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ABSTRACT

The general purposes of this study was to develop 
and evaluate a women’s pants alteration manual for the 
average home sewer, considering hip shape and posture 
type, using a commercial pants pattern.

The researcher taught a Fall 1980 pants workshop 
using an experimental and control group to test the manual. 
The experimental group (n = 12) used the manual as a text 
and received lecture and demonstrations. The control 
group (n = 12) received only lecture and demonstration.
Each participant completed a basic pants pattern fit by 
the researcher. Two evaluation forms were used for both 
groups; pre- and posttests and a pants fit evaluation.
The experimental group completed an evaluation of the 
manual.

Results of the study showed that:
1. There was no difference between the experimental 

and control group pre- and posttest scores when independent 
t tests were calculated. There was a significant differ
ence between pre- and posttest scores for both experimental 
and control groups when matched dependent t tests and a 
Wilcoxon’s Signed Ranks Test were calculated.
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ix
2 o There was no difference between experimental and 

control group pants fit as rated by a fit evaluation and 
analyzed.by an independent t test.

3. The manual evaluation indicated it was usable, but 
changes in organization, illustrations, and charts would 
make the manual more easily understood.
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CHAPTER 1

INTRODUCTION

During the 1960s, women’s pants became an accepted 
fashion in America, By the end of that decade, women wore 
pants almost exclusively? today pants still maintain wide 
acceptance in women’s wardrobes. Because of close fit to 
body bulges, pants or slacks present unique fitting prob
lems, forcing some women to construct their own. With the 
lack of standardization in ready-to-wear sizing, some women 
may find it impossible to purchase pants because of slight 
variations in proportioning within each pants size. When 
home construction is attempted, it may produce a positive 
or negative experience depending upon the final fit of the 
garment.

A segment of the home sewing industry tends to 
capitalize on easy methods to fit women's pants by market
ing and packaging basic patterns and tools to help overcome 
the fitting problems. The specialized commercial kits may 
range anywhere from $4,95 to $45.00 depending upon the 
manufacturer. Many of the kits are sold on cross-country 
lecture tours sponsored by fabric stores, department stores, 
or community centers. The methods and patterns may be 
sound, but many home sewers have little knowledge of flat 
pattern design (manipulating a basic garment pattern into
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a new and different style by slashing and spreading the 
pattern), drafting (beginning with body measurements and 
mathematically drawing a custom-made basic pattern from the 
measurements)', or alteration techniques, all of which may 
result in unsuccessful attempts to create a well-fitted 
garment„ These methods may not only waste money , but may 
also result in a loss of conficence for the home sewer.

' Purpose
The purpose of this study was to develop and evalu

ate a women's pants alteration manual for the average home 
sewer. Alteration techniques were based on body measure
ments and variation of hip shapes and posture types using a 
commercial pants pattern.

Problem Statement
Women's pants alteration manuals and commercial 

kits utilize two basic methods of construction and fit:
(1) drafting a basic pants pattern from body measurements 
and (2) major fitting after construction of pants. Both 
methods lack consistent, positive results due to varying 
levels of knowledge and skill of home sewers. Most manuals 
or commercial kits give technical information which is 
above the comprehension of the average home sewer. In 
addition, many of the manuals or commercial kits direct the 
home sewer to make alterations after the garment has been 
constructed. A discrepancy, therefore, exists between



knowledge and skill levels of the home sewer and the knowl
edge and skill required to obtain satisfactory results from 
manuals and commercial kits. A manual targeted specifically 
for the average home sewer utilizing a women's commercial 
pants pattern may result in a more satisfactory garment if 
body measurements, hip shapes,.and posture types are consid
ered.

Assumptions
1. Participants in the study had varying levels of 

clothing construction skill and knowledge„
2„ Participants in the study had various body measure

ments , hip shapes, and posture types.
3. Pants alterations had slight variations due to

fabric type, drapability, and stretch.

Objectives
1. To develop a women's pants alteration manual 

designed for the average home sewer.
2. To evaluate the effectiveness of a women's pants 

‘alteration manual by a comparison of pretest and posttest
scores from an experimental group using the manual and a 
control group using no manual.

3. To evaluate the manual effectiveness as measured
by the experimental participants' responses to subjective 
questions.



4„ To evaluate final fit of the pants by comparison of 
the control and experimental groups as rated by a panel of 
judges„

5= To study and compare body measurements, hip shapes, 
and posture type differences to determine the experimental 
and control groups homogeneity„

Hypotheses
1. There will be no difference between experimental 

and control groups as measured by a pretest and posttest 
covering measurements, pattern alterations, pants wearing 
ease, hip shape, and posture type.

2. There will be no difference between experimental 
and control group pants fit as measured by a fit evaluation 
rating, including pants appearance, ease, grainline, hip 
shape, crotch length, and crotch depth adequacy.

Limitations
1. Experimental and control group participants were 

selected from volunteers rather than a random population. '
2. Participants in both groups had some previous 

clothing construction experience and varying degrees of 
skill.

3. The final basic pants pattern needed additional 
minor adjustments in fit due to different fabric weight, 
drapability, and textures.
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Operational Definitions

1. Fit of pants— pants that hang with crosswise grain- 
line running perpendicular to the floor at hip level with a 
smooth fit through the hip, crotch, thigh, and waist areas.

2. Hip shapes— as defined by Minott (1974, 10-11, 
Appendix A);

a. Average— resembles the standard designer form, 
with no excessive roundness directly below the waist at 
sides and back, with no great side thigh prominence. The 
difference between waist and hip measurement is 10 inches 
or less.

b . Little difference— a difference of 3-8 inches 
between hip and waist measurements, generally does not have 
curves below the waist.

c. Heart— great roundness just below waist, upper 
hip circumference measurement taken 3-4% inches below waist, 
will be larger than the measurement taken at seat level. A 
difference of 6%-10 inches will be seen when comparing 
waist and hip measurements.

d. Semi-heart— lower hip circumference may be the 
same as or up to Ik inches more than that measured at the 
3-4% inch level below the waist. Waist and hip difference 
will be between 6%-10 inches.
- e. Diamond--distinguished by great thich prominence
at sides, with a difference of 11% inches or more between 
waist and hip circumference measurements.
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f . Rounded-diamond— has great thigh prominence at 

the sides as well as the curves resembling the heart type 
just below the waist. This sometimes makes the waist and 
hip measurement much less than the standard diamond. Waist 
and hip differences are 10% inches or more.

3. Posture types— as defined by Minott (1974, 10-11, 
Appendix A).

a. •Average— stands fairly straight with seat 
neither' held out nor tucked under.

b . Tilted hip-forward— tends to stand in a slouched 
manner with a fairly flat, low seat and high prominent roll 
below the front waist or has prominent hip bones.

c. Tilted hip-backward--stands with tummy lower, 
but the buttocks is out and up.

Illustrations of the six hip shapes and three 
posture types descirbed in the operational definitions are 
presented in Figure 1.
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CHAPTER 2

REVIEW OF LITERATURE

Constructing and fitting women's pants can be a dis
appointing undertaking depending on the body build, posture, 
or possible abnormalities of the individual. To help alle
viate some of these problems a manual illustrating methods 
of women's pants alterations considering hip shape and pos
ture type was designed to aid the average home sewer achieve 
a satisfactory product. This review of literature covers 
aspects of women's pants alterations through available 
sources to the home sewer. It is divided into three areas; 
body typing, methods of pattern construction, and fit and 
alteration techniques.

Body Typing
Anthropometric body typing as formulated by Sheldon 

(Croney 1971) consists of three component body types that 
vary along a scale of attribute ratios. The three compo
nents of boty morphology are endomorphy, mesomorphy, and 
ectomorphy (Croney 1971). Endomorphy is a predominance of 
fat, roundness, and fullness os shape. Mesomorphy shows a 
predominance of muscle and bone giving an angular and hard 
appearance. Ectomorphy characterizes an extremely long, 
thin body having a weak and poorly balanced posture
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appearance. As one reaches adulthood, somatotyping becomes 
more difficult due to differences in muscle and fat distri
bution, resulting in disharmony in the physique. Adult 
women lean toward a high endomorphic rating for thighs and 
legs with ectomorphic truck and arms (Croney 1971).

Body typing is not always discussed in reference to 
construction techniques of pants. In comparing sources, 
five (Amiel and Gerhard 1973; Donielson and Pond 1974; 
Goulbourn 1971; Moore 1971; Romaniuk and Knight 1974) had 
no reference to body types. Those sources that referred to 
body types had references that ranged from bags, sags, 
smiles, and frowns to descriptive analyses as protruding 
abdomen, large or flat buttocks, and large thighs (Bush and 
Garber 1976; Ekern 1977; Palmer 1974; Tryoler 1963; Vogue 
1972). Bame (1978) and Minott (1974) classified hip shapes 
under categories. Minott (1974) used average, heart, semi- 
heart, diamond, rounded diamond, and little difference.
Bame (1978) used hip and thigh prominence to describe shape. 
Posutre stances classified as average, tilted hip forward, 
and tilted hip backward were used by both Minott (1974) and 
Bame (1978).

Methods of Pattern Construction
Any garment can be constructed utilizing drafting 

(using body measurements to draw a pattern, pre-made pattern 
kits (a form of drafting and flat pattern using a multiple
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size pattern), or purchased commerical pattern„ The intent 
of most sources is to obtain a pants sloper, which is a 
basic fitted straight-legged pattern that can be cut and 
slashed for modification into different styles» The sloper 
can also be used to compare the relationship of personal 
body shaping to shape in commercial patterns.

Drafting, as a method of pants pattern construction, 
was found in six references (Bame 1978; McCunn 1977; Minott 
19 74; Nastiuk 19 75; Old and Csizinsky 1977; Romaniuk and 
Knight 1974)„ The reference instructions varied from a few 
drawings to almost completely pictorial. The written 
instructions were difficult to understand because of the 
quantity of letters and humbers used to construct the basic 
pattern. These patterns began with a hip block constructed 
from a previously drafted and fitted skirt with additional 
measurements and dimensions mathematically calculated using 
waist proportions or averaged measurements to determine ’ 
crotch depth, crotch length, and thigh allowance. Fit was 
considered only after the drafted pattern was constructed 
in trial fabric. Only one source (Moore 1971) measured and 
compared the drafted measurements to user measurements prior 
to trial garment construction. Final corrections from the 
trial garment were then transferred to the paper pattern.

Pre-made pattern kits and specialized pants books 
contained the most fit information. Of those reviewed, only 
one kit failed to contain fitting instructions (Mrak 1976).
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This kit had only a multiple-sized pattern ranging from 
waist size 20 to 44 inches with recommended wearing ease 
added to the wearer's own body measurements„ A second kit 
contained detailed instructions for fitting and constructing 
pants (Bush 1976). This kit used elastic bands to measure 
the body in quarter segments attempting to obtain truer body 
measurements for pattern fitting. The instructions appeared 
similar to drafting although a presized pattern was provided 
for the pants.

Specialized pants instruction books contain informa
tion in varying degrees on body types and posture. Most 
sources utilized a commercial pattern, except Minott (1974) 
and Bame (1978) who provided instruction on both commercial 
and drafted methods. The degree of instruction varied with 
each book, ranging from slightly detailed alterations to 
very specific abdomen and buttocks body typing, with the 
majority of alterations performed after a trial garment 
was constructed.

Commercial patterns. (Butterick, McCalls, Simplicity, 
Vogue) contain fitting information in the basic pants pat
terns. The degree of information varied with each company 
and consisted of general length and width alterations plus 
some specific problem fittings such as large or small abdo
men or buttocks, crotch length, and crotch depth. Most 
information dealt with simple alterations performed before
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construction and major alterations performed after con
struction.

Fabric information appeared in almost all sources 
reviewed. The information varied in detail with some 
explanation on differences in fit, depending on fabric 
type and weight to tables listing fabric properties for 
fit, care, and garment construction.

Fit and Alteration Techniques
The fitting process described by current commercial 

material began with pattern size selection that varied from 
choosing the exact hip or waist body measurement to selec
tion of a pattern one size smaller than body measurements 
(Ekern 1977). The ease (amount of extra fabric beyond body 
measurement for movability) required for comfortable fit 
remained fairly constant in all references. Minott (1974) 
obtained the required amount of ease by the use of the hip 
circumference measurement, adding more ease for larger mea
surements. Average ease measurements were generally 0--£ 
inch for waist, 1-2 inches for hips, and 1-2 inches for 
thigh. Nastiuk (1975) and Saladino (1970) showed charts 
with actual pants pattern measurements which may be compared 
to commercial patterns, enabling the individual to select a 
pattern close to body measurements. Each pattern company 
used the same voluntary government standard measurements 
for size, but additional ease and body shapping was added at
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each company1s discretion. The companies major pattern 
differences were overall ease allowances and crotch length 
me a s uremen ts which correspond to anthropometric body 
shaping each company chose to follow.

Except for four sources (Bame 1978; Ekern 1977; 
Donielson and Pond 1974; Minott 19 74), pants alterations 
were completed after trial garmet construction by using 
illustrations described as wrinkles, smiles„ or frowns in 
the crotch, hip, and waist areas. All sources had similar 
alteration procedures characterized by front-to-back body 
variances such as protruding or flat abdomen or buttocks, 
full inner or outer thighs, and large or small waist. 
Alterations were performed either by adding or subtracting 
from outside seams or by cutting within the pattern to add 
or subtract width. The four sources previously listed 
stressed analyzing body measurements in order to alter 
before trial garment construction. Additional alterations 
were completed at the trial garmet stage.

Repositioning pants legs was referred to by four 
sources (.Bush 1976; Minott 1974; Nastiuk 1975; Palmer 1974). 
Repositioning is deemed necessary to fit large thighs or 
other leg variances such as knock knees or bow legs which 
could cause diagonal wrinkling,, distorting the pants leg 
shape.

Styling the pants leg width, such as bell bottoms, 
peg leg, or straight legs was discussed in several



references (Bame, 1978; Minott 1974; Tryoler 1963). The 
modification was performed after completion of the basic 
pants pattern when fashion fabric was used. The styling 
technique was accomplished through cutting and spreading 
or decreasing the pattern legs, or by comparison of a 
desired commercial pants pattern to the fitted basic pants 
pattern. Both methods of leg styling were undertaken after 
a sloper or basic pants pattern had been fitted and com
pleted. The leg styling manipulations enable one to remain 
abreast of fashion changes yet retain the basic pants 
pattern that fits personal body shape.

Fabric type was mentioned by almost all sources 
stressing the difference in final fit due to differences in 
weight, stretch, and fabric type. The fabric type could 
affect the final fit of pants causing minor fitting altera
tions to be performed even though the basic pants pattern 
was fitted adequately.

Summary
A review of literature indicated that there were 

many methods of pants construction, varying from drafting to 
using commercial patterns. Most methods had alterations 
completed after construction of a trial garment. Altera
tions as described in most literature referred to bags, 
wrinkles, smiles, and frowns to illustrate the fit correc
tion problems. The major fitting problems mentioned were
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abdomen, buttocks, or thigh variances with only two refer
ences considering body shape and alterations prior to 
garment construction (Bame 1978; Minott 1974)» Fabric 
weight and drapability were mentioned stressing the 
possible variation in fit which might occur in the finished 
pants.

The pants alteration methods reviewed suggest a gap 
where expansion and simplification is needed. References 
either dealt with alterations after completion of a trial 
garment or approached the alteration and fitting process 
through drafting techniques. Body hip shapes and posture 
types were used by Bame (1978) and Minott (1974), but their 
main approach to pants alteration was through drafting 
techniques. Drafting techniques and skills are generally 
beyond the sewing knowledge and ability of the average home 
sewer. After reviewing the literature and studying the 
given techniques, a method of analyzing and performing 
alterations on pants for specific hip shapes and posture 
types before trial garment construction may be of value to 
the average home sewer. This method would not only help 
sewers produce a better fitting garment, but would point 
out the difference in body shaping that may cause difficul
ties in achieving a good fit.



CHAPTER 3

METHODOLOGY

The development and evaluation of a women1s pants 
alteration manual for the average home sewer will be out
lined and discussed in this section. The methodology will 
be divided as follows: instrument development, sample
selection, experimental procedure, and data analysis.

Instrument Development 
The initial step of the project was the preparation 

and completion of a women's pants alteration manual. The 
manual was designed for the average home sewer to aid in 
construction of a fitted pair of pants. Major emphasis of 
the manual was consideration of hip shapes and posture 
types. Minott (1974) and Bame (1978), plus McCalls (1978, 
1979), Simplicity (1966), and Vogue (1978), pants patterns 
were used as references for content, format, and illustra
tions in writing and editing the manual. Photographs were 
taken to show how to complete body measurements. Drawings 
were used to illustrate hip shapes, posture types, pattern

I

alterations, and fitting corrections. The photographs were 
later changed to illustrations as they did not photocopy 
well. The illustrations and directions included in the

16
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manual were designed to aid the 'sewer in analyzing body 
shape to determine hip shape and posture type.

A table was formulated for recording body measure
ments that included: body measurements, wearing ease or
shaping, body measurments plus wearing ease, division of 
body measurements and wearing ease by two, actual pattern 
measurements, and the difference between body measurments 
plus wearing ease and pattern measurements. The table was 
divided into the body measurements explained in the manual,
which are necessary to make a pair of pants (Table 2, Appen-

1 - -

dix B)o Two tables were used to clarify hip shape (Tables 
2 and 4, Appendix B)„ Table 2 includes illustrations of 
the shapes plus criteria for each shape selection. Wearing 
ease for the shapes plus dart size, additional crotch 
length, and leg repositioning was included.

The manual content was divided into two parts:
Part I included pattern selection, body measurements, hip 
shapes, posture types, determining alterations, and perform
ing alterations. Part II contained utilization of the 
basic pattern, pants styling changes, asymmetric body, pants 
fitting corrections, and a glossary.

The completed manual was read by a panel of four 
experts in the clothing field. The experts consisted of a 
college professor, college instructor, graduate assistant, 
and undergraduate student, each one having some degree of 
expertise in clothing construction terminology and skills.
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A non-sewer also read and evaluated the manual for clarity. 
All five readers were reminded of the intended user of the 
manual— the average home sewer. Revisions, such as wording 
changes for greater clarity, cleaner illustrations, and more 
explanations in some sections were made upon the panel's 
recommendations. After the revisions were completed, the 
manual was photocopied and ready for use by the experimental 
group in the pants workshop.

