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I. Introduction

Despite the recession on businesses for the

last few years, men’s clothing industry has

continued growing and expected to be growing

even more dramatically. It is because the young

Corresponding author : Choi Heisun, Tel. +82-2-3277-3082, Fax. +82-2-3277-3079

E-mail: hschoi@ewha.ac.kr

male generation of ages 20s and 30s, who tend

to consider their self-image very important, have

actively changed their attitude toward men’s

fashion (“Core of Fashion, Now to Men’s

Clothing”, 2013). These generations of young

men, who are conscious of keeping their own
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Abstract

The purpose of this study was to select patterns for slim fit pants, for the following main

research, to develop new pants patterns that are suitable and preferable for men in their

20s. We compared and analyzed the patterns of which are currently in the market. We

compared 10 different slim pants pattern drafting and analyzed their differences. Then, we

examined their appearances and functionalities thru a male model test fitting 10 different

samples of the pants. The conclusions of the research results were as follows. We listed

the patterns in the following order based on the numbers of items each pattern has, which

are statistically considerable for the evaluation to the optimum satisfactory level among the

total of 35 testing categories: J > B=I > F=H > A > C=G > D > E. In the functionality test

of the pants, we found that it was too tight around the waist and abdomen area with

Pattern D, where-as it was too loose around the waist with Pattern C:,-, yet, both of the

patterns indicated that it is a good fit in over-all. Therefore, we chose Pattern E, D, C,

and G as the existing pants patterns that could be used for further research and for

educational purposes to develop a slim pants pattern for men in their 20s.
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fashion styles to express their individuality,

prefer clothing that fits perfect and comfortable

in mobility.

Because of the changes in trends with these

young male consumers, the fashion industry

requires to manufacture various styles of

clothing that fit right and comfortable in mobility.

Recently, some of the clothing manufactures

have been launching new brands and opening

customized stores to meet the needs of their

consumers, the young male generation who are

in their 20s and 30s. Still, the necessary

research has not been conducted enough to

develop men’s apparel for excellent fit for these

consumers, and consequently manufacturing the

best fit of men’s apparel has been difficult.

Previous preliminary researches on men’s

clothing construction studies, such as

researches on body shapes and sizes (Lee,

2004; Seok, 2000), researches on developing

upper garment patterns (H. Choi, 1991; Shin,

2008), researches on developing jacket and

pants patterns (H. Jeong & Kim, 2010; J. Kim,

2001), researches on developing industrial

patterns (Minjung Kim, Jang, & Park, 2013;

Yang, 2011), and also a research on pattern

making method based on fabric elasticity (Y.

Jeong, 2006) have been made. Although some

other researches on developing slim jacket, slim

suit, and slim pants patterns for men in their

20s and 30s (Myoungok Kim, 2009; K. Kim,

Hong, & Uh, 2014; D. Kim & Jang, 2013; Shim,

Li, & Suh, 2007) have been made with efforts to

develop men’s clothing for that generation, it is

still insufficient for the demands.

Modern young men prefer slim and chic style

pants with no-tuck. Hong, Kim, Lim, and Kim

(2014) defined in their research on men’s fashion

images and characteristics of slim silhouette as

the common silhouette of sophisticate, urban

casual, and mods modern images that are

currently prevailing among other styles. K. Kim,

Hong, and Uh (2014) also argued that developing

new slim pants patterns are still needed to satisfy

in both appearance and mobility of men’s pants

because of the increased number of consumers

who wear slim pants which reveals body

silhouette; even though the current market has

many kinds of pants styles which make men’s

individualities stand out.

The purpose of this study is to select slim

pants patterns for the following main research

on developing new pants patterns that are

suitable and preferable for men in their 20s by

comparing and analyzing slim pants patterns

indicated in the textbook of men’s clothing

patterns currently that is in the market. Results

from this study will be used as baseline

resources for education in the field of

developing men’s pants patterns.

II. Methods

In order to develop men’s slim pants pattern

for students in Fashion studies; we have

conducted a preliminary research for educational

purposes. In this study we have collected data

and information through references, as well as

experimenting with 10 different styles of men’s

pants, targeting men in their 20s. Based on the

study we have selected few pants patterns that

are suitable for these men; considering their

body shapes and preference of style.

We found that men who are in their 20s

preferred the slim pants over other styles,

therefore, we chose this style as the standard

style, then compared and analyzed 10 different

slim pants patterns drafting. For the purpose of

the study, in representation of men in this age
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group, we have selected a male model that is in

his 20s, who has an average body shape and

size. The model had wearing tests fitted 10

different samples of the pants. These wearing

tests were designed to evaluate the appearance

and functionality of the pants. A group of

professional committee evaluated the appearance

of the pants and the model evaluated the

degree of comfort in different motions when

wearing each sample.

1. Selecting Slim Pants Patterns and the

Methods of Drafting

Ten different slim pants patterns were

collected from the current market (Table 1). In

order to the fairness of the evaluation process,

overall designs of the collections were simplified.

Also, pockets and other details were removed

from the original designs and a waistband was

added in the drafting. When pants patterns were

drafted up to the waist line disregarding a belt

height, we repositioned the waistband by

lowering the belt height after drafting the pants

patterns as seen in the picture (Figure 1-10).

Table 1. Types and Sources of the Pants Patterns

Types Sources

A Men's Wear Pattern Making (Nam & Lee, 2003)

B Industrial Pattern Design (Heo, Na, Lee, Kim, & Jung, 2001)

C New young Men's wear (Gwak & Se, 2008)

D Men's Classic Pattern (Y. Choi, 2008)

E Men's Wear Pattern Design (Park, Uh, Jung, Kim, & Kim, 2013)

F Men's Industry Pattern (Geum, 2011)

G Men's Wear Pattern (Jo, 2014)

H 3D Virtual Clothing Menswear Pattern Design (Jung, 2014)Ⅱ

I Men's Wear·Women's Knit Wear·Children's Wear Pattern Making (Helen, 2011)

J Men's Wear Pattern Design (Y. Kim & Park, 2013)

2. Selecting a Subject for Wearing Tests

Since this preliminary research will be

conducted targeting Korean men from 20 to 29

years of age, we intentionally selected a male

subject who is 21 years old for the wearing

tests whose body size falls in to the range of

an average as reported in the research

documentation on human body sizes, the 6th

Korean human dimensions research business

report, presented by Size Korea (Korean Agency

for Technology and Standards, 2010).

