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INTRODUCTION


Clothing depends to a great extent on aesthetic performance, durability and comfort related properties. Aesthetic and utility performance is desirable in clothing comfort is the intrinsic and essential performance requirement in clothing. Comfort may be a state of pleasant psychological, physiological and physical harmony between a human and the environment, illustrates Kothari (2005).


Clothing and textiles are not desired simply to cover us in style but also reflects the wearer’s status, association, self image and attitudes as well as social class, says Chitnis (2004). People no longer buy clothes for simply practical reasons. They want added values like look, feel and image, expresses Zhou Lian Ya (2006). 


Clothing for women and men has evolved and keeping designers busy. India’s fashion heritage is rich in tradition, vibrant in colours and preprocessing. Bold colours created by the inventive drapes of these textiles catch the imagination like no other contemporary clothing. Fashion as a part of the history, repeats itself and is defined as the prevailing style in clothing of any given time. Clothing became relatively easy flowing by the 20th century after the corset was discarded. The new millennium is officially here, states Crawford (2005).


According to Gupta et al. (2005) adolescents are more concerned about fashionable garments than its durability and quality. They are attracted by the style, fabric and patterns worn by friends. Clothing fads are more prevalent during this age period, the adolescent feels the importance of being dressed like his or her friends.


There are number of outfits using different fabrics are flooded in the market. Out of various outfit salwar-kameez is the most popular outfit for South Asian adolescent girls especially in India. Salwar-kameez looks very elegant and feminine when worn for formal, social functions. A salwar is a pyjama like trouser which tapers slightly towards the ankles. The kameez or the kurta is a knee-length flowing tunic worn over a salwar or churidar. A dupatta generally completes the ensemble, explain Yadav et al. (2006).


Few years back when there was a fashion of loose garments ready to wear kameez-salwar came in market and had become popular throughout India. But these could not fetch the market because these were not made of standard sizes and required too many alterations to fit to the wearer. These could not gain popularity among the people with limited income who preferred to stitch kameez-salwar at home to save their hard earned money, present Gupta et al. (2009).


Salwar kameez pattern and sewing or customization as per the pattern or as per the size has a great market place in India. The companies are producing different patterns for neck styles, sleeve styles, kameez style, salwar style etc. These are available on worth cost and ready to use. Pattern is a raw shape of designs or specific component of designer’s creativity in the shape of paper or thin plates. Salwar kameez pattern components are provided with appropriate details of designing, designer, date of making patterns or design components, measurements, graded sizes, etc. The assembly of cutting through these patterns with the real fabric becomes easy. 


The tailor follows the designer’s patterns and cut the material as per patterns and then sew the material as the designer’s instructions to form finished salwar kameez. The word sewing is defined as stitching but here the meaning of sewing is depicted as customization of salwar kameez as per given measurements. Readymade salwar kameez cannot have proper fitting whereas stitching or sewing or customization can produce proper shaped salwar kameez (www.salwarkameezsale.com). In the recent technical era, customization using computer aided design has become popular.


Computer aided design (CAD) is the use of a wide range of computer based tools that assist engineers, architects and other design professionals in their design activities. CAD is sometimes translated as “computer-assisted”, “computer-aided drafting”, or a similar phrase. Related acronyms are CADD, which stands for “Computer Aided Design and Drafting, CAID for Computer-Aided Industrial Design (www.apparelsearch.com).


Computer Aided Design (CAD) is the use of computer technology for the design of objects, real or virtual. CAD often involves more than just shapes. As in the manual drafting of technical and engineering drawings, the output of CAD often must also convey symbolic information such as materials, processes, dimensions, and tolerances. According to application specific conventions, CAD may be used to design curves and figures in two dimensional (“2D”) space ; or curves, surface and solids in three dimensional (“3D”) objects (en.wikipedia.org).


CAD is an accurate pattern making software for perfect fitting garments. An integrated suit of software including pattern design, grading, detailing, marker layout and CAD drafting. A practical and affordable pattern making software system is ideal for home based or commercial business. For businesses additional license are approximately half price return on investment in short time. Even home sewers can save by making clothes that fit for the whole family. “The ability to customize patterns to suit each client, and not just use a standard pattern for them, is crucial for the industry to gain competitive edge” (www.fashioncad.net). Therefore a trial has been made to design, develop and evaluate the computerized patterns for salwar and kameez. 

OBJECTIVES  :

· To gather information on the style of salwar and kameez preferred and method of sewing.

· To gather opinion of the fashion designing students, homemakers and textile experts about computerized designs and patterns.

· To standardize the body measurements of the selected college going girls between the age group 18 to 22. 

· To create styles, pattern and CD catalogue for salwar kameez.

· To popularize the CD catalogue among the fashion designing students, home makers and textile experts and get feedback on the use of catalogue.

2.  REVIEW OF LITERATURE


2.1
Significance of Clothing


2.2
Dressing Preference of Adolescent Girls


2.3
Garment Designing and Fitting


2.4
Salwar and Kameez

2.5
Advanced Method of Designing and Pattern Making for Salwar and Kameez

2.1
SIGNIFICANCE OF CLOTHING


Clothing has been said to serve basic functions to protect the body, to arouse emotions in others and to communicate by means by symbols, affirm Wilson (2005). People wear clothing for functional and / or social reasons (http://www.apparelsearchcom). 


Clothing is the “second skin” ranking with food and shelter as essential for human survival, clothes are an outward expression of how people feel about themselves and the kind of word they tend to live in, reveal Patil and Bendigeri (2001).


Often clothing plays a pivotal role in first impression (http://www.123helpme.com). Clothes convey hue and tone to the environment and give form to our feelings, which are the first and last words of the language that is “fashion”, comment Patel and Gupta (2003). Clothes can be used to identify people, clothes can be worn or designed to protect from all kinds of different things, says Coles (1990).


Cloth draw boundaries between the cultural and natural worlds in social and ritual contexts, signify Perani and Wolff (1999). Clothes have to have “hanges appeal”, that is, people will be tempted to try them on or buy them for their look alone. Often dresses that look sensational on a moving body can look simple and feature less on a clothes rail, says Aldrich (2005). 


According to Fiore and Kimle (1997), fabric hand describes the way of fabric feels, to the sense to touch. Fabric is an integral part of dress making and its proper selection is of the atmost importance. It has to be selected to suit the personality of the wearer, the style of the dress, the occasion for which it is to be worn and for its fit and drape, says Thomas (1996). 


According to Crawford (2005), gone are the days of one or two distinct fashion looks. The job of getting dressed and being fashionable has gotten harder. Most aspects of our lives can be adopted for any look, whether from the past, present or future and still are fashionable, assuming the proportions are right and in line with the current styles. 

2.2
DRESSING PREFERENCE OF ADOLESCENT GIRLS


Gupta (2006) opines, for girls the great acceleration in growth has passed its peak by middle adolescence. They learn to manage their body so they are less awkward. They are developing emotionally, mentally and socially, but are still far from the poised and popular adult. They went well fitted fashionable and expensive garments. Comfort and serviceability are sacrificed for the sake of style and fashion. They embrace clothing as means of demonstrating their conformity. They are greatly interested in clothing and concerned with their physical appearance. 


Cox and Dietz (1993) suggest, that the adolescents self-acceptance and popularity are determined by appropriate and attractive clothing. To them clothing reflects a feeling of self-worth or insecurity or is used as a means of coping with environmental situation. 


Kulshreshtha (2007) suggests two conditions that are responsible for their interest in clothes. First at an early age, they learn that the cultural group puts a high value on clothes. This they learn first from the parents and later from the peers. When others constantly emphasize the importance of the right clothes for the occasion or how certain garments help to improve one’s look, it makes them clothe conscious. 


Clothing was purchased mainly by higher percentage of adolescents of employed mothers during festivals, birthday and college functions whereas the adolescents of full time homemakers bought clothing only during festivals and birthday, say Rajalakshmi and Dhanuja (2007).


Hayavadana (2004) states, that through clothes everyone has the opportunity to express that hard to define something, the word glibly calls ‘personality’. Adolescent are more ready to accept new ideas and innovations in clothing. Clothing is closely related with fashion services. 

2.3
GARMENT DESIGNING AND FITTING


A study by Yadav et al. (2007) reveal that design is like a river flows slowly. It makes no abrupt changes of direction but over the years its character gradually varies. It carries on many beautiful things out of the past which we still treasure even though we have no desire to copy them today. We should hope that things we do now will have similar values for the future.


A studies by Heron and Rainford (1989) confirmed that design is a fundamental process through which everything we use has come about. Design takes place as a response to a consumer and is based on ‘problem‑solving’ processes. Good design should be a balance of function and performance with visual appeal. As stated by Tata (2004), the designers must be aware of current life styles and trends. Designers should develop sensitivity to objects and ideas.


Betzina (2003) reports that good fit is a combination of two components. A garment must look good and must be comfortable. Although the concept of good fit varies depending on our different shapes and tastes. In today’s era of fashion more importance is given to well fitted garment, states Gupta (2005). The ability to create a good fit is the most important skill needed in the development of the garment. The garment must be fitted on a model to test comfort and ease of movement, says Frings (2002). Good fit starts with accurate measuring (www.taunton.com).  

2.3.1
Design


Helen (2007) defines design as a process that can take many forms depending on the object being designed and the individual or individual’s participation. An apparel designer is a sculptor who uses the human body as an armature for fabric sculpture created to enclose the figure, state Tate and Edwards (1991).


Tortora (2003) defines, design as a particular purpose held in view by an individual or group, it is the arrangement of elements or details in the product or work of art and a decorative pattern. Sumathi (2005) states that design is an organization which is “put together with some intent or goal in mind” and designing of any garment includes the use of the basic principles and element of designs (Chakravarthy and Kaur, 2000).


According to Tate (2004), the three facts of successful designs are knowledge of consumers, price and aesthetics. Elements and principles are part and parcel of a design ; elements being silhouette, line, colour / value, pattern and texture and principles being proportion, balance, unity, rhythm and emphasis. 

2.3.1.1   Types of Design



According to Sumathi (2005), the two basic divisions of designing in the field of clothing are 1) Structural design and 2) Decorative design.

Structural Design


Structural design may add a decorative quality and it is the fundamental component of design. Its form and shape plus all the details involved in assembling the section of the garment such as darts, pleats, tucks. These designs will be simple and well defined about their construction, colour, thread and trimmings to be used.

Decorative Design


It refers to the design which is drawn by the beginner as well as the boutique designers. These designs need the basic form or croquei and the designs drawn will be draped over it. It is not produced in bulk, so it will have more surface embellishments, embroidery, printing, trimmings and buttons and tacked on the bows. It is the design and outfit is made for an individual costume and it is stitched for the standard measurements, says Wood (1999).


According to Naik (2006), surface designing as a superficial embellishment on the fabric, or structural and applied design on any substrate. The most predominating technique that enhances the consumer acceptance by beautifying the textile materials are dyeing, printing, painting, embroidery, weaving and surface finishes. 

2.3.1.2   Elements of Design


According to Gupta et al. (2005), the entire costume is a combination of these elements. There are six elements of design namely, colour, line, form (or) shape and space, light, pattern and texture.


According to Colussy and Greenberg (2007), colour is the presence or absence of light as it is reflected from a surface or not reflected. Schne (1995) states that a colour is called by the name of its obvious or dominant hue. Colour is one of the elements of design. The other elements of design interact with colour to create, alter and reinforce colour effects. Colour exists only in context of something else colour used together create a colour composition. The placement of colour is relative to each other and has a profound effect on the way each colour is perceived. Colour has rich symbolic and potential as well. It is very important to aesthetic appreciation of products and environment.


Colours are divided by primary colours – red, blue and yellow, achromatic hues are essence of neutral such as black, white and grey. Further break hue into secondary, monochromatic, analogous and triadic, state Parikh et al. (2000). Complementary colours are those colours directly across from each other on the colour wheel, conveys Schulman (2005). Ukey (2007) states that sharp and strongest colours are apricot gold, strawberry ice, silver and brilliant blue. 

Line in clothes are an important part of design when line is used correctly it becomes a very important factor in the development of a pleasing appearance. To use line correctly, one should analyse and understand it because it is adaptable and influential. It has functional as well as emotional significance. The most important lines in your clothes are the outlines of your figure or silhouette, present Gupta et al. (2008). 


Parikh et al. (2000) state that stripes, prints also can be used to create desirable effects, prints usually make the figure look larger than a plain fabric in the same colour. Usually designs are medium size with close colour contrasts will prove the most flattering to any figure type. Avins (1996) analyse that light and bright colours, sharp contrasts and large motifs will tend to increase the apparent size of the wearer, while darker blurred all over patterns will act to decrease size. 


According to Rao (2005), texture refers to the surface quality of a fabric such as smooth, rough, shiny or dull. The feel of ‘hand’ such as soft, crisp or hard is also determined by the texture of the material. Shiny fabrics which reflect a great deal of light will make the figure appear larger, while dull on surface will tend to minimize size. Heavy person looks nice in dull silk fabric rather than shiny satin. The dress would look very dressy and more flattering, presents Yates (2002).

2.3.1.3   Principles of Design


According to Narang (2006) designing seems to be quite simple superficially. But the designers while designing the garment has to really keen in various concepts in mind like fabric, texture, grain of fabric, measurements theme etc. These principles must be followed to give the formality to find the product and professional touch too for lines.


Gupta et al. (2008) state principles of design include the following : Harmony (or) unity, Balance, Rhythm, Proportion (or) relationship and Emphasis. These are the most distinct and most important principles. Alternation sequence, radiation, parallelism, transition, symmetry and contrast are known as the minor principles. 


Harmony means unity or single idea or impression that is, it produces an impression of unity through the selection and arrangements of consistent objects and ideas. Harmony is a principles of design concerned with blending elements to create a more calm restful appearance, say Mittler and Ragans (1992). 


Balance is equalisation of attraction on both sides of the center. There are two types of balance (a) Symmetrical (or) formal balance, (b) Asymmetrical (or) informal balance, states Rao (2005). The balance design may be obtained through formal (or) informal balance. The colour lines and shape must be identical or appears so on either side of the imaginary centre. This equality develops a sense of dignity and calmness. Informal balance is also called as occult or asymmetrical balance. It has a tendency to be carefree, producing a casual, irregular feeling, explain Fiore and Kimle (1997). 