Three different evaluation forms were developed and 
reviewed by the same five panel members who read the manual. 
The three evaluations were a pretest/posttest, a pants fit 
evaluation rating, and a manual evaluation questionnaire.
The pre- and posttests, which was to be administered to both 
experimental and control groups, contained 20 multiple 
choice questions (Appendix C). The questions included areas 
such as pattern sizing, pattern alterations, required wear
ing ease, and corrections for shape and posture type.
Five possible responses were given for each question with 
only one response being correct.

The second evaluation form, the pants fit evaluation 
rating, was administered to both experimental and control 
groups (Appendix D). The fit evaluation had ratings for 
measuring pants appearance, ease, grainline, hip shape and 
posture type accommodation, plus adequacy of crotch length 
and crotch depth. The participants' body measurements for 
waist, high hip, middle hip, and full hip were recorded on
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this evaluation. The nine questions on the evaluation were 
rated on an attribute scale with scores ranging from 1 to 5 
points. A low rating of 1 point was for very poor, 2 was 
below average, 3 was average, 4 was above average, and 5 was 
excellent. The evaluation was completed by panel members 
who evaluated pants fit and recorded body measurements for 
each participant.

The third evaluation was a manual evaluation com
pleted by only the experimental group who used the manual 
(Appendix E). The manual evaluation contained eight ques
tions concerning manual clarity and content, illustrations, 
ease of use, and whether future purchase of the manual would 
be likely. Both open-ended and forced response questions 
were asked. The forced response questions used a rating 
scale with four possible answers for each response. A 
rating of 1 was agree strongly, 2 was agree, 3 was disagree, 
and 4 was disagree strongly. The open-ended questions 
concerned manual content, organization, difficulty in under
standing the manual, and users' comments. Each question 
contained a space for the respondent's own answer.

A workshop preregistration form (Appendix F) was 
developed, asking for name, address, telephone number, and 
the workshop preference day, either Wednesday or Saturday. 
Additional information was sought concerning pattern size, 
waist and hip measurements, plus four questions relating to 
sewing ability, previous experience in pants construction
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and alterations. Included with the preregistration form 
(Appendix F) was a course outline detailing weekly topics 
plus suggested commercial patterns available for purchase 
to make the basic pants.

Sample Selection 
The population selected for both experimental and 

control groups was average home sewers. The sampling frame 
consisted of women from Tucson, Arizona, who had some basic 
clothing construction knowledge. The age range for the two 
groups varied between 20 and 65 years of age. The partic
ipants in both groups were volunteers from the general 
Tucson population. Participants were purposively selected 
through the county cooperative extension homemakers clubs, 
The University of Arizona, and advertisements in the 
Wildcat (the University of Arizona daily paper), and the 
Dandy Dime (a local advertising paper distributed weekly).

The experimental and control group workshops each 
had a sample size of 12 at the outset. With attrition, the 
ending sample size was 11 participants in the experimental 
group and 10 participants in the control group.

Experimental Procedure 
Advertising for the course began several weeks 

before the first class day. The bulletin for the coopera
tive extension homemaker clubs as well as the Wildcat and 
the Dandy Dime ads advised interested participants to call
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the cooperative extension office or School of Home Economics 
for information. A preregistration form and course outline 
(Appendix F) were mailed to the participants, who in turn 
returned them to the researcher by mail. Each participant 
selected the workshop day she wished to attend.

The workshop course outline was used for both exper
imental and control groups. The experimental group received 
the women's pants alteration manual and oral instructions 
and demonstrations. The control group was given oral 
instructions and demonstrations only. The content of the 
workshop consisted of the pretest, pants pattern sizing and 
selection, body measurements, hip shape and posture types, 
selecting and performing pants alterations, pants construc
tion and fitting, pants fit evaluation rating, posttest, 
and manual evaluation.

During the first class, an explanation of the proj
ect was given. The project evaluation procedures were 
explained both orally and in writing, as required by the 
human subjects committee. Approval by the human subjects 
committee (Appendix G) was received prior to the start of 
the workshop. The pretest was then administered to the 
experimental and control group participants.

Pants pattern sizing and selection were explained 
to both groups after which body measurement procedures were 
demonstrated by the researcher and performed by the partic
ipants. The measurement results were recorded on a
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measurement chart provided in the manual and given to the 
control group. The procedure for completing the body mea
surements was as followss

lo The body was taped with masking tape on the sides, 
center front, center back, and inseams locating quarters of 
the body.

2. Measurements were taken and recorded for body halves 
(front and back) for the waist, high, middle, and full hip, 
thigh, knee, ankle, crotch depth, crotch length, pants 
length, and back waist length.

3. The commercial pattern size was determined according 
to the body measurement with pattern selection being made 
from 11 suggested pattern choices provided on the preregis
tration form. The suggested pants pattern had straight 
legs, a waistband, with darts in front and back.

The fabric for the pants projects was provided by 
the researcher. Two different types were purchased, as 
there was not enough fabric available in each type. The 
fabric was prewashed to help prevent any fabric sizing from 
distorting the fit. The two types were similar, one light 
and one medium weight, plain weave, solid colored fabric.
It was felt more reliable results might be achieved if the 
researcher supplied the fabric for the project, but after 
working with the fabric, the researcher found the lighter 
weight fabric to be unsuitable. The fabric type was
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assigned randomly, but the experimental group received the 
majority of the lighter weight fabric, possibly causing less 
accurate fitting in this group.

Both experimental and control groups had demonstra
tions on measuring a commercial pants pattern. Each partic
ipant then measured their own pattern, comparing pattern 
measurements to body measurements, determining necessary 
alterations. Alterations were explained and demonstrated to 
both experimental and control groups. The experimental 
group explanation was aided by the pants alteration manual, 
mainly as a textbook, for greater clarity. Pants altera
tions were then performed by each participant as needed to 
fit the hip shape and posture type. The pants, after alter
ations were completed, were cut, marked, and constructed in 
muslin fabric for the initial fitting.

The researcher fit the constructed pants to each 
participant. This fitting procedure might have changed the 
results of the experiment, as none of the participants 
fitted themselves. The degree of learning might have been 
different if the participants had to fit their own pants, 
or the accuracy of the fit might also be different. The 
amount of fitting was determined by the particpants' own 
judgment as to how they liked their pants to fit. The 
grainline, ease, crotch depth, crotch length, and diagonal 
and horizontal wrinkling were all considered! by the 
researcher when fitting an individual. The fitting was
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first accomplished through pinning the pants to fit the 
body, then sewn by machine, and tried on to be sure the fit 
was still correcto After fitting, the participants were 
shwon how to transfer alterations to their original pattern 
or make a new pattern from the fitted pants.

During the last workshop meeting, three evaluations 
were completed: the posttest was administered, the fitted
pants were evaluated, and the experimental group evaluated 
the women's pants alteration manual. The posttest was 
administered to both experimental and control groups. The 
posttest was the same test that was administered to both 
groups the first day of the workshop.

The fitted pants were evaluated by a panel of 
judges, consisting of four people: two university instruc
tors, a graduate student, and a home sewer selected because 
of her knowledge about clothing construction. The same 
judges were not able to evaluate both the experimental and 
control groups due to unavoidable circumstances? therefore, 
one of the university instructors and the home sewer evalu
ated the control group and the other university instructor, 
graduate student, and home sewer evaluated the experimental 
group. Although unavoidable, the difference in the judges 
and the difference in the number of judges may have biased 
the outcome of the evaluation results. The judges used the 
fit evaluation rating check sheet (Appendix D) to complete 
their pants evaluation. The check sheet contained questions
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on pants appearance, ease, grainline, hip shape and posture 
type accommodation, plus adequacy of crotch length and 
crotch depth. The judges also recorded the participants' 
waist, high hip, middle hip, full hip, and posture type on 
the check sheet. Each judge completed a separate check 
sheet for each participant evaluated.

The manual evaluation (Appendix E) was then com
pleted by the experimental group. The evaluation contained 
questions as to manual clarity, content, illustrations, ease 
of use, and possible purchasing.

Justification of Design 
A quasi-experimental design was selected to test the 

hypotheses. The classicial design format, consisting of an 
experimental and control group, was selected to achieve the 
women's pants alterations manual evaluation. A schematic 
for the overall design is presented in Figure 2.

The experimental design had both strengths and weak
nesses. A discussion of the design and a justification of

Experimental Pretest Stimulus PosttestGroup
Control Pretest PosttestGroup

Figure 2. Classical experimental design
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why it was used for this experiment will be given, discus
sing its merits and weaknesses using Campbell and Stanley's 
(1963) experimental design as a guide. The eight internal 
invalidity factors (history, maturation, testing, instru
mentation, regression, selection, morality, and interaction 
of selection and maturation) of experimental design are 
included in this discussion.

History and maturation presented no serious design 
limitations because of the short 5-week time period between 
the administration of the pretest and posttest. Testing and 
instrumentation created some limitations due to the experi
mental design selected. The ideal design to test the 
effectiveness of the women's pants alteration manual should 
consist of three different groups? a pure control group, 
a modified control group, and an experimental group. A 
schematic for the design appears in Figure 3. The pure

Pure Control Group Pretest Posttest

MOGroupd COntro1 Pretest Stimulus Posttest

Experimental Group Pretest Stimulus Posttest

Figure 3. Ideal design format



27
control group would receive no class instruction but would 
be given the pretest and posttest at the same time interval 
as the experimental group. This group would help establish 
whether a testing effect was present in the study. The 
modified control group, instructed by an instructor other 
than the researcher, would use the women's pants alteration 
manual and take the pretest and posttest as the first group 
had. The experimental group, instructed by the researcher, 
would use the women's pants alteration manual. The same 
pretest and posttest would be administered to the pure con
trol, modified control, and experimental groups. The pants 
fit evaluation rating would be used by both modified control 
and experimental groups. Using the additional instructor 
would help ascertain if the manual was actually effective or 
if the instructor was the effective factor in the experi
ment. This design, although ideal, would be hard for the 
researcher to achieve because of the expense of hiring an 
additional instructor for the modified control group.

The purposive volunteer participation of the stu
dents in the experiment presented some randomization limita
tions. The pretest and posttest results could have a biased 
effect because of the participants' prior and varied sewing 
knowledge and experience. Regression and mortality factors 
presented limited problems to the experiment because of the 
short 5-week time span of the experimental workshop.
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The evaluating instrument used to test the women's 

pants alteration manual had limitations because it was 
tested only through prior reader evaluations, not through 
statistical measures or prior testing to assure its relia
bility and validity.

Even with the limitations discussed, the experi
mental design selected measured the manual effectiveness to 
the degree possible through the constraints of available 
money and time.

The classroom environment presented limitations 
because of the controlled environment. Even with this 
limitation, the learning experience was an important aspect 
of the results of the study regardless of statistical 
significance.

Initial review of the manual and the pre- and post
tests by the panel of experts with revision of content, 
clarity, and format where need before experimental use con
tributed to the design. The final fitted pants evaluation 
used by the panel of judges also strengthened the design 
leading to a more adequate test of the effectiveness of the 
manual.

Data Analysis
The data from the experiment were compiled and 

analyzed statistically. The pretest, posttest, pants fit 
evaluation, and manual evaluation were scored by computer
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using the Mermac Test and Questionnaire Analysis through the 
Instructional Research and Development Department of The 
University of Arizona. The body measurements were hand 
calculated to reach arithmetic averages for statistical 
analysis.

The pretest and posttest scores , pants fit evalua
tion, and body measurements were statistically analyzed 
using t tests. The pretest and posttest means were matched 
together in the following ways to calculate the t test 
scores:

1. Pretests for experimental and control groups
2. Posttests for experimental and control groups
3. Pretest and posttest for control groups
4. Pretest and posttest for experimental groups

Independent one-tailed t tests were calculated for all the 
pre- and posttest scores. Dependent t tests, using indi
vidual participants' matched pre- and posttest scores, were 
calculated for both experimental and control groups. A 
.05 significance level was used for rejection of the null 
hypothesis.

The pants fit evaluation was averaged per individ
ual per question with either two (control group) or three
(experimental group) ratings depending on the number of
judges completing the evaluation. The questions were then 
added together to* obtain an average for each participant's 
total fit evaluation. The individual rating averages were



30
then added together with the other scores for experimental 
or control group to obtain a total average score. This 
average score was then used to calculate independent t 
tests. One-tailed tests with a .05 significance level were 
used to determine if there was a significant difference 
between experimental and control group pants fit.

The participant -s body measurements were averaged 
for the experimental and control groups, averaging the 
waist, high hip, middle hip, and full hip. The individual 
hip shape and the group hip shape was also determined. The 
experimental and control group means were then used to cal
culate t test scores. A .05 significance level using a one
tailed test was used to determine if there was a difference 
in group hip shape between the experimental and control 
groups.

The manual evaluation was examined to determine the 
strength of the manual content. Percentages for the eight 
forced-response questions were obtained per item by averag
ing the number of responses proportionally. These propor
tions were then examined using item average percentages to 
determine strengths or weaknesses in the manual, and by 
column averages to determine overall quality of the manual.



CHAPTER 4

DATA ANALYSIS

The data collected and analyzed in the experiment 
will be discussed in the following formats

1. Hypothesis Ones Pretest and Posttest Scores
2. Hypothesis Twos Pants Fit Analysis
3. Data on Hip Shape and Posture Type
4„ Data on Manual Evaluation,

Hypothesis One
There will be no difference between experimental 
and control groups , as measured by a pretest and 
posttest, covering body measurements, pattern 
alterations, pants wearing ease, hip shape, and 
posture type.
The pretest and posttest (Appendix C) were adminis

tered to both experimental and control groups during the 
workshop meetings. The pretest was given at the first class 
meeting and the posttest was completed 5 weeks after the 
pretest at the last class meeting. The tests were then com
puter scored using the Mermac Test Analysis and Questionnaire 
Package format. These test results were then broken down 
into frequencies, central tendencies, and variabilities.
Table 1 indicates the raw data for the independent pretest 
and posttest scores of the experimental and control groups.
Table 2 gives a comparison of pre- and posttest statistics.

31
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Table 1. Raw scores for pretest and posttest

Experimental Group Control Group
Pretest 
(n = 12)

Posttest 
(n = 11)

Pretest 
(n = 12)

Posttest 
(n = 10)

16 17 15 17
15 16 14 16
12 16 13 15
10 15 12 13
10 14 10 12
9 14 8 11
8 13 8 10
6 11 8 10
6 11 7 10
6 9 6 9
6 9 6
5 5

Table 2. Comparison of pre- and posttest statistics

Experimental Group Control Group
Pretest Posttest 
(n = 12) (n = 11)

Pretest 
(n = 12)

Posttest 
(n = 10)

Low Score 5 9 5 9 .

High Score 16 17 15 17
Median Score 8.5 14 8.5 11.5
Mean Score 9.08 13.18 9.3 12.3
Standard

Deviation 3.68 2. 82 3.72 2.69
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The experimental group pretest had 12 participants 

with raw scores ranging from 5 to 16. The pretest median 
score was 8.5, with a mean of 9.05, and a standard deviation 
of 3.68. The experimental posttest group had only 11 par
ticipants complete this exam due to attrition. The correct 
responses ranged from 9 to 17 with a median score of 14, the 
mean 13.18, and standard deviation of 2.82. These scores 
exhibit an increase of 4.13 between pre- and posttest means 
and a standard deviation nearer to the mean by .86. The 
higher mean and smaller standard deviation show a slight 
improvement in overall scores of the experimental group, 
however, this difference was not significant.

The control group pretest had 12 participants with 
raw scores ranging from 5 to 15. The median was 8.5, the 
mean 9.3, and standard deviation of 3.72. Because of attri
tion, ten participants completed the control posttest. The 
posttest raw scores ranged from 9 to 17, with a median score 
of 11.5, the mean 12.3, and standard deviation of 2.59.
The mean and median scores increased three points with a 
decrease of 1.03 in the standard deviation when comparing 
the control pre- and posttest scores. This change in scores 
shows a slight improvement between the pre- and posttest

Jcontrol group scores, however, the difference was not 
significant.

In comparing the scores between the experimental 
and control posttest, the mean was 1.1 point higher for the
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experimental group , the median 2„5 points higher for the 
experimental group and the standard deviation of .17 indi
cates a wider spread for the control group. The raw score 
range for both groups was the same (9 to 17), but the major
ity of the scores were in the higher range in the experi
mental group (Table 1).

Independent t tests were calculated between means 
and matched in the following manner:

1. Experimental group pretest and posttest
2. Control group pretest and posttest
3. Experimental and control group prestests
4. Experimental and control group posttests

A one-tailed test was conducted using a .05 significance 
level, with the degrees of freedom determining the t-test 
value. The results of the four tests are presented in 
Table 3.

Test 1 (between experimental pretest and posttest) 
has a calculated t of .815, a table value t of 1.721 with 
21 degrees of freedom, and a .05 level of significance.
Test 2 (between control group and pretest and posttest) had 
a calculated t of .266, a table value of 1.729 with 19 
degrees of freedom, and a .05 significance level. Test 3 
(between experimental and control group pretests) has a 
calculated t of .052, a table value of 1.717 with 22 degrees 
of freedom, and a .05 significance level. Test 4 (between 
experimental and control posttests) has a calculated
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Table 3. Independent t tests for Hypothesis One

n
Degrees 

Calculated of 
t Freedom

Table
t

Experimental
Pre- and Posttest 22 .815 21 1.721

Control Pre- 
and Posttest 21 .266 19 1.729

Experimental/
Control Pretests 24 .052 22 1.717

Experimental/
Control Posttests 21 .147 19 1.729

*p < .05

t of .147, a table value of 1. 729 with 19 degrees of freedom
at the .05 significance level.