3. Making Slim Pants Samples

Twenty thread cotton muslin was used as a

standard fabric of the 10 different sample pants.

In order to draft pants patterns, we started by

drawing a center front line, center back line,

hipline, crotch line, and knee line. Then cutting

has made after raising seam allowances 3cm to

the hemline and 1cm each to the side seam

and waistline. A waistband was also added in

order to maximize suitability during the wearing

tests.
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Table 2. The Mean Measurements of Men in Their 20s of the 6th Size Korea and the measurements of

the Subject (unit: cm)

Item Stature
Waist

height

Waist

height

(omphalion)

Crotch

height

Knee

height

Waist

circumference

Waist

circumference

(omphalion)

Hip

circumference

6th Size

Korea

mean

±SD

mean

±SD

mean

±SD

mean

±SD

mean

±SD

mean

±SD

mean

±SD

mean

±SD

173.58

±2.74

105.1

±1.94

102.19

±1.98

79.29

±1.74

45.29

±1.23

79.8

±3.95

81.92

±4.12

94.15

±2.89

Subject 175.0 106.0 103.0 78.0 46.5 75.8 77.8 94.5

Figure 1. Pants Pattern A Figure 2. Pants Pattern B

4. Wearing Tests

In the wearing tests, we evaluated ease in

each area, wrinkles, tightness, suitability, and

covering areas. The testing method was

redesigned for this research and altered from

the previous (Choi, 2013; H. Jeong, 2008; Yang,

2011). An evaluation committee was organized

with 5 specialists, including instructors and

professors majored in Clothing Construction.

Evaluation questions/items on appearances of

the pants focusing on the important areas in the

slim pants patterns were finalized after reviewing

the items in the preliminary studies (H. Jeong &

Kim, 2010; K. Kim, Hong, & Uh, 2014; Shim, Suh,

& Yoo, 2005) and consultations provided by the

specialists in the field of Clothing Construction.

The evaluation items on the appearance of the
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Figure 3. Pants Pattern C Figure 4. Pants Pattern D

Figure 5. Pants Pattern E Figure 6. Pants Pattern F
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Figure 7. Pants Pattern G Figure 8. Pants Pattern H

Figure 9. Pants Pattern I Figure 10. Pants Pattern J
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pants have total 35 questions in 9 different areas,

including baselines, heights, waist, abdomen, hip,

crotch, thigh, knee, and hem areas. And,

functional aspects of the pants were evaluated

with 7 different body motions, such as posing

straight, walking normally, walking up/down steps,

sitting on chair, and bending over.

The method of the wearing tests was to

evaluate appearance and functionality of the ten

samples worn by the subject. We used the

five-point rating scale as the scoring method

and graded them considering our goal for the

research which is to ultimately select the

suitable pants patterns for men in their 20s that

could fit perfectly and favored in styles. In order

to grade fitness of each sample pants, we

started from 0 for the best fit, and then marked

down to negative points for short or tight and

added up to plus points for long or loose in

order to document the degree of the fitness

accordingly. Each of the testing categories was

scored ‘-2’ for ‘too short or too tight’, ‘-1’ for

‘little short or little tight’, ‘0’ for ‘well fit’, ‘+1’

for little long or little loose, and ‘+2’ for ‘too

long or too loose’.

SPSS 12.0 the statistic program was utilized

for the data analysis. Wilcoxon-Rank Sum Test

was used to analyze the difference between

each evaluation score and the optimum score

from the wearing tests. In other words, it could

represent that the wearing test results was

successful if the differences were statistically

none, therefore modifying the pattern drafting

would be unnecessary. However, it could

represent that the pattern drafting has to be

revised if the differences were statistically

considerable.

Among the ten slim pants patterns, we

excluded the pants patterns that showed

statistically the biggest numbers in the difference

to the optimum score but selected the rest

pants patterns as existing pants patterns for

further research to develop men’s slim pants

patterns for educational purposes.

. Results and DiscussionⅢ

1. Comparative Analysis of the Drafting

Methods of Slim Pants

By comparing the 10 different slim pants

patterns (see Table 3), we found 4 characterized

methods in calculating the lengths, especially

with hip length, crotch length, and knee length.

First method was calculating the lengths based

on hip circumference as seen on Pattern A and

Pattern B. Second one was calculating the

lengths based on stature as seen on Pattern D

and Pattern F. Third one was using a fixed size

or actual measurement for a product as seen in

the patterns with C, E, G, I, and J. And, the

fourth method was calculating the lengths by

stature or hip circumference as seen on Pattern

H. In Pattern D, Pattern F, and Pattern H, their

pants lengths were calculated based on stature.

However, Pattern G showed that the lengths

could be calculated by actual measurement of

crotch length added to pants’ inseam length. In

the patterns with A, B, C, E, I, and J, the pants

lengths are indicated to use a fixed size for a

product.

