIONS 
FOR SIZING WITH GOVERNMENT 

STANDARD SIZE MEANS 

Sizes Number of Corresponding Measurements 
0 1 2 3 4 5 6 

3 
5 
7 
9 
11 
13 
15 

A - Retailer A 
B - Retailer B 
C - Retailer C 

c 
c 

c 
c 
c 
c 
c 

A 
A 
A 
A 
A 
A 
A 

B 
B 
B 
B 
B 
B 
B 
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Fisher's Exact Probability 

Fisher's Exact Probability tested the relationship 

between observed and expected frequencies of fit, when com

paring the Scimple's body measurements to government stzm-

dards and retail specifications, and government standards to 

retail specifications. The probability that the sample's 

measurements would correspond to the government standards 

and to the retail specifications was determined to be less 

than 0.01, a highly significant difference, for partici

pants in subgroups size 3 to 13. The probability level de

termined for the size 15 subgroup was 0.03, a significant 

difference. Retailer A's and Retailer B's specifications 

were determined to be significantly different from the gov

ernment standards at the 0.13 and 0.23 probability level, 

respectively. Retailer C's level of probability indicated 

a highly significant difference, 0.008, for sizes 3 and 5, 

and a 0.03 level of significant difference for sizes 7 to 15. 

Findings Related to the Purposes of the 
Study and Hypotheses 

The purposes of the study were accomplished by (1) 

ascertaining the key physical measurements of a given seun-

ple and garment sizing specifications of selected manufac

turers; and (2) comparing the body measurements to manufac

turing specifications and government standards, and govern

ment standards to manufacturing specifications. The hypothe

ses formulated for investigation were: 
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1. There will be no significant difference between 

measurement standards of selected apparel manufacturers' 

garment specifications and physical measurements of selected 

adolescent girls. 

2. There will be no significant difference between 

government standards for sizing and selected apparel manu

facturers' garment size specifications. 

3. There will be no significant difference between 

government standards for sizing and recorded body measure

ments of selected adolescent girls. 

TABLE 10 

RESULTS OF FISHER'S EXACT PROBABILITY 

1. 

2. 

3. 

Hypotheses 

Retail speci
fications 

Government 
standards 

Government 
standards 

_ Participants' 
measurements 

Retailer A 
~ Retailer B 

Retailer C 

_ Participants' 
measurements 

P 

0.01 
0.03 

0.13 
0.28 
0.007 
0.03 

0.01 
0.03 

< 

sizes 3 to 
size 15 

all sizes 
all sizes 
size 3 & 5 
sizes 7 to 

sizes 3 to 
size 15 

13 

15 

13 

The results of testing by Fisher's Exact Probability 

indicated that significant differences existed for all three 

hypotheses as formulated. Thus all three had to be rejected 



CHAPTER V 

SUMMARY AND RECOMMENDATIONS 

Summary 

The purposes of the study were to (1) ascertain 

key physical measurements of a selected sample and garment 

specifications of selected manufactures, and (2) to com

pare the body measurements to manufacturers specifications 

and government standards, and compare government standards 

to manufactuers' specifications. 

The sample was divided into categories according 

to bust measurement guidelines established by the Voluntary 

Product Standard PS 42-70. This division facilitated com

parison of the other key body measurements. Specification 

schedules for basic junior dresses and pants from Retailer 

A, Retailer B, and Retailer C were judged as to the per

centage of the sample measurements with which they corre

sponded . 

One hundred girls enrolled in all seven Lubbock 

County rural high school homemaking classes were partici

pants in the study. Their teachers served as data collec

tors. Prior to the collection of data analyzed in the 

study, the student data sheet was pretested with thirty-

five ninth grade homemaking students and their teacher. 

The procedure was refined and the number of measurements 

to be recorded was decreased. 

36 
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The procedure and equipment employed in all seven 

schools were the same. Data were collected only during 

the first two weeks of May, 1975. 

Five national retailers of moderately priced ap-

parel were asked to provide their specification schedules 

for junior apparel. The schedules from three of the re

tailers were used in the study. 

Statistical methods used were a frequency distri

bution, contingency analysis, and Fisher's Exact Probabil

ity. The findings indicated that neither the government 

standards, nor the manufacturing specifications were reli

able guides for assuring good fit. Only government stan

dards means for size 15 corresponded to more than thirty-

four percent of the sample's recorded measurements. 