All four calculated t values were below the table 
value for t indicating there was no difference between the 
pre- and posttest scores for the experimental and control 
groups. It may be noted that the pretest and posttest for 
the experimental group had a calculated value of .815 which 
was higher than the .266 level for the control group pre- 
and posttest score calculation. Although the difference is 
not significant, it does help to indicate that the experi
mental group may have had a greater learning experience than 
the control group.
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One-tailed t tests on two matched dependent means 

were also calculated to test Hypothesis One, Test scores 
were matched in the experimental and control groups for 
individual particpants, A mean difference was calculated 
to obtain the numbers necessary to calculate the dependent 
t test. Unfortunately, names or code numbers were not 
placed on all tests; consequently, only seven experimental 
and five control group participants could be used to obtain 
the matched mean differences. Raw data is presented in 
Table 4 on the matched scores, The experimental dependent 
t test had a calculated t value of 2,458 with 6 degrees of 
freedom and a table value of 1,943 at ,05 significance 
level (Table 5), The control group had a calculated value 
of 2,344 with 4 degrees of freedom and a table value of 
2,132 at the ,05 significance level. The matched dependent 
t-test results indicate that the hypothesis should be 
rejected since there was a difference between both experi
mental and control group pre- and posttest scores. Although 
not statistically significant, the slight amount of differ
ence between the experimental group and the group t values 
could indicate that the experimental group had a more favor
able learning experience, possibly attributable to the pants 
alteration manual.

After calculating the results for Hypothesis One, it 
was felt a nonparametric test would be of value to further 
verify that some improvement actually occurred in the



37
Table 4= Matched dependent pre- and posttest scores

Experimental Group Control Group
(n = 7) (n = 5)

Pretest Posttest Pretest Posttest

16 16 15 16
15 17 12 13
10 14 7 9
10 11 6 15
9 • 9 6 16
6 15
6 13

Table 5„ Comparison of matched dependent pre- and post
test statistics

Mean
Differ
ence n

Calcu
lated

t
Degrees

of
Freedom

Table
t

Matched
Experimental 
Pre- and Posttest 3.285 7 2.458* 6 1.943

Matched Control 
. Pre- and Posttest 3.6 5 2.344* 4 2.132
*p < .05
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experiment0 The fact that the sample size was so small (7 
experimentalj 5 control) makes the central tendency theorem 
less operable, creating more chance that the population was 
not normal. A Wilcoxon's Signed Ranks Test (Minium 1978) 
was calculated for the two dependent group test scores. 
Matched dependent pre- and posttest score differences 
(Table 6) were found separately for the experimental and 
control groups. The differences indicate either a positive 
(+) gain or a negative (-) score difference. If there is 
no difference between pre- and posttest results the score 
is dropped and the value of n is reduced by the number of 
scores dropped. These score differences are then ranked 
ordinally. The ranking is summed for both positive and 
negative sides with the lowest ranked sum used to determine 
statistical significance.

Both experimental and control group Wilcoxon's Signed 
Ranks Tests had a population size of five. The experimental 
group originally had a population size of seven, but after 
dropping two scores because of no change between pre- and 
posttest scores the population was reduced to five. Both 
experimental and control groups had high scores of 15 with 
low scores of 0 (Table 6). The table value for the lower 
ranked score was 0, showing significant positive results for 
both experimental and control groups when rating the pre- 
and posttest score differences.



Table 6. Matched dependent Wilcoxon's Signed Ranks Test
Difference Signed Rank Rank Total

Total
ValuePretest Posttest + - + - + n

Experimental Group -

16 16 0 0 - 0
15 17 2 0 2 0
10 14 4 0 3 0
10 11 1 0 1 0
9 9 0 0 - 0
6 15 9 0 5 0
6 13 7 0 4 0

15 0 5 0*

Control Group
15 16 1 0 .  15 0
12 13 1 0 15 0
7 9 2 0 3 0
6 15 9 0 5 0
6 11 5 0 4 0

15 0 5 0*
*p < .05

wVO
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A Kruder-Richardson 20 and 21 formula testing reli

ability of the pre- and posttest exam was calculated when 
the test was computer graded. The combined experimental and 
control pre- and posttest scores with a sample size of 45 
was .719 for the Kruder-Richardson 20 and .643 for the 
Kruder-Richardson 21. The ultimate score for these tests 
is 1.00? therefore, the reliability, although not perfect, 
is fairly good for a teacher written exam.

Sample size was a contributing factor for the 
acceptance of the hypothesis when testing for independent 
means as compared to rejection of the hypothesis when test
ing for matched dependent mean differences. If the sample 
size had been larger, the results may have been different, 
with possibly a significant difference between the two 
groups. Another contributing factor for the hypothesis 
being accepted could be the method of presenting the infor
mation to the two groups. Both groups were given the same 
information, using oral instructions and demonstrations.
The experimental group was given the pants alteration manual 
which was used almost as a supplementary text, being 
referred to when explaining hip shape and posture types, 
pattern measurements, and alterations. There was a learning 
experience that occurred, as seen by the improvement between 
the pretest and posttest scores for both groups. This 
learning experience, although important in any classroom 
experiment, was not significant enough to warrant rejecting



the hypothesis when testing for a difference in pre- and 
posttest scores between experimetnal and control groups„

Hypothesis Two
There will be no difference between experimental 
and control group pants fit as measured by a fit 
evaluation rating, including: pants appearance,
ease, grainline, hip shape, crotch length, and 
crotch depth adequacy.

The pants fit evaluation (Appendix D) rating was 
completed by a panel of judges who were knowledgeable in 
the clothing field. The evaluation rating consisted of 
nine factors that were rated on a 5-point scale with a 1 
for very poor, 2 for below average, 3 for average, 4 for 
above average, and 5 for excellent. The panel of judges 
rated each individual on the pants fit. The experimental 
group had three evaluating judges (a college instructor, 
a graduate student, and a home sewer). The control group 
had two evaluators (a second college instructor and the 
same home sewer). Unfortunately, due to unforeseen circum 
stances, different judges had to be used for the two evalu 
ations.

The fit ratings were analyzed, computing the aver
age by item, per individual. The item averages were then 
added to gain an overall pants fit average per individual. 
Individual ratings were then added for an overall experi
mental and control group average. Tables 7 and 8 present 
data on the averages, group means, and t-test calculations
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Table 7. Pants fit evaluation averaged raw data

Experimental Group 
(n = 10)

Control Group 
(n = 10)

4.2 4.3
. 3.8 4.3
3.7 4.2
3.7 4.2
3.6 4.2
3.6 4.2
3.4 4.0
3.4 3.9
3.3 3.8
3.0 3.8

Table 8. Fit evaluation rating statistics

Group .
Group
Mean n

Calculated
t

.Degrees 
of
Freedom

Table
t

Experimental 3.6 10
Control 4.06 10
Experimental/

Control 20 .084 18 1.734

*p < .05
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There were 10 participants in the experimental and » 

10 participants in the control group„ The experimental 
overall evaluation mean was 3„6 and the control group evalu
ation mean was 4.06. An independent t test between two 
means was calculated at .084 with 18 degrees of freedom and 
a table value of 1.734 using a .05 significance level. This 
result indicated that Hypothesis Two should be accepted, 
indicating no difference between experimental and control 
group pants fit.

The lack of significance between experimental and 
control pants fit and the higher mean for the control group 
may be due to several factors. The number of persons eval
uating the pants fit may have presented some bias due to 
individual raters' personal judgments of fitting quality 
for pants. Except for the home sewer, the pants fit judges 
were all different and varied in number. The experimental 
group had three judges (a home sewer, university instructor, 
and graduate student). The control group had two judges (a 
home sewer and a different university instructor). The 
possible differences in the individual judge's ratings may 
have changed the outcome of the rating and also may have 
biased the results of the fit evaluation.

Another influencing factor for the acceptance of 
the hypothesis may have been the sewing experience of the 
participants. Upon examining questions on the. preregistra
tion forms (Appendix F and Table 9) concerning the sewers'
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Table 9. Participants' sewing experiences

Experimental
Group
(n = 11)

Control 
Group 
(n = 11)

Sewing Experience
Poor 2 0
Average 6 6
Very Good 3 5

Previous Pants
Yes 7 10
No 4 1

Previous Pants Alterations
Yes 5 8
No 6 3

abilities, it appears that the experimental group was less 
experienced than the control group„ The preregistration 
form contained questions about sewing experience, previous 
pants construction, and previous pants alteration that were 
all self-rated by the participant. There were 22 total 
preregistration forms, 11 for each group. The experimental 
group had self-rated responses of two poor sewers, six 
average sewers, and three very good sewers in the control 
group self-rated responses. In the experimental group, 7 
had constructed pants before as compared to 10 in the con
trol group. Five experimental group participants had
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altered pants before as compared to eight in the control 
group. The greater amount of experience in the control 
group, if the self-rated questions were answered truthfully,, 
may have led to the higher mean results for the fit evalua
tion. With the prior knowledge the control group had, the 
concepts and ability to alter a pattern may have been easier 
than it was for the experimental group.

Another possible reason for the acceptance of the 
hypothesis may be that the researcher fit each individual's 
pants. This procedure may have biased the results since a 
better fit may have been achieved than if the participants 
had done their own fitting. The fabrics used to construct 
the pants is yet another factor which may have caused addi
tional variables. The researcher purchased the fabric, but 
unfortunately it was not the same for each individual. The 
majority of the experimental group fabric was lighter weight 
and more loosely woven than the control group fabric. The 
difference in fabric can tend to create differences in fit 
and overall appearance of the pants.

In sum, the sewing ability of the participant, the 
researcher's fitting the pants, and the fabric type may 
have all created additional variables leading to the accep
tance of Hypothesis Two. Even with these factors, the 
participants should have learned about pants fitting and 
construction of their completion of a pattern and watching 
the fitting technique.



Hip Shape and Posture Type
Body measurements of the experimental and control 

group participants were recorded on the pants fit evaluation 
by the judges„ Measurement means and standard deviations 
were calculated for both groups for each of the following 
measurements: waist, high hip, middle hip, and full hip.
The difference between the waist and full hip measurement 
was also calculated to determine the hip shape. Independent 
t tests were calculated for each measurement comparing the 
experimental and control groups to determine if the body 
shapes were similar or different. The body measurements, 
means, standard deviations, and t-test calculations are 
presented in Tables 10, 11, and 12.

The t-test scores calculated between the experi
mental and control group body measurements all show the 
groups were similar in shape. All the tests had 16 degrees 
of freedom, a table value of 1.746 using a .05 significance 
level. The calculated t tests were .063 waist, .099 high 
hip, .08 middle hip, .08 full hip, and .106 for the differ
ence between waist and full hip. As all the t values were 
smaller than the table values, there was no difference 
between the experimental and control group body shapes 
(Table 11).

The means and standard deviations are also very 
similar for both groups. The waist mean was 30.72 experi
mental and 31.85 control with the standard deviation of
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Table 10. Participants' body measurements and hip shape

Waist
High
Hip

Middle
Hip

Full 
. Hip

Difference 
Waist and 
Full Hip Hip Shape

Experimental Group
27 35 39 40 13 Diamond
27.75 32 36.5 39.5 11.75 Diamond
38 33.75 34.5 35 7 Heart
31 37.5 40 40 9 Average
31.5 37.5 39.25 40.25 8.75 Heart
32 36.5 37.5 37 5 Little Difference
32 38.75 42 41.25 8.25 Semi-heart
35.5 39 40 39.5 4 Little Difference
Control Group
24.5 30.5 34 35 10.5 Average
24.5 32.5 37 38 12.5 Diamond
27.5 33.5 36.5 37 9.5 Average
28.5 34.5 36.5 38 9.5 Average
32 38.75 42 45 13 Rounded Diamond
32.5 38.5 40.5 40 7.5 Semi-heart
33 37 38 39 6 Little Difference
33 39.5 39.75 40 7 Semi-heart
36 43.5 44.75 44.25 8.25 Heart
46 53 53 50.5 4.5 Little .Difference
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Table 11. Independent t tests for group body measurements

Waist
High
Hip

Middle
Hip

Full
Hip

Waist/Full 
• Hip 

Difference

n 18 18 18 18 18
Calculated t o 063 .099 o 00 00o .106
Degrees of Freedom 16 16 16 16 16
Table Value 1.746 1.745 1.746 1.746 1.746

*p <o05

Table 12. Group body measurement 
and hip shapes

meansf standard deviations.

Waist
High
Hip

Middle
Hip

Full
Hip

Waist/Full
Hip
Difference Hip Shape

Experimental Group
>

Measurement
Means 30.72 36.26 38.59 39.06 8.34 Heart
Standard
Deviation 2.75 ,2.32 2.19 1.91 2.87
n 8 8 8 8 8
Control Group
Measurement
Means 31.85 38.13 40.2 40.68 8.83 Semi-heart
Standard
Deviation 5.87 6.15 5.19 4.38 2.58
.n . . . . IQ . 10 . 10 10 10 .



2.75 for experimental and 5.87 for control. The high hip 
mean was 36.25 for experimental, 38.13 for control with a 
standard deviation of 2.32 for experimental and 6.15 for 
control. The middle hip mean was 38.59 for experimental 
and 40.2 for control with a standard deviation of 2.19 for 
experimental and 5.19 for control. The full hip mean was 
29.06 for experimental and 40.68 for control with a standard 
deviation of 1.91 for experimental and 4.38 for control.
The difference between waist and full hip mean was 8.34 for 
experimental and 8.83 for control with a standard deviation 
of 2.87 for experimental and 2.58 for control. Upon exam
ining the raw scores in Table 10, it can be seen that there 
is one deviant body shape that makes the standard deviation 
spread much wider in the control group. The experimental 
group standard deviation is fairly constant in the 2 to 3 
range.

The individual hip shape is determined by the dif
ference of the waist and full hip measurement. Referring 
back to the operational definitions on page 5,  the different 
hip shapes are explained and illustrated. In the experi
mental group (n = 8), one average (9-11" difference), two 
little difference (6-8" difference), two heart (6^-10" 
difference, with a larger full hip), and two diamond hip 
shapes (over 11" difference) were found. The control 
group (n = 10) had three average shapes, two little differ
ence, one heart, two semi-heart, one diamond, and one
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rounded diamond (over 11" with a fuller high hip) hip 
shapes„ The overall average hip shape was heart for the 
experimental group and semi-heart for the control group„

The posture type formula was not as clear as the 
hip shape and was analyzed and recorded by the fit evaluator 
judges. The operational definitions and illustrations for 
posture type may be reviewed on pages 5 and 6 . The posture 
types are average, hip tilted forward, and hip tilted back
ward. In tabulating the posture types it was found that the 
experimental group (n = 8) contained four average, three, 
tilted forward, and one tilted backward. The control group 
(n = 10) contained six average, one tilted forward, and 
three tilted backward posture types.

Upon comparing the differences in body measurements, 
hip shape and posture types (Table 10) it is apparent that 
individual alterations and fitting would be required to fit 
a pair of pants since so few bodies are proportioned the 
same. All of the participants did some alterations to fit 
garments before construction. The alterations after initial 
construction varied from major (length adjustment to crotch 
depth or length, repositioning legs, or readjusting the 
pattern after initial construction) to minor (adjusting 
side or inseams).. The end result, fewer pants fitting 
problems after initial construction, was apparent in both 
groups with only two control group participants needing 
major alterations. It appeared to the researcher that
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these participants had not completed the necessary pattern 
alterations prior to initial construction. Although no 
written record of necessary alterations was kept, it seemed 
that the majority of fitting was minor, mainly fitting the 
individual body and personal preferences.

Manual Evaluation
The experimental group completed a manual evaluation 

at the last workshop session. The evaluation consisted of 
forced response and open-ended questions (Appendix E). The 
evaluation had eight questions with a numbered response 
scale of 1 for agree, 2 agree, 3 disagree, and 4 disagree 
strongly. The questions concerned manual clarity, ease in 
following directions, organization, understanding, clarity 
of illustrations, ability to use the manual outside class, 
and purchasing the manual for home use. The open-ended 
questions concerned changes to manual content, organization, 
difficult sections, and general comments about the manual. 
Table 13 contains response proportions for each question. 
Percentages were calculated on all questions individually 
and as a whole to determine the response rate.

The percentages calculated on the four responses as 
a whole were: 48% for agree strongly, 49% for agree, 1%
for disagree, and 2% omitting responses. None of the 
participants disagreed strongly with any question.
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Table 13, Manual evaluation percentages

Agree 
.Strongly. 

(%)
Agree . 
. (%). .

Disagree 
. .(%) ..

Disagree
Strongly Omit . Total• 

(%)

Clearly Written 64 36 0 0 0 100
Easily Followed 64 36 0 0 0 100
Logically Organized 55 45 0 0 0 100
Manual Understanding 55 45 0 0 0 100
Clear Illustration 
and Diagrams 36 64 0 0 0 100
Outside Classroom Use 45 55 0 0 0 100
Problems with Home Use 
if Purchased 36 55 0 0 9 100
Manual Purchase from 
Book or Fabric Store 27 ' 55 9 0 9 100

Column.Averages 48 . 49 1 0 2 100



In looking at the individual question response 
rate, it was found that questions 1 and 2 (manual clarity 
and organization) both had 64% agree strongly and 36% per
cent agree. Questions 3 and 4 (logical organization and 
manual understanding) each had 45% agree strongly and 55% 
agree. Question 5 (clear illustrations) had 36% agree 
strongly and 64% agree. Question 7 (purchasing and using 
manual outside class) had 36% agree strongly, 55% agree, 
and 9% omit the question. Question 8 (purchasing the 
manual) had 27% agree strongly, 55% agree, 9% disagree, 
and 9% omit the question.

The open-ended questions had only a few comments 
concerning changes of the measurement chart and ease allow 
ances. Some respondents felt they had not really studied 
the manual as much as might be necessary while others had 
no comments. The sparse remarks in the comment section 
could be interpreted to mean that either too much was 
wrong with the manual to begin giving constructive crici- 
cism, or the manual was adequate to serve the participant1 
purposes.

It may be summarized from the overall percentages 
of the forced responses and the few comments in the open- 
ended responses that the manual was adequate. It should 
be noted that the forced response percentages decreased in 
strongly agree acceptance as the questions concerned the
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purchase of the manual and the clarity of the illustrations 
and charts. With this decrease in response percentages, it 
is evident that some revisions are necessary. If the manual 
is shortened, has more clarity in the illustrations and 
charts, and better organization, it might be purchased if 
discovered in a bookstore or fabric store.

v



CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

A woman's pants alteration manual using a commercial 
and considering hip shape and posture type was developed 
and tested to determine its significance in obtaining a 
well-fitted pair of pants = Two groups, an experimental 
(n = 12) using the alteration manual as a text, and control 
(n = 12) receiving instruction and demonstrations only, 
were used for evaluating the manual. A 5-week workshop, 
held once a week for 3 hours, was organized to test the 
manual. Three evaluation forms were developed to evaluate 
the manual effectiveness: a pretest and posttest, pants
fit evaluation, and a questionnaire concerning the manual. 
The results from the evaluations were statistically analyzed 
to determine if the hypotheses should be accepted or 
rejected.