In regards to the circumferences, the waist

circumference was measured at the level of

omphalion for Pattern E and Pattern H whereas

it was measured at the level of waistline for the

other patterns. The ease of hip circumference

was usually from 0 to 1cm for the front and 3

to 5cm for the back. However, Pattern F had

the biggest difference between the front and
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Table 3. Drafting Calculating Formulas of Pants Patterns (unit: cm)

Pattern

Item
A B+ C

Pants length

(Including waist belt

width)

107 102 102

Hip length (Hip circumference/4)2/3
(Hip

circumference/6)-0.5
19 20∼

Crotch length Hip circumference/4+3 Hip circumference/4+2.5 Actual measurement

Knee length Crotch length+33
(Pants length+

Crotch length)/2-5

(Pants length+

Crotch length)/2-9

Front waist

Circumference/2

Waist

circumference/4+0.5

Waist circumference/4

+1.5 (Dart amounts) +2

(Seam allowance)

Waist

circumference/4+0.5

Front hip

Circumference/2
Hip circumference/4+0.5

Hip Circumference/4

+2( Seam allowance)
Hip circumference/4+0.5

Front crotch width
Hip circumference/16

-1 1.5∼

4.5 or Hip

circumference/16-1.5

Hip circumference/16

-1 1.5∼

Front dart length - 9 -

Front hem width/2
48(Hem circumference)/4

0.75–

[46(Hem circumference)

+2(Seam allowance)]/4
11

Back waist

Circumference/2

Waist circumference/4

+1.5(Dart amounts)

Waist circumference/4

+4 (Dart amounts) +1

(Seam allowance)

Waist circumference/4

+3 (Dart amounts)

Back hip

Circumference/2

Hip

circumference/4+1.5 2∼

Hip Circumference/4+

2.5+1 (Seam allowance)
Hip circumference/4+2

Back crotch width
Hip

circumference/8+1 1.5∼

Hip

Circumference/8+1.5 2∼
Hip circumference/8+0.5

Back

dart

length

1st Dart 9 10∼ 9 10

2nd Dart - 6.5 10

Back hem width/2 Front hem width/2+1.5 Front hem width/2+2 Front hem width/2+1.5

back because it had 6cm of ease to the back

hip circumference only. Pattern H had no ease

on both, the front and back hip circumferences.

In terms of the width, the crotch width was

calculated based on hip circumference, except

for Pattern G which used a fixed size of 3.5cm.

When the real hip circumference measurement

(94.5cm) was applied to the formula, Pattern J

had the widest front and back crotches,

whereas Pattern E had the narrowest. Also,

Pattern F had the least difference in the crotch

widths between the back and front. The hem

widths with all of the 10 patterns were

designated to use a fixed size but could be also

altered when it’s needed for keeping up with

contemporary trends. The difference of the hem
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Table 3. Continued

Pattern

Item
D+ E* F+

Pants length

(Including waist

belt width)

Stature/7.5×4.5

+1 (Waist seam allowance)
108.5 Stature/7.5×4.5

Hip length
Stature/10

+1 (Waist seam allowance)
Crotch Length-14.5

Stature/7.5-10

+1(Waist seam allowance)

Crotch length
Stature/7.5

+1(Seam allowance)
Actual Measurement

Stature/7.5

+1(Seam allowance)

Knee length Stature/7.5×2.5-3
(Pants Length+Crotch

Length)/2-4
Stature/7.5×2.5

Front waist

circumference/2

Waist circumference/4

-0.5+2 (Seam allowance)

Waist Circumference*/4

+0.5

Waist circumference/4

+0.5+2 (Seam allowance)

Front Hip

circumference/2

Hip circumference/4

(Including seam allowance

2cm)

Hip Circumference/4

+0.5-1.5
Hip circumference/4+1

Front crotch width Hip circumference/20+0.3
Hip

Circumference/24-0.2
Hip circumference/20-0.2

Front dart length - - -

Front hem width/2

50(Hem circumference)/4

(Including seam allowance

2cm)

44(Hem

Circumference)/4-1

46(Hem circumference)/4

(Including seam amount

2cm)

Back waist

circumference/2

Waist

Circumference/4+0.5+1.5(D

art amounts)+2 (Seam

amounts)

Waist Circumference*/4

+0.5+3.6 (Dart

amounts)

Waist circumference/4+4

(Dart amounts)+3.5

(Seam allowance)

Back hip

circumference/2

Hip circumference/4

+1+2 (Seam allowance)

Hip Circumference/4

+0.5+1.5

Hip circumference/4

+3+2 (Seam allowance)

Back crotch width Hip Circumference×2/15-1
Hip

Circumference×5/48-2
Hip circumference/10+0.7

Back

Dart

Length

1st Dart 6 6.5 6

2nd Dart - 6.5 6

Back hem width/2 Front hem width/2+2 Front hem width/2+2 Front hem width/2+2

widths between the front and back in each of

the 10 patterns were 3 or 4cm, except for

Pattern I which has 2cm of the difference.

Regarding the back dart, one had no dart

(Pattern H), some of them had one dart (A, D,

I, J), and the rest had 2 darts (B, C, E, F, G).

Also their lengths varied from 6 to 10cm. The

dart amounts were mostly from 1.5 to 2.5cm,
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Table 3. Continued

Pattern

Item
G H* I J

Pants length

(Including waist

belt width)

Crotch length

(Actual

measurement)+78

Stature/7.5×4.5 105 107

Hip length 19
Hip

circumference/4-2
Crotch length×2/3

Crotch length-(Hip

circumference/20+

3)

Crotch length
Actual

measurement

Stature/7.5+0.7

(Ease amounts)
Actual measurement

Actual

Measurement

Knee length Crotch length+35 Stature/7.5×2.5

(Crotch length+

pants length)/2

-4 5∼

(Crotch length+

Pants length)/2

-5

Front waist

Circumference/2

Waist

circumference/4

+0.5

Waist

circumference*

/4-0.5

Waist

circumference/4

-0.5+0.6

Waist

Circumference/4

+2 (Dart amounts)

Front hip

circumference/2

Hip

circumference/4

Hip circumference

/4-2

Hip circumference/4

+0.6-1.5

Hip

Circumference/4

+0.5+0 1∼

Front crotch width 3.5
Hip circumference

/20-0.7

Hip

circumference/16

-0.225

Hip

Circumference/20

+0.5

Front dart length - - - 10

Front hem width/2

36.8 (Hem

circumference)