Sixty-one or more percent of the sample's front 

waist length and back waist length measurements corre

sponded to the government standard size 15 means, the 

largest subgroup size. Nearly three-fourths of the par

ticipant •s measurements were larger than the government 

standard size related waist circumference means. Approxi

mately half the saumple's hip measurements corresponded to 

smaller government standard size related hip means. The 

crotch mean of the government standard size 3 corresponded 

with thirty-five percent of the sample's measurements, in

dicating the sample was smaller than the government stan

dard means. 
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When the bust measurement for each size classifica

tion was compared to the bust measurements for the sample, 

it was found that in conjunction with the other five basic 

body measurements within each size, less than twenty percent 

of the sample could be fit by the government standards or 

the three retailers in front or back waist length measure

ments. Retailer A had the highest percentage of fit for 

waist circumference, with twenty-eight percent. The highest 

percentages of fit for hip circumference and crotch length 

were the government standard means, with twenty-six percent 

and fifteen percent, respectively. 

Thirty-one percent or more of the participants could 

not be compared with the government standards or three manu

facturing specifications without scoring three misfits. One-

fourth of the sample scored four misfits. Six or more per

cent of the participants did not correspond with five areas 

of comparison, or the maximum number of misfits. The govern

ment standards could fit only one participant in all five size 

related measurements. Retailer A could fit only one other. 

These findings indicate that in general the saunple's 

measurements for front waist length, back waist length, and 

waist circumference were larger than the government standard 

means and manufacturing specification means. Also, the par

ticipants were much shorter in crotch length than the govern

ment standard means and manufacturing specification means. 
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Finally, a comparison of the manufacturing speci

fications with the government standards revealed a dis

crepancy between the standards and specifications. All 

three retailers varied from the front waist length and 

crotch length means of the government standards. Retailer 

B's specifications for bust, back waist length, waist cir

cumference, and hip circumference corresponded to the gov

ernment standard means. Retailer A's specifications not 

only varied at front waist length and crotch length, but, 

also, at waist circumference. Specifications for sizes 

7 to 15 back waist length and hip circumference were the 

only measurements of Retailer C to agree with the govern

ment standard means. Size 3 and size 5 specifications of 

Retailer C corresponded with the government standard means 

at one point of measurement, hip circumference. 

Findings indicated a highly significant level of 

difference, 0.01, between the body measurements of the ssun-

ple and the government standards, and the manufacturing 

specifications. Also, the discrepancy between the govern

ment standard means and manufacturing specifications was 

made evident. Therefore, all the hypotheses were rejected. 

Recommendations 

The problem considered in the study was to deter

mine correct size for satisfactory fit of apparel for early 

adolescent girls. Recommendations for refinement and fur

ther study were made with this problem in mind. 



40 

1. Select a larger sample with regard to national 

ratio of racial and regional differences. 

2. Compare the larger, nationally representative 

sample, with a larger nximber of manufacturers' and retailers 

specifications. 

3. Conduct the study with both younger and older 

girls, than the ones in this study, to determine the age 

range the standards and specifications will fit. 

4. Repeat the study with the younger girls after 

a period of six to nine months to determine how maturation 

has affected the probability of obtaining correct size for 

good fit. 

5. Divide the sample into subgroups according to 

hip measurements to determine if the hip circumference 

provides a better indication of size recjuirements. 

6. Obtain basic garments from each of the manu

facturers or retailers in the sample size and judge the 

fit for the selected sample. 

7. Expand the study to include specifications of 

other garments, such as, swimwear, lingerie, coats, and 

knitted apparel. 

8. Consider similar problems related to size 

ranges in men's and boy's apparel items. 
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Dear Teacher, 

The study, for which I have asked your cooperation, is 
concerned with consumers' problems of choosing the correct 
size for proper fit in ready-to-wear apparel. Key physi
cal measurements of freshmen girls will be compared with 
measurements of basic blocks of selected manufacturers. 

The following information should help save time, increase 
the ease with which measurements can be taken, and increase 
the accuracy of the measurements. 

1. Measurements should be taken over under 
garments while the student is standing 
with her feet approximately 1' apart. 

2. Before measurements are taken, the belt 
should be placed around the waist (snugly 
but not pinching in); the chain should 
be placed around the neck so that the 
base and hollow of the neck are marked; 
and a tape measure should be fitted 
around the bodice, over the bust apex, 
and parallel to the floor. 

3. Follow the instructions for taking each 
measurement, consulting the diagram sheet. 

4. Using the equipment supplied take the 
measurements of each student and record 
each measurement on the data sheet. 

5. If any problems or questions arise, 
please contact me. 

Your cooperation in this study is greatly appreciated. 