The pre- and posttest scores were used to calculate 
frequencies, central tendencies, and standard deviations.
T tests were calculated, testing the experimental and con
trol group pre- and posttests four ways. These t tests 
all showed no difference between the experimental and con
trol group scores, therefore hypothesis one was accepted. 
Matched dependent t tests were also calculated on the

55



matched experimental and control pre- and posttests.
These t tests showed a significant difference in both 
experimental and control groups. Because of the small 
sample size (7 for experimental, 5 for control) a Wilcoxon 
Signed Ranks Test was computed on matched dependent scores 
The test indicated a positive difference in both experi
mental and control groups. It is therefore concluded 
that there was no difference in the experimental and 
control groups pretest and posttest scores when t tests 
were calculated independently, but there was a significant 
difference in the pretest and posttest scores when calcu
lating dependent mean difference t tests. There was 
improvement for both experimental and control groups with 
the experimental group having a slightly higher signifi
cance for the dependent t tests. The statistical results 
possibly indicated that the learning with the manual was 
just as effective as without the manual. As indicated 
by the slight change in pre- and posttest scores and the 
fact that a fitted pants pattern was achieved, a learning 
experience occured, which is important in any classroom 
experiment.

The pants fit evaluation was completed by four 
seperate judges. One of the judges evaluated both experi
mental and control groups with the remaining three judges 
evaluating only one group. The evaluation scores were 
averaged per individual, per item, then averaged as a



total experimental or control group to determine frequen
cies and center tendencies. An independent t test was 
calculated between experimental (n = 10) and control 
(n = 10) group overall means. The t test indicated there 
was no difference in fit between the experimental and 
control groups. Therefore, hypothesis two was accepted.
It can be concluded that the pants fit was the same for 
both experimental and control groups. The fact that the 
researcher fit each individual's pants may have biased 
the fit evaluation, thus obtaining these results.

The pants fit evaluation judges recorded body 
measurements for each participant. These measurements 
were used to determine if both groups were similar. The 
measurements were averaged per the experimental or control 
group with an average hip shape determined for the group 
as a whole. Means and standard deviation were calculated 
for each measurement: waist, high hip, middle hip, full
hip, and difference between waist and full hip, which 
were used to calculate independent t tests. It was found 
that both groups were similar since the results of the 
t tests indicated no significant differences between 
measurements. The individual measurements indicated that 
there was variation in hip shape, but this hip shape 
averaged out to a heart or semi-heart shape.

The manual was evaluated by the experimental group 
only. A questionnaire containing forced response and



open-ended questions was used to gain proportional averages 
concerning the manual clarity, content, illustrations, 
charts, and future purchasing of the manual. The question
naire data indicated the manual was easily followed but 
improvements in organization, illustration, and charts 
would make the manual more useful to the home sewer.

In overviewing the results of the experiment itz
might be stated that although not all the results proved 
to indicate differences between the experimental group and 
control group pre- and posttests when calculated by inde
pendent t tests there was a difference between the two 
groups pre- and posttest when a matched dependent t test 
and a Wilcoxon's Signed Ranks Test were calculated. The 
fit evaluation of the basic pants also indicated there 
was no difference between the experimental and control 
groups. The body measurements indicated both experimental 
and control groups were similar, helping to establish 
that the groups were alike at the beginning of the experi
ment. The pants alteration manual questionnaire indicated 
improvments were needed to make the manual publishable.
Most important, especially to the participants in the 
workshop, a learning experience occurred as indicated by 
the fact that all the participants completed a basic 
pants pattern.
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Recommendations for Future Study 

If this study were replicated, the following changes 
are recommended.

1. A pure control group should be used to take the 
pretest and posttest with no stimulus being given to deter
mine if there was a testing effect present. The same time 
period should be used for all groups.

2. The pants pattern should be constructed two ways: 
one directly from the pattern with no prior alterations and 
a second pants pattern constructed with pattern alterations 
for hip shape and posture type. These two patterns should 
then be compared at the initial fitting to determine 
differences in fit.

3. The pants should be evaluated before fitting 
(after initial construction) and after fitting to determine 
the degree of difference and number of fitting alterations 
necessary to obtain an appropriate fit.

4. The fitted pants should be transferred to a 
permanent pants pattern and reconstructed in fashion fabric 
to determine if the basic alterations were correct. These 
fashion fabric pants should also be evaluated to determine 
the final fit of the pants. As stated earlier, the differ
ence in fabric weight and construction makes a difference 
in the final pants fit.
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5. The women's pants alteration manual should be used 

as the major source of information for the construction 
of pants to adequately test its effectiveness„

60 The experimental and control groups should be 
larger in size than those obtained in the present study.

7. A third control group is recommended using another 
instructor? other than the researcher. This group would 
help to determine if the instructor was biasing the results 
or if the manual and alteration techniques were actually 
effective -and sound.

8. The manual itself, to be effective for the average 
home sewer, should be condensed in both illustrations and 
written instructions. Condensation will help the flow 
and understanding of the manual. It must be short and 
more concise since many home sewers lack the knowledge 
and skill to assimilate much information, nor do many 
read an entire set of instructions.

9. The pre- and posttests should be revised to ade
quately test the concepts and be tested for validity and 
reliability prior to use.

10. The same evaluators should be used for all pants 
fit evaluations in the experiment.

11. The fabrics used for pants construction should be 
the same type so no variance in fit is due to the fabric 
type. This will help achieve more reliable results.



12. The workshop should be extended to eight classes, 
meeting once a week for 3 hours to adequately alter, 
construct, and fit both pants patterns.



APPENDIX A

PUBLISHER'S LETTER GRANTING PERMISSION TO USE 
ENCLOSED PAGES FROM PANTS AND SKIRTS
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tiiraess MRS: KAY KUSHINO
Rights & Permissions

August 26, 1980

Mrs. Madeline N. Arriaga 
2301 S. Calle Zamora 
Tucson,; AZ 85710

Dear Mrs. Arriaga:

Thank you for your letter of August 20 requesting permission to use some 
material on pages 10, 11, and 12 of PANTS AND SKIRTS^hy Jan Minott, to be 
included in your masters thesis and the manual on pants alterations.

We would be willing to grant permission for your use of this material as 
indicated with the stipulation that the source of your information be 
acknowledged with a credit line citing author, title, date of publication, 
and publisher. This must be done on each page where our copyrighted mater
ial appears.

For your information, the descriptions of the hip shape have been updated 
in Mrs. Minottfs recent book, FITTING COMMERCIAL PATTERNS. This informa
tion appears on page 103 of this book.

When your manual is published, please send us a copy for our files. Is 
it to be used exclusively at your school, or are you planning it for nation
al marketing? It is necessary for us to have this information for our re
cords.

We appreciate your consulting with us and extend best wishes for the successv 
of your thesis as well as the manual.

Sincerely

Kay &ishino

cc: Jan Minott

Burgess Publishing Company 7108 o h m s  l a n e  o M in n e a p o l is ,  m in n . 55435 ° (612) 831-1344
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2 Analyzing the  Figure

Although figures come in an amazing variety 
o f shapes and sizes, it is possible to  classify 
each one according to  hip type and posture 
type. O ne’s height, weight, and hip measure
ment have nothing to  do with hip type and 
posture type. In each area o f the human body 
there are always three main classifications in 
regard to both  shape and postute.

1. An "average" hip type (AV) resembles a 
standard designer’s dress form. There is no 
excessive roundness directly below the 
waist at sides and back. There is no great 
side thigh prominence. The greatest hip 
circumference is at the seat level, usually 
from 7" to  9" below the waist (Figure 
2.2a).

Hip Types
The three hip types or shapes are “average,” 
“ heart,”  and “ diam ond.” The “ semi-heart” 
and “ rounded-diam ond” come within these 
classifications. Each one o f these has a symbol 
as indicated in the descriptive paragraphs 
below and shown in Figures 2.1-2.4. Through
out the book these symbols are used for easy 
identification.

Analysis of Hip Type
Wear a knit body stocking, leotard, panty 
hose or girdle that defines your silhouette 
well. Study your figure in the mirror thor
oughly.

Seat

Avetaea h'P «vpe Heart hip type Diamond hip type
HIP TYPES 

Figure 2.1

2. The figure with very "little difference" 
(LD) (under 8") between hip and waist 
measurements generally does not have 
curves below the waist; however, some

, requirem ents for the semi-heart or average 
work out well (Figure 2.2b).

3. A "heart" hip type 1 ^ )  has great round
ness just below the waist. The upper hip 
circumference measurement taken 3" to 
4 -1 /2" below the waist (depending upon 
size) will be larger than the measurement 
taken at the seat level. The hips appear 
m uch smaller at the natural hipline 7" to 
9 " below the waist than at the upper level 
(Figure 2.3a).

4. The "semi-heart" hip type's ( s ? )  curves 
below the waist may not appear as ex
trem e as those o f the true heart. The 
lower hip circumference may be the same 
as or up to  1-1/2" more than that mea
sured at the 3" to  4-1/2" level. There is 
no side thigh prominence (Figure 2.3b).

5. The "diamond" hip type ( ^ )  is distin
guished by great thigh prominence at the 
sides; the difference between the body 
waist measurement and the lower hip 
circumference is 11-1/2" or more. The dia
mond should never have the tape measure 
placed below the seat level because this

10



measurement is usually smaller than at 
the fullest part o f the seat (Figure 2.4a).

6. The "rounded diamond" hip type ( + )
has great thigh prominence at the sides as 
well as the  curves resembling the heart 
type just below the waist. This sometimes 
makes the difference between waist and 
hip measurements much less than a stan
dard diamond (Figure 2.4b).

Posture Types
Posture types are “ average," “ tilted hip- 
forw ard." and “ tilted hip-backward." A clue 
to  which posture type you are is found in the 
amount o f  difference between the back and 
fron t floor-to-waist measurements.

Analysis of P ostu re  Type
First compare your back and front floor-to- 
waist measurements. Then stand sideways 
before a full-length (three-way, if possible) 
mirror, and study what you see. 2.

Observe your figure and measure carefully.
Your posture classification can change with 
1/8" too  much or too  little difference be
tween front and back. When in doubt, select 
average. The fitting will tell the story (Figure 
2.5).

1. The "average" posture type stands fairly 
straight, with the seat neither held out nor 
tucked under. The side seams o f skirt or 
pants fall straight on this figure, and are 
closely aligned with the ankle bone. The 3. 
center front floor-to-waist measurement is

Average Tilted Tilted
posture hip-forward hip-backward

Fipire 2.5

the same as, or up to  1/2" longer than the 
center back floor-to-waist measurement 
(Figure 2.6).

The "tilted hip-forward" posture type
tends to  stand in a somewhat slouched 
manner, with a fairly flat, low seat, and a 
high prom inent roll below the front waist 
o r has prom inent hip bones. For this 
figure, the front floor-to-waist measure
m ent may be 5 /8" or more longer than 
the back floor-to-waist measurement. The 
forward hip tilt causes skirt hems to  dip in 
the back and pants to sag under the seat, 
unless this problem has been corrected in 
the patterns (Figure 2.7).

The "tilted hip-backward" posture type
stands with the tummy lower, but with
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Tiled h*> f orwerd T iled  h iM e c k e e d

CF 1/2'<* ^ C F  « 5/8" or 
more longer

 than CB
floor-lo-wai«i

CF is usuallv 1/2"

POSTURE TYPES

Figure 2.6 Figure 2.7 Figure 2.8

the posterior out and up The person with 
(his posture type seems to  be leaning 
forward. The backward hip tilt causes 
skirt hems to ride higher in back; simi
larly, pants may hike up over the seat, 
unless this problem has been corrected in 
the patterns. The center front floor-to- 
waist measurement will be 1/2" or more 
shorter than the center back (Figure 2.8).

The back measurement may be longer 
than the front when curves just below the 
waist in back are extrem e but the posture 
is obviously average.

The Asymmetric Figure
The asymmetric figure has a difference be
tween the right and left sides o f the body. 
This is not at all uncommon. The difference 
may be in length, with one hip higher than 
the other; or the difference may be in width, 
with one hip larger. Most often, the hip that is 
higher is also larger (Figure 2.9).

If you noticed that your skirts hang low on 
one side, one hip probably is higher. You can 
check this when you measure your figure for 
the waistline depth (floor-to-waist) measure
ment (Figure 2.10).

Discovering a difference in width may not be 
easy. The best way to analyze whether one

Figure 2.10Figure 2.9

hip is larger than the other may be in the 
fitting o f your test skirt or test pants. If one 
hip is larger, that side will have a too-tight 
look or a tension pull, while the smaller side 
will have an excess o f fabric. Try to determine 
whether the difference is in the upper hip 
area, the thigh area, or both.

If your figure is very asymmetric, you will 
take this into account when making your hip 
blocks. Instructions for drafting the patterns 
include special instructions for the asym
metric figure.
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INTRODUCTION ^

Depending on their fit, pants can be the most comfortable or 

uncomfortable garment a woman wears. This manual is designed to help 

the average home sewer fit a pair of pants considering her individual 
hip shape and posture type.

A commercial pants pattern is used, making it easier for the 
inexperienced sewer to alter the pattern before pants construction. A 

trial garment is then made, fitted, and used for a basic pants pattern. 

Variations can be made from this basic pants pattern by simply compar

ing the fitted pattern to any commercial pattern. There may be minor 

fitting adjustments depending upon the pattern style and fabric used 
to construct the pants.

The manual is divided into two parts. Part I includes 

instructions on purchasing a commercial pattern, taking body measure

ments, descriptions and identifications of hip shapes and posture 

types, the pants pattern and the basics of altering pants. Part II 

includes using the basic pants pattern, fitting the asymmetric body, 

pants fitting corrections, and a glossary.

Good luck and much success in creating a well-fitting pair of

pants!

1
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Supplies
1. Commercial pattern— a basic style pants pattern with a fitted,

darted waistline and straight legs.

2. Fabric— woven fabric that does not stretch easily, such as trigger,

kettlecloth, or sturdy broadcloth.

3. Thread
4. Zipper— 7 to 9 inches

5. Tape measure

6. Straight ruler

7. Straight pins

8. Hand needles
9k. Elastic or string to mark waistline

10. Masking tape
11. Invisible tape (such as Scotch Magic tape)

12. Felt-tip colored pens or colored pencils
13. Tissue paper (used to alter the pattern).

2
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PART I 

SELECTING A PATTERN

All pattern manufacturers use the same body measurements and 

pattern types in sizing their commercial patterns. Each company, 
however, varies wearing ease (the extra width beyond the actual body 

measurement for comfort and movement) and garment styling allowed in 

the pattern.
Even for pants, patterns are sized by height and body measure

ments . The measurement chart (Figure 1) shows the size differences for 

each figure type. As seen from the chart. Misses and Women's sizes are 

for the same height woman, S'S" to 5'6". Junior, Junior Petite, and 

Half Size are for the shorter woman, 5* to 5*4". Although patterns 

are sized by height, your actual height may not determine the type of 

pattern type. The torso, whether short or long, will determine the 

type of pattern to use, as patterns are sized with this length in mind. 

Figure types (Misses, Women, Junior, Junior Petite, or Half Size) 

depend on the back-waist-length measurement to determine the size of 

the crotch depth and crotch length for the pants pattern. Determine 

body type and measurements before purchasing a pants pattern so the 

correct size and type of pattern can be used to alter and fit the 

pants.
To purchase the pants pattern you need: waist, full hip,

and back-waist-length measurements (Table 1). The back-waist-length

3
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« M r r » r r  MISSES
M«m « pw m # ar» designed tor a well proportioned, end 
developed figure, about S'S* e  SI* without shoes
• te a _________#  ■ Sd t »  t 4  Sd td  »

Bust » V r  3 1 * 3 2 * 3 4  36 36 40  42 "
Wa.st 23 24 26 2 6 *  26 M  32 34 "
Hip 3 2 *  33 *  34 *  36 36  40  42 44 "
Bee* Waist

_______ Length 1 5 *  15*4 16 1 6 *  1 6 *  16% 17 1 7 * "

JUNIOR
Junior pattern* are designed tor a wen proportioned 
ehorter wanted hgure. about 5 4 to S’S* without shoes

• T • 11 IS 16
30 31 32 3 3 *  35 37 "

Waist 22 *  23 *  24 *  25 *  27 29 "
Hip 32 33 34 3 5 *  37 39 "
Back Waist Length 15 15V* 1 5 *  15V. 16 16V."

JUNIOR PETITE
re desi
,51*1

Btee_________________3 »  6 »  T|p B »  1 1 »  13|p

Bust 30 31 32 33 34 35 '
Waist 22 23 24 25 26 27 •
Hip 31 32 33 34 35 36 '
Back Wa-st Length 14 1 4 *  1 4 *  14% 15 15V*'

S

Junior Pent* pattern* are designed for a wen proportioned 
petite figure about S’ to 5 1* without shoes

WOMEN
Women * patterns are designed tor the larger more fully 
mature figure about 5*5* to 51* without shoes
BUs 36 40 42 44 46 46 60
Bust
Waist
Hip
Back Waist 
Length

42  44 46  46  50 52 54"
35 37 39 4 1 *  44 46 *  49"
44  46  46  50  52 54 56

17 V. 1 7 *  1 7 *  1 7 *  17V* 1 7 *  18'

a a ^ s -r w a e -  HALF-SIZE
Matt-size patterns are for a fully developed figure with a 
short beck waist length, about 5*2* 10 S T  without shoes

B U s 1 > *  1 1 *  1 4 *  1 6 *  1 3 *  3 0 *  2 2 *  # 4 *

Bust 33 35 37 39 41 43  45 47 '
Waist 27 29 31 33 35 37 *  40 4 2 * '
Hip 35 37 38 41 43  4 5 *  46 5 0 * '
Back Waist
Length 15 1 5 *  1 5 *  15 V* 1 5 *  16 1 6 *  1 6 * '

Figure 1. Body measurement chart for selecting the 
pattern type and size

4
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nmn!