/4 1–

46 (Hem

circumference)/4-1

42 (Hem

circumference)/4 1–

42 (Hem

Circumference)/4 1–

Back waist

circumference/2

Waist

circumference

/4+0.5+3.4

(Dart amounts)

Waist

circumference*/4

+0.5

Waist

circumference/4

+1.9 (Dart

amounts)

+0.6+0.5

Waist

circumference/4 +2

(Dart amounts)

Back hip

circumference/2

Hip circumference

/4+1.5

Hip

circumference/4

+2

Hip circumference/4

+0.6+1.5

Hip

circumference/4

+1 2∼

Back crotch width
12.5 (Product

measurement)

Hip

circumference×2/1

5+0.5

Hip circumference/8

+1.05

Hip

circumference/5

-5 6∼

Back

Dart

Length

1st Dart 10 - 9 9

2nd Dart 6.5 - - -

Back hem width/2
Front hem width

/2+2

Front hem width

/2+2

Front hem width

/2+1

Front hem width

/2+2

+: Drafting Including Seam Allowance (1cm)

*: Waistline at Omphalion

-: N/A Optimum satisfaction assessed value to 0
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but they were 3.6 to 4cm higher in Pattern E

and F. Pattern B and J had a front dart as well,

and the dart lengths were 9 10cm and dart∼

amounts were 1.5 2cm in their pattern drafting.∼

In terms of the seam allowances, Pattern B, D,

and F used a method of including seam

allowances in the pattern drafting, whereas the

other 7 patterns used a method of pattern

drafting with a final line only.

2. Aesthetic Evaluation of Appearance

With the evaluation of appearances of the

pants, results of Wilcoxon-Rank Sum Test,

including the mean and optimum satisfactory

level of each fitting items, are as seen in Table

3. When an optimum satisfactory level is

statistically considerable, its pattern needs to be

altered for that item of a wearing test. In other

words, if a pattern has too many items required

to be altered, that pattern can’t be suitable for

a slim pants pattern for men in their 20s.

Pattern A had a big ease added to the front

and back crotches (item 4 and 7 in Table 4) as

well as to the thigh areas (item 5 and 18). It

also had wide knee widths for the front and

back (item 6 and 19), a wide back hemline

(item 20), and large ease added to the back

area overall (item 28). Moreover, the back

waistline position was relatively high (item 14),

1stback dart length was relatively short (item 25),

pants length was relatively long(item 33), and

the side line was too much curved. It received

the lowest score in the evaluation of overall

appearances (item 35).

Pattern A along with Pattern F showed the

longest pants length during the test fittings,

which was ultimately resulted from their pattern

making methods with calculating the lengths.

Characteristics of these loosely-fitted pants,

wide knee line and hemline and large amount of

ease added to the crotch and thigh areas, were

also shown at test fittings.

Pattern B had a large ease added in the

following areas; front and back of the thigh

(item 5 and 18), knee widths (item 6 and 19),

back crotch (item 17), and overall back area

(item 28). Also, the front dart was too close to

the center (item 11) and relatively too short in

length (item 12). The second dart was

positioned too close to the side seam (item 26)

and relatively too short in length (item 27). The

hip level was leaning too much toward the back

(item 31), the horizontal back crotch level was

little too low (item 32), and the back crotch

levels were also little too low and not curved

enough (item 21 and 23). This pattern received

relatively low score in the evaluation of overall

appearances (item 35). Pattern B used a

drafting method of having 2.5cm of ease added

to a half of the back hip circumference. It had

the second biggest ease added in the back

area, followed by Pattern C which has 3cm of

ease, and that characteristic was also shown at

the fittings.

Pattern C had wide front and back knee lines

(item 6 and 19) and large ease added to the

back thigh and overall back areas (item 18 and

28). The position of back waistline was high

(item 14), and the back crotch width was wide

(item 22) and not curved enough (item 23). The

horizontal lines of hip and crotch were little too

low to the back area (item 31 and 32). This

pattern also received a low score in the

evaluation of overall appearance (item 35).

The front and back waistlines were positioned

relatively high in Pattern D (item 1 and 14).

Also, the front knee and back hem lines were

wide (item 6 and 20), but the back crotch width

was narrow (item 22). The evaluation score of
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overall appearance was relatively low (item 35).

Pattern E had statistically the least difference

to the optimum satisfactory level in all of the

items for the front and back area of the pants.

However, the horizontal crotch level was leaned

little too low towards the back (item 32), the

pants length was little too short (item 33), and

the evaluation score of overall appearance was

relatively low (item 35).

Pattern F had a big ease added in the

following areas; front and back of the waist

circumferences (item 2 and 15), front abdomen

circumference (item 3), back of the crotch and

thigh areas (item 17 and 18), and overall areas

of the front and back (item 13 and 28). The

front crotch was not curved enough (item 10),

the first and second darts were positioned to

the side (item 24 and 26), and the length of the

darts were short (item 25 and 27). The hip level

and horizontal crotch level were leaned little too

low to the back (item 31 and 32), and the

evaluation score of overall appearance was also

relatively low (item 35).

Pattern G had a big ease added to the front

waist circumference (item 2) and back thigh

area (item 18). The front and back crotch levels

were low (item 8 and 21), and the horizontal

crotch level was leaned from the side to the

lower back (item 32). The second dart was

positioned little too close to the side seam, the

length of the two back darts were short (item 25

and 27), and the evaluation score of overall

appearance was also relatively low (item 35).

The front and back waistlines were positioned

too high in Pattern H (item 1 and 14). This

pattern also showed not enough of ease added

in the following areas; front and back waist

circumferences (item 2 and 15), abdomen

circumference (item 16), hip circumference (item

16), and the front and back crotches (item 4

and 17). The front and back crotch widths were

narrow (item 9 and 22). The hip level and

horizontal crotch level were too low in the back

(item 31 and 32), and the pants length was little

too long (item 33). Also the evaluation score of

overall appearance was relatively low (item 35).