Thank you. 

Karen Wells 
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Bust circumference 

1" below arm 
apex (bust) 

Front length 

Back length 

Length front 
waist to 

back waist 

Side view of 
front waist to 
back waist 
length 

Waist circumference 
Hip circumference - 7" 
Hip circumference - 9" 

crotch length 

?rpnt & back 
crotch length 
division 

Cord at 
lowest 
point 
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STUDENT'S MEASUREMENT RECORD 

D a t e Age S c h o o l : 

DESCRIPTION MEASUREMENTS 

Bust circumference: 
1" below arm . . 
Over apex of bust 

Front waist length: 
From neck chain at CF, over tape at 
bust, to center of belt at waistline 

Back waist length: 
Same as above at CB 

Front to back length: 
From center of belt at front waistline, 
over apex and neckline shoulder seam 
intersection, to center of belt at back 
waistline 

Waistline: 
Circumference where belt rides naturally . 

HiE: 
Circumference - 7" below waistline belt 
Circumference - 9" below waistline belt 

Crotch: 
Seated - measure from waistline over 
side of figure to seat of chair 

Total stride - place cord or tape from 
CF waistline through stride to CB 
waistline 

Front - tie slip knot with cord over 
tape and draw down to lowest point to 
determine front division 

Back - same as above 
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BODY MEASUREMENTS FOR THE SIZING OF WOMEN'S 

PATTERNS AND APPAREL PS 42-70 

NBS VOLUNTARY PRODUCT 

STANDARD 

Point of Measurement 

Bust 

Front waist length 

Back waist length 

Waist 

Hip 

Crotch length, 
t o t a l 

3 

30 

i2 i 

i^i 

20i 

32 

2i+i 

5 

31 

12i 

1 ^ 

2 l i 

33 

25¥ 

7 

32 

12^ 

iH 

22i 

3^ 

26 

9 

33 

13 

15 

23T 

35 

261 

11 

M 

i3i 

i5i 

25 

36i 

27i 

13 

36 

i3i 

i5i 

26i 

38 

28i 

15 

37i 

13i 

15 J 

28 

39i 

29 

TABLE 2. JUNIORS 

These measurements are body, not garment, measurements. 

TEXAS TECH LIBRARY 



RETAILER A 

BASIC SPECIFICATIONS FOR JUNIOR DRESSES 

& PANTS OF WOVEN FABRICS 
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P o i n t of Measurement 

Bust 

F r o n t w a i s t l e n g t h 

Back w a i s t l e n g t h 

Wai s t 

Hip 

Cro t ch ( loop) 

3 

33 

15i 

15 

22i 

3^ 

23^ 

5 

-^ 

I5 f 

15i 

23i 

35 

2 ^ 

7 

35 

l6 i 

15i 

24i 

36 

25i 

9 

36 

I6f 

15J 

25i 

37 

26 

11 

37i 

17 

16 

27 

38i 

26.^ 

13 

39 

17f 

i6 i 

28i 

40 

27i 

15 

k^\ 

I7i 

l 6 i 

30 

4 i i 

28i 
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Point of Measurement 

Bust 

Front w a i s t l ength 

Back w a i s t l e n g t h 

Wa i s t 

Hip 

Cro t ch ( loop) 

3 

33 

15i 

15 

2 l i 

M 
23 

5 

34 

152 
9 

15i 

22i 

35i 

2 3 | 

7 

35 

l 6 i 

15i 

23i 

36i 

24i 

9 

36 

I6f 

15i 

24i 

37i 

25i 

11 

37i 

17 

16 

26 

39 

26 

13 

39 

171 

16J 

27i 

40i 

261 

15 

40i 

17^ 

I6i 

29 

42 

27i 
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Point of Measurement 3 

Bust 1/2" below armhole 
for s t y l e with se t in 
s l eeves 

Front waist length 

Back waist length 

Waistl ine 

Hip 

Crotch (loop) 

34 

16 

15i 

23i 

34i 

21i. 

5 

35 

i6i 

13f 

24i 

35i 

22i 

7 

36 

l6i 

l^f 

25i 

36i 

23i 

9 

37 

l6i 
¥ 

15? 

26i 

37i 

24 

11 

38i 

17^ 

16^ 

28 

39 

241-

13 

40 

17i 

I6f 

29i 

40i 

25i 

15 

4 l i 

171 

I6f 

31 

42 

26i 