WAIST AND FULL HIPBACK-WAIST LENGTH

Figure 2. Location of body measurements to determine pants 
pattern type and size

5



Table 1. Body measurement chart for recording and determining 
pattern type and size

Waist ■________

Full Hip ________

Back-Wai st-Length

6
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measurement will help to select the type of pattern and the waist and 

full hip measurements help to select the pattern size (Figure 2).

Select the pattern closest to your actual hip measurement. If you are 

between hip sizes, choose the next smaller size pattern, unless you are 

large framed, then select the next size larger. Table 1 may be used 

to record these body measurements.

A simple waisted pants pattern should be selected. The best 

type pattern is one with darts in the front and back waistline, a fitted 

waistband with a zipper (Figure 3). The location of the zipper does not 

matter, as the pants can be fitted properly with any zipper location. 
Straight pants legs are best to make this basic pattern. Avoid pockets, 
gathers, pleats, or tucks in the waistline since these styling changes 
can be added after the basic pants pattern is completed.

The pants pattern you select depends upon your personal pref

erence. Pattern companies.vary in their body shaping allowances, 

therefore you may need to try different companies* patterns to best 

fit your body shape and pants needs.

BODY MEASUREMENTS 

Correct body measurements are the most important part before 

beginning pants construction. Without accurate measurements your pants 

alterations will be incorrect which creates difficulty in fitting the 

pants pattern. Wear undergarments or light clothing that does not add 

bulk to your body when measuring. Select a new tape measure as old 

ones become stretched with use and will give incorrect measurements.

Have a friend help you measure for greater accuracy.
7
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Figure 3. Pants pattern style desirable for constructing 
a basic pants pattern

8



Prepare to Measure
1. Locate your natural waistline. Tie a string or piece of elastic 

around the waist and move your body from side to side. This movement 

allows the string to locate the natural waistline. This is your natural 

waistline even though it may feel differently from where you normally 

wear your waisted clothing.
2. Mark the sides, center front, center back, and inseams with mask

ing tape, extending the tape below knee level (Figure 4). The tape gives 

greater accuracy in measuring, especially if the body is asymmetrical 

(having a high hip or larger area on one side of the body). Mark the 

center front and center back with one continuous piece of tape under the 

crotch. The point where the inseam and center seams intersect is the 

crotch point.

Now Measure

Descriptions of the body measurements are divided into circum
ference and length areas. The circumference measurements (Figure 5) are 

taken separately for the front and back of the body. Use the masking 

tape markings to separate the front and back body halves. The length 

measurements (Figure 6) are taken to the desired finished pants length 

where it applies. Table 2 provides an area for recording the body 

measurements.

Circumference Measurements
1. Waist— taken at natural waistline, marked by string or elastic.

2. High hip— taken 3 inches below the natural waistline.

3. Middle hip— taken either 5 to 7 inches below the waistline. To 

determine this location, measure the distance from the waistline to

9



83

WAIST

CROTCH LENGTH

WAIST TO HEMLINE

INSEAM

Figure 4. Prepare to measure. —  Locate waist, tape 
sides, center front and back plus inseams.
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WAIST 
HIGH HIP
MIDDLE HIP
FULL HIP

THIGH

KNEE

ANKLE

Figure 5, Circumference measurements: waist, high hip,
middle hip, full hip, thigh, knee, and ankle
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WAIST TO HEMCROTCH
LENGTH

CROTCH
DEPTH

INSEAM-

Figure 6. Length measurements: crotch depth, crotch length,
waist to hemline, inseam
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Table 2. Body measurements
Difference 
Colunn 4 and

Bearing Ease Colunn 1 Plus Pattern Colunn 5
Measurenent Body Measure and Shaping Column 2 Keasureoents + or

1. Baist

Back

Total

2. High Hip 3-

Total

3. Middle Hip

Total

4. Pull Hip
Front

5. Crotch Depth
Right Side

Left Side

6. Crotch Length

Back

7, Thigh

Back

Total

8. Knee

9. Ankle

10. Waist to Hem

11. Inseam to Hem

To Determine Hip Shape Find the Difference Bettseen Waist and Full

Waist
Difference

Full Hip

My Hip Shape

13
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full hip. If this measurement is 7 3/4 inches or less, take the middle 
hip at 5 inches below the waist. If this measurement is 8 inches or more,
take the middle hip at 7 inches below the waist.

4. Full hip— taken at the fullest part of buttocks.

5. Thigh— measured approximately 1 inch below crotch point.

Measure the fullest part of the thigh.

6. Knee— circumference is taken at the fullest part of the knee.

This measurement is used when making straight leg or tapered pants.

7. Ankle— taken where the ankle bone is located. This measurement

is used when constructing straight leg or tapered pants.

Length Measurements

8. Crotch depth— taken in a sitting position. Sit on a firm, flat 

surface and measure from the natural waistline, slanting the tape toward 

the flat surface. The tape measure should be even with your center 

crotch point at the flat surface. This measurement is taken on both 

left and right side to determine if asymmetric alterations are needed.

9. Crotch length— taken in two measurements: front and back. Mea

sure from center front waistline to crotch point then to center back 

waistline. Note individual front and back length measurements.
10. Waist to hemline— taken from natural waistline to desires

finished length of pants.

11. Inseam— taken from crotch point to desired hemline length.

This measurement is a truer length measurement, especially when the 

pants have a lowered waistline.

14
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BODY TYPING

Body measurements will help identify the hip shape and posture 

type. The different hip shapes will help to determine necessary alter- 

tions for the body type.

Hip Shapes and Variations 
There are three main hip shapes (average, heart, and diamond) 

with three variations (little difference, semi-heart, and rounded 

diamond) (Figure 7). Table 3 will help determine your hip shape. The 

difference between the waist and full hip measurement determines the 

shape. A description of the shape and how best to camouflage it is 

given in this section.

Average Hip Shape

Average Hip Shape (AV) resembles a standard designer's dress 

form. There is no excessive roundness directly below the waist at 

side and back. There is no great side thigh prominence. The greatest 

hip circumference is at the seat level, usually from 7 to 9 inches 
below the waistline. There is less than 11 1/2 inches but more than 

8 inches difference between waist and full hip measurements (Figure 7; 

Table 3). The average hip shape can wear almost any pants style. 

Straight legs, flares, tapered, pleats, and pockets are all acceptable 

for this figure type. Few pattern alterations are needed because 

pattern company designers use this hip shape as a model.

15
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Figure 7. Hip shapes: average, little difference, heart,
semi-heart, diamond, and rounded diamond

16
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Table 3. Selecting Hip Shapes

Hip Shape
Waist and Hip 
Difference

Shape
Illustration

Average 9-111* inches

Little Difference Under 8 inches

Heart 6^-10 inches 
High Hip is Larger 
than Full hip

Semi-Heart 6*3-10 inches 
Full Hip may be 
1*3 Inches larger 
than High Hip

A

Diamond 11*3 inches or more 
Prominent Thigh

Rounded Diamond 10^ inches or more 
Fuller High Hip 
than Diamond Shape

Note: To Determine Hip Shape, Find the Difference Between
Your Waist and Hip Measurement. Compare this Difference to the Chart 
and Select your Hip Shape.

17



Little Difference Variation

The figure with very Little Difference (LD), under 8 inches, 

between hip and waist measurements generally does not have any curves 

below the waist (Figure 7; Table 3). This figure type will use very 
narrow darts because of the slight difference and lack of curves of the 

hip shape. These narrow darts may be omitted from the front waistline 

with the fullness eased into the waistband or facing. This figure can 

use pockets, waistline pleats or gathers because of the lack of a 

prominent hip line. Straight legs or tapered legs work well for this 

type of hip shape.

Heart Hip Shape
A Heart Hip Shape (H) has great roundness just below the 

waist (Figure 7; Table 3). The upper hip circumference measurement 

taken 3-4 1/2 inches below the waist will be larger than the measure

ment taken at the seat level. The hips appear smaller at the natural 

hipline, 7-9 inches below the waist, than at the upper level. The 

difference between the waist and hip for the heart shape is 6 1/2-10 

inches. This type of figure needs more waistline shaping to accommo
date the high hip measurement. Some of this extra fabric can be 

removed with a contoured dart. A short, contoured dart (Figure 8) is 

used, tapering the dart to nothing at the high hipline. The remaining 

shaping will need to be eased into the waistband in order to fit the 

smaller waist measurement. This body shape should use smooth front 

pants with no pleats, gathers, or big pockets. A natural waistline

18
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/ '

t . V

AVERAGE NARROW CONTOUR

Figure 8. Dart shapes: average, narrow, contoured
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will help camouflage the high full hips. The waistline should be 
slightly loose so the larger high hipline is not accentuated.

Semi-heart Hip Shape
Semi-heart Hip Shape (SH) curves below the waist may not 

appear as extreme as those of the true heart (Figure 7, Table 3).

The lower hip circumference may be the same as or up to 1 1/2 more 

than that measured at the 3-4 1/2 inch level. There is no side thigh 

prominence. The difference between waist and hip measurement will be 

about 6 1/2-10 inches. Extra shaping is still necessary in the waist

line with short contoured darts used. This figure type should wear 
a natural waistline that is slightly loose. Pleats and fullness at 

the waistline should be avoided. Large pockets will also appear to 

add to hip size.

Diamond Hip Shape
Diamond Hip Shape (D) is distinguished by great thigh 

prominence at the sides (Figure 7, Table 3); the difference between 

the body measurement and the lower hip circumference is 11 1/2 

inches or more. The full hip at the thigh level of this shape will 

also need to be measured as the thigh level is many times larger 

than the full hip measurement. The diamond shape will have average 

size darts which may be longer than the pattern in the buttocks 

area. This type of shape should wear pants that are cut straight 

from the hipline. Tiny pleats or tucks at the waistline minimize 

the difference between waistline and hipline. Controlled fullness 

is good for larger figures. Avoid full cut, baggy pants with large

20
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front and back pockets. Very tapered or peg leg pants should be 

avoided as they accentuate the hipline.

Rounded Diamond Hip Shape

The Rounded Diamond Hip Shape (RD) has great thigh promi

nence at the sides as well as the curves resembling the heart shape 
just below the waist (Figure 7, Table 3). This sometimes makes the 

difference between waist and hip measurements less than a standard 

diamond. Differences between waist and hip may be 10 1/2 inches or 

more. This shape should combine the styles of diamond and heart 

shaping. Avoid pleats or gathers at the waistline. Large pockets 

should also be avoided. This shape should also have little fullness 

added to the front of the garment if a protruding stomach is present. 

The pants legs should be straight, avoiding tapered or peg legs. 

Baggy, pleated pants will tend to accentuate the prominent hipline.

Posture Types

The three posture types that are determined by the way a 

person stands and carries the body are: average, tilted forward, and 
tilted backward. The descriptions and illustrations (Figure 9) for 

the posture types will help you determine which type is yours.

Average Posture Type

A person with average posture stands fairly straight with the 

seat neither held out nor tucked under. The side seams of pants fall 

straight on this figure and are closely aligned with the ankle bone.

21
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AVERAGE TILTED FORWARD TILTED BACKWARD

Figure 9. Posture types: average, tilted hip forward, tilted
hip backward
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Tilted Hip Forward Posture Type

The person with the tilted hip forward posture tends to stand 
in a somewhat slouched manner with a fairly flat, low seat. A high, 

prominent roll below the front waist or prominent hip bones is common 

for this type. The forward hip tilt causes pants to sag under the 
seat level.

Tilted Hip Backward Posture Type

The person with this posture type (tilted hip backward) stands 

with the tummy lower but with the buttocks out and up and appears to 

lean forward. The backward hip tilt causes pants to hike up over the 

buttocks.

Additional Body Shaping 

Besides the hip shapes and posture types, the size and location 

of the abdomen, buttocks, and leg stance need to be considered. Use 

the illustrations given in Figures 10 and 11 to determine the size 

and shape of your abdomen and buttocks, noting whether they are flat, 

full, high, or low. Figure 10 illustrates the different leg shapes: 

average, large inner thighs, thin inner thighs, full front thighs or 

large extended back calf.

Buttocks Shaping
The shape of the buttocks can be accommodated through darts, 

crotch length, and back width, either at the side seams or within the 

back pattern pieces. The darts may vary in size and length depending 

oh the buttocks shaping. A low, flat buttocks will need long, narrow

23
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FULL BUTTOCKS FLAT BUTTOCKS FLAT STOMACH FULL STOMACH

Figure 10. Buttocks and abdomen shaping: full buttocks, 
flat buttocks, flat stomach, full stomach

24
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f u l l  f r o n t t h i g h s l a r g e o r e x t e n d e d
BACK CALF

Figure 11. Leg shapes: average, knock kneed, bowlegged,
full front thighs, large or extended back calf
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darts (Figure 8) ending just before the full buttocks. A large, high 

buttocks will require shorter, more contoured darts ending just 
before the full buttocks (Figure 8). By taking separate front and 
back measurements, the width of the back pattern can be adjusted 

before cutting by adding within the pattern or at the side seams 

(Figure 20, p. 47). Never alter the width from the center back seam 

as it will distort the pants fit.

Stomach Shaping

The shape arid height of the stomach can be accommodated 

through the darts, crotch length, and front width at the side seams 

or within the pattern. A high round stomach will need short contoured 
darts and a longer crotch length. The high round stomach will mean 

the waistline will have to be eased into the back with more shaping 
necessary. The flat stomach will have thin, narrow darts that point 

to the hip bones or may have no darts at all. There will be very 

little shaping in the waistline. Added width for the stomach may be 

accomplished by adding to the front side seams on the front pattern 

piece only (Figure 20, p. 47). Taking a separate front body measure

ment allows the pattern to be custom fit to the stomach shape.

Leg Shapes

Standing with legs 1-2 inches apart and against a wall, note 

your leg shape. Does your calf touch the wall before your buttocks, 

are your legs bowed or knock kneed, do your thighs touch or are they 

average (Figure 11)? Note your leg differences to determine your leg 

shape and whether changes on the pants pattern are necessary.1
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1. Average Stance. The inner legs touch slightly, but the leg is 

straight with only natural curves. Leg repositioning may be necessary, 

but it may be done by increasing or decreasing the inseam and side 

seams rather than cutting and slashing within the pattern as is neces

sary with some of the leg shapes (Figure 21, p. 48).

2. Large Inner Thighs or Knock Kneed. If the thighs touch or the 
legs are knock kneed when standing with feet 1-2 inches apart, reposi

tioning will be necessary. The pants legs can be repositioned 1-2 1/2 

inches to fit the body leg shape (Figure 21, p. 48). When reposition

ing for inner thighs, the repositioning should extend the entire 

length of the pants inseam and side seam.

3. Thin Inner Thighs, Bowlegged. If the legs are spread apart 

in the inner thighs, or bowlegged, when standing with feet 1-2 inches 

apart, repositioning will be necessary. The pants legs will need 

repositioning, making the inseam smaller and the side seam wider.

Move the entire pants leg over 3/4-2 1/4 inches depending on the leg 

shape. The inseam should be curved at the inner upper thigh area 

like the curved shape of your inner thigh. The crotch length will 

not be changed with this alteration (Figure 21, p. 48).

4. Full Front Thighs. This type of thigh is usually found on 

the athletic person. To correct for this type of thigh, the front 

crotch length should be lengthened 1/2 inch for small to medium hips 

and 1 inch for large hips. The front side seam may also need widening 

to accommodate the thigh fullness. A separate front thigh measurement
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will help determine the amount of extra width needed (Figure 20, p.-47 

and Figure 21, p. 48).

5. Large or Extended Back Calf. This body stance is recognized 

by standing against a wall of determine if the calves touch the wall 
before the cuttocks. To fully correct for this body stance, it is 

necessary to slash the entire length of the back pants leg from the 
dart to the hemline. The leg is then reshaped to fit the extended 

calf. The upper pants leg is tapered in between the knee and 

buttocks and the calf area is extended to accommodate the lower 
leg. This alteration, done before pants construction, will remedy 

the problem, but a center back seam must be used.

THE PANTS PATTERN 

Identifying the pants pattern markings and major lines is the 
first step taken before measuring or altering the pattern. Locate 

the lines indicated on Figure 12 on the pattern pieces before begin

ning to measure (Figure 12).

Grainline Arrow

The grainline arrow runs the length of the pattern piece. 

Cutting on the straight grain allows the garment to hang correctly 

on the body. The full hip measurement is used to determine the 

horizontal or crosswise grainline. The vertical or lengthwise grain- 

line begins from the full hip and extends the length of the pants.

If a garment is off-grain, the side seams will not hang straight and 

will slant toward the front of the garment, winding around the legs.
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DART

CROTCH 
SHORTEN LENGTH 
OR
LENGTHEN
LINE

• CROTCH 
* DEPTH

f—SEAM LINE

SHORTEN
CR
LENGTHEN
LINEGRAINLINE

ARROW

Figure 12. Pants pattern markings and major lines
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Almost everyone has seen a pair of jeans that hangs incorrectly. Off- 

grain garments are uncomfortable since they get longer on one side 

with the side seams slanting forward. Grainline is very important 
and must be kept in mind during the cutting phase of construction.

If grainline is changed during alterations, it must be trued or 

straightened from the hipline to hemline so the final garment will 

hang correctly. Figure 13 illustrates grainline.

Seam Line
The seam line, or stitching line, is the broken line (Figure 

13) that indicates where you will be machine stitching.

Cutting Line
The cutting line is the solid line used as a guide during

cutting.

Seam Allowance
The seam allowance is the distance between the stitching and 

cutting line on the pattern. A normal seam allowance is 5/8 inch, 
but when constructing the basic pants pattern increase this allowance 

to 1 inch. This wider seam allowance allows for alterations after 

the first fitting.

Shorten and Lengthen Lines

The shorten and lengthen lines are the double lines (Figure 

12) indicating the location to shorten or lengthen the crotch depth 
or hemline of the pants. If no lines sire provided on the pattern, 

one should be marked 9 inches below the side waistline, drawing a
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STRAIGHT
GRAINLINE
ARROW

HIPLINE

STRAIGHT
GRAINLINE

OFF-GRAIN 
PANTS

Figure 13. Grainline illustrations
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line horizontally across the pants for the crotch area and at the 
knee area for lengthening the pants.

Crotch Depth

Crotch depth is used to determine the distance from the waist

line to crotch. The crotch depth is measured on the back pattern 

piece only. If no crotch depth line is provided, draw one horizontally 

across the pants leg from the crotch point to the side seam (Figure 
12) .