Frings (2005) says, rhythm is a principle which gives movement to the design. The details of the design are organized so that there is subtle pathway the eye to follow. It is produced when a line shape or colour is repeated at regular intervals. It is possible to display rhythm by repletion in clothes in various ways, describe Gupta et al. (2008). Rhythm may also be developed when there is orderly arrangement of details according to size. This is rhythm by means of gradation, opine Rao (2005). Radiation is not always considered a means of developing rhythm. However the line direction that radiation from the centre of interest is definitely a well arrangement line movement with repetition of related lines within the costume, tell Gupta et al. (2005). 

Proportion is the consideration of weight, shape and division of an object. It demands that all space divisions, should be pleasingly related to each other, illustrates Rao (2005). 


According to Rao (2005) emphasis helps to center the interest to the most important thing or spot in any arrangement. It should be called as focal point or centre of interest. A centre of interest must create more visual attraction than any other design element in the garment and all other element must support it by echoing its design message. A centre of interest should be related to the total structure of the garment, states Frings (2005). 

2.4
SALWAR AND KAMEEZ


Salwar and kameez has been a part of the Indian attire for decades. Even in the 40’s salwar was visible on the Indian horizon. These however, failed to gain acceptance among the masses, till the 60’s when the woman became more emancipated. Education became an essential part of life. It was only in the 80’s that salwar kameez came into its own. In the late 70’s the readymade garment industry featured into this field. The designer claim that it was during 80’s that there was a boom in the salwar kameez. Today, salwar kameez in literally hundreds of styles, has almost become ubiquitous all over the country, describes Sumathi (2005).


Among all ladies dresses, ‘salwar-kameez’, is found to be leading one, all over India. It has becoming one of the most popular dresses among ladies both young and middle aged. Today salwar kameez attained the status of national garment and is gradually replacing the saries as a daily wear and has become the biggest retail garment in ladies readymade garment section. Salwar kameez is universally accepted for its elegance, artistic appeal and comfort, say Vanishree and Naik (2005). 


Salwar is the main lower garment for women. It may be fitted or gathered which may be embroidered, suggest Bhatnagar (2004). Salwar are sort of loose pyjama like trousers. The pants can be wide and baggy, or they can be cut quite narrow, on the bias. They are known as churidar. The kameez is a long shirt or tunic. The side seams are left open below the naval, which gives the wearer greater freedom of movement. When women wear the salwar kameez, they usually wear a long scarf or shawl called a dupatta around the head or neck (http://www.apparel.search. com) and Claud (2006).


These outfits are extremely comfortable and look very elegant on women of all ages mention by Anonymous (2007). Buta (2007) stated that a salwar-kameez is the coolest, most comfortable and hassle-free Indian outfit. It looks very elegant and feminine when worn.

Castelino (1994) describes that by the 15th century the Jaipur and Rajasthan style of wearing saris had evolved and late mughal inspired, tailored costumes which is today called salwar kameez. Yadav et al. (2007) say, salwar kameez is the most popular outfit for south Asian women especially in India and Pakistan. Since salwar suits exhibits both ethnic touch as well as cocktail look it was an ideal wear for all occasions. 


According to Castelino (1994) there was a time when fashion books like Lana Jobelle and simplicity followed closely by Japanese. Fashion magazines were ruling the roost. But with the advent of salwar kameez and its skyrocketing popularity, styling had to be Indianised. 

2.4.1
Measurements


According to Jindal (1998), proper measurements are necessary for making good drafting and proper patterns. A number of measurement charts are available for making paper patterns. They are all based on anthropometric surveys (body measurement surveys). These surveys have been conducted in the advanced countries and not in India.

2.4.2
Standardizing Body Measurements


According to Verma and Kapildev (2006), perfect fitting of a garment solely depends on correct measurement. Betzina (2003) points out that measurements are essential to the fitting process, but valuable information can also be gained simply from studying the body from all ages. Standard measurements are the average measurement of a large number of figures. These measurements refer to an average figure. The garment is made to fit many individual figures as possible without having to make too many alterations. The garment should look well without necessity fitting properly in every detail, expresses Mullick (2002).


Mullick (2004) and Zarapkar (2005) say that garment cutting is based on measurement, so it is very important for a dress maker to know how to take accurate measurement. The pattern cutter with an understanding of sizes and measurements, is essential from two points of view to know the dimensional principles governing the construction of basic patterns, to understand proportions when developing patterns which have style details not located on the standard anatomical landmarks of the body, says Cooklin (2005). Correct standing position is essential to get correct measurements, explain Doongaji and Deshpande (1988).


Take measurements in the same undergarments that would normally wear under out clothes, leotards, unless they are loose, tend to compress, making the results not totally reliable. Wearing a narrow belt or a length of 1 inch (2.5 cm) width elastic and the waist line and a small necklace helps the measurement process. Wrap the measuring tape around us for each measurement, the tape should be snug without making the indentation, state Betzine (2003). Cooklin (2004) describes that the measurements themselves were taken from specific anatomical landmarks marked on the body with a skin pencil and the subjects wear a specially designed measuring costume. Measurements taken over the clothes areas of the body were adjusted to bring them into line with those taken over nude areas of the body. 


As stated by Zarapkar (2005) the measurement are taken comfortably without pulling the tape too tightly or too loosely but keeping it firmly by placing two fingers in between the tape of the body. Try to know the customer’s requirements regarding the fit, style, shape, pockets, collar, buttons, seam finish before taking measurements. Observe the figure carefully and record it in the order book. The person to be measured should stand erect, but in a natural pose, in front of a mirror. The measurements should be taken in proper order and with a certain sequence. All girth measurements should be taken tightly, as ease for movement is included in the draft. Take the measurements twice. Armstrong (2005) points out that record measurement on the model measurement chart. Numbers in parentheses corresponds with those charts. Arc measurements are taken from centre lines to side seam. The same half of the front and back of the form is measured. 

2.4.3
Construction of Salwar and Kameez 


According to Jindal (1998) and Mathews (1996), there are three basic methods of constructing a garment. They are (1) Drafting, (2) Pattern making and (3) Draping. 

2.4.3.1   Drafting


The draft can be developed from measurements taken of the form and recorded on the model measurement chart, or measurements taken from the standard measurement chart, state Joseph and Armstrong (2005). Cooklin (2005) says, it is advisable to prepare the draft on light weight white paper and then complete it before transferring it to pattern paper.


Verma and Dev (1999) analyse, for bringing a good fitting in garment, drafting should be done on the basic of proper scientific method or formula. Only then it will be possible to stitch a garment according to the liking of the customer. 

2.4.3.2   Pattern Making


James (2002), defines a pattern as a form, template or model which can be used to make or to generate things. As per Mullick (2002) pattern refers to the final piece of paper ready to place the fabric. The first step in producing a garment is the creation of design and the construction of pattern for the components in design, states Rasband (1996). Sharma et al. (2003) reveal that creativity is often blocked by dependence on commercial patterns. A field like clothing and construction can also step forward and can be made in enjoyable experience by adopting a simplified method of pattern making for garment construction, which saves time and provides good fitting. 


According to Bray (1997), a remark that a good pattern, one that fits, is one’s most dependable assistant in dress making. Subramaniam (1987) describes paper pattern as drawn for three or four sizes on a single paper with different lines. An accurate body measurement for drafting is the key to good pattern. Patterns of various sizes and shape can be made by suitable methods of pattern making.

2.4.3.3   Draping


Draping in fabric on the dress form is a method that is used to create three dimensional models, which will ultimately be developed into a collection of finished sample garments, present Jaffe and Pelis (1993). Sodhia (2002) says, if you take up dress seriously, it would be worthwhile to invest in a dress form, called dummy. Fabric is drapped over the dummy and fixed with pins, needles, etc. draft are made wherever needed to give proper size and shape. 

2.5
ADVANCED METHOD OF DESIGNING AND PATTERN MAKING FOR SALWAR AND KAMEEZ


According to Luther (2008), in the present world, computers have grown to be the foremost requirement of almost every conceivable profession which requires creativity, accuracy and a good implementation of time. Fashion designers can use computers to enhance their designs. Virtual display of designs on computers and the facility with which they can be altered according to the designer’s satisfaction are the more altering elements of employing computers in the field of fashion design.


The purpose of fashion designing on computers. 

· It is easy to design on the computers.

· Working time is reduced drastically.

· Enable variations of your designing in seconds.

· Choice of 16.5 million colours.

· Mixing and matching of colours at a flick of button

· Intricacy in dress pattern, necklines, fitting, designing etc.

· Capability of building up libraries of sleeves, yokes, pleats, colours, patterns etc. which you can access for permutations, combinations and modifications. 

· The ability to trace figures or designs onto screen for further enhancement.

· Create unique and world class original and unique designs in vector and bitmapped format.

· Retouch, manipulate and enhance models to suit your unique imagination of designs, say Collier and Tortora (2001).

Martinich (2005) says, an increasingly popular tool for product design is computer-aided design (CAD). CAD system are computer programs or integrated packages of work station hardware and software, that allows the user to draw and easily modify product designs on a computer screen. Advanced CAD systems provide designers with atleast three major benefits. 

1. Graphics capabilities

2. Design storage and retrieval

3. Automatic evaluation of specifications

Henry (2004) describe, computer aided design and computers aided manufacturing come originally from the production environment. It was here that a direct return on investment could be quantified in terms of time saving, labour saving and improvement in quality. The connectivity to innovations in other areas of manufacturing technology, particularly in the engraving field, also added to the momentum to digitize as much of the production process as possible in order to gain maximum levels of efficiency. 

Corbman (2009) tell that an advanced functional computer aided design (CAD) technology aims on developing high performance apparel products with desirable thermal, biochemical and medical functions. This is a down-stream applied research with focus on developing new applications, new computers, simulating technologies a new computer simulation software for functional design and a new informatics technology platform that can be quickly applied by the textile and clothing companies. 


Khatwani and Desai (2004) present, computers are widely used in this field mainly for developing different cutting patterns, in different sizes according to the type of garment required. Also the laying out of cutting is done automatically so as the economize the cutting process. Various cutting machines are interfaced with the software to directly get the cut patterns. The paper cuttings required can be obtained with the help of plotter.


Saluja (2006) discuss, the first pattern made on the PDS / CAD system speeds the process of making production pattern and improves accuracy with (CAD) system, the pattern maker manipulates small graphic patterns on the computer screen with a hand held control device. Geometry drivers can make an infinite number of changes to the shape and size of the patterns, including create new design lines, or adding pleats, fullness and seam allowances. 


To allow pattern makers to make patterns manually on a computer, another system has been developed allowing the pattern maker to work life-size on a sensitized table with traditional tools and a style that is attached to the table and the computer. The style picks up the lines drawn on the table and shows them on the screen. Changes can also be made directly on the screen. 


In both cases, patterns are immediately available for other operations, such as grading and marker making. 

2.5.1
Designing Software


Goworek (2007) opine, coral draw, adobe illustrator, adobe photoshop are popular programs used by designers in various fields and several companies publish software.

Coral Draw


Luther (2008) describe, coral draw is a vector graphic software, allowing the user to produce world class illustrations with 16.7 million colours.

Salient Features

· Create illustrations from scratch, enhance the designs, use and embellish scanned photos of designs and export designs in many ways.

· A vector based drawing programme with extensive text handling and precision-drawing features can be used to enhance design.

· It is an ideal tool for virtually any design project from designing to technical illustrations, advertisements, publishing and internet publishing, states Gilbert (1993).

Application

· Full colour design illustration.

· Complex design drawing

· Fashion designs

· Photo realistic design image

· Surrealistic image

· Animation sequences

· Libraries of designs

· High quality drawing from low resolution originals

· Web page designing, tell Altman (1997).

Adobe Illustrator


Tallon (2006) explain, adobe illustrator is the designing and pattern making software. Illustrator is not a tailor made fashion application it can also do many things other fashion specific applications can’t. Illustrator is a very powerful tool for any graphic design work you can throw at it. It is in many ways a jack of all trades, capable of doing a range of tasks such as graphic design, fashion sketches, fashion illustration, trim design, fashion prints and so on. Illustrator is the first and foremost a fashion design production tool by fashion design production. These will then be of a high enough standard to be sent straight to the factory to start prototypes production. 


According to Colussy and Greenberg (2007), adobe illustrator has long been considered the norm for drawing technically correct and detailed flats. However, some industry individuals comment that the computer generated flats have a sense of looking “too perfect” regardless of your preference, if there is a hand drawn flat that needs to be copied to look very technically. 

Adobe Photoshop


In designing photoshop is ever evolving and is primarily marked for the photo retouching and graphic design industries, it will never truly address the full needs of the textile market. However it is great stepping stone for designers to begin their journey into CAD, opines Colussy et al. (2007). 

2.5.2
Pattern Making Softwares

Gerber


Jane et al. (2007) state computer aided design, commonly referred to as CAD, Gerber is known as a leading supplier in high technology and solutions. The company develops hardware and software to automate pattern design, grading and marker making. Since the 1960’s offers solutions for companies to remain upto speed with technology and fashion. Their goal is to help designers and pattern makers work as efficiently as possible in an automated environment for a quick turnaround of final designs garments and products. Gerber technology is used in the apparel, furniture, transportation, industrial fabrics and composites industries. If it is a sewn product, it is likely to be created on a Gerber system.


Khatwani and Desai (2004) explain, Pattern Designing Software (PDS) is widespread in Germany and Italy. The other new development in the market place of system software is Pattern Generation Software (PGS). At present the two package, have seen are from assist, called conex and from investronica called PGS.

Plotting


Plotting is the process used to print out pattern pieces or markers on paper using a plotter. You use a printer to print and a plotter to plot, yet in the end, the result is a printout of an item. The different is that a plotter has a larger printing area and less you plot patterns that are true to size. Although you can refer to plotting as “printing out a pattern”, it is technical correct to refer to the printing of pattern pieces on a plotter as plotting. If you are ready to plot a pattern, it means that you have already drafted and digitized the pattern pieces. So they exist in the storage area, state Jane et al. (2007).

2.5.3
Advantages of Computerized Designing and Pattern Making


Colussy (2007) analyse, computers have forever changed the way designers do things, from sketches to line sheets, from concepts to final design and we have the ability to edit designs, save colours. Palettes, archive design elements and shorten turnaround time – no more markers going dry, no more tracing paper or making multiple copies of a single sketch at different percentages on the copy machine or colours shifting around from it.