The front waistline was positioned high in

Pattern I (item 1). This pattern had a big ease

added in the following areas; front and back of

the waist circumferences (item 2 and 15),

abdomen circumference (item 3), hip

circumference (item 15), thigh (item 5 and 18),

and back crotch areas (item 17). The front and

back knee lines were wide (item 6 and 19), and

the front hemline was also wide (item 7). Among

the ten patterns, Pattern I had the greatest

amount of ease added to the overall area of the

front and back of the pants (item 18 and 28).

However, the pants length was too long (item

33) and the evaluation score of overall

appearance was also relatively low (item 35).

Pattern J had a great ease added to the front

and back areas of the waist circumferences

(item 2 and 15), the back thigh area (item 18),

and overall areas of the front and back (item 13

and 28). The front and back knee lines were

wide (item 6 and 19), and the back crotch line

was also wide (item 22). The position of the

first back dart was too close to the side seam

(item 24), and the dart length was too short

(item 25). The front and back crotch levels were

positioned too low (item 8 and 21), and the hip

level and horizontal crotch level were leaned

toward the lower back (item 31 and 32). The

evaluation score for overall appearance was

relatively low (item 35), and it had the largest

number of the items, total 18, that could be

statistically considerable. Based on the results

of Wilcoxon-Rank Sum Tests, the patterns were

required to be modified for any items of
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statistically considerable to the optimum

satisfactory level. Moreover, a pattern with more

of these items represents an uncomfortable fit.

Table 4. Results of Wilcoxon-Rank Sum Tests of Mean per Wearing Test Item of Pants Patterns and

Optimum 0

Pattern

Statistics

Item

A B C D E

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

F

r

o

n

t

1 Position of front waistline
-0.4±0.547 -0.2±0.447 -0.6±0.547 -0.8±0.447 0.2±0.447

-1.414 -1.000 -1.732 -2.000* -1.000

2
Ease of front waist

circumference

-0.4±0.547 0.0±0.000 0.6±0.547 -1.0±0.707 -0.2±0.836

-1.414 0.000 -1.732 -1.890 -0.577

3
Ease of abdomen

circumference

-0.4±0.547 0.2±0.836 0.4±0.547 -1.4±0.894 -0.6±0.547

-1.414 -0.577 -1.414 -1.890 -1.732

0.8±0.447 0.4±0.547 -0.4±0.547 -1.0±1.000 -0.6±0.894
4 Ease of front crotch

-2.000* -1.414 -1.414 -1.633 -1.342

1.0±0.000 1.2±0.447 0.2±0.447 0.0±0.000 0.4±0.547
5 Ease of front thigh

-2.236* -2.121* -1.000 0.000 -1.414

6 Width of front knee line
1.4±0.547 1.4±0.547 1.6±0.547 1.0±0.000 0.8±1.095

-2.070* -2.070* -2.070* -2.236* -1.414

7 Width of front hemline
1.4±0.894 1.0±1.000 1.4±0.894 1.4±0.894 0.5±1.303

-1.890 -1.633 -1.890 -1.890 -1.300

8 Position of front crotch line
0.2±0.447 0.0±0.707 0.6±0.894 0.0±0.707 -0.2±0.447

-1.000 0.000 -1.342 0.000 -1.000

9 Width of front crotch
0.2±0.447 0.2±0.447 -0.2±0.836 -0.6±0.894 -0.4±0.547

-1.000 -1.000 -0.577 -1.342 -1.414

10 Curve of front crotch
0.0±0.000 0.0±0.000 0.0±0.000 0.0±1.000 0.2±0.447

0.000 0.000 0.000 0.000 -1.000

11 Position of 1st front dart
- -1.2±0.447 - - -

- -2.121* - - -

12 Length of 1st front dart
- -1.0±0.000 - - -

- -2.236* - - -

13 Ease of front overall
1.0±0.707 1.2±0.836 -0.8±0.836 0.0±1.414 -0.2±1.303

-1.890 -1.857 -1.633 0.000 -0.378

14 Position of back waistline
-1.2±0.447 -0.2±0.447 -1.2±0.447 -0.8±0.447 0.0±0.000

-2.121* -1.000 -2.121* -2.000* 0.000

15
Ease of back waist

circumference

0.0±0.000 0.0±0.000 0.2±0.447 -0.6±0.547 0.2±0.447

0.000 0.000 -1.000 -1.732 -1.000

16 Ease of hip circumference
0.6±0.547 1.6±0.547 0.4±0.547 -0.4±1.140 0.4±0.894

-1.732 -2.070* -1.414 -0.816 -1.000

17 Ease of back crotch
0.8±0.447 1.6±0.547 1.0±0.707 -0.6±0.894 0.2±0.447

-2.000* -2.070* -1.890 -1.342 -1.000

18 Ease of back thigh
1.4±0.5477 1.6±0.547 1.4±0.547 0.4±0.547 0.4±0.547

-2.070* -2.070* -2.070* -1.414 -1.414

In results of the testing on the 35 items with

the ten slim pants patterns, they were listed in

the following order regarding numbers of the item
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Table 4. Continued