Crotch Length

Crotch Length is the measurement from the center front or 
center back waist to the crotch point. This measurement allows the 

pattern to be altered for a flat or protruding stomach or buttocks. 

Adjusting this measurement helps to accommodate different posture 

types as well.

Darts
Darts help shape the flat fabric into controlled fabric to 

fit the various body sizes and shapes. Figure 8 illustrates different 

dart shapes and Figure 12 shows the dart placement on the pants 

pattern. Pants may be constructed without darts? however, the extra 

fabric needed for shaping the pants must be eased into a waistband 

or gathered with elastic to fit the curved body. Darts may vary in 

size and shape, but they always point toward the fullest part of the 

body, ending before the fullness. A dart never extends into the full 

body area.
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MEASURING THE PATTERN 
When measuring the pattern for size, remember to measure in 

the same location as was used for body measurements. The same body 

measurements are repeated on the pattern to make sure the pattern 

will fit. By comparing the body measurements to pattern measurements, 

necessary alterations will be determined. Accuracy is as important 

now as it was when the body was measured. The measurement chart on 

p. 13 may be used to record the pattern measurements. Marking the 

pattern measurements on the pattern tissue is helpful, as future 
reference to these measurements may be done. The measurements should 

be taken to within 1/8 inch for accuracy.

Supplies Needed
Supplies needed to measure the pattern are as follows:

1. Felt-tip pen or pencil

2. Tape measure

3. Measurement chart (p. 13).

Procedure

Steps to follow when measuring the pattern are listed below:

1. When measuring, fold in or subtract the measurement for all 

darts, tucks, gathers, and seam allowances.

2. Measure seam line to seam line. The seam line is the broken 

line on the pattern. The center front or back line is used for mea

surement if no stitching line is present (Figure 14).
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WAISTLINE
HIGH HIP
MIDDLE HIP
FULL HIP

KNEE

INSEAM

ANKLE

CROTCH
LENGTH

^CROTCH
'd e p t h

SIDE PANTS LENGTH

Figure 14. Measuring the pants pattern
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3. To measure the length measurements (distances for hiplines, 

crotch depth, and hemlines) begin at the side waist seam line and 

measure the desired length (Figure 14).

4. Record the measurements on the pattern and Table 2 (p. 13). 

Compare the body measurements and pattern measurements adding necessary 

wearing ease or shaping (Table 4) to determine the correct amount for 

alterations. Note on Table 2 in the area provided whether the changes 

are adding or subtracting to the width or length of the pattern.

PANTS WEARING EASE OR SHAPING 
Patterns have some wearing ease (the amount of extra fabric 

beyond body measurements for movability) added to the body measurements 

printed on the pattern envelopes. Your body measurements may differ 

from the pattern measurements, requiring changes in the amount of 

wearing ease needed. The hip shape provided in Table 4 suggests wear

ing ease and shaping for individual hip types. The shaping for the 

hip types is an extra allowance, many times beyond the required ease 

allowance, to adequately fit the body size and hip type. The 
wearing ease acts as a rule of thumb only for the average hip type.

If the hip type is different from average, refer to Table 4 to deter

mine the amount of shaping needed. The table divides the shaping 

into knit and woven fabrics. The type of fabric, depending on its 

stretch, can provide built-in ease requiring less ease to be added 

to the pattern to fit the body size and hip shape.' A woven fabric 

such as trigger or kettlecloth (both are tightly woven and do not 

stretch easily) make good fabric for the basic pants pattern. This
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Table 4» Pants shaping allowances

Average Difference Heart Semi-heart Diamond
Rounded
Diamond

Knit Woven Knit ' Woven Knit Woven Knit Woven Knit Woven Knit Woven

Small up to 25" 0" 1/2-1" 1/2-1" 1 1/2-2" 3/4" 1 1/2-2" 1/2-3/4" 1 1/2-2 1/2" 0-1/4" 1/2-1" 1/2" 1 1/2"

Medium 25 1/2-30" 1/2" 1 1/2" 1/2-1" 1 1/2-1" 3/4" 1 1/2-2" 1/2-3/4" 1 1/2-2 1/2" 1/2" 1-1 1/2" 1/2" 1 1/2"

Large over 30 1/2" 1/2-1" 1/2-1" 1/2-1" 1 1/2-2" 3/4" 1 1/2-2" 1/2-3/4" 1 1/2-2 1/2" 1/2" 1-1 1/2" 1 2

Full Hip

Small up to 36 1/2" 1/2-3/4" 1-1 1/2" 3/4-1" 1 1/2-2" 1/2" 1 1/2" 1/2" 1-1/2" 1/2" 1" 1/2" 1-1 1/2'

Medium 37-40 1/2" 3/4" 1 1/2" 3/4-1" 1 1/2-2" 1/2" 1 1/2-2" 3/4-1" 1 1/2-2* 3/4" 1" 1/2" 1-1 1/2'

Large over 41" 1" 2" 3/4-1" 1 1/2-2" 3/4" 2" 1" 2" 3/4-1" 1 1/2-2" 1" 2"

Crotch Depth Eaoe

Full Hip Size

Small up to 36 1/2" 3/4" 3/4" 1/4" 3/4" 1/4" 3/4" 0" 3/4" 1/4" 3/4" 1/4" 3/4"

Medium 37-40 1/2" 3/4" 1" 1/4" 3/4" 1/4" 2/4-1" 1/4" 24-1" 1/2" 3/4-1" 1/2" 1 1/4"

Largo over 41" 1 1/4" 1 1/4" 1/4" 3/4" 1/2" 1 1/4" 1/2" 1 1/4" 3/4" 1/2“ 1/2" 1 1/4"

Average
Little
Difference Heart Semi-heart Diamond

Rounded
Diamond

Width at top 3/8-3/4" 0-1/4" 5/8--7/8" 5/8-7/B" 3/8-S/8 " S/8-7/8"

Average Straight Contoured Contoured Average
Contoured

Contoured

Average
Large Inner

Thighs Heart and Semi-heart shapes
Diamond and Rounded 
Diamond Shapes

Log Repositioning

Full Hip Size

Small up to 36 1/2" 0-1/2" 1" 1/2" 1/2-1"

Medium 37-40 1/2" 0-12" 1-1 1/2" 1/2-1" 1-1/2"

Large over 41" 0-1/2" 1-2" 1 1/2-2" 
larger adjustment if the leg shape is more pronounced. Uneven amounts of 
front pattern pieces depending on where the fullness of the leg is

1-2"
leg repositioning may be done to the

f
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type of fabric would require the full amount of shaping for the
i

pattern. Gauze fabric, however, has more stretch and would require 

less additional ease. Knit fabrics need less ease because of their 

built-in stretch. The amount of stretch the fabric has may be 

checked, giving an idea of the amount of necessary ease. The fabric 

stretch is determined by stretching a 4-inch double layer of crosswise 

fabric, making note of how much it stretches beyond the 4-inch mark.
If it stretches 3/4 inch, it is slightly stretchy; 1 inch is moder

ately stretchy, and 2 inches is super stretchy. The amount of ease 

and shping is determined by the fabric stretch and can be removed 

from the pattern measurement according to the amount of stretch.

Divide the amount of stretch in half and remove this amount from the 

pattern side seams. If there is practically no stretch, and the full 

amount of ease or shaping to the side seam.

Shaping is necessary to accommodate the different hip shapes. 

The amount of shaping is determined by the difference in the size of 

the waist, high hip, and full hip. Table 4 provides the necessary 

shaping for the body size and hip shape. This extra shaping will 

replace the standard wearing ease if the hip shape is other than 

average. The table also includes dart widths for each hip shape. , 

Individual body shapes may dictate a different width or length for 

the dart. Individual shape may also dictate removing the dart from 

the front pants and easing in the fullness when attaching the waist

band. These differences in shaping will be accounted for when fitting 
the pants pattern.
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BASIC PANTS PATTERN ALTERATIONS 

Once the pattern is measured and compared to the body measure

ments, alterations can be done. Some basic principles to remember 
when altering are as follows:

1. Pattern pieces should lay flat or be pressed flat after alter

ations Eire complete.
2. Length alterations are completed before width alterations.

3. If a tuck or fold is used to shorten the pattern only, one-half 

the total measurement is folded. For example, to decrease length by

1 inch, fold the pattern piece only 1/2 inch. If the pattern is cut 

and overlapped, the full measurement is used.

4. When adding to side seams, remember to divide the total mea

surement by the number of seams to which you are adding. For example, 
the addition of 1/2 inch to the front and back side seams will 

increase the pattern by 2 inches.

5. The straight grainline must be trued or redrawn up to the 

full hipline after completing alterations. If the grain is not 

straight, the finished garment will not hang properly.

6. Always increase or decrease the pattern either from within or 

from the side seams. NEVER use the center front or center back seams 

for alterations since this will distort the pattern shape.

7. The pattern may be altered as a whole or separately on either 
front or back, depending on the individual body differences. This 

allows changes for front and back body shaping to be made. The only 
exception to this is the overall pants length and crotch depth which
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must be equally adjusted on front and back side seams for each indi
vidual side.

Supplies Needed
Supplies needed for alteration of the pattern are as follows:

1. Tape measure

2. Invisible tape (Scotch Brand Magic tape)

3. Tissue paper

4. Colored felt-tip pens or pencils

5. OPTIONAL: Dressmaker's curved ruler or French curve for
truing curved pattern edges.

Alteration Order 

The pattern should be altered in the following order:

1. Front and back length of pants
2. Front and back crotch depth

3. Crotch length front and back. (These will measure differently.)
4. Waistline

5. Hipline

6. Leg repositioning.

Alteration Procedures 
The following steps should be followed when making the alter

ations :

1. Compare your body measurements plus ease or shaping to the

pattern measurement, determining if pattern adjustments are neces

sary.
39



2. Alter the pattern in order given, truing cutting lines and 

grainlines if necessary.

3. Allow 1 inch seam allowances for the basic pants pattern.

Pants Alterations

1. The Pants Length (Figure 15) should be altered by cutting 

and spreading or overlapping the pattern on the shorten or lengthen 

lines indicated on the pattern.

2. Crotch Depth (Figure 15) is altered on the shorten or lengthen 
line in the pattern hip area. If no line is given, measure down 9 

inches from the waistline and draw a horizontal line at right angles 

to the straight grain arrow. The pattern is either folded to decrease 
or cut and spread to increase. (If folded, remember that only one- 

half of the total amount is folded.)
3. Crotch Length (Figure 16) is altered by the use of a wedge

or triangle shape extending from the center seam to, but not through, 

the side seam. The wedge allows the pattern to be altered only where 
needed. This alteration is done to accommodate the different shapes 

of the stomach, buttocks, and posture. The front and back alteration 

will probably be a different size wedge because the back and front 

crotch measurements may vary. The crotch length alteration may need 

to be completed by making two separate slashes if the amount needed 

is larger than 1 1/2 inches (Figure 17). If the individual has large 

inner thighs, the crotch point may also be extended to increase the 
crotch length. The crotch depth and crotch length may be altered 

as shown in Figure 18.
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LENGTHENSHORTEN

LENGTHENSHORTEN
CROTCH DEPTH

t— PANTS LENGTH

ORIGINAL CUTTING LINE 
NEW CUTTING LINE

Figure 15. Pattern alterations for pants length and 
crotch depth
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-  -  v.

INCREASEDECREASE

ORIGINAL CUTTING LINE 
NEW CUTTING LINE

Figure 16. Pattern alterations for crotch length
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INCREASING DECREASING

ORIGINAL SEAM LINE 
ALTERED SEAM LINE 
TRUED SEAM LINE

Figure 17. Increasing or decreasing crotch length. —  This 
procedure is used to change the crotch length if more than 1 1/2 
inches is necessary.
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DECREASINGINCREASING

Figure 18. Crotch depth and crotch length combination 
alteration
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4. The Waistline is altered by tucking or spreading the pattern 

piece for the necessary amount. If less than a total of 2 inches is 

necessary, alter the pattern by increasing or decreasing the outside 

cutting lines on the side seams. (Remember to divide the total amount 

by the number of fseams to which you ard adding.) True the cutting 

lines after the alteration is complete (Figure 19).

5. Hiplines (Figure 20) can be changed in the same manner as 

the waistline. If the. adjustment is more than a total of 2 inches, 

cut a square out of tiie pattern in the hip area only and spread or 
Overlap the pattern the necessary amount. Once the alteration is 
complete, true the cutting line so it is a continuous curve.

6. The Repositioning of the Pants Legs (Figure 21) may be accom

plished by increasing or decreasing the side seams or inseam, depend

ing on the thigh fullness and leg shape. Table 4 gives average 

amounts of repositioning for the different leg shapes. Individual 
leg shapes may require more or less than the amount of shaping the 

table suggests. A separate back and front thigh measurement may be 

of help in determining where the majority of the leg repositioning

is necessary. The pants legs will need repositioning within the 

pattern to accommodate the leg shape if more than 1 inch change is 

necessary. The actual pattern thigh and leg will measure 1-2 inches 

larger or more depending on the style of the pants. The crotch 

point may be increased or decreased on the cutting and redrawn for 

innder leg changes. The side seam may also be increased or decreased 

on the cutting line to accommodate a fuller outer thigh. The pattern 

may also be slashed within, making a horizontal cut at thigh level
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CHANGES MADE ON PATTERN CUTTING LINE

INCREASING DECREASING

CHANGES MADE WITHIN THE PATTERN

DECREASING

ORIGINAL CUTTING LINE 
TRUED CUTTING LINE

Figure 19. Increasing or decreasing waistline seam
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CHANGES MADE ON PATTERN CUTTING LINES

DECREASINGINCREASING

CHANGES MADE WITHIN THE PATTERN

DECREASINGINCREASING

ORIGINAL CUTTING LINE 
TRUED CUTTING LINE

Figure 20. Increasing or decreasing hipline
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INCREASING DECREASING

Mr

INCREASING INSEAM INCREASING SIDE SEAM
DECREASING SIDE SEAM DECREASING INSEAM

----------  ORIGINAL CUTTING LINE
--------- TRUED CUTTING LINE

Figure 21. Increasing or decreasing the width of the 
pants legs
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(about 1 1/2 inches below the crotch point) and shifted to change the 

inseam and side seam. The cutting lines are then trued.

Once alterations are completed, use the commercial pattern 

guidesheet for instructions on how to sew the pants together.
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PART II 

USING THE BASIC PATTERN

The basic pants pattern has many uses. It may be used to 

compare the fit to other commercial pants patterns. It may also be 
used to create new styles such as different leg shapes (bell bottoms, 

peg legs, or straight legs) or waistline changes (elastic, pleats, 

or gathers). Directions for the basic pattern use are given in this 

section.

Preserving the Basic Pattern

Once the basic pants pattern is complete it should be trans

ferred to tag board, heavy paper, or non-woven fabric to preserve it. 

Heavy paper or tag board will not stretch and may be hung in a closet 

for storage. Non-woven fabric that holds its shape may also be used.

When transferring the pattern remember to be accurate. The 
steps for transferring are given below:

1. Draw the altered pattern stitching lines, being sure not to

shift the pattern, on the permanent board or non-woven fabric.

2. Once the pants outline is drawn, add the following lines:

a. 5/8 inch seam allowance and cutting line

b. Darts

c. Lines showing high, middle, and full hiplines
d. Crotch depth line, showing the distance from the waistline
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e. Knee line and ankle line with measurement distances from 

the waistline.

f. Hemline plus 1 1/2 inches for hem allowance.

The body measurements should be transferred onto the permanent 

pattern so they may be checked since differences in body weight and 

proportion occur. If only small changes in body shaping occur, adjust

ing the entire pattern is unnecessary, and only changes to the side and 

inseam will be necessary. If major body changes occur, the entire pants 
pattern will need refitting.

The basic pants pattern will not provide a perfect fit every 

time due to differences in fabric weight and type. Knits and woven 

fabric will fit differently, just as heavy denim and light-weight gauze 

will fit differently. Simple alterations, as taking in or releasing 

the side and inseams, may be used to fit these minor changes caused by 

different fabric types. Different styles of pants may also require 

minor changes. To fit the pants, be sure to try them on before the 

waistband is attached. Change the side seams if necessary, retrying 

the pants before attaching the waistband.

• COMMERCIAL PATTERN USE 

When using the basic pants pattern to fit other commercial 

patterns follow these steps:

1. On the commercial pattern, draw the full hipline horizontally 

from side seam to center front and center back. This line 

should be perpendicular to the lengthwise straight grainline 

(figure 22).
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4—  FULL HIPLINE

LOCATE AND MATCH FULL 
HIPLINE ON UNFITTED 
AND BASIC PATTERN

REDRAW UNFITTED PATTERN 
TO CORRESPOND TO 
BASIC PATTERN

NEW COMMERCIAL PATTERN
- - --  FITTED BASIC PATTERN

Figure 22. Using the basic pants pattern with a comnercial
pattern
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2. Lay the commercial pattern on top of the basic pattern 
matching the full hiplines.

3. If necessary, redraw the top and side waistline, hip, and 
crotch length matching the basic pattern cutting lines to 

the commercial pattern cutting lines.

4. Check the crotch point and thigh for size and shape. The 

leg may be shaped differently below the thigh area for 

different pants styles.

5. Fit the altered commercial pattern before the waistband is 

attached. If the fit is correct, attach the waistband.

6. Changes that may have to be completed at the first fitting 
are:

a. Adjusting side seams.

b. Adjusting the inseam for correct crotch length and 
thigh shape.

REMEMBER: Always draw or sew a continuous line when changing

the seam lines. If changing the waistline size, the

waistband size must also be changed so the two will

fit together properly.

PANTS LEGS CHANGES 

The pants legs can be changed (Figure 23) by either slashing 

and spreading or overlapping the pattern below the thigh area. The 

width changes must be equal on each side of the grainline arrow. If
the straight grain is altered, true it by redrawing so it is in the
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FULL HIPLINE --}

KNEE LINE

BELL BOTTOMS STRAIGHT LEGS

ORIGINAL 
CUTTING LINE 
TRUED CUTTING 
LINE

FULL
HIPLINE

KNEE
LINE

TAPERED LEGS

Figure 23. Pants legs changes
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center of the pants leg. The straight grainline should be perpendicu
lar to the full hipline on the pattern.