Henery (2003) opined this brings us back to the question of whether the technology is available to create the ideal digital design colouration and production solution. The answer to this question, as with so many other commercial situations, is yes, but only if it is economically viable. 


Kholiya et al. (2008) present, the changeover from traditional design work to using CAD system can be a very positive experience. The main use of CAD system are the creation of original designs, or the interpretation of artwork, supplied by customers, the latter being either painted artwork, fabric samples or possible black and white film negatives. 


According to Goworek (2007) one of the advantages of developing design on CAD systems is that they can be linked directly to large scale digital printers and applied to fabrics for short runs and prototype garments. A CAD technique called texture mapping allows 2D designs to achieve a 3D effect by “wrapping” them onto products, such as garments or curtains to visualize the finished product.


As virtual reality takes over from conventional sampling and new software aids collection management IMB exhibitors at cologne, Germany presented a variety of tools developed to bring good design to market fast and effectively assuring cost savings, global communication and high quality in one run. Fashion business is all about quick response, cost of styling, shorts runs of multiple goods, speed to market, flexibility, versatility, good fit and high quality


Tate (2004) opines that the computer is critical to the success of the pull economy for three reasons :

1) Customized patterns must be quickly and easily made, and the same program must be used to drive a single ply cutter.

2) The designer communicates with the customer directly to incorporate choice into the development of the product.

3) The computer is used​ to track every phase of the order and to facilitate slipping directly to the customer. 

3.  EXPERIMENTAL PROCEDURE


The experimental procedure of the study comprised of the following headings :


3.1
Survey


3.2
Standardizing Body Measurements

3.3
Computerized Designing for Salwar and Kameez using Corel Draw

3.4
Computerized Pattern Making for Salwar and Kameez using Corel Draw

3.5
Evaluation of  the  Computerized  Designs  and  Patterns  given in CD

3.6
Construction of Muslin Pattern for Salwar and Kameez

3.7
Construction of Salwar and Kameez

3.1
SURVEY

3.1.1
Selection of Sample


Sample is a part of the population which one selects for the purpose of investigation, defines Dutt (1998). Samples may achieve much response rate and higher co-operation in general when every element in a population has equal changes to be selected. It is known as random sampling, remarks Gupta (2002). Considering these facts the interview is conducted among 50 members who were homemakers, fashion designing students and textile experts residing in Coimbatore city. They were selected at random as sample to collect information about their preference in salwar and kameez design, pattern making, commercial patterns, computerized designing and computerized pattern making. Care was taken while selecting the sample because the study involved the knowledge about pattern making and sewing. 

3.1.2
Selection of Method


The selection obtained through interview is first hand original in character. The interviewer ask the questions pertaining to the survey in a face to face contact manner and collected the information. Hence the information was collected using an interview method.

3.1.3
Preparation of Interview Schedule


After careful review the investigator prepared an interview schedule to collect information about computerized design of garment, computerized pattern, type of material, selection of texture, either tailor made or, readymade or homemade, colour harmony, type of design, type of styles for the salwar kameez and decorative purpose. The interview schedule thus framed is presented in the Appendix – A.

3.1.4
Conducting the Interview


The selected fashion designing students, homemakers and experts were met individually for the interview during the free hours. The investigator interviewed the selected subjects using the interview schedule and the necessary data were collected and recorded personally.

3.1.5
Analysis of Data


The data thus collected was analysed , consolidated, tabulated and presented in the Chapter : Results and Discusison. 

3.2
STANDARDIZING BODY MEASUREMENTS


Standardized measurements were the average measurements of a large population of a particular group. These measurements refer to an average figure. Huxley (1996) reveals that the part of the fashion industry that creates ready-to-wear clothing bases. The fit of its garment on standard pieces called slopers that match the measurements of its target customers.


Kulshrestha (2007) states that it is time of life, social scientists who study adolescence usually differentiate among early adolescence, which over the period from age 11 through age 14, middle adolescence, which over the period from age 15 through age 18, and late adolescence from about age 18 through age 22. Development during adolescence involves a series of passage from immaturity to maturity. 

3.2.1
Selection of the Sample


Considering the above facts the investigator selected 100 late adolescent girls (18 to 22 years) at random from Avinashilingam Deemed University for Women, Coimbatore for the study. 

3.2.2
Taking Body Measurements


According to Gupta et al. (2005), correct measurements are required for good fitting of garments. It is important to take correct body measurements as the structure of body vary from person to person. Correct measurements are only possible if one has knowledge about standard measurement and individual variation. 


The body measurements of 100 college going girls were taken for the conduct of the study. Ensuring tape measure does not slip down at the back, the various required body measurements were taken by the investigator and were recorded carefully in sequential order which are given below. 

Chest
-
Around body, above bust and underarm.

Bust 
-
Around fullest part of bust.

Hip
-
Around fullest part of hip, generally over the bottom, approximately 20 cm below waist line.

Upper hip
-
Around hip bones, approximately 10 cm below waist line, says Shoben and Ward (1999). 

Waist
-
Around natural waist line.

Back length
-
From nape (back to back) to waist line.

Front length
-
From base of throat to natural waist line, opine Betzina (2003).

Back width
-
From arm hole to arm hole, about half-way down.

High chest
-
From arm hole to arm hole on the front, approximately 10 cm below base of throat.

Shoulder
-
From neck point to point at which arm begins and shoulder finishes.

Scye depth
-
Front nape, down central back to lowest level of arm hole, discuss Cooklin (1999).

Scye circumference
-
Around arm hole, whilst arm is in normal position.

Neck to wrist length
-
From side of neck, along shoulder, down arm to wrist, allow tape measure to follow curve of arm.

Under arm length
-
From under arm to wrist, present Cooklin (2005).

Bicep
-
Around widest part of upper arm, high under the armpit.

Wrist
-
Around widest part of wrist. 

Hand width
-
Around widest part of hand, tell Bray (2004).

Elbow width
-
Around elbow with arm bent.

Waist to knee length
-
From waist line, down centre front to knee length, describe Campbell (2003).

Waist to ankle length
-
From waist line, down centre front to ankle length.

Body rise
-
From waist line, down to seal of chair cover contour of hips.

Inside by length
-
Down from crotch to level of outside ankle bone, explain Jindal (1998).

Outside leg length
-
Down from waist, over hips and ankle bone.

Neck
-
Around the base of the neck or the same line on the dress stand, present Zarapkar (2004).

Upper arm circumference
-
Taken round the fullest part of the arm muscle.

Lower arm circumference
-
Taken around the bottom of the sleeve, state Verma and Dev (2006). 


Figure – I shows the illustration depicting the method of taking various body measurements and the various body measurements recorded by the investigator are presented in Appendix – B.

3.2.3
Standardizing the Body Measurements


Standardization of the body measurements is necessary to get a specific set of body measurements which is said to be representation of the whole sample. Taking measurements can be tedious but it is best to have a single session at which to record all the body measurements, says Mullick (2002).


In order to standardize the body measurements, each body measurement was divided into specific class intervals. The body measurements of the selected late adolescents (18 to 22 years) girls were grouped based on the specific class interval. The details are presented in Table – I.
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Key

1.
Bust circumference

13.
Inner sleeve length

2.
Waist circumference (a)

14.
Lower arm circumference

3.
Shoulder width


15.
Upper arm circumference

4.
Shoulder to bust point

16.
Waist circumference (b)

5.
Shoulder to waist

17.
Hip circumference

6.
Neck width


18.
Body rise

7.
Front neck depth

19.
Waist to hip

8.
Armhole round


20.
Waist to knee

9.
Full length of the top

21.
Waist to ankle

10.
Full sleeve length

22.
Knee round

11.
3/4 sleeve length

23.
Bottom round

12.
1/2 sleeve length

FIGURE 1

METHOD OF TAKING VARIOUS BODY MEASUREMENTS

TABLE – I

BODY MEASUREMENTS OF THE LATE ADOLESCENT GIRLS

	S.No.
	Body Measurements
	Range (cm)
	Number of late adolescent girls

	A.
	KAMEEZ
	
	

	1.
	Chest circumference
	70 – 75 

75 – 80

80 – 85

85 – 90

90 – 95

95 – 100

100 – 105
	12

18

31

26

4

4

5

	2.
	Waist circumference
	55 – 60

60 – 65

65 – 70

70 – 75

75 – 80

80 – 85

85 – 90

90 – 95

95 – 100
	15

8

14

30

15

8

3

5

2

	3.
	Hip circumference
	75 – 80

80 – 85

85 – 90

90 – 95

95 – 100

100 – 105

105 – 110

110 – 115

115 – 120
	5

18

15

36

12

7

2

2

3

	4.
	Neck circumference
	25 – 30

30 – 35

35 – 40
	14

74

12

	5.
	Shoulder to shoulder
	30 – 35

35 – 40

40 – 45
	15

77

8

	6.
	Front shoulder to waist length
	30 – 35

35 – 40

40 – 45

45 – 50

50 – 55
	1

17

62

19

1


	S.No.
	Body Measurements
	Range (cm)
	Number of late adolescent girls

	7.
	Back shoulder to hip length
	45 – 50

50 – 55

55 – 60

60 – 65

65 – 70
	4

50

29

13

4

	8.
	Front neck depth
	5 – 10

10 – 15

15 – 20
	1

41

58

	9.
	Back neck depth
	5 – 10

10 – 15

15 – 20
	3

95

2

	10.
	Shoulder to knee length
	80 – 85

85 – 90

90 – 95

95 – 100

100 – 105
	3

13

42

39

3

	11.
	Full kameez length
	80 – 85

85 – 90

90 – 95

95 – 100

100 – 105

105 – 110

110 – 115
	1

2

5

35

31

21

5

	12.
	Waist to hip
	15 – 20

20 – 25
	62

38

	13.
	Kameez bottom circumference
	40 – 45

45 – 50

50 – 55

55 – 60

60 – 65

65 – 70

70 – 75
	1

7

19

30

31

10

2

	B.
	SALWAR
	
	

	1.
	Waist to floor length
	90 – 95

95 – 100

100 – 105

105 – 110

110 – 115
	14

32

42

9

3

	2.
	Knee circumference
	30 – 35

35 – 40

40 – 45

45 – 50
	18

64

15

3

	S.No.
	Body Measurements
	Range (cm)
	Number of late adolescent girls

	3.
	Salwar bottom circumference
	25 – 30

30 – 35

35 – 40
	27

67

7

	4.
	Thigh girth
	40 – 45

45 – 50

50 – 55

55 – 60

60 – 65

65 – 70
	2

20

25

33

14

6

	5.
	Waist to ankle length
	80 – 85

85 – 90

90 – 95

95 – 100

100 – 105
	1

13

42

34

10

	6.
	Crotch length
	15 – 20

20 – 25

25 – 30
	6

60

34

	C.
	SLEEVE
	
	

	1.
	Arm scye depth
	25 – 30

30 – 35

35 – 40

40 – 45

45 – 50
	1

28

48

19

4

	2.
	Upper arm circumference
	20 – 25 

25 – 30

30 – 35

35 – 40

40 – 45
	2

16

40

30

12

	3.
	Lower arm circumference
	15 – 20

20 – 25

25 – 30

30 – 35
	2

48

44

6

	4.
	Wrist circumference
	10 – 15

15 – 20

20 – 25 
	8

87

5

	5.
	Full sleeve length
	55 – 60

60 – 65

65 – 70
	23

57

20


	
S.No.
	Body Measurements
	Range (cm)
	Number of late adolescent girls

	6.
	Short sleeve length
	5 – 10

10 – 15

15 – 20
	2

90

8

	7.
	Three fourth sleeve length
	35 – 40

40 – 45

45 – 50
	38

59

3

	8.
	Elbow circumference
	15 – 20

20 – 25

25 – 30
	1

42

57



Gupta (2006) says the mode is the value about which the items are most closely concentrated. The body measurements were standardized by finding the modal value using the formula.
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where
‘L’ 

is the lower limit of the modal class,


 ‘(1’ 
is the difference between the frequency of the modal class and pre-modal class, 


‘(2’ 
is the difference between the frequency of the modal class and the post-modal class, 


‘i’ 

is the class interval of the modal class. 

Thus the mean value of 100 body measurements is taken into consideration to calculate the standardized measurements. A sample calculation of the modal value is given in Appendix – C.

The standardized body measurement of the late adolescent girls is given in Table – II.

TABLE – II

STANDARDIZED BODY MEASUREMENTS OF THE LATE ADOLESCENT GIRLS

	S.No.
	Body measurements
	Standardized body measurements (cm)

	A

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
	KAMEEZ

Chest circumference

Waist circumference

Hip circumference

Neck circumference

Shoulder to shoulder

Front shoulder to waist length

Back shoulder to hip length

Front neck depth

Back neck depth

Shoulder to knee length

Full kameez length

Waist to hip

Kameez bottom circumference
	83.6

72.5

94.2

32.4

37.3

42.5

53.4

16.1

12.4

94.5

99.4

18.4

60.2

	B
1.

2.

3.

4.

5.

6.
	SALWAR

Waist to floor length

Knee circumference

Salwar bottom circumference

Thigh girth

Waist to ankle length

Crotch length
	101.1

37.4

31.9

56.4

93.9

23.3

	C

1.

2.

3.

4.

5.

6.

7.

8.
	SLEEVE

Arm scye depth

Upper arm circumference

Lower arm circumference

Wrist circumference

Full sleeve length

Short sleeve length

Three fourth length

Elbow circumference
	37.0

33.5

24.6

17.4

62.3

12.5

41.3

26.0


3.3
COMPUTERIZED DESIGNING FOR SALWAR AND KAMEEZ USING COREL DRAW


Corel draw is a vector based software used to draw designs and patterns. It is an ideal software to draw any designs with an extensive drawing tool features and colour. By using this software a pattern was developed with the help of various software tools available. Pattern development started from designing with the process of developing an outline for any garments. This is the initial step for any garment design process. The steps used to develop the outline of the design through Corel draw are as follows :

· Opening Corel Draw Home Page by clicking on Start ( programs ( Corel Draw Graphics ( Corel Draw.

· Selecting the options from the list if menu displayed in the startup page.

· Clicking on the new to start a new work space.

· Using the various tools available in the Corel Draw to achieve the desired design. 

3.3.1
Selection of Design


The investigator has drawn 30 designs manually of which 10 designs were selected for CAD.  Corel draw software was used to illustrate these selected designs. 