Pattern

Statistics

Item

A B C D E

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

B

a

c

k

19 Width of back knee line
1.2±0.447 1.4±0.547 1.4±0.547 0.6±0.547 0.8±0.836

-2.121* -2.070* -2.070* -1.732 -1.633

20 Width of back hemline
1.4±0.547 0.8±0.836 1.0±1.000 1.2±0.447 0.4±0.894

-2.070* -1.633 -1.633 -2.121* -1.000

21
Position of back crotch

line

0.2±0.447 1.4±0.547 1.0±0.707 -0.4±0.547 0.2±0.447

-1.000 -2.070* -1.890 -1.414 -1.000

22 Width of back crotch
0.2±0.447 0.6±0.547 1.0±0.000 -1.2±0.447 0.0±0.000

-1.000 -1.732 -2.236* -2.121* 0.000

23 Curve of back crotch
0.0±0.000 1.0±0.000 0.8±0.447 0.0±0.000 0.0±0.000

-0.000 -2.236* -2.000* 0.000 0.000

24 Position of 1st back dart
0.2±0.447 -0.4±0.894 -0.2±0.447 0.6±0.547 0.0±0.000

-1.000 -1.000 -1.000 -1.732 0.000

25 Length of 1st back dart
-1.0±0.000 -0.4±0.894 -0.6±0.547 -1.2±0.836 -0.2±0.447

-2.236* -1.000 -1.732 -1.857 -1.000

26 Position of 2nd back dart
- 1.6±0.547 0.6±0.547 - 0.0±0.000

- -2.070* -1.732 - 0.000

27 Length of 2nd back dart
- -1.6±0.547 -0.2±0.836 - -0.2±0.447

- -2.070* -0.577 - -1.000

28 Ease of back overall
1.4±0.547 1.4±0.547 1.8±0.447 -0.2±1.643 0.6±0.547

-2.070* -2.070* -2.121* -0.414 -1.732

S

i

d

e

29 Verticality of side seam
0.0±0.000 0.2±0.447 0.0±0.000 0.0±0.000 0.0±0.000

0.000 -1.000 0.000 0.000 0.000

30
Balance front and back on

side seam

0.0±0.000 -0.4±0.894 -0.4±0.547 -0.6±0.547 0.0±0.000

0.000 -1.000 -1.414 -1.732 0.000

31 Horizontality of hipline
0.0±0.000 -1.8±0.447 1.0±0.000 0.0±0.000 0.0±0.000

0.000 -2.121* -2.236* 0.000 0.000

32 Horizontality of crotch line
0.0±0.000 1.0±0.000 1.0±0.000 0.0±0.000 1.0±0.000

0.000 -2.236* -2.236* 0.000 -2.236*

33 Length of pants
2.0±0.000 0.8±0.447 -0.6±0.547 1.0±0.000 0.8±0.447

-2.236* -2.000* -1.732 -2.236* -2.000*

34 Curve of side seam
1.8±0.447 1.0±0.707 0.4±0.894 0.6±0.547 0.4±0.547

-2.121* -1.890 -1.000 -1.732 -1.414

Etc 35 Overall appearance +
-1.2±0.447 -1.4±0.547 -1.6±0.547 -1.6±0.547 -0.6±0.547

-2.121* -2.070* -2.070* -2.070* -2.070*

that are statistically considerable to the optimum

satisfactory level: J > B=I > F=H > A > C=G >

D > E. Also, none of the patterns showed

statistically a zero difference to the optimum

satisfactory level. All of the ten patterns received

either ‘relatively not suitable’ or ‘not suitable’ for

the evaluation of overall appearance, which also

means that the drafting methods of all the ten

patterns should be modified in some degree.
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Table 4. Continued

Pattern

Statistics
Item

F G H I J

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

F
r
o
n
t

1 Position of front waistline
0.6±0.547 0.0±1.000 -1.0±0.000 0.8±0.447 0.2±1.095

-1.732 0.000 -2.236* -2.000* -0.447

2 Ease of front aaist
circumference

1.6±0.547 1.8±0.447 -1.8±0.447 2.0±0.000 1.4±0.547

-2.070* -2.121* -2.121* -2.236* -2.070*

3 Ease of abdomen
circumference

1.4±0.547 0.6±0.547 -2.0±0.000 2.0±0.000 1.0±0.707

-2.070* -1.732 -2.236* -2.236* -1.890

-0.2±0.447 0.2±0.836 -1.6±0.547 1.2±0.836 0.4±0.547
4 Ease of front crotch

-1.000 -0.577 -2.070* -1.857 -1.414

0.2±0.836 0.4±0.547 -1.2±0.836 1.6±0.547 0.4±0.547
5 Ease of front thigh

-0.577 -1.414 -1.857 -2.070* -1.414

1.2±0.836 0.4±0.547 0.4±0.547 1.8±0.447 1.4±0.547
6 Width of front knee line

-1.857 -1.414 -1.414 -2.121* -2.070*

1.2±0.836 -0.6±1.140 0.6±0.894 1.6±0.894 0.6±0.547
7 Width of front hemline

-1.857 -1.134 -1.342 -2.000* -1.732

8 Position of front crotch line
0.2±0.447 0.8±0.447 0.2±0.447 0.8±0.447 0.8±0.447

-1.000 -2.000* -1.000 -2.000* -2.000*

9 Width of front crotch
-0.4±0.547 0.6±1.341 -1.2±0.447 0.0±0.000 0.2±0.447

-1.414 -1.089 -2.121* 0.000 -1.000

10 Curve of front crotch
0.8±0.447 0.0±0.707 0.0±1.000 0.2±0.447 0.8±0.447

-2.000* 0.000 0.000 -1.000 -2.000*

11 Position of 1st front dart
- - - - -0.6±0.547

- - - - -1.732

12 Length of 1st front dart
- - - - -0.8±0.447

- - - - -2.000*

13 Ease of front overall
1.0±0.000 0.0±0.707 -1.4±0.547 1.6±0.547 0.8±0.447

-2.236* 0.000 -2.070* -2.070* -2.000*

3. Evaluation of Movement Function

Our evaluation of functionality of the pants

was to examineality degree of comfort on how

the subject feels in different body motions

wearing the each sample, and the motions

include posing straight, walking normally, walking

up/down steps, sitting on chair, and bending

over. Degree of comfort in each of the motion

and its fit were examined for the following areas

of the pants: waist circumference, abdomen

circumference, hip circumference, crotch area,

thigh area, knee area, as well as overall comfort

of the pants. And then, each of the testing

categories was scored ‘-2’ for ‘too tight’, ‘-1’or

‘little tight’, ‘0’ for ‘well fit’, ‘+1’ for little loose,

and ‘+2’ for ‘too loose’.