Bell Bottoms

Change the width of the leg from the knee to hemline. The 

change should be the same size on the back and front of the pants legs. 

Adding equally on either side of the grainline helps the legs remain 

the correct size and shape after the width has been changed. True the 

straight grainline. See Figure 23.

Straight Legs
Draw a straight line from the hipline to hemline on both side 

and inseams. Add the same amount to both front and back pants legs. 

True the straight grainline. See Figure 23.

Tapered Pants

. Draw a straight line from hipline to hemline tapering at the 

knee and ankle. Be sure to have the pants hemline large enough for 

the foot to enter. If pants legs are too narrow, a zipper must be 

inserted or a slit made. The knee area must be large enough for 

movement (Figure 23).

WAIST CHANGES

The waistline may be changed on the front or back of the 

pants or both front and back. Figures 24 and 25 illustrate waistline 

changes.
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-----  ORIGINAL
SEAMLINE 

  NEW CASING LINE

FULL HIPLINE

2>s" CASING

ELASTIC CASING

2*j" FITTED 
CASING 9

FULL HIPLINE

FITTED ELASTIC CASING

Figure 24. Waistline change— elastic casing 
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MACHINE GATHERED TO 
A WAISTBAND

TWO PLEATS WITH DART 
LEFT UNSEWN

Full Hipline

GATHERED WAISTLINE PLEATED WAISTLINE

Figure 25. Waistline change: gathers or pleats
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Elastic Casing

1. Draw new side seams from the full hipline to waist. The 
darts will be left unsewn and will gather into the waistline. 
The elastic waistline must be large enough to fit over the 

hipline. In a woven fabric the waistline will be the same 

size as the full hipline. Knit fabric will stretch more and 

therefore may be slightly smaller than the full hipline.
2. Add 2 1/2 inches to the waistline upper edge, forming a casing 

for 3/4 inch elastic. The 2 1/2 inches is measured from the 

waistline stitching line.

3. If a less gathered waistline is desired, the waistline seams 

may cureve in. To allow enough width for the casing side 

seams, the top 1 1/4 inches must be redrawn. Fold the casing 

down onto itself 1 1/4 inches from the top, matching top 

seamlines on lower casing and redrawing so the side seamlines 

are the same.
4. When stitching, fold the casing in half, turning under 1/4 

inch on the raw edge. Stitch to waistline edge leaving an 

opening for elastic insertion.

5. Cut the elastic 1 inch smaller than the waistline measurement. 

Insert the elastic into the casing and join the elastic with 

machine stitching.
6. Close the casing opening.
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Gathers or Pleats

Gathers or pleats may be added to just the front pants or
back pants, or both front and back pants.

1. Draw a line from full hipline to waist at side seam, tapering

,. it slightly (1/2 inch) at waistline. It may be more tapered

if a zipper is to be used.

2. Pleat or gather to fit the waistline measurement,.remembering 

to add the wearing or shaping ease. One to three pleats may 

be used. Pattern darts will be left unsewn, creating added 
fullness that will be incorporated into the pleats or gathers.

3. Attach the waistband and complete the pants according to the 

pattern guidesheet provided with the commercial pattern 

(Figure 25).

ASYMMETRIC BODY 

The asymmetric, body needs to be measured, in quarters— right 

and left front, right and left back— to properly fit the body. Table 

5 provides an area for recording these measurements and for determining 

alterations. This table is used in the same manner as Table 2 on page 

13. The final pants pattern may need to be made in four pieces 

depending on the difference in body measurements. If the body is only 

slightly asymmetrical (1 to 1 1/2 inches high on one hip or 1/2 to 1 
inch larger on one side), a regular pattern may be used. However, the 

pattern should be sized for the larger side of the body. The smaller 

side can be fit during the construction of the garment. If the 

difference in measurements if greater than 1 inch, four separate (right
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Table 5 „ Asymmetric body measurements

Canring Eace
Kszusurcbant Body Keasure and Shining n Difference 

Colran 4 and
1 Plus Pattern Colunn 5
2 Measurement + or -

1., Kaict Total

Bight Front

Left Front

Right Back

Left Bock

2. High Hip Total

Right Front

Left Front

Right Back

Left Bock

3.. Middle Hip Total

Right Front

Left Front

Right Bock

Left Back

4. Full Hip Total

Right Front

Left Front

Right Back

Left Back

5. Crotch Depth 
Right Side

Loft Side

6. Crotch Length

Back

7. Thigh
Right Total

Left Total

8.
Right Total

Left Total

9* Ankle
Right Total

Left Total

10. Moist to Hem 
Right Side

Loft Side

11. Tnry>nn fcO Hen
Right Side

Loft Side

To date m i n e  hip chope, find difference between waiot and full hip then refer to Table 3, p. 17, for 
the hip ohepe.

Hoist Total
Pull Hip Total
Difference
By Hip Shape
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HIGH HIP ONE SIDE LARGER

Ln.V;
LEFT
FRONT

RIGHT
FRONT

LEFT
BACK

RIGHT
BACK

LEFT
FRONT

LEFT
BACK

RIGHT
FRONT

RIGHT
BACK

Figure 26. Asynmetric body plus alteration techniques
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and left front, right and left back) patterns should be made to 
properly fit the pants.

Grainline is important for the asymmetric body. A very high 

hip or larger side can pull the grainline away from the correct 

horizontal location at the full hipline. If the pattern is altered 

to fit the body correctly, grainline can be maintained.

The asymmetric body can be somewhat camouflaged by avoiding 

fabric that accentuates the body shaping differences. For example, 

stripped fabric will show the diffemece in grainline and will accentu

ate the body shape. Designs that are small to medium in size, and 

darker or neutral solids also help camouflage the body differences. 

Using only a waistline facing instead of a waistband may also help 
hide body shaping differences. Pockets should be avoided as well as 

pleats or tucks.^ Soft gathering may be used.

The crotch depth measurement, right and left side, helps 

determine if a hip is higher on one side. Using the quarter body 

measurements helps to determine if a side is larger. When finishing 

the necessary pattern alterations (Figure 26), remember to have the 
side seams (left front and back, or right front and back) the same 

length. The two center front or center back seams need to be equal 

also as they are sewn together. The front and back center seams, 

however, may be different sizes.
The body differences of the asymmetric body need to have 

extra shaping or ease added. Leave a 1/2 inch longer front and back 

crotch length and a 1/2 inch longer crotch depth than the actual body 
measurements. Depending on the hip shape, darts or easing may need
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to be used in the waistline area. Refer to Table 4, page 36, for ease 

and shaping allowances for individual hip shapes. It is important to 

have a smooth fit after the pants are completed so the asymmetric body 
can appear as symmetrical as possible.

If it is necessary to cut four separate pattern pieces, be 

careful to label and cut the patterns out so you will have a right and 
left front and right and left back when it is time to sew the fabric 

pieces together. Fit the pants to the body before attaching the 

waistband. It is important to leave 1 inch seam allowances when making 

a pattern for the asymmetric body so there is allowance for adjustment 

when fitting the pants.

PANTS FITTING CORRECTIONS 

This section contains drawings of problems frequently found 

when fitting pants. The fit correction should be completed only where 

the problem occurs. For example, if the pants back waistline is too 

tight, adjustments may be made only to the back waistline allowing 

the front waistline to remain the same. This alteration method may 

be used when altering any of the problem areas.

Diagrams of the problem plus solutions for the pant 
pattern and finished garment are illustrated and described. The 

diagrams are divided into the following body areas: waistline (Figure
27), hipline (Figure 28), lower hipline and thigh (Figure 29), crotch 

area (Figure 30), legs (Figure 31), and the asymmetric body (Figure 

32) .
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S O L U T I O N

Pattern Alteration Piniabed Garment

a. Waistline does not 
close.

Make aide waistline 
larger. Increase the 
waistband the same amount.

Ms lease side seams to fit. 
Make waistband longer.m
1

v;;r

b. Gathers at waistline. Make side waistline 
smaller. Decrease waist
band same amount.

Take in aide seams and 
darts to fit. Make 
waistband smaller.

c. Waistband finishes 
below waistline.

Remeasure crotch depth.
Cut and spread the pattern 
front and back to reach
waistline.

Make a smaller seam on 
the pants to raise the 
waistline location.

n n

■—  - Old Sesaline 
— —  Mew Sesaline

Figure 27. Diagram of problems plus solutions for pants 
pattern and finished garment for waistline area
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S O L U T I O N

Problem 

d. Waistline is too high.

Pattern Alteration

Remeasure crotch depth. 
Shorten crotch depth so 
waistline is in proper 
location— both front and 
back.

finished Garment

Pull up pants until waist
line correct. Cut pants 
waistline leaving 5/8 inch 
seam allowance.

Diagonal wrinkles 
pointing to side seam- 
lines. Side seems too
tight.

Enlarge side seams on 
pattern either within 
pattern or on side seams.

Release side seams and
restitch.

Diagonal wrinkles 
pointing between 
darts. Pants too 
tight in dart area.

Make pattern darts nar
rower . It may also be 
necessary to add to 
side seams.

Release darts and
restitch so they are 
narrower.

Figure 27. — Continued
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S O L P T I O N

Pattern Alteration Plnlahad C«

Diagonal wrinkles 
pointing toward 
center seam. Too 
tight in center 
front area.

Enlarge aide seams 
either within pattern 
or on aides. Make 
narrower darts.

lelease and reatitch side 
seams. Release and
reatitch narrower darts.

fff\

Jl
Sesaline tilted for
ward or backward at 
side. Front or back 
body larger than 
pattern.

Remeasure back and front 
separately to determine 
correct size of front 
and back pattern pieces. 
Enlarge or take in pat
tern to fit measurements.

Release side seams and
let out or take in back 
and front to straighten

Figure 27.— Continued
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S O L  D I I O K

Pattern Alteration Piniahad Garment

Wrinkles pointing 
outward on hips. 
Hips too tight.

Measure and add to aide 
seams either by cutting 
and spreading or by add
ing to pattern cutting 
lines.

Release side seasts in 
hip area and restitch.

b. Wrinkles pointing to 
center. Too tight 
through stomach.

c. Vertical wrinkles. 
Pants too loose.

Measure front and add to 
side seams either by cut
ting and spreading or by 
adding to pattern cutting 
lines. Increase ineeasi 
for added crotch length.

Take in pattern either
through cutting and over
lapping or making side 
seams narrower. Take in 
ineeasi leaving crotch 
point the same size.

iiT
u

u
ll
II
11

Release side seams in 
hip area and restitch. 
Release inseam and
restitch.

Take in side seams and 
inseam to fit pants.

Figure 28. Diagram of problems plus solutions for pants
pattern and finished garment for hipline area
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S O L U T I O N

Pattern Alteration Finiahed Garment

Wrinkles on one aide. 
Larger hipline on one 
aide.

Remeasure body in quar
ters. Alter by adding 
for larger aide. If more 
than 1 1/2 inch differ
ence in hip aise, make 
right and left pattern 
pieces.

Release side seam on
tight side only until 
no wrinklers are pres
ent.

Wrinkles over 
buttocks. Too 
tight over buttocks.

Increase back pattern by 
cutting and spreading or 
adding to sides. Remea
sure back buttocks for 
correct size. Recheck 
back crotch length and 
increase inseam if 
necessary.

Release back side seams
until no wrinkles are 
present. Release inseam 
to lengthen crotch.

Figure 28.— Continued
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S O L U T I O N

Pattern Alteration Plniahed Gar

a. Diagonal wrinkles on 
thigh. Pants too 
tight in thigh.

Enlarge thigh area by 
either cutting and 
spreading or addint to 
aides. Add to ineeam if 
wrinkles point toward 
Ineeam.

Release on seams where
wrinkles point, either 
sides or inseam or 
both.

Vertical wrinkles on 
thighs. Pants legs 
too loose.

m
i"

!

Cut and overlap legs to 
decrease size. Decrease 
inseam size, leaving 
crotch point the same.

Take in side seams and
inseam to fit.

Figure 29. Diagram of problems plus solutions for pants
pattern and finished garment for lower hipline and thigh areas
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S O L U T I O N

Problea Pattern Alteration Piniahed Ge

Straight horizontal 
wrinkles in thigh 
area. Legs too 
tight.

m

Increase pants legs 
through side and inseam 
by cutting and spread
ing or by adding to

Release crotch inseam 
and side seams to fit.

d. Pulls across front 
thighs. Too tight 
over front thighs.

Measure front thigh.
Add to side and inseams 
by cutting and spread
ing or adding to seams. 
Increase front crotch 
length.

[ J L

Release front aide and 
inseams until pulling 
disappears.

Figure 29.— Continued
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Problem

a. Cupping under back 
aeat. Crotch depth 
too ahort.

S O L

Pattern Alteration

Measure crotch depth. 
Ed* to crotch depth on 
pattern. Side seams 
may need enlarging.

0 T I 0 M
Finished Garment

Release inseam and side 
seams and lengthen waist
line to relieve cupping.

b. Pulling inside upper 
inner leg. Inseam
too tight.

Surplus fabric. 
Crotch depth too 
long.

Measure crotch lengths. 
Add to crotch length 
inseam and side seams.

Measure crotch depth. 
Take up any excess of 
cro*,'h deoth.

Release inseam to
increase crotch length 
and leg width.

Take up waistline until 
there is no more sur
plus fabric.

F'l-v "F

Figure 30. Diagram of problems plus solutions for pants
pattern and finished garment for the crotch area
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S O L U T I O N

Problem

Diagonal wrinkles in 
front crotch, front 
crotch length is too 
short.

Pattern Alteration

Measure front crotch and 
lengthen to match mea
surement. In seam may 
also be increased and 
side seam to increase 
for thigh area.m

finished Garment

Release inseam and side 
seams to relieve wrink
les. front seams may 
only need releasing 
with back seams remain
ing the same sise.

Ripples in inner 
crotch. Too long 
between crotch and

t m

Measure distance from 
crotch to knee. Shorten 
Shorten pattern to 
match measurement.

Thigh

To correct this fitting 
problem, the alteration 
must be done on the 
pattern before pants 
construction.

Figure 30.— Continued
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S O L U T I O N

Pattern Alteration Piniahed Garment

Clinging inside leg. 
Legs need reposition
ing and enlarging.

Reposition leg to accost- 
modate large inside leg. 
Unequal back and front 
additions may be neces
sary.

Release inseam to
relieve wrinkles. Back 
and front inseams may 
need releasing unequally 
depending on where addi
tion is needed.

b. Side seam swings 
outward or inward. 
Front or back leg 
is too tight.

On pattern add to back 
or front lower leg side 
seam to relieve swing
ing.

Front Back

Release lower side 
seams to straighten 
pants legs.

Figure 31. Diagram of problems plus solutions for pants
pattern and finished garment for legs
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Problem

c. Celf clings. large 
or extended celf.

S 0 1

Pattern Alteration

Cut the back pants leg 
into two pieces the 
entire length of the 
pants, through the back 
dart. Shape pants leg 
to fit calf and upper 
thigh shape.

U T I 0 N

Finished Garment

This alteration is best 
done on the pants pat
tern piece. It may be 
done afterwards, but it 
may make the pants too 
tight through the hip 
area because of taking 
in for the back seam.

d. Pants legs look 
twisted. Pants 
grainline is not 
straight.

Draw a straight grain- 
line perpendicular to 
the full hip.

Release side seams and 
reshape until they 
hang straight.

Figure 31——Continued
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S O L U T I O N

Problem Pattern Alteration finiahed Ga

a. One aide ie too tight. Take quarter body mea- 
surement. If more than 
1 1/2 inch difference, 
make quarter pattern 
piecea to fit the body 
ahape.

rim IX

Release the tight aide 
until it fite.

b. High hip. Take right and left 
crotch depth measure
ments. With wedges 
lengthen the depth and 
crotch length to fit 
the body ahape.

& lYl

111

Release the waistline 
on high hip side to 
accoaasodate the differ
ent shape. This type 
of body does beat if 
alterations are done 
on the pattern.

Figure 32. Diagram of problems plus solutions for pants
pattern and finished garment for the asymmetric body shape
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GLOSSARY

1. Asymmetric Body - a body that is not equal on all sides. One hip 

may be higher, one thigh larger, or one side of buttocks larger.

2. Basic Pattern - a pattern that can be used to fit other patterns. 

It is a pattern fit to the individual body curves and used to 

construct a garmet with few alterations.

3. Crotch Depth - the distance from the side waistline to the crotch 
line on a pair of pants. This measurement is taken by sitting

on a flat surface and measuring from the waistline slanting the 

tape slightly forward so,it is in line with the crotch point.

4. Crotch Length - the distance from the center front or back 

waistline to the center crotch point. This measurement goes under 

the body between the legs.

5. Crotch Point - the point where the front crotch and back crotch 

inseams meet between the legs.
6. Cut and Spread - cutting the pattern in an area that needs 

enlarging. The slash may also be overlapped to make the pattern 

smaller. Once the spreading or overlapping is completed the 

seamlines are trued.
7. Cutting Line - the solid line on the pattern followed when 

cutting the fabric.

8. Dart - a fold in the fabric that shapes the flat fabric to the 
contours of the body. Darts may vary in width and length but 

they always point toward the fullness they are shaping.
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9. Ease - to make a slightly larger piece of fabric fit into a 

smaller one. Waistlines are eased into waistbands.

10. Hiplines - high hip, middle hip* and full hip. These three 

hiplines are used when measuring the body and pattern to get an 
accurate picture of the body shaping.

11. Pants Fit - a fitted pair of pants should follow a horizontal 
grainline at the full seat and a vertical grainline down the 

pants leg from the horizontal line. A minimal amount of creases 

or wrinkles should be present.

12. Seam Allowance - usually 5/8 inch. The distance between the 
cutting line and stiching line.

13. Shaping - the amount of extra fabric necessary to follow the hip 

shape so the pants fit smoothly. This shape is affected by hip 

shape and size of the body measurement.

14. Side Seams - the seams on either side of the body.

15. Stitching Line or Seam Line - the line used to machine stitch the

garmet together.

16. Straight Grain - the straight grain for pants should run 

horizontally across the full hipline and vertically down the 

pants leg, following a straight line. On a piece of fabric,

it is the threads that run lengthwise and crosswise being per- '

pendicular to the selvage.
17. Styling - the design of the pants that makes them different.

Bell bottoms, straight legs, pockets, are all stying in pants.