3.3.2
Design Development


Design development starts with a selection of appropriate tools.

· Selecting rectangle tool from the tool box, and drawing the outline for the design.

· Making necessary curves by using the option convert to curve from arrange options (ctrl + q) in the menu bar and is also used to add extra points for shaping neck line, arm hole and crotch lines.

· Other side of the design done through the mirroring technique achieved with the help of arrange ( shaping-weld.

· The fill tool is used to fill the required colour with various effects. The fill is perfect only when the welding is done correctly.

· Trimming and decoration can be used with styles and design to generate different and attractive designs.

· Based on these procedures, design were developed for 10 different salwar and kameez (CSKD1, CSKD2, CSKD3, CSKD4, CSKD5, CSKD6, CSKD7, CSKD8, CSKD9 and  CSKD10 are given in Plates – 1 and 2 and in CD).

3.4
COMPUTERIZED PATTERN MAKING FOR SALWAR AND KAMEEZ USING COREL DRAW

For effective pattern making, a page for Corel Draw is set up. The page size is set to custom mode with 150 width x 250 height property in centimeters. First half of the pattern is done to achieve the entire patterns, says Singh (2001).

3.4.1
Selection of Grid Lines 


The selection of grid lines involves the following steps :-


The length and width of the pattern is set appropriate for a design. The length is set from the top side of the paper vertically and the width is set from the left side of the paper horizontally with the help of the pick tool in the tool bar. The pick tool is used to select and move the objects in the page of the pattern. Following this, grid lines were set to draw the patterns.

3.4.2
Developing Dimensions for Patterns


For developing the dimensions for the patterns the following steps were followed.

· The free hand tool was selected from the tool box specifying the required dimensions.

· Use horizontal and vertical dimension tool for width and length specification and draw slant lines, states Bain (2007).
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PLATE – 1

COMPUTERIZED SALWAR AND KAMEEZ DESIGNS (1 TO 5) 

(CSKD​1, CSKD2, CSKD3, CSKD4 AND CSKD5)


[image: image9.emf]CSKD6




[image: image10.emf]CSKD7



[image: image11.emf]CSKD8

 


[image: image12.emf]CSKD9



[image: image13.emf]CSKD10


PLATE – 2

COMPUTERIZED SALWAR AND KAMEEZ DESIGNS (6 TO 10)

(CSKD6, CSKD7, CSKD8, CSKD9, CSKD10)

3.4.3
Drafting Individual Points on Patterns


For drafting the individual points on pattern, the Bezier tool was used. Steps involved in drafting individual points include :

· Bezier tool was selected from the tool box.

· Using the tool, the points were marked on the pattern and the neck, shoulder point, arm hole, crotch line were sized and shaped.

· The front and back of the kameez pattern were drafted individually, because front pattern consisted of two darts and the back of the pattern contained only one dart.

· The front and back pattern of the salwar were drafted together as these are identical. 

3.4.4
Marking Pattern Details 

For making pattern details the text tool was selected from the tool box. The pattern details such as name of the pattern, grain line, on fold, cut numbers, front or back patterns were specified on the pattern using the text tool. 

3.4.5
Saving the Patterns 


To save a pattern, save option was selected from the file menu and saved in a specified location, as explained by Singh (2003). The extension of the file will be Corel Draw (CDR).

3.4.6
Exporting Patterns 


To export a particular pattern and design the export option was chosen from the file menu as said by Bain (2006). The file type such as Bitmap file (or) JPEG (BMP or JPG) file was used and the content was utilized for slide show patterns and designs.


The instructions for drafting CSKP1, CSKP2, CSKP3, CSKP4, CSKP5, CSKP6, CSKP7, CSKP8, CSKP9 and CSKP10 are given in Appendix – D and in CD.

3.4.7
Plotter Print


The designs were selected and drafted into patterns. Then the actual size of a sample pattern is printed using HP plotter (Plate – 3). 

3.5
EVALUATION OF THE COMPUTERIZED DESIGNS AND PATTERNS GIVEN IN CD


In order to evaluate the CD with incorporated patterns and designs, 10 late adolescent girls, 20 homemakers and 20 textile experts from Textiles and Clothing   Department,   Avinashilingam   Deemed   University    for   Women, Coimbatore were selected. CDs were prepared and distributed to the selected subjects along with a Proforma 1 (Appendix – E). They were asked to view the designs and patterns. The subjected were requested to express their views about general appearance, style of salwar and kameez, colour combination, choice of decoration for the designs and general appearance, name of the pattern, pattern cut numbers grain line, pattern grading, reusing the pattern for the  patterns. The  nomenclature  of  the  salwar  and kameez is given in Table – III.

TABLE – III

NOMENCLATURE OF THE SALWAR AND KAMEEZ DESIGNS AND PATTERNS

	S.No.
	Nomenclature of the salwar and kameez 
	Design code
	Pattern code

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Plain salwar and kameez

Modern salwar and kameez

Churidar and kameez

Bell bottom salwar and kameez

Parallel salwar and kameez

Patiala salwar and kameez

Cowl salwar and kameez

Harem salwar and kameez

Pleated salwar and kameez

Flared salwar and kameez
	CSKD1

CSKD2

CSKD3

CSKD4

CSKD5

CSKD6

CSKD7

CSKD8

CSKD9

CSKD10
	CSKP1

CSKP2

CSKP3

CSKP4

CSKP5

CSKP6

CSKP7

CSKP8

CSKP9

CSKP10


CSKD – Computerized Salwar and Kameez Design    

CSKP – Computerized Salwar and Kameez Pattern 


The data thus collected were carefully consolidated, analysed systematically and presented in the chapter : Results and Discussion. Based on the evaluation three sets of salwar and kameez were chosen for construction. The nomenclature of salwar and kameez thus selected for construction is given in Table – IV.

TABLE – IV

NOMENCLATURE OF THE SALWAR AND KAMEEZ 

SELECTED FOR CONSTRUCTION

	S.No.
	Nomenclature of the salwar and kameez 
	Design code
	Pattern code

	1.

2.

3.
	Modern salwar and kameez

Patiala salwar and kameez

Harem salwar and kameez
	CSKD2

CSKD6

CSKD8
	CSKP2

CSKP6

CSKP8


3.6
CONSTRUCTION OF MUSLIN PATTERN FOR SALWAR AND KAMEEZ


Fitting is one of the most important key to dress making and can make a complete outfit. Cutting a muslin copy of the pattern after the preliminary adjustment of the paper pattern is a more accurate way to check fitting needs.

3.6.1
Selection of Material


Muslin patterns were patterns made out of light weight fabric to check fit, easy and comfortable for wearers, explains Thomas (1998). Muslin patterns lay the foundation of effective dress designing, apart they also prevent wastage of material, time, energy and money, quotes Hedge (1983).


The fabric for dresses should be of firm, close weave and smooth yarns. Hence the investigator selected 100 per cent cotton plain weave material for stitching the muslin pattern. The selected fabric was thoroughly washed, dried and pressed before cutting. Details of the selected fabric is given in Appendix – F.

3.6.2
Laying and Marking


Layout is placing the patterns on the fabric in an economical way. Cost is very important, therefore economical lays are required. A lay or marker is the plan of the pattern pieces as they are placed on the fabric. The fabric is placed on a large table or any hard flat surface. Decide the way to place the pattern on the fabric. This will depend on the width of the cloth, width of pattern pieces, the type of cloth and design. To place the basic blocks lengthwise fold was made with the fabric right sides facing each other and of the wrong sides out. The patterns were placed on the fabric in an economical way with allowance for seams. Then the pattern outlines were transferred onto the fabric with the help of tailors chalk in traditional and direct method.

3.6.3
Cutting


Good cutting makes sewing easier. After the fabric was marked with patterns, the paper patterns were removed carefully. Then the fabric was cut with care. The marked patterns were slightly lifted with the left hand and the shears were passed across the marked lines. Care was taken to make long slashes and to move around the table for cutting. The cut pieces were folded and kept aside for sewing.

3.6.4
Construction

Salwar

· The side seams of the salwar were joined together on each side and the two legs were joined at crotch.

· Finally the waist material was joined at the hipline of the salwar.

· The waist line material was folded and stitched towards the wrong side of the garment for about 4 cm. Then a tape was inserted through the waist band for tying. 

Kameez

· Front and back shoulder were attached.

· Front and back neck lines were finished.

· Side seams were finished with a slit.

· Sleeves were finished and attached to the bodice 

· Bottom hem line of the kameez was finished.

Following the same procedure the investigator constructed the Salwar and Kameez (Plate – 4).

3.6.5
Evaluation and Fitting


The constructed Salwar and Kameez muslin were evaluated for fitness by trying them out on ten selected late adolescent girls whose body measurements were nearer to the standardized body measurements. A Proforma 2 was used to collect information directly from the selected subjects regarding their satisfaction about each and every measurement of muslin salwar kameez. The details are given in the Chapter : Results and Discussion.


In order to evaluate the fitness of the constructed muslin patterns, fifty judges comprising of staff and students of Textiles and Clothing Department, Avinashilingam Deemed University for Women, Coimbatore, were selected as they had enough knowledge on Textiles and Clothing. A Proforma 3 was prepared and given to the selected judges. They were requested to evaluate the constructed muslin patterns by checking the fit on ten late adolescent girls whose measurements were nearer to the standardized body measurements. The data thus collected was consolidated and presented in the Chapter : Results and Discussion. Based on the evaluation, the necessary modifications were incorporated in the final salwar and kameez styles.


The Proformas 2 and 3 used for evaluation are given in the Appendices H(a) and H(b).
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PLATE – 3

PLOTTER
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PLATE – 4

CONSTRUCTED MUSLIN SALWAR AND KAMEEZ

3.7
CONSTRUCTION OF SALWAR AND KAMEEZ


Jindal (1998) points out that after making the basic drafting they are adopted to particular design. Cooklin (1995) states that the master or block pattern is the basic tool of pattern construction, it provides the pattern with a foundation which embodies all the attributes required to develop a specific category of pattern.


According to Lewis (1984), tailoring by the custom method requires the best of one’s sewing ability in accuracy of details, correct fitting, straight stitching and careful pressing of each step in garment construction. The investigator constructed three sets of Salwar Kameez.


Piping, yoke styles, ruffles, godet, patch work, cut work, were their order of priority to enrich the garment. As per the choice of priority mentioned by the late adolescent girls the selected salwar and kameez styles were incorporated with selected work. 

3.7.1
Selection of Material


Considering the preference of adolescent girls, the investigator selected cotton and synthetic fabrics. The cotton and synthetic are strong, absorbent and comfortable to wear and it can be washed easily. It also emphasizes the design feature and gives a rich look. The swatch of selected cotton and synthetic fabric for constructing salwar and kameez are shown in Appendix – G.

3.7.2
Preparation of Fabric for Cutting


Based on the alterations in patterns, the amount of fabric required was calculated and purchased from the local market. The fabric was laid on the table without any crease or fold.

3.7.3
Cutting


As recommended by Mathews (1985) the salwar kameez patterns were placed on the material and pinned firmly. Carbon paper and tracing wheel were used for marking on the material. Cutting was done by taking long even strokes, right on the marked lines of the pattern. Pattern details were transferred using tracing wheel.

3.7.4
Construction


The selected salwar kameez were constructed following the principles and techniques of sewing.

Construction Procedure

CSKD2
Salwar

· The band was attached at the ankle of salwar.

· Gathers were made for salwar at hipline. It was adjusted to the hip measurement.

· The side seams of the salwar were joined together on each side and joined at crotch. 

· Finally the waist band material was joined at the hipline of the salwar.

· The waist line material was folded and stitched towards the wrong side of the garment for about 4 cm. Then a cord was inserted through the waist band for tying.

Kameez

· The contrast colour yoke part fabric was attached in the front bodice.

· Ruffles were attached in the front bodice.

· The front and back shoulders were finished. 

· Front and back neck lines were finished with facing.

· Side seam was finished and attached. 

· Ruffles were attached to the hemline of the sleeve and finished and sleeves were attached to the armhole.

· Kameez bottom hemline was finished. 

CSKD6
Salwar

· The band was attached at the ankle of salwar.

· Maximum number of gathers was made at the front of the salwar.

· The side seams of the salwar were joined together on each side and joined at crotch.

· Finally the waist band material was joined at the hipline of the salwar.

· The waist line material was folded and stitched towards the wrong side of the garment for about 4 cm. Then a cord tape was inserted through the waist band for tying. 

Kameez

· The right side part of the front bodice (curve) was finished with piping (to start neck to end of the bottom).

· The left side part of the front body to attached the right side bodice.

· Front neck is finished with piping.

· The collar is attached with the back neck.

· The front and back shoulders were attached.

· Side seam was finished and attached.

· Sleeve was attached to the arm hole and the hemline of the sleeve was finished with piping.

· Hemline of the kameez was finished. 

CSKD8
Salwar

· Bottom of the salwar was pleated. Then the contrast colour band was attached at the ankle of salwar.

· Maximum number of pleats was made at the front and back of the salwar.

· The side seams of the salwar were joined together on each side and joined at crotch.

· Finally the waist band material was joined at the hipline of the salwar.

· The waist line material was folded and stitched towards the wrong side of the garment for about 4 cm. Then a cord tape was inserted through the waist band for tying.

Kameez

· The contrast colour straight piece was attached on the front bodice (chest line, neck to bottom).

· The front and back shoulders were finished.

· Front and back neck lines were finished with facing.

· Side seam were finished and attached.

· Sleeve were attached to the arm hole and the hem line of the sleeve was finished.

· Kameez hem line was finished.

The Constructed salwar and kameez designs are given in Plate – 5.

3.7.5
Evaluation and Fitting


In order to evaluate the constructed salwar-kameez styles for late adolescent girls, 20 homemakers and 20 textile experts from Textile and Clothing Department, Avinashilingam Deemed University for Women, Coimbatore, were selected. The selected subjects were asked to wear salwar kameez. A Proforma 4 was prepared by the investigator and given it to the subjects and requested to express their satisfaction by checking the fit, ease, set and comfort, able to identify the work and texture of salwar kameez style. The homemakers were asked to express their views about general appearance, texture, colour combination and style of the salwar kameez designs by using an already prepared evaluation Proforma 5. 