We found out that the sample of Pattern A

was uncomfortable in the knee area and its

overall fit was too loose. The pattern exam

indicated that it was designed to have

loosely-fitted trousers and had too much ease

added to overall area of the pants. Our

evaluation of overall appearance of the pants

also showed that the pants had too much of

ease added to the knee area, hemline, and

especially more to the back area.
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Table 4. Continued

Pattern

Statistics
Item

F G H I J

mean±SD
Wilcoxon Z

mean±SD
Wilcoxon Z

mean±SD
Wilcoxon Z

mean±SD
Wilcoxon Z

mean±SD
Wilcoxon Z

B
a
c
k

14 Position of back waistline
0.2±0.836 -0.6±0.547 -1.2±0.447 -0.4±0.547 0.0±0.707

-0.577 -1.732 -2.121* -1.414 0.000

15 Ease of back waist
circumference

1.2±0.447 1.2±0.836 -1.6±0.547 2.0±0.000 1.2±0.447

-2.121* -1.857 -2.070* -2.236* -2.121*

16 Ease of hip circumference
0.4±0.547 0.0±0.000 -1.6±0.547 2.0±0.000 1.2±0.836

-1.414 0.000 -2.070* -2.236* -1.857

17 Ease of back crotch
0.8±0.447 0.2±0.447 -1.6±0.547 1.8±0.447 1.4±0.894

-2.000* -1.000 -2.070* -2.121* -1.890

18 Ease of back thigh
1.0±0.000 0.8±0.447 -1.0±1.000 1.8±0.447 1.6±0.547

-2.236* -2.000* -1.633 -2.121* -2.070*

19 Width of back knee line
1.2±0.836 0.2±0.447 0.4±0.547 1.8±0.447 1.2±0.447

-1.857 -1.000 -1.414 -2.121* -2.121*

20 Width of back hemline
1.2±0.836 -0.6±1.140 0.8±0.836 1.4±0.894 0.6±0.547

-1.857 -1.134 -1.633 -1.890 -1.732

21 Position of back crotch line
1.0±0.707 1.2±0.447 0.0±0.000 1.4±0.894 1.4±0.547

-1.890 -2.121* 0.000 -1.890 -2.070*

22 Width of back crotch
0.4±0.547 0.2±0.447 -1.4±0.547 0.2±0.447 0.8±0.447

-1.414 -1.000 -2.070* -1.000 -2.000*

23 Curve of back crotch
0.4±0.547 0.2±0.447 -0.6±0.547 0.2±0.447 0.6±0.547

-1.414 -1.000 -1.732 -1.000 -1.732

24 Position of 1st back dart
1.0±0.000 0.4±0.547 - 0.6±0.547 1.8±0.447

-2.236* -1.414 - -1.732 -2.121*

25 Length of 1st back dart
-1.0±0.000 -1.0±0.000 - 0.0±0.000 -1.4±0.547

-2.236* -2.236* - 0.000 -2.070*

26 Position of 2nd back dart
1.0±0.000 1.2±0.447 - - -

-2.236* -2.121* - - -

27 Length of 2nd back dart
-1.2±0.447 -1.8±0.447 - - -

-2.121* -2.121* - - -

28 Ease of back overall
1.0±0.000 0.6±0.547 -1.0±1.224 2.0±0.000 1.6±0.547

-2.236* -1.732 -1.518 -2.236* -2.070*

S
i
d
e

29 Verticality of side seam
0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000

0.000 0.000 0.000 0.000 0.000

30 Balance front and back on
side seam

-0.4±0.547 -0.2±0.447 -0.6±0.547 0.0±0.000 -0.2±0.447

-1.414 -1.000 -1.732 0.000 -1.000

31 Horizontality of hipline
1.0±0.000 0.2±0.447 1.0±0.000 0.0±0.000 1.0±0.000

-2.236* -1.000 -2.236* 0.000 -2.236*

32 Horizontality of crotch line
1.0±0.000 1.0±0.000 1.0±0.000 0.0±0.000 1.2±0.447

-2.236* -2.236* -2.236* 0.000 -2.121*

33 Length of pants
1.2±.0.836 1.0±0.000 1.0±0.000 1.8±0.447 1.8±0.447

-1.857 -2.236* -2.236* -2.121* -2.121*

34 Curve of side seam
0.0±0.000 0.0±0.000 -0.4±0.547 0.0±0.000 0.2±0.447

0.000 0.000 -1.414 0.000 -1.000

Etc 35 Overall appearance +
-1.0±0.000 -1.0±0.000 -1.6±0.547 -1.2±0.447 -1.0±0.000

-2.236* -2.236* -2.070* -2.121* -2.236*

* p<.05 ** p<.01 *** p<.001
0.000: All evaluators agreed_(‘0’ is evaluation score of optimum satisfactory level).
+: Items set to optimum value satisfies "2".
-: N/A Optimum satisfaction assessed value to 0
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Figure 11. Appearance of Pants A-J
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Table 5. Results of Wilcoxon-Rank Sum Tests of Mean per Movement Functionality Item of Pants