18. Thigh - the area just below the crotch line around the upper leg.
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19. Truing Seamlines - to redraw the seamline so it is a continuous 

line or curve. This is done after alterations are performed.

20. Tuck or Overlap - to fold up Or decrease a pattern. This can

be done to either shorten the length or decrease the width.

21. Wearing Ease - the ease left in the pattern beyond body measure

ments for movement and comfort when wearing a garmet.

22. Wedge - the cutting and spreading done in the crotch length area
to make the front or back crotch fit the body shape. The wedge

is achieved by cutting from the center seamline to, but not through, 

the side seamline and spreading or overlapping the pattern 
forming a triangle.
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Women * s Pants Alterations Pretest/Posttest

Select the most appropriate answer for the following questions:
lo Which two measurements are necessary in selecting a commercial 

pants pattern?
Ao Bustline and hipline
Bo Bustline and waistline
Co Bustline and back-waist-1ength
Do Waistline and hipline
Eo None of above '

2o Which measurement is obtained by measuring from center front 
waistline to crotch to center back waistline?
Ao Crotch depth 
Bo Hipline
Co Crotch length
Do Thigh
Eo None of above

3o Which measurement is taken in a sitting position from side 
waistline to crotch line?

Ao Crotch length
Bo Hipline
Co Crotch depth
Do All of the above
Eo None of above

4o What three hipline measurements are taken if you wear a misses 
or woman's commercial pattern pants size?

A* 3 inch, 5 inch, 7 inch
Bo 3 inch, 7 inch, 9 inch
Co 3 inch, 8 inch, 11 inch
Do All of above 
Eo None of above



If you use a junior or half size commercial pants pattern, which 
three hip measurements are taken?
Ao 3 inch, 8 inch, 11 inch
Be 3 inch, 7 inch, 9 inch
C» 3 inch, 5 inch, 7 inch
Do All of above 
E0 None of above
Where is the hipline measurement taken?

Ao The fullest part of your thighs
Bo The fullest part of your abdomen
Co The fullest part of your buttocks
Do All of above
Eo None of above
Where is the waist measurement taken?
Ao Where you normally wear your pants 
Bo Where your hip bones begin
Co The smallest part between your bustline and hipline 
Do All of above 
Eo- None of above
Which two length measurements are taken for pants construction?
Ao Waistline to floor and crotchline to floor 
Bo Hipline to floor and waistline to floor 
Co Neckline to floor and waistline to floor 
Do All of above 
Eo None of above
To increase the pants crotch length on a tissue pattern, which 
procedure is followed?
Ao The pattern is slashed crosswise 

and spread evenly in the hipline 
area

Bo The pattern is altered after pants 
construction

Co The pattern is slashed crosswise 
beginning at the hipline center 
front and ending at but not 
through the side seam.

Do All of above
None of above
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10o If pants need enlarging more than 2 inches, which method of 

alteration should be used?
A e Buy the next larger size pattern
Bo Cut and spread the paper pattern inside the seam lines
Co Add to the side seams of the pattern
Do All of above
Eo None of above

11o After altering a pants pattern the grainline should be?
A* Unchanged
Bo Extended the length of the pants
Co Redrawn or trued to form a new grainline
Do All of the above
Eo None of above,

12o Wearing ease is
Ao Seam allowance
B, Additional space beyond body measurements for movement 
Co Extra fabric used to style the garmet
Do Gathers or pleats
E9 None of above

13o Pants legs may need repositioning if you are

A, Bpwlegged
Bo Knock kneed
Co Heavy inner thighs
Do All of above
Eo None of above
Hip shape varieties that can affect pants fit are

A, Average shape hips
Bo Diamond shape hips
Co Heart shape hips
Do All of above
Eo None of above

The final appearance of fitted pants can be affected by

A, Posture stance
Bo Wearing ease in pants
Co Gathers or pleats
Do All of above
E, None of above
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16o If one has large hips (over 40 inches) the crotch length 
measurement should be increased by

A, 0 inches
Be h inch
Co 1 inch
Do 3 inches
Eo None of above

17* If one has small hips (under 36 inches) the crotch length 
measurement should be
Ao Left unchanged
Bo Increased by h inch
Co Increased by 1 inch
Do Decreased by h inch
Eo, None of above

18o Necessary ease in pants waistline should be

Ao 2 inches
Bo h inch
Co 1 inch
Do All of above
Eo None of above

19, Wearing ease necessary at the pants full hipline should be

A* h. inch
Bo 3 inches
Co 2 inches
Do All of above
Eo None of above

20o The final fit of a basic pants pattern can be affected by

A, Knit fabric
B, Woven fabric stretchiness 
Co Color of fabric
Do Both A and B
Eo All of above
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Pants Fit Evaluation 

Please rate the fitted pants using the scale below0

i 1

! [VE
RY 

PO
OR

I __
_ 

_

1

s
8 AV

ER
AG
E 1

s
a EX
CE
LL
EN
T

1 2 3 4 5
1. What is the overall appearance of 

the pants?
Front pants
Back pants

2 o Is there sufficient ease in the waistline? 
(h inch is average ease)

3 o Is there sufficient ease in the hipline? 
(1 inch for knits, 2 inches for wovens)

4o Is there sufficient ease in the thighs? 
(1 inch for knits, 2 inches for wovens)

50 Is grainline straight?
(hipline is used to determine horizontal 
and vertical grainline) -

6o Have the hip shapes (average, diamond 
heart) and posture types (average 
tilted forward, tilted backward been 
accomodated in the fitted pants?

7,, Is the crotch length adequate?
8o Is the crotch depth adequate?
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What type of hip shape does this woman have?  _______ ___________
What type of posture type does this woman have? _____________ ,

Waist _________ Hig Hip  • ■ Middle Hip _____ Full Hip
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Manual Evaluation

Key: AS = Agree Strongly
A = Agree 
D = Disagree 

DA = Disagree Strongly

Please answer the following questions 
using the rating scale below«

1. The manual was clearly written.
2. The manual was easily followed.
3. The manual was logically organized.
4. I understood the manual.
5. The illustrations and diagrams in 

the manual were clear and easily 
understood.

6. I would be able to use the manual 
outside a classroom.

7. If purchased for home use the
manual could be used with little 
problem.

8e I would purchase the manual if I 
saw it in a bookstore or fabric 
store.

Please answer the following question 
in your own words.

1. How would you change the manual contents?

2. How would you change the manual organization?

3. What is the most difficult section of the manual?

< •< Q cnQ

1 2 3 4

4. Comments about the manual:
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Workshop Preregistration Form 
Pima County Cooperative Extension Presents

WHAT: Pants Alteration Course
Learn to alter pants to fit YOUR figure

WHEN: Wednesdays 9-12 October 15-November 12
Saturdays 9-12 October 18-November 15

WHERE: University of Arizona
Home Economics Building - Room 104

INSTRUCTOR: Mrs 0 Madeline Arriage
SUPPLY FEE: $5*00 - fabric, paper, tape provided with fee
ADDITIONAL SUPPLIES: Pattern, shears, straight pins, hand needles,

tape measure»
FOR FURTHER INFORMATION: Pima County Cooperative Extension 882-5161

Home Economics Clothing Department 626-1295 
Instructor 885-2836

Please complete the registration .form and return it to:
Mrs. Madeline Arriage 
University of Arizona 
Home Economics Building, Room 129 
Tucson, Arizona 85721

Your voluntary answers to these questions will help make the course 
better planned.
NAME......    PHONE

ADDRESS

1. Rate your sewing ability. Poor Average Very Good
2. Have you made pants before? Yes No
3. Have you altered a pants pattern? Yes No
4. Waist Measurement ' Hip Measurement__________
5. Pattern Size ..... Hip Measurement.............
6. Type of garment generally made? _______________
7. Which class do you plan to attend? Wednesday - Saturday

Assign me to either class
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Women*3 Pants Alterations Considering 
Hip Shape and Posture Type

Instructed by: Mrs, Madeline Arriaga 
626-1295 or 885-2836

Course Outline
Class 1: Introduction to Pants

Pretest
Pattern Size and Type Selection 
Pants Pattern Markings

Class 2: Hip Shapes and Posture Types
Selecting Your Alterations 
Pants Alteration Techniques 
Altering Your Pants

Class 3: Laying Out Pattern and Cutting Pants
Constructing Pants 
Fitting Pants

Class 4: Fitting Pants
Class 5: Final Pants Fitting

Pants Fit Evaluation 
Posttest 
Refreshments

Select your pattern from these choices according to your pattern 
size and type.
Pattern Company Misses_______ Women's____ Jr, Petite Half Size

Simplicity 9744 (10-20) 9150 (40-46) 9479
8831 (8-20) (1433-243$)
7472 (8-20)

McCalls 6705 (8-20) 6706
6993 (6-22) (123$-223$)
7176 (8-20) 7177

(14^-24^)

Butterick 6729 (5-13)
Supplies Needed: Pattern, shears, Straight pins, hand needles,

tape measure.
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T H E  U N I V E R S I T Y  O F  A R I Z O N A
T U C S O N ,  A R I Z O N A  8 5 7 2 4

H U M A N  SU B JECTS C O M M I T T E E  
ARIZONA HEALTH SCIENCES CENTER 2305

TELEPHONE: 6:6-6721 OR 6

22 September 1980

Mrs. Madeline Arriaga 
2301 South Calle Zamora 
Tucson, Arizona 85710

Dear Mrs. Arriaga:

We are in receipt of your project entitled, "Women1s Pants 
Alterations Considering Hip Shape and Posture Type", which was 
submitted to the Human Subjects Committee for review. We con
cur with the opinion of your Departmental Review Committee that 
this is a minimal risk project. Therefore, approval is granted 
effective 22 September 1980.

Approval is granted with the understanding that no changes 
will be made in either the procedures followed or in the ques- ' 
tionnaires used (copies of which we have on file) without the 
knowledge and approval of the Human Subjects Committee and the 
Departmental Review Committee. Any physical or psychological 
harm to any subject must also be reported to each committee.

Sincerely yours,

Milan Novak, M.D., Ph.D. 
Chairman

MN/jn

cc: Ann Tinsley, Ph.D., R.D.
Departmental Review Committee
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S u b j e c t ' s  C o n s e n t  Form

PROJECT TITLE; Women' s  P a n ts  A l t e r a t i o n s  C o n s i d e r i n g
H ip Shape and P o s t u r e  Type

The p u r p o s e s  and o b j e c t i v e s  o f  t h i s  s t u d y  a r e  t o  
t e s t  t h e  e f f e c t i v e n e s s  o f  a m eth od  o f  i n s t r u c t i o n  on p a n t s  
a l t e r a t i o n .  L e c t u r e  d e m o n s t r a t i o n  and w r i t t e n  m a t e r i a l s  
w i l l  be  u s e d  i n  t h i s  i n s t r u c t i o n .  I f  y o u  d e c i d e  t o  p a r t i 
c i p a t e  p l e a s e  a n sw er  a s  many o f  t h e  q u e s t i o n s  a s  y o u  a r e  
a b l e  t o  a n sw er  w i t h  c o n f i d e n c e .  You do n o t  h a v e  t o  a n sw er  
a l l  q u e s t i o n s  - R e t u r n in g  y o u r  q u e s t i o n n a i r e  w i l l  i n d i c a t e  
y o u r  c o n s e n t  a s  a w i l l i n g  p a r t i c i p a n t  i n  t h i s  s t u d y .  A l l  
d a t a  r e c e i v e d  w i l l  be t r e a t e d  w i t h  a n o n y m ity  and c o n f i 
d e n t i a l i t y ,  You a r e  f r e e  t o  w ith d r a w  from  t h e  s t u d y  a t  
any t im e  w i t h o u t  i n c u r r i n g  i l l  w i l l .  I f  you  d e s i r e  r e s u l t s  
from  t h e  p r o j e c t  p l e a s e  l e a v e  y o u r  name and a d d r e s s  w i t h  
t h e  r e s e a r c h e r ,  I  am r e q u e s t i n g  y o u r  v o l u n t a r y  p a r t i c i p a 
t i o n  i n  t h e  c o m p l e t i o n  o f  t h i s  ( p r e t e s t ,  p o s t t e s t ,  p a n t s  
f i t  e v a l u a t i o n ,  m anual e v a l u a t i o n )  q u e s t i o n n a i r e „

Thank y o u  f o r  y o u r  p a r t i c i p a t i o n  i n  t h i s  p r o j e c t .

M a d e l in e  N. A r r ia g a  
R e s e a r c h e r



REFERENCES

A m ie l ,  R u th , and Happy G e r h a r d » F i n a l l y  i t  F i t s , Quad- i 
r a n g le /N e w  York T im es Book C o . ,  1973»

Bame, L o u i s e .  P a n t s  F i t  f o r  Your F i g u r e , V i s t a  P u b l i c a t i o n ,  
S a n ta  M o n ic a ,  C a l i f o r n i a ,  1 9 7 8 .

B u sh , R o b e r ta  F . , and P e g g y  G a r b e r .  P a n t s , F i t / C r a f t ,  1 9 7 6 .

C a m p b e l l ,  D o n a ld  T „ , and J u l i a n  C. S t a n l e y .  E x p e r im e n t a l  
and Q u a s i - E x p e r im e n t a l  D e s i g n s  f o r  R e s e a r c h , Rand 
M c N a l ly ,  C h ic a g o ,  1 9 6 3 .

C r o n e y ,  J o h n . A n t h r o p o m e t r ie s  f o r  D e s i g n e r s ,  B . T.
B a t s f o r d ,  L td . ' ,  L ondon , Van N o s t r a n t  R e in h o ld  C o . ,  
New Y ork , 19 7 1 .

D o n i e l s o n ,  D o r t h y , and Jun e  P on d . T a i l o r i n g  f o r  Women,
S t e p  by S t e p , H a l l e n  P u b l i s h i n g  Company, San J o s e ,  
C a l i f o r n i a ,  1 9 7 4 .

E k e rn ,  D o r i s .  S l a c k s ,  Cut t o  F i t  f o r  Your F i g u r e , S e w / F i t  
C o . ,  La G ra n g e , I l l i n o i s ,  1 9 7 7 .

G o u lb o u r n , M a r g a r e th a .  I n t r o d u c i n g  P a t t e r n  C u t t i n g ,  G ra d in g  
and M o d e l l i n g , Bl T. B a t s f o r d  L i m i t e d ,  L ondon , 1 9 7 1 .

Me Cun n ,  D o n a ld  H. How t o  Make S ew in g  P a t t e r n s ,. D e s ig n  
E n t e r p r i s e  o f  San F r a n c i s c o ,  San F r a n c i s c o ,  
C a l i f o r n i a ,  1 9 7 7 .

M i n o t t ,  J a n .  P a n t s  and S k i r t s ,  F i t  f o r  Your S h a p e , B u r g e s s  
P u b l i s h i n g  Company, M i n n e a p o l i s ,  M in n e s o t a ,  1 9 7 4 .

M inium, Edward W. S t a t i s t i c a l  R e a s o n in g  i n  P s y c h o l o g y  and  
E d u c a t i o n , John W ile y  and S o n s ,  New Y o rk , 1 9 7 8 .

Mrak, D u san . D e s i g n i n g  w i t h  P u s a n , A m erican  F a s h io n  
I n s t i t u t e ,  New Y ork , 1 9 7 6 .

M oore, D o r o th y .  P a t t e r n  D r a f t i n g  and D r e s s m a k in g , G old en  
P r e s s ,  New Y ork , 1 9 7 1 .

N a s t i u k ,  V i r g i n i a .  P e r s o n a l  P a t t e r n  D e v e lo p m e n t , A tom ic  
P r e s s ,  S e a t t l e ,  W a s h in g t o n ,  1 9 7 5 .

168



169
O ld , L e i l a  S t u r g i s ,  and A g n is  V a m la t i  C s i z i n s k y .  P e r s o n a 

l i z e d  A p p a r e l  D e s i g n ,  D r a f t i n g  f o r  t h e  I n d i v i d u a l  
F em ale  F i g u r e , U n i v e r s i t y  P r e s s  o f  I d a h o ,  Moscow, 
I d a h o ,  1 9 7 7 .

P a lm e r , P a t i .  P a n ts  f o r  Any B o d y , Copy P r i n t  C e n t e r ,  
P o r t l a n d  O reg o n , 1 9 7 4 .

P o r t e r ,  M a d e l in e  E. P ro b lem s  E n c o u n te r e d  i n  F i t t i n g
P a n t s  f o r  S e l e c t e d  Group o f  C o l l e g e  Women, M a s te r s  
T h e s i s , O regon S t a t e  U n i v e r s i t y ,  C o r v a l i s , J u n e ,  
1 9 6 9 .

Rom aniuk, Anna, and E l l e n  K n ig h t .  P a n t s , Crown P u b l i s h e r s ,  
I n c . ,  New Y ork , 1 9 7 4 .

S a l a d i n o ,  K a t h le e n  B u z i c h z .  F i t  o f  Women's S l a c k s  i n
R e l a t i o n  t o  Body S h a p e , Iowa S t a t e ,  Am es, Iow a ,  
A u g u st  1 9 7 0 .

T r y o l e r ,  E l s e .  S ew in g  P a n t s  f o r  Women, H e a r t h s i d e  P r e s s ,  
I n c . ,  New Y ork , 1 9 6 3 .

__________ . "Make i t  T o n ig h t " ,  M c C a l l ' s . P a t t e r n  Number
699 3 ,  New Y ork , 1 9 7 9 .

__________ . " M is se s  and J u n io r  B a s i c  P a n t s  T r y -o n  P a t t e r n " ,
M c C a l l1s  P a t t e r n  Number 5 0 0 ,  New Y ork , 1 9 7 8 .

_. "How t o  Make P e r f e c t  F i t t i n g  P a n t s " ,  S i m p l i c i t y
P a t t e r n  Number 0 7 4 4 ,  New Y ork , 1 9 6 6 .

_. " M e a s u r e -F r e e ,  P a n ts  For Any B od y" , V o g u e ,
P a t t e r n  Number 1 7 9 8 ,  New Y ork , 19 7 4 .

The Vogue S ew in g  Book o f  F i t t i n g  A d ju s tm e n ts  and A l t e r a 
t i o n s ^  P u b l i s h e d  by B u t t e r i c k  F a s h io n  M a r k e t in g  
Company, New Y ork , 19 7 2 .