	CSKD2​
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PLATE – 5

CONSTRUCTED SALWAR AND KAMEEZ DESIGNS (CSKD2​, CSKD6, CSKD8)


The selected 25 textile experts were also requested to evaluate the salwar kameez using already formed Proforma 6 with respect to ease, grain, set, line balance, general appearance, suitability, colour combination and choice of decoration as they view the garment worn by selected subjects. 


The data thus collected were carefully consolidated, analysed systematically and presented in the Chapter : Results and Discussion. The Proformas 4, 5 and 6 are given in Appendices – I(a), I(b) and I(c). 

4.  RESULTS AND DISCUSSION


The findings of the study are discussed under the following headings :

4.1
Details on the Preference of Designs and Patterns for the Late Adolescent Girls through the Individual Survey

4.2
Evaluation of the Computerized Designs and Patterns given in CD by the Late Adolescent Girls, Homemakers and Experts

4.3
Evaluation of the Muslin and Constructed Salwar and Kameez Designs


4.3.1
Evaluation of Muslin Salwar and Kameez




4.3.1.1   By the Late Adolescent Girls




4.3.1.2   By the Textile Experts


4.3.2
Evaluation of constructed Salwar and Kameez Designs




4.3.2.1   By the Late Adolescent Girls




4.3.2.2   By the Home Makers




4.3.2.3   By the Experts

4.1
DETAILS ON THE PREFERENCE OF DESIGNS AND PATTERNS FOR THE LATE ADOLESCENT GIRLS THROUGH THE INDIVIDUAL SURVEY


The results of the individual survey furnish the information on style of garment and type of designs and patterns preferred by the selected late adolescent girls (subject).


The details regarding type of garments and selection of designs and pattern making are given in Table – V and Figure – II.

TABLE – V

DETAILS ON TYPE OF GARMENTs AND SELECTION OF 

DESIGNS AND PATTERN MAKING

	S.No.
	Aspect
	N (50)
	Percentage

	1.
	Type of Garment

a. Salwar and Kameez

b. Middy and Middy top

c. Pant and Shirt

d. Saree and Blouse
	34

8

6

2
	68

16

12

4

	TOTAL
	50
	100

	2.
	Selection of Design and pattern making

a. Commercial design and patterns

b. Manual designs and patterns
	43

7
	86

14

	TOTAL
	50
	100



From the Table – V, it is clear that 68 per cent of the late adolescent girls, home makers, textile experts preferred Salwar and Kameez, 16 per cent preferred middy and middy top, 12 per cent preferred pant and shirt and only four per cent of the subjects opted saree and blouse.


With regard to selection of design and pattern making 86 per cent of the selected subjects stated that commercial designs and patterns were their first choice because the commercial designs and patterns are already available in the market. Manual designs and patterns were used only by 14 per cent of the subjects. 
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FIGURE – II

DETAILS ON TYPE OF GARMENTS AND SELECTION OF DESIGNS 

AND PATTERN MAKING


The details on using an alternate methods and type of alternate method  for  designing  and  pattern  making  is  given  in Table – VI and Figure – III.

TABLE – VI

DETAILS ON USING AN ALTERNATE METHOD AND TYPE OF ALTERNATIVE METHODS FOR DESIGNING AND PATTERN MAKING

	S.No.
	Aspect
	N (50)
	Percentage

	1.
	Interested in using alternate methods

a. Interested

b. Not interested
	45

5
	90

10

	TOTAL
	50
	100

	2.
	Type of alternative methods

a. CAD methods

b. Other methods
	42

8
	84

16

	TOTAL
	50
	100



From the above Table – VI, it is evident that 90 per cent of the selected subjects were interested in using alternate methods for designing and pattern making, while 10 per cent of the respondents were not interested in using any other method other than manual method for designing and pattern making. However, CAD method was preferred by 84 per cent of subjects who had shown interest in using alternate methods and 16 per cent of the subjects preferred other methods which included commercially available patterns. 
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FIGURE – III

DETAILS ON USING AN ALTERNATE METHOD AND TYPE OF ALTERNATIVE METHODS FOR DESIGNING AND PATTERN MAKING

The details on the use of CD is given in Table – VII and Figure – IV.

TABLE – VII

DETAILS ON THE USE OF CD

N  =  50

	S.No.
	Usage of given CD
	N
	Percentage

	1.

2.

3.

4.
	Time saving

Valuable instruction

Reuse of the patterns and designs

Increasing (or) Decreasing the patterns
	42

35

31

12
	84

70

62

24

	TOTAL
	120
	240


Number exceeds due to multiple response.


From the above Table – VII, it is evident that 84 per cent of the selected subjects had an opinion that use of given CD as time saving and 70, 62, 24 per cent of the selected subjects preferred valuable instruction, reuse of the patterns and designs, increasing (or) decreasing the size of pattern respectively. 
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FIGURE – IV

DETAILS ON THE USE OF CD


The details on the time taken to complete a salwar and kameez before and after using CD is given in Table – VIII and Figure – V.
TABLE – VIII

DETAILS ON THE TIME TAKEN TO COMPLETE A SALWAR AND KAMEEZ 

BEFORE AND AFTER USING THE CD

	S.No.
	Aspect
	N (50)
	Percentage

	1.
	Before using CD

a. 4 hours

b. 3 hours

c. 2 hours
	21

17

12
	42

34

24

	TOTAL
	50
	100

	2.
	After using CD

a. 4 hours

b. 3 hours

c. 2 hours
	4

22

24
	8

44

48

	TOTAL
	50
	100



From the Table – VIII, it is clear that the respondents (21) had taken 4 hours to complete a salwar and kameez, whereas 17 members had reported that they could finish the garment within 3 hours. Two hours was taken by few of the respondents (12) to complete a Salwar and Kameez.


The respondents after using the CD had expressed their positive attitudes towards the use of CAD designs and patterns. This is noticed from the result that 24 of the respondents could construct a garment within 2 hours. About 22 members informed that the salwar and kameez could be completed within 3 hours of time and only four members had taken four hours of time even after the use of CD. 
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FIGURE – V

DETAILS ON THE TIME TAKEN TO COMPLETE A SALWAR AND KAMEEZ 

BEFORE AND AFTER USING THE CD


The details on the personal preference to use the given CD and rating of CD is given in Table – IX and Figure – VI.

TABLE – IX

DETAILS ON THE PERSONAL PREFERENCE TO USE 

THE GIVEN CD AND RATING OF CD

	S.No.
	Aspect
	N (50)
	Percentage

	1.
	Continue to use CD

a. Yes

b. No
	43

7
	86

14

	TOTAL
	50
	100

	2.
	Rating

a. Excellent

b. Good

c. Fair
	39

9

2
	78

18

4

	TOTAL
	50
	100



From the above Table – IX, it is evident that 86 per cent of the selected subjects had shown their interest to use the given CD, while 14 per cent of the selected subjects dislike to use the given CD. It is also noted from the responses which were made by the respondents, 78 per cent of the selected subjects rated the CD as excellent, and 18 and 4 per cent of the selected subjects opined as good and fair respectively. 

4.2
EVALUATION OF THE COMPUTERIZED DESIGNS AND PATTERNS GIVEN IN CD BY THE LATE ADOLESCENT GIRLS, HOMEMAKERS AND EXPERTS


The prepared computerized designs and patterns (CD) were evaluated by the selected 10 late adolescent girls, 20 homemakers and 20 experts. These selected subjects were asked to view and requested to express their views about general appearance, style and design of salwar kameez, colour combination, choice of decoration and general appearance, name of the pattern, pattern cut numbers, grain line, pattern grading, reusing the patterns for the computerized patterns in CD. The results are presented in Table – X. 
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FIGURE – VI

DETAILS ON THE PERSONAL PREFERENCE TO 

USE THE GIVEN CD AND RATING OF CD

TABLE – X 

EVALUATION OF THE COMPUTERIZED DESIGNS AND PATTERNS GIVEN IN CD BY 

LATE ADOLESCENT GIRLS, HOMEMAKERS AND EXPERTS

	S.No.
	Design Code
	Design
	Pattern code
	Pattern

	
	
	General appearance
	Style of salwar kameez
	Colour combination
	Choice of decoration
	
	General appearance
	Name of the pattern
	Pattern cut number
	Grain line
	Pattern grading
	Re using the pattern

	
	
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	
	Good
	Fair
	Poor
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No 

	1.
	CSKD1​
	99
	1
	-
	98
	2
	-
	99
	1
	-
	100
	-
	-
	CSKP1​
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-

	2.
	CSKD2
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	CSKP2
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-

	3.
	CSKD3
	99
	1
	-
	99
	1
	-
	98
	2
	-
	99
	1
	-
	CSKP3
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-

	4.
	CSKD4
	99
	1
	-
	100
	-
	-
	99
	1
	-
	98
	2
	-
	CSKP4
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-

	5.
	CSKD5
	99
	1
	-
	100
	-
	-
	98
	2
	-
	99
	-
	-
	CSKP5
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-

	6.
	CSKD6
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	CSKP6
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-

	7.
	CSKD7
	98
	2
	-
	100
	-
	-
	97
	3
	-
	96
	4
	-
	CSKP7
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-

	8.
	CSKD8
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	CSKP8
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-

	9.
	CSKD9
	97
	3
	-
	98
	2
	-
	100
	-
	-
	97
	3
	-
	CSKP9
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-

	10.
	CSKD10
	99
	1
	-
	99
	1
	-
	100
	-
	-
	98
	2
	-
	CSKP10
	100
	-
	-
	100
	-
	100
	-
	100
	-
	100
	-
	100
	-



The respondents were highly satisfied with the ten types of Salwar and Kameez designs with regard to general appearance, style of salwar kameez, colour combination and choice of decorations. Among the various Salwar and Kameez designs the garments such as CSKD2, CSKD6 and CSKD8 were rated as good by 100 per cent of the late adolescent girls, homemakers and experts and all other salwar and kameez designs were ranked as 99 per cent irrespective of the respondents. 


Hundred per cent of the late adolescent girls, homemakers and experts revealed as fully and highly satisfactory with regard to the details such as general appearance, name of the patterns, patterns cut number, grain line, pattern grading and reusing the patterns of the computerized patterns provided in CD. 

4.3
EVALUATION OF THE MUSLIN AND CONSTRUCTED SALWAR AND KAMEEZ DESIGNS

4.3.1
Evaluation of Muslin Salwar and Kameez

4.3.1.1   By the Late Adolescent Girls


The constructed muslin salwar kameez was evaluated by the selected, ten late adolescent girls. They were asked to wear the muslin salwar kameez and requested to express their satisfaction about each and every measurement by checking their fit, ease and comfort. Opinion of these subjects are stated in Tables – XI (a) and XI (b).

TABLE – XI (a)

EVALUATION OF MUSLIN SALWAR AND KAMEEZ BY 

THE LATE ADOLESCENT GIRLS

	S.No.
	Aspect
	Satisfactory
	Not Satisfactory

	A.
	Salwar

1. Waist to floor length

2. Salwar bottom circumference

3. Crotch length
	95

100

97
	4

-

3

	B.
	Kameez

1. Chest circumference

2. Waist circumference

3. Hip circumference

4. Front new depth

5. Back neck depth

6. Full kameez length

7. Kameez bottom circumference
	100

99

98

100

100

100

100
	-

1

2

-

-

-

-

	C.
	Sleeve

1. Armscye depth

2. Sleeve circumference

3. Sleeve length
	100

99

100
	-

-

-



From the above Table – XI (a), it was clear that 100 per cent of the subjects were rated as satisfactory for muslin salwar bottom circumference, while crotch length and waist to salwar length were also rated as satisfactory by 97 per cent and 95 per cent of the selected late adolescent girls. 


Regarding muslin kameez fitting, except hip circumference and waist circumference, all the other measurements were rated as satisfactory by 100 per cent of the subjects, armscye depth was also rated as satisfactory by 100 per cent of the selected late adolescent girls. 

4.3.1.2   By the Textile Experts


The constructed muslin Salwar and Kameez were evaluated by the selected experts comprised of 20 members from Textile and Clothing Department. The results of the evaluation of muslin salwar and kameez is presented in Table – XI (b).

TABLE – XI (b)

EVALUATION OF MUSLIN SALWAR AND KAMEEZ BY THE TEXTILE EXPERTS

	S.No.
	Aspect
	Satisfactory
	Not Satisfactory

	A.
	Salwar

1. Waist to floor length

2. Knee circumference

3. Salwar bottom circumference

4. Thigh girth

5. Waist to ankle length

6. Crotch length
	100

100

99

98

100

100
	-

-

1

2

-

-

	B.
	Kameez

1. Chest circumference

2. Waist circumference

3. Hip circumference

4. Neck circumference

5. Shoulder to shoulder

6. Front shoulder to waist length

7. Back shoulder to hip length

8. Front neck depth

9. Back neck depth

10. Full kameez length

11. Kameez bottom circumference

12. Cut length (or) slit length
	100

99

99

100

100

100

100

98

97

100

100

97
	-

1

-

-

-

-

-

2

3

-

-

3

	C.
	Sleeve

1. Armscye depth

2. Sleeve length

3. Sleeve circumference
	100

100

99
	-

-

1



From the above Table – XII, it is evident that except thigh girth and salwar bottom circumference, all other muslin salwar measurements were rated as satisfactory by 100 per cent of the judges.


With regard to muslin Kameez, chest circumference, neck circumference, shoulder to shoulder, front shoulder to waist length, back shoulder to hip length, full kameez length and bottom circumference were rated as satisfactory by 100 per cent of the judges. Sleeve armscye depth and sleeve length were also rated as satisfactory by 100 per cent of the judges.

4.3.2
Evaluation of constructed Salwar and Kameez Designs


The constructed Salwar and Kameez designs were evaluated by the selected 10 late adolescent girls.

4.3.2.1   By the Late Adolescent Girls


The evaluation of constructed salwar kameez designs by the late adolescent girls is given in Table – XII (a).

TABLE – XII (a)

EVALUATION OF CONSTRUCTED SALWAR AND KAMEEZ BY 

THE LATE ADOLESCENT GIRLS

	S.No.
	Design code
	Comfort
	Easy to wear
	Fitness
	Able to identify the work
	Texture

	
	
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Easy
	Difficult
	Not able to find
	Good
	Fair
	Poor 

	1.
	CSKD2
	100
	-
	-
	100
	-
	-
	99
	1
	-
	100
	-
	-
	100
	-
	-

	2.
	CSKD6
	100
	-
	-
	100
	-
	-
	100
	-
	-
	99
	1
	-
	100
	-
	-

	3.
	CSKD8
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-



The Table – XII (a), clearly show the evaluation of late adolescent girls about comfort, easy to wear, fitness, able to identify the work and texture. Almost all the late adolescent girls were satisfied with the constructed Salwar and Kameez and rated as good for all aspects. Only one member has rated the fitness of CSKD2 as fair and one member had expressed that the work done on CSKD6 could not be identified. 