Patterns and Optimum 0

Pattern

Statistics
Item

A B C D E

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

mean±SD

Wilcoxon Z

1
Comfort of waist

circumference

0.0±0.000 0.0±0.000 2.0±0.000 -1.0±0.000 0.0±00000

0.000 0.000 -2.236* -2.236* 0.000

2
Comfort of abdomen

circumference

0.0±0.000 0.0±0.000 0.2±0.447 -1.0±0.000 -0.2±0.447

0.000 0.000 -1.000 -2.236* -1.000

3
Comfort of Hip

circumference

0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000

0.000 0.000 0.000 0.000 0.000

4 Comfort of crotch
0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000 -0.2±0.447

0.000 0.000 0.000 0.000 -1.000

5 Comfort of thigh
0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000

0.000 0.000 0.000 0.000 0.000

6 Comfort of knee
2.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000

-2.236* 0.000 0.000 0.000 0.000

7 Comfort of overall
2.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000

-2.236* 0.000 0.000 0.000 0.000

Pattern

Statistics
Item

F G H I J

mean±SD
Wilcoxon Z

mean±SD
Wilcoxon Z

mean±SD
Wilcoxon Z

mean±SD
Wilcoxon Z

mean±SD
Wilcoxon Z

1
Comfort of waist

circumference

2.0±0.000 0.8±1.096 0.8±1.096 1.8±0.447 1.0±0.000

-2.236* -1.414 -1.414 -2.121* -2.236*

2
Comfort of abdomen

circumference

1.0±1.000 0.0±0.000 0.0±0.000 1.0±0.000 0.0±0.000

-1.633 0.000 0.000 -2.236* 0.000

3 Hip circumference
0.4±0.548 0.0±0.000 0.0±0.000 0.4±0.548 0.0±0.000

-1.414 0.000 0.000 -1.414 0.000

4 Comfort of crotch
0.0±0.000 -0.2±0.447 -0.2±0.447 -0.4±0.548 0.0±0.000

0.000 -1.000 -1.000 -1.414 0.000

5 Comfort of thigh
0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000 -0.2±0.447

0.000 0.000 0.000 0.000 -1.000

6 Comfort of knee
0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000 0.0±0.000

0.000 0.000 0.000 0.000 0.000

7 Comfort of overall
2.0±0.000 0.0±0.000 0.0±0.000 1.0±0.000 0.0±0.000

-2.236* 0.000 0.000 -2.236* 0.000

* p<.05 ** p<.01 *** p<.001

0.000: All evaluators agreed_(‘0’ is evaluation score of optimum satisfactory level).

Pattern C and J hung away from the body

because the waist circumference was too loose.

Pattern F also was not a well-fit because the

waist circumference and other areas were too

loose. It was not because of the amount of

ease added to the waist circumference in the

pattern but because of the two following

reasons; degree of the side seam curve from

the hip to the waist was too high with 2.5cm of

ease added to a half of the hip circumference
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comparing to the lack of ease added to the

waist circumference, as well as the amount of

ease created from lowering the waistband

position in order to attach a belt around the

waistline after making the pattern. Pattern C, D,

I, and J were the four that needed to lower their

waistlines in order to add a waistband, but

Pattern D didn’t have ease added to the hip

circumference, and Pattern I had 1.2cm of ease

which is significantly small comparing to Pattern

C and J.

The evaluation of Pattern D showed that the

pants were uncomfortable because the waist

and abdomen areas were too tight. It was

resulted from their drafting method of no ease

added to the waistline and the least amount of

ease, 1cm, added to a half of the back hip

circumference.

The evaluation of Pattern I indicated that the

waist circumference, abdomen, and overall fit

were too loose. It was resulted from adding

1.2cm of ease added to a half of the waist

circumference during the pattern making

process. And that amount of ease was the

highest among the 10 patterns. The evaluation

of overall appearance of the pants also showed

that this pattern had the largest amount of ease

added to the front and back. The evaluations of

Pattern B, E, G, and H were excellent in terms

of their motion functionality because of no

considerable items with these patterns.

. ConclusionsⅣ

The purpose of this study was to select slim

pants patterns for the following main research

on developing new pants patterns that are

suitable and preferable for men in their 20s by

comparing and analyzing slim pants patterns

indicated in the textbook of men’s clothing

patterns currently that is in the market. We

compared 10 different slim pants pattern drafting

and analyzed their differences. And then, we

examined their appearances and functionalities

through a male model who had test fitted 10

different samples of the pants.

Conclusions of the research results are as

follows.

Since the drafting method for the

circumferences, such as waist circumference

and hip circumference, was to apply the actual

measurement for all of the ten patterns, the fit

and functionality could be irrelevant depending

on the amount of ease added to the areas.

Therefore, it is crucial that a proper amount of

ease must be established when developing a

slim pants pattern for men in their 20s.

Meanwhile, the drafting method for the lengths,

such as hip length, vertical crotch length, knee

line length, and pants length, was to apply

actual measurements in some cases. However,

in many cases, it was to apply a fixed value

and/or basic anthropometry items, such as hip

circumference and height. Yet, in some cases, it

applies basic anthropometry items to the method

that are low in correlation.

Pattern A, B, H, and J replaced the hip length

with the hip circumference against the general

rules of a low correlation between length and

circumference. In this case, it would be fine if

one’s body size falls into the average body

type. However, it might cause a problem with

the fit if one’s body size is too big or small.

Therefore, any items that are not correlated

significantly must be excluded from the standard

drafting methods used for the main research of

developing slim pants patterns for men in their

20s. Also, a thorough examination in highly

correlated items is necessary when developing a
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new pattern drafting method because fitting

results may different even if using a same

method.

The evaluation of appearance of the pants

showed that all of the patterns need to be

modified because none of them have statistically

zero difference to the optimum satisfactory level.

We listed the patterns in the following order

based on numbers of the items each pattern

has that are statistically considerable to the

optimum satisfactory level among the testing

categories of total 35 for the evaluation: J > B=I

> F=H > A > C=G > D > E. In the functionality

test of the pants, we found out that it is too

tight around the waist and abdomen area with

Pattern D, where as it is too loose around the

waist with Pattern C, yet both of the patterns

indicated that it is a good fit over all. Therefore,

we chose Pattern E, D, C, and G to be the

existing pants patterns that could be used for

further research to develop a slim pants pattern

for men in their 20s for educational purposes.

In the main research, we will utilize Pattern E,

D, C, and G selected from this preliminary

research to develop a slim pants pattern that

can be preferable for men in their 20s and good

fit to their body shapes.
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