4.3.2.2   By the Home Makers


The evaluation of constructed salwar kameez designs by the homemakers is given in Table – XII (b).

TABLE – XII (b)

EVALUATION OF CONSTRUCTED SALWAR AND KAMEEZ 

BY THE HOME MAKERS

	S.No.
	Design code
	General appearance
	Texture
	Colour combination
	Style 

	
	
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor 

	1.
	CSKD2
	100
	-
	-
	100
	-
	-
	100
	-
	-
	99
	1
	-

	2.
	CSKD6
	100
	-
	-
	100
	-
	-
	99
	1
	-
	99
	1
	-

	3.
	CSKD8
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-



Among the selected and constructed garment, CSKD8 had gained cent per cent preference. The garment CSKD2 and CSKD6 have also attracted the homemakers except for style (1 per cent) and colour combination (1 per cent) respectively.

4.3.2.3   By the Experts


The evaluation of constructed salwar kameez designs by the experts is given in Table – XII (c).

TABLE – XII (c)

EVALUATION OF CONSTRUCTED SALWAR AND KAMEEZ BY THE EXPERTS

	S.No.
	Design Code
	Ease
	Grain
	Set
	Line
	Balance
	General appearance
	Suitability
	Colour combination 
	Choice of decoration

	
	
	Correct
	Loose
	Tight
	Straight
	True bias
	Cross grain
	Good
	Fair
	Poor
	Smooth
	Fairly smooth
	Not smooth
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor

	1.
	CSKD2
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	99
	1
	-
	100
	-
	-
	99
	1
	-

	2.
	CSKD6
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	99
	1
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-

	3.
	CSKD8
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-
	100
	-
	-



Among the selected and constructed garment, CSKD8 had gained cent per cent preference. The garment CSKD2 and CSKD6 have also attracted the experts except for suitability (1 per cent), choice of decoration (1 per cent) and Balance (1 per cent) respectively. 
5.  SUMMARY AND CONCLUSION


Clothing communicates to others what sort of person we are and also it reflects our character, social status, occupation, cultural background, often our religion and general attitude to life. Social attitudes have changed greatly and the choice and range of clothes are governed mainly by the life the person leads to her social activities and obligations and how much one can afford to spend on her wardrobe. The basic practical considerations are mainly those of comfort, variety and washability. 


Adolescents are extremely critical about their clothing and personal appearance, clothes that they wear affect how they feel and how they act. Clothing satisfactions has significant effect upon their moods and actions, social approval is of great concern to them. A well designed garment has a beauty and appropriateness which makes it right for the wearer as well as the occasion. 


Adolescents are more concerned about fashionable garments than its durability and quality. They are attracted by the style, fabric and patterns worn by friends. Clothing fads are more prevalent during this age period. The adolescent feels the importance of being dressed like his or her friends.


Salwar and kameez is the most popular outfit for South Asian adolescent girls, especially in India. Salwar Kameez looks very elegant and feminine when worn for formal, social functions. A salwar is a pyjama like trouser which tapers slightly towards the ankles. The kameez or the kurta is a knee-length flowing tunic worn over a salwar or churidar. A dupatta generally completes the ensemble.


Before some years there was no concept of ready-made garments only custom made clothes were there. In economically backward families, the women of the family used to stitch the garments, and families from upper class get garments stitched by the tailors. The professional fit of the garment itself suggested the class differentiation. But now-a-days sewing clothes at home has become more of a hobby and leisure activity and people prefer readymade garments and tailor made clothes.


Buying ready-to-wear garments has become more economical than getting the clothes custom stitched. Since custom made clothes require more money and time as the tailor has to individually take measurements, do the designing and stitch garments.


The advent of ready-made clothing decreased the class differentiation prevailed due to the clothing of the masses. Although these ready-to-wear garments were better in fitting than custom-made clothes. Before tape measures were invented, tailors used to keep the body measurements of individual customers through strips of parchment. This was a time consuming procedure. 


CAD / CAM and body scanning technologies facilitates in delivering clothes of desired fit and pattern to the customer. CAD / CAM technology involves pre-production designing functions. Right from surface designing to pattern making, it does all the processes. The type of information used here is digital in nature (http://www.optitex.com).


CAD is accurate pattern making software for perfect fitting garments. An integrated suit of software including pattern design, grading, detailing, marker layout and CAD drafting. Hence an attempt have been made with the  specific objectives :

· To gather information on the style of salwar and kameez preferred and method of sewing

· To gather opinion of fashion designing students, homemakers and textile experts about computerized designs and patterns 

· To standardize the body measurements of the selected college going girls between the age group 18 to 22.

· To create styles, patterns and CD catalogue for salwar and kameez.

· To popularize the CD catalogue among the fashion designing students, home makers and textile experts and get feedback on the use of catalogue. 

The investigator prepared an interview schedule to collect information about computerized designs and pattern making from the individual survey. The interview was conducted among 50 members, who were homemakers, fashion technology students and experts textile who were selected at random as sample to collect information. The necessary data were collected and recorded personally. 

To standardize the body measurements the investigator selected 100 late adolescent girls between the age group of 18 to 22 years and recorded their body measurements. The investigator divided each body measurement into specific class intervals using the formula 


M​O   =   L + 
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Model value for each measurement was obtained as the standard value, which was used for computerized designing and drafting the basic patterns for salwar and kameez.


The investigator had drawn 30 designs manually of which 10 designs were selected for CAD, Corel Draw Software was used to illustrate the selected designs, besides drafting patterns for the selected designs. CDs were prepared and distributed to the selected subjects. They were asked to view the designs and patterns. 


Most of the late adolescent girls preferred piping, yoke styles, ruffles, gadets, patch worn, cut works as their order of priority. As per the choice of priority mentioned by the late adolescent girls the selected salwar and kameez designs were detailed with selected variations. The nomenclature of the salwar and kameez and nomenclature of the constructed salwar and kameez designs and patterns is as follows. 

NOMENCLATURE OF THE SALWAR AND KAMEEZ DESIGNS AND PATTERNS

	S.No.
	Nomenclature of the salwar and kameez 
	Design code*
	Pattern code**

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Plain salwar and kameez

Modern salwar and kameez

Churidar and kameez

Bell bottom salwar and kameez

Parallel salwar and kameez

Patiala salwar and kameez

Cowl salwar and kameez

Harem salwar and kameez

Pleated salwar and kameez

Flared salwar and kameez
	CSKD1

CSKD2

CSKD3

CSKD4

CSKD5

CSKD6

CSKD7

CSKD8

CSKD9

CSKD10
	CSKP1

CSKP2

CSKP3

CSKP4

CSKP5

CSKP6

CSKP7

CSKP8

CSKP9

CSKP10


*  CSKD – Computerized Salwar and Kameez Design

*  CSKP – Computerized Salwar and Kameez Pattern


Out of ten designs selected for salwar and kameez individually, only three sets of salwar and kameez were chosen to construct and their nomenclature is given below. 

NOMENCLATURE OF THE SALWAR AND KAMEEZ THUS 

SELECTED FOR CONSTRUCTION 

	S.No.
	Nomenclature of the salwar and kameez 
	Design code*
	Pattern code**

	1.

2.

3.
	Modern salwar and kameez

Patiala salwar and kameez

Harem salwar and kameez
	CSKD2

CSKD6

CSKD8
	CSKP2

CSKP6

CSKP8


*  CSKD – Computerized Salwar and Kameez Design

*  CSKP – Computerized Salwar and Kameez Pattern

· The investigator constructed the muslin pattern as per the basic pattern drafting given for salwar and kameez. The constructed salwar and kameez were evaluated for fitting by trying them on ten selected late adolescent girls. The subjects were chosen based on the fact that their body measurements were nearer to the standardized body measurements. Details such as balance, ease, set and grain were check and noted down carefully. 

· The necessary modification were incorporated and the investigator had constructed the selected three sets of salwar and kameez.

· Fifty judges comprising of staff and students from Textiles and Clothing Department from Avinashilingam Deemed University for Women, Coimbatore, along with homemakers were asked to evaluate the constructed salwar and kameez designs using the score card. The data thus collected were consolidated and analysed systematically.

FINDINGS OF THE STUDY

INDIVIDUAL SURVEY

· Types of Garment  :  68 per cent of the late adolescent girls, home makers and textile experts preferred Salwar and Kameez.
· With regard to selection of design and pattern making 86 per cent of the subjects opted for commercial designs and patterns.
· 90 per cent of the selected subjects were interested in using alternate methods for designing and pattern making. 
· CAD method was preferred by 84 per cent of subjects. 
· Eighty four per cent of selected subjects had opinion that the use of given CD as time saving. 70, 62, 24 per cent of the selected subjects preferred valuable instruction, reuse of the patterns and designs and increasing (or) decreasing the patterns respectively.
· As per the view of the respondents (12) they needed two hours to complete a salwar and kameez, before using the CD. The respondents after using the CD had expressed their positive attitudes towards the use of CAD designs and patterns. Twenty four respondents could construct a salwar and kameez within 2 hours. 
· Eighty six per cent of the subjects had shown their interest to use the given CD and 78 per cent of the selected subjects rated the CD as excellent. 
Evaluation of the Computerized Designs and Patterns Given in CD

· The various Salwar and Kameez designs such as CSKD2, CSKD6  and CSKD8  were rated as good by 100 per cent of the late adolescent girls, homemakers and experts and all other salwar and kameez designs were ranked as 99 per cent irrespective of the respondents.

· Hundred per cent of the late adolescent girls, homemakers and experts revealed as fully and highly satisfactory with regard to the details such as general appearance, name of the patterns, pattern cut number, grain line, pattern grading and reusing the patterns of the computerized patterns provided in CD. 

Evaluation of Muslin Salwar and Kameez

By the Late Adolescent Girls

· Muslin salwar bottom circumference, crotch length and waist to salwar length were rated as satisfactory by 97 per cent and 95 per cent of the selected subjects.

· Regarding muslin kameez fitting except hip circumference and waist circumference, all the other measurements were rated as satisfactory by 100 per cent of the subjects. Armscye depth was also rated as comfortable.

By the Textile Experts

· Except thigh girth and salwar bottom circumference, all other measurements were rated as satisfactory by 100 per cent of experts.

· With regard to muslin kameez chest circumference, neck circumference, shoulder to shoulder, front shoulder to waist length, back shoulder to hip length, full kameez length and bottom circummference were rated as satisfactory by 100 per cent of the judges. Sleeve armscye depth and sleeve length were also rated as satisfactory by 100 per cent of the judges. 

Evaluation of the Constructed Salwar and Kameez By the Late Adolescent Girls, Homemakers and by Textile Experts

· The evaluation was done for comfort, easy to wear, fitness, able to identify the work and texture. Almost all the late adolescent girls were satisfied with the constructed salwar and kameez, and rated as good for all aspects. Only one member has rated the fitness of CSKD2 as fair and one member had expressed that the work done on CSKD6 could not be identified. 

· Among the selected and constructed garment, CSKD8 had gained cent per cent preference by the homemakers. The garment CSKD2 and CSKD6 have also attracted the homemakers except for style (1 per cent) and colour combination (1 per cent) respectively. 

· CSKD8 had gained cent per cent preference by textile experts. The garment CSKD2 and CSKD6 have also attracted the experts except for suitability (1 per cent), choice of decoration (1 per cent) and balance (1 per cent) respectively. 

CONCLUSION


Customization of any garment as per the standard size has a great market plan in India. An individual with a basic knowledge about sewing can follow the designes, patterns, cut the fabric and sew as instructed. In a globalised era, everyone is utilizing or working with computer. The use of computer for customizing the garment designing and pattern making is the need of the hour so as to have self satisfaction, good fit and save money. Therefore the designs and patterns developed through CAD would definitely narrate the method as how to sew salwar and kameez sitting at one’s place. This is an ideal work for home based or commercial business.

RECOMMENDATIONS

· Garment designing and pattern making through CD catalogue for all the garments could be tried.

· Trials can be made to customize basic patterns through net software. 
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APPENDIX – A 

INTERVIEW SCHEDULE TO ELICIT INFORMATION REGARDING THE USE OF MANUAL PATTERN DRAFTING AND CAD DRAFTING FOR SALWAR KAMEEZ

1.
Name of the Interviewer
:

2.
Name of the Interviewee
:

3.
Age and Date of Birth
:

4.
Gender


:

[image: image31.wmf]W

  Male 

[image: image32.wmf]W

 Female

5.
Address


:        

6.
Marital Status


:

[image: image33.wmf]W

  Married

[image: image34.wmf]W

  Unmarried

a) If you are married

:

[image: image35.wmf]W

  Nuclear

[image: image36.wmf]W

  Joint family

7.
Are you working women
:

[image: image37.wmf]W

  Yes

[image: image38.wmf]W

  No

8.
Which type of style do you prefer more ?


a)   Salwar and kameez

[image: image39.wmf]W


b)   Middy and middy top

[image: image40.wmf]W



c)   Pant and shirt


[image: image41.wmf]W


d)   Saree and blouse


[image: image42.wmf]W


9.
How do you prepare your salwar kameez design and patterns ?



[image: image43.wmf]W

  Commercial


[image: image44.wmf]W

  Manual (or) own design

10.
Are you comfortable with manual design and patterns ?

[image: image45.wmf]W

  Yes   
[image: image46.wmf]W

  No

11.
Do you use commercial design and patterns ?   
[image: image47.wmf]W

  Yes

[image: image48.wmf]W

  No

a)   Are you comfortable with commercial design and patterns? 
[image: image49.wmf]W

 Yes 
[image: image50.wmf]W

No

12.
Are you interested in using an alternate method ?    
[image: image51.wmf]W

  Yes   
[image: image52.wmf]W

  No

a) 
If yes,   
[image: image53.wmf]W

  CAD

[image: image54.wmf]W

  Other

b) If yes, Are you interested in using CAD incorporated patterns and designs in CD.  
[image: image55.wmf]W

  Yes

[image: image56.wmf]W

  No

AFTER GIVING CD

13.
Did you use CAD incorporated patterns and designs ?   
[image: image57.wmf]W

  Yes

[image: image58.wmf]W

  No

14.
Which way it is useful ?




[image: image59.wmf]W

   Time saving




[image: image60.wmf]W

   Valuable instructions




[image: image61.wmf]W

   Increasing (or) Decreasing the patterns

[image: image62.wmf]W

   Reusing the patterns

15.
Time taken to complete a salwar kameez before using CD?




[image: image63.wmf]W

   2 hours

[image: image64.wmf]W

   3 hours

[image: image65.wmf]W

   4 hours

16.
Time taken to complete a salwar kameez after using CD ?




[image: image66.wmf]W

   2 hours

[image: image67.wmf]W

   3 hours

[image: image68.wmf]W

   4 hours

17. 
Would you like to continue with the given CD ?    
[image: image69.wmf]W

  Yes


[image: image70.wmf]W

  No

18.
Give some rating about this CD. 


a)   Excellent

[image: image71.wmf]W


b)  Good

[image: image72.wmf]W

     c)  Fair       
[image: image73.wmf]W


APPENDIX – B

THE VARIOUS BODY MEASUREMENTS RECORDED FOR THE LATE ADOLESCENT GIRLS

	S.No.
	Measurements 

	
	Chest circumference
	Waist circumference
	Hip circumference
	Neck circumference
	Shoulder to shoulder
	Front shoulder to waist length
	Back shoulder to hip length
	Front neck depth
	Back neck depth
	Shoulder to knee length
	Full kameez length
	Waist to hip
	Kameez bottom circumference
	Waist to floor length
	Knee circumference
	salwar bottom circumference
	Thigh girth
	Waist to ankle length
	Crotch length
	Armscye depth
	Upper arm circumference
	Lower arm circumference
	Wrist circumference
	Full sleeve length
	Short sleeve length
	Three fourth sleeve length
	Elbow circumference

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)
	(16)
	(17)
	(18)
	(19)
	(20)
	(21)
	(22)
	(23)
	(24)
	(25)
	(26)
	(27)
	(28)

	1
	84.5
	73.0
	90.0
	38.0
	38.0
	42.0
	54.0
	12.0
	9.0
	90.0
	101.0
	19.5
	50.0
	101.0
	39.0
	29.5
	51.0
	93.0
	23.0
	33.0
	35.0
	26.0
	16.0
	64.0
	15.0
	40.0
	25.5

	2
	88.0
	91.0
	96.0
	34.0
	38.0
	44.0
	59.0
	13.0
	12.0
	88.0
	90.0
	23.0
	60.0
	94.0
	35.0
	25.0
	55.5
	90.0
	23.0
	32.0
	31.5
	28.0
	15.5
	58.0
	13.0
	36.0
	25.0

	3
	77.0
	73.0
	90.0
	35.0
	34.0
	40.0
	58.0
	11.5
	13.0
	94.0
	100.0
	17.5
	50.0
	102.0
	32.0
	27.0
	55.0
	96.5
	22.5
	40.0
	36.0
	26.0
	14.5
	60.0
	14.0
	35.0
	25.5

	4
	82.0
	76.0
	91.5
	35.0
	35.0
	41.0
	53.0
	12.0
	11.0
	91.0
	95.0
	23.5
	45.0
	101.0
	37.0
	29.0
	56.0
	99.0
	24.5
	31.5
	38.0
	27.5
	16.0
	61.0
	13.0
	36.0
	29.0

	5
	88.0
	94.0
	102.0
	35.0
	37.0
	47.0
	60.0
	13.0
	13.0
	90.0
	102.5
	20.0
	50.0
	102.0
	38.0
	27.0
	63.0
	95.0
	5.5
	31.0
	40.0
	31.0
	16.0
	60.0
	12.0
	35.0
	27.0

	6
	78.5
	73.0
	93.5
	35.0
	36.0
	44.0
	56.0
	11.0
	10.0
	94.0
	99.0
	22.0
	55.0
	10.3
	37.5
	26.0
	54.0
	95.0
	25.0
	36.0
	38.0
	26.5
	15.5
	63.0
	13.0
	38.5
	28.0

	7
	70.0
	59.0
	83.0
	32.0
	39.0
	42.0
	55.0
	11.0
	10.0
	94.0
	96.0
	20.0
	57.5
	103.0
	31.0
	27.0
	45.0
	96.0
	23.0
	32.0
	34.5
	21.5
	15.5
	66.0
	13.0
	40.0
	22.5

	8
	74.0
	67.0
	91.0
	35.0
	36.0
	41.0
	57.0
	10.0
	9.0
	93.0
	100.0
	23.0
	60.0
	100.0
	35.0
	26.0
	54.0
	95.0
	24.5
	32.0
	39.0
	28.0
	15.5
	59.5
	11.0
	36.0
	25.5

	9
	72.0
	73.0
	83.0
	32.0
	36.0
	44.0
	57.0
	10.0
	14.0
	95.0
	102.0
	21.0
	53.0
	13.0
	32.5
	26.0
	45.0
	105.0
	23.0
	30.0
	32.0
	22.0
	15.0
	64.0
	12.0
	40.0
	23.0

	10
	84.0
	76.5
	98.0
	36.0
	37.0
	43.0
	61.0
	11.0
	10.5
	96.0
	103.0
	21.0
	55.0
	101.0
	38.0
	30.0
	56.0
	99.0
	25.0
	34.0
	34.0
	28.5
	15.5
	63.0
	12.0
	39.0
	25.5

	11
	88.5
	75.0
	88.0
	31.0
	36.5
	44.0
	50.0
	15.0
	13.0
	92.0
	103.0
	17.5
	65.0
	96.5
	36.5
	31.0
	47.5
	93.0
	25.0
	38.0
	25.0
	22.5
	17.5
	64.0
	12.0
	36.0
	29.0

	12
	86.5
	72.0
	93.0
	33.5
	34.0
	41.5
	51.5
	14.0
	12.0
	97.5
	101.0
	17.5
	60.0
	102.0
	40.0
	31.0
	56.0
	98.
	021.0
	35.0
	28.0
	26.5
	16.0
	6.0
	12.0
	41.0
	26.0

	13
	81.5
	82.0
	91.0
	32.0
	31.0
	43.0
	53.0
	12.0
	13.0
	98.0
	100.0
	17.5
	55.0
	100.0
	37.0
	31.0
	50.0
	96.0
	25.0
	33.5
	28.5
	25.0
	14.5
	63.0
	12.0
	39.0
	25.5

	14
	75.0
	58.0
	77.0
	30.0
	35.0
	40.0
	56.0
	13.0
	12.0
	96.0
	97.0
	18.0
	55.0
	93.5
	40.0
	28.0
	45.0
	90.0
	23.0
	32.0
	37.0
	33.0
	20.0
	60.0
	16.0
	36.0
	26.5

	15
	81.5
	80.0
	86.0
	28.0
	33.0
	42.5
	52.0
	15.0
	11.0
	88.0
	80.0
	16.0
	60.0
	91.0
	35.0
	29.0
	61.5
	88.0
	23.5
	34.0
	25.0
	22.5
	22.0
	60.0
	13.0
	40.0
	30.0

	16
	78.0
	65.0
	78.0
	27.0
	30.0
	40.0
	52.5
	15.0
	12.0
	98.0
	88.0
	17.0
	60.0
	97.0
	35.0
	33.0
	56.0
	94.0
	18.5
	36.0
	30.0
	26.5
	18.0
	65.0
	16.0
	42.0
	28.0

	17
	88.0
	62.0
	92.0
	28.0
	38.0
	45.0
	48.0
	14.0
	13.0
	101.0
	107.0
	17.
	055.0
	105.0
	37.5
	30.0
	58.0
	101.0
	20.5
	38.0
	38.5
	25.0
	20.0
	67.0
	12.0
	38.0
	26.0

	18
	75.0
	65.0
	85.0
	25.0
	32.5
	41.0
	55.0
	15.0
	12.0
	87.5
	105.0
	15.5
	50.0
	95.0
	41.5
	29.0
	51.0
	91.0
	22.0
	37.5
	26.5
	22.5
	20.0
	65.0
	13.0
	33.0
	25.5

	19
	81.0
	77.0
	81.0
	30.0
	38.5
	43.0
	53.5
	13.0
	13.0
	82.5
	102.5
	17.5
	50.0
	38.5
	38.0
	28.0
	49.0
	84.5
	24.0
	33.0
	27.0
	26.0
	17.0
	66.0
	14.0
	40.0
	26.0

	20
	86.0
	78.0
	83.0
	27.5
	32.0
	46.0
	52.0
	11.0
	13.0
	93.5
	104.0
	16.5
	65.0
	96.0
	31.0
	34.0
	45.0
	92.0
	23.0
	30.0
	30.0
	25.0
	16.5
	63.0
	12.0
	43.0
	27.0

	21
	91.0
	81.0
	108.0
	34.0
	38.0
	46.0
	61.0
	10.0
	11.0
	95.0
	107.0
	21.0
	60.0
	101.0
	39.0
	29.5
	63.5
	95.0
	23.0
	35.0
	38.5
	29.0
	15.0
	63.0
	12.0
	38.0
	27.0

	22
	82.0
	85.0
	99.0
	34.0
	39.0
	51.0
	65.0
	10.0
	12.5
	99.0
	103.0
	22.0
	65.0
	111.0
	37.0
	29.0
	56.0
	100.0
	22.5
	34.0
	37.0
	28.0
	15.5
	66.0
	12.0
	41.0
	26.0

	23
	80.0
	79.0
	90.0
	32.5
	37.0
	41.0
	61.0
	9.5
	11.0
	96.0
	101.0
	18.0
	66.0
	101.0
	35.0
	26.0
	49.0
	93.0
	26.0
	33.0
	40.0
	28.5
	15.5
	62.0
	12.0
	38.0
	26.0

	24
	85.0
	84.0
	104.0
	34.5
	41.0
	46.0
	63.0
	11.5
	8.0
	92.0
	113.0
	24.0
	108.0
	103.0
	41.0
	27.0
	54.0
	99.0
	21.0
	34.0
	40.0
	30.0
	17.0
	66.0
	16.0
	41.0
	29.0

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)
	(16)
	(17)
	(18)
	(19)
	(20)
	(21)
	(22)
	(23)
	(24)
	(25)
	(26)
	(27)
	(28)

	25
	80.0
	79.0
	91.0
	33.0
	38.0
	48.0
	62.0
	11.0
	10.0
	92.5
	108.0
	23.0
	70.5
	101.0
	35.5
	28.5
	52.0
	97.0
	23.0
	33.0
	36.0
	28.0
	15.5
	63.0
	13.0
	40.0
	25.5

	26
	85.0
	78.0
	98.0
	34.5
	38.0
	45.0
	63.0
	11.0
	11.5
	96.0
	103.0
	25.0
	57.0
	102.0
	36.0
	29.0
	57.0
	97.0
	20.5
	33.0
	38.5
	27.0
	15.0
	62.0
	13.0
	38.0
	24.5

	27
	78.0
	72.0
	87.0
	33.0
	40.0
	41.0
	67.0
	10.0
	14.0
	96.0
	102.0
	19.5
	60.0
	101.0
	37.0
	29.0
	48.5
	93.0
	19.5
	33.0
	41.5
	26.5
	16.0
	64.0
	12.0
	40.0
	26.5

	28
	78.5
	70.0
	95.0
	34.0
	35.0
	43.0
	63.0
	11.0
	10.0
	94.0
	100.0
	21.0
	70.0
	99.0
	36.0
	26.0
	53.0
	92.5
	21.5
	32.0
	40.0
	26.5
	16.5
	62.0
	12.0
	39.0
	26.0

	29
	101.0
	90.0
	115.0
	36.0
	39.0
	45.0
	69.0
	10.0
	12.5
	96.0
	107.0
	21.0
	60.0
	105.0
	47.5
	33.0
	63.0
	98.0
	19.0
	33.0
	45.0
	34.5
	17.0
	65.0
	14.0
	43.0
	30.0

	30
	82.0
	72.0
	89.5
	33.0
	35.0
	42.0
	61.0
	10.0
	12.0
	86.0
	90.0
	18.0
	60.0
	94.0
	38.0
	36.0
	56.0
	87.0
	18.0
	28.0
	38.0
	26.0
	15.5
	63.0
	12.0
	40.0
	26.0

	31
	82.0
	73.0
	93.0
	36.0
	37.0
	48.0
	67.0
	10.0
	11.0
	98.0
	102.0
	23.0
	55.0
	106.0
	35.5
	29.0
	49.0
	101.0
	20.5
	33.0
	36.5
	26.5
	16.0
	66.0
	13.0
	44.0
	27.0

	32
	85.0
	69.5
	93.0
	84.0
	34.0
	37.0
	58.0
	10.0
	14.0
	95.0
	107.0
	20.0
	60.0
	98.0
	38.0
	28.0
	50.0
	94.0
	23.0
	33.0
	39.0
	27.0
	16.0
	57.0
	13.0
	39.0
	24.0

	33
	80.0
	66.5
	86.5
	30.0
	36.5
	42.5
	55.0
	15.0
	13.5
	92.5
	102.0
	17.5
	45.0
	102.0
	37.5
	31.0
	53.0
	95.0
	23.0
	37.5
	32.5
	21.0
	16.5
	60.0
	12.0
	40.0
	25.5

	34
	32.5
	71.0
	85.0
	28.5
	35.0
	35.0
	48.5
	15.0
	13.0
	92.5
	107.5
	17.0
	40.0
	97.5
	35.0
	33.0
	51.5
	96.0
	18.5
	36.5
	32.0
	22.0
	16.5
	62.0
	12.5
	41.0
	23.0

	35
	77.5
	55.5
	86.0
	30.0
	37.0
	36.0
	55.0
	15.0
	12.0
	87.0
	105.0
	17.5
	45.0
	100.0
	38.0
	32.0
	43.0
	96.0
	20.0
	35.0
	26.5
	20.0
	18.0
	61.0
	15.0
	41.5
	25.0

	36
	71.0
	57.0
	82.0
	27.0
	32.0
	35.0
	48.0
	15.0
	12.0
	27.0
	102.0
	17.0
	45.0
	92.0
	31.0
	36.0
	43.0
	91.0
	20.0
	36.0
	32.0
	18.0
	13.0
	57.0
	11.0
	37.0
	18.0

	37
	75.0
	62.5
	82.5
	30.0
	35.0
	42.5
	55.0
	15.0
	12.5
	95.0
	100.0
	18.5
	50.0
	97.5
	38.5
	35.0
	46.5
	90.0
	22.5
	36.5
	30.0
	22.5
	17.0
	57.5
	12.5
	35.0
	25.0

	38
	88.0
	72.5
	88.5
	31.0
	36.5
	37.5
	50.0
	15.0
	13.0
	92.5
	100.0
	17.5
	50.0
	96.0
	36.5
	31.0
	47.5
	92.5
	19.0
	38.0
	31.0
	23.0
	17.5
	61.5
	12.5
	35.0
	25.0

	39
	85.0
	72.0
	90.0
	28.5
	38.5
	45.0
	50.0
	16.5
	15.0
	97.5
	100.0
	15.0
	55.0
	96.5
	35.0
	31.0
	53.0
	90.0
	20.0
	40.0
	30.0
	25.0
	20.0
	57.5
	12.5
	39.0
	25.0

	40
	70.0
	63.0
	82.5
	30.0
	35.0
	37.5
	53.5
	15.0
	12.5
	95.0
	102.5
	17.5
	60.0
	110.0
	38.5
	31.5
	47.5
	98.5
	22.5
	35.0
	31.5
	22.5
	15.5
	62.5
	12.5
	40.5
	22.5

	41
	102.0
	92.0
	103.0
	38.0
	40.0
	49.0
	64.0
	11.0
	12.0
	95.0
	100.0
	24.0
	60.0
	95.0
	36.5
	28.0
	63.0
	91.0
	26.0
	36.0
	44.0
	31.0
	16.0
	60.0
	14.0
	38.0
	26.0

	42
	75.0
	70.0
	93.0
	32.0
	37.5
	44.0
	64.0
	11.0
	12.0
	92.0
	100.0
	21.0
	60.0
	102.0
	35.5
	23.0
	53.0
	92.0
	22.5
	33.0
	36.5
	24.0
	15.0
	64.0
	12.5
	41.0
	24.0

	43
	81.0
	75.0
	92.0
	34.0
	38.0
	45.0
	63.0
	10.0
	12.0
	92.0
	100.0
	22.0
	60.0
	103.0
	34.0
	28.0
	50.0
	97.0
	20.0
	33.0
	39.0
	24.5
	14.5
	64.0
	13.0
	41.0
	24.0

	44
	88.0
	85.0
	97.0
	33.0
	38.5
	49.0
	58.0
	10.0
	15.5
	97.0
	94.0
	24.0
	58.0
	97.0
	37.0
	28.0
	55.0
	91.0
	23.0
	36.0
	40.0
	29.0
	14.0
	61.0
	12.0
	40.0
	26.0

	45
	82.5
	65.0
	87.0
	32.0
	35.0
	37.5
	50.0
	15.0
	13.0
	85.0
	100.0
	18.5
	55.0
	97.5
	38.0
	31.0
	55.0
	90.0
	22.5
	37.5
	38.0
	22.5
	15.0
	58.5
	12.5
	35.0
	25.0

	46
	72.5
	55.0
	75.0
	31.5
	35.0
	31.5
	45.5
	14.0
	12.0
	80.0
	87.5
	17.5
	50.0
	90.0
	35.0
	31.5
	5.5
	85.0
	22.0
	35.0
	36.0
	20.0
	15.0
	52.5
	12.5
	38.5
	22.5

	47
	102.5
	95.0
	115.0
	33.0
	40.0
	42.0
	55.0
	15.0
	14.0
	92.5
	102.5
	21.5
	45.0
	95.0
	42.5
	32.0
	67.0
	86.5
	27.5
	41.0
	37.0
	27.0
	16.0
	60.0
	13.5
	40.0
	26.5

	48
	82.0
	73.0
	92.5
	31.5
	35.0
	45.0
	52.5
	13.0
	11.0
	90.0
	99.0
	18.5
	60.0
	92.5
	40.0
	31.0
	61.5
	87.5
	25.0
	35.0
	40.0
	23.5
	17.5
	60.0
	12.0
	40.0
	25.0

	49
	38.0
	80.0
	90.0
	30.0
	35.0
	43.0
	53.0
	15.0
	13.0
	97.5
	102.0
	20.0
	64.0
	102.5
	37.5
	31.0
	60.0
	95.0
	25.5
	38.5
	35.5
	25.0
	17.5
	65.0
	11.0
	42.0
	23.0

	50
	70.0
	57.0
	82.5
	32.0
	36.0
	49.0
	51.5
	14.0
	12.0
	95.0
	100.0
	20.0
	55.0
	100.0
	32.5
	31.0
	50.0
	93.5
	23.5
	36.5
	36.5
	22.0
	16.5
	65.5
	11.5
	41.0
	24.5

	51
	80.0
	67.5
	83.5
	31.5
	37.5
	40.0
	52.5
	15.0
	14.0
	87.5
	90.0
	18.5
	45.0
	96.5
	33.5
	31.0
	53.5
	90.0
	22.5
	37.5
	35.0
	23.0
	15.0
	62.0
	12.0
	40.0
	21.0

	52
	85.5
	70.0
	93.5
	32.0
	35.0
	47.0
	56.5
	13.0
	12.0
	95.0
	97.5
	20.0
	50.0
	100.0
	36.0
	30.0
	60.0
	95.0
	22.0
	43.0
	37.0
	25.0
	18.0
	65.0
	13.0
	41.0
	23.0

	53
	80.0
	71.5
	90.0
	31.5
	35.0
	40.5
	55.0
	15.0
	13.0
	95.0
	100.0
	18.5
	45.0
	105.0
	33.5
	31.0
	57.0
	100.0
	23.5
	38.5
	34.0
	22.5
	16.0
	65.0
	12.0
	42.5
	21.0

	54
	82.5
	71.0
	92.0
	30.0
	35.0
	41.5
	52.5
	13.0
	11.0
	90.0
	100.0
	18.5
	60.0
	95.0
	33.0
	31.5
	57.5
	90.0
	25.0
	35.0
	36.0
	22.5
	15.0
	60.0
	12.5
	41.0
	23.0

	55
	72.5
	62.5
	77.5
	31.5
	35.0
	40.0
	50.0
	13.0
	11.0
	90.0
	95.0
	18.0
	65.0
	103.5
	32.0
	32.5
	47.5
	95.0
	21.5
	37.5
	33.5
	21.5
	14.5
	61.5
	12.0
	42.5
	20.0

	56
	86.5
	72.0
	90.0
	32.5
	34.0
	41.0
	52.5
	15.0
	13.0
	91.5
	100.0
	18.5
	55.0
	102.0
	31.5
	32.0
	52.5
	97.5
	25.0
	37.0
	35.5
	23.0
	16.0
	65.0
	12.5
	43.0
	25.0

	57
	87.5
	71.5
	92.5
	31.5
	34.5
	43.0
	50.0
	15.0
	13.0
	80.0
	101.0
	20.0
	60.0
	95.0
	37.5
	31.0
	55.0
	85.0
	22.0
	40.0
	37.5
	22.5
	15.5
	59.0
	13.0
	41.5
	21.0

	58
	95.0
	77.0
	100.5
	32.5
	33.0
	42.0
	52.5
	15.0
	12.0
	92.0
	96.0
	19.0
	55.0
	100.0
	35.0
	31.5
	63.5
	90.0
	25.0
	42.5
	39.0
	26.5
	16.5
	61.0
	14.0
	41.0
	23.0

	59
	85.0
	65.0
	90.0
	30.0
	34.0
	43.0
	52.5
	15.0
	12.5
	90.0
	98.0
	20.5
	50.0
	100.0
	42.0
	30.0
	55.0
	95.0
	26.5
	42.0
	34.5
	23.0
	15.0
	63.0
	13.5
	43.0
	22.5

	60
	85.0
	70.0
	85.0
	31.0
	33.5
	41.5
	52.0
	15.0
	13.0
	90.5
	98.5
	20.5
	55.0
	97.5
	37.0
	31.5
	55.5
	91.5
	25.0
	35.0
	33.5
	25.0
	15.0
	61.5
	12.0
	42.0
	22.5

	61
	73.5
	55.5
	86.5
	28.0
	35.0
	37.5
	50.0
	15.0
	13.5
	87.5
	98.5
	16.5
	50.0
	90.0
	37.5
	31.0
	47.5
	85.0
	25.0
	38.5
	28.0
	22.0
	17.0
	57.0
	12.5
	36.5
	22.0

	62
	90.0
	77.5
	105.0
	30.0
	36.0
	42.5
	52.5
	15.0
	13.5
	95.0
	102.0
	18.0
	63.0
	92.5
	41.0
	31.0
	60.0
	90.0
	22.0
	42.5
	28.5
	22.5
	17.5
	61.0
	13.5
	38.5
	23.0

	63
	82.5
	63.5
	90.0
	30.0
	3.5
	40.0
	55.0
	15.0
	13.0
	98.0
	105.0
	17.5
	50.0
	106.5
	37.5
	32.0
	50.0
	100.0
	21.0
	38.0
	24.0
	26.0
	17.5
	63.0
	12.5
	40.0
	25.0

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)
	(16)
	(17)
	(18)
	(19)
	(20)
	(21)
	(22)
	(23)
	(24)
	(25)
	(26)
	(27)
	(28)

	64
	82.0
	70.0
	90.0
	31.5
	37.0
	40.0
	53.5
	15.0
	13.5
	98.5
	110.0
	17.0
	55.0
	105.0
	37.5
	31.0
	55.5
	98.5
	25.0
	38.5
	25.5
	25.0
	16.5
	63.5
	13.5
	42.5
	24.5

	65
	80.0
	60.0
	98.0
	30.0
	40.0
	43.0
	53.0
	15.0
	13.5
	98.0
	110.0
	18.0
	60.0
	105.0
	37.0
	30.0
	52.5
	100.0
	25.0
	37.0
	30.0
	26.0
	17.0
	62.5
	12.0
	40.0
	22.0

	66
	81.5
	63.5
	82.
	31.0
	36.0
	37.5
	53.0
	15.0
	13.0
	90.0
	105.0
	16.5
	55.0
	100.0
	35.0
	31.0
	46.0
	95.0
	26.0
	37.5
	22.5
	22.5
	16.5
	57.0
	12.5
	38.0
	22.5

	67
	75.0
	55.0
	86.0
	30.0
	35.0
	42.5
	51.5
	15.0
	13.0
	97.0
	102.0
	17.5
	57.0
	100.0
	35.5
	32.0
	50.0
	93.0
	21.0
	37.0
	25.0
	21.0
	16.0
	58.0
	12.0
	37.5
	23.0

	68
	87.0
	72.0
	60.0
	30.5
	35.0
	38.5
	55.0
	15.0
	13.0
	93.0
	105.0
	20.0
	60.0
	101.5
	41.0
	30.0
	61.5
	92.5
	28.0
	43.5
	27.5
	20.0
	15.0
	56.0
	11.5
	37.5
	25.0

	69
	88.5
	72.5
	95.0
	31.0
	36.5
	42.5
	55.0
	15.0
	13.0
	97.5
	100.0
	16.5
	50.0
	91.5
	35.0
	31.0
	56.0
	85.0
	22.0
	42.5
	28.5
	25.0
	17.5
	57.0
	12.5
	38.0
	26.0

	70
	95.0
	75.0
	102.0
	31.0
	40.0
	42.0
	51.5
	15.0
	13.0
	102.0
	111.0
	18.5
	60.0
	102.5
	41.5
	30.0
	65.0
	92.5
	22.5
	45.0
	32.0
	25.0
	18.5
	67.5
	13.5
	45.0
	23.5

	71
	76.5
	68.5
	90.0
	30.0
	36.5
	37.5
	52.0
	15.0
	13.5
	90.0
	100.0
	17.5
	55.0
	100.0
	37.5
	31.0
	52.5
	95.0
	25.0
	36.5
	29.0
	22.5
	13.0
	60.0
	12.5
	40.0
	22.5

	72
	82.5
	65.0
	92.5
	30.0
	37.0
	40.0
	50.5
	15.0
	13.5
	95.0
	105.0
	18.5
	50.0
	100.0
	37.5
	32.0
	55.0
	98.0
	20.0
	37.5
	28.5
	23.0
	12.5
	58.0
	12.5
	40.0
	22.0

	73
	91.0
	72.5
	97.5
	25.5
	35.0
	45.0
	52.0
	15.0
	13.5
	97.0
	100.0
	18.0
	60.0
	100.0
	37.5
	34.0
	55.0
	95.0
	23.0
	40.0
	31.0
	25.0
	15.0
	57.5
	12.0
	38.0
	23.0

	74
	75.0
	56.5
	82.0
	25.0
	35.0
	42.5
	52.0
	15.0
	13.5
	92.5
	101.0
	17.0
	60.0
	90.0
	32.5
	31.0
	50.0
	85.0
	25.0
	36.0
	34.0
	21.5
	15.0
	57.0
	11.0
	38.5
	23.5

	75
	88.0
	76.5
	93.0
	31.5
	37.5
	47.0
	52.5
	15.0
	13.5
	95.0
	105.0
	18.0
	65.0
	105.0
	35.0
	31.0
	57.0
	100.0
	23.0
	41.5
	33.0
	23.0
	16.5
	65.0
	11.5
	45.0
	24.5

	76
	75.0
	65.0
	82.0
	30.0
	35.0
	40.0
	50.0
	14.0
	13.0
	91.5
	102.0
	17.5
	55.0
	92.0
	32.0
	32.0
	48.5
	90.0
	23.5
	37.0
	32.0
	20.0
	15.0
	60.0
	11.5
	39.5
	24.0

	77
	86.0
	67.0
	91.5
	32.0
	37.0
	42.5
	52.0
	15.0
	13.5
	97.5
	105.0
	17.0
	65.0
	95.0
	32.5
	32.0
	50.0
	90.0
	20.0
	38.5
	30.5
	22.0
	15.0
	60.0
	12.0
	40.0
	23.0

	78
	82.0
	70.0
	98.0
	31.0
	37.5
	40.0
	50.0
	14.0
	13.0
	91.0
	102.5
	18.5
	65.0
	100.0
	41.5
	30.0
	56.0
	93.0
	24.5
	41.5
	31.0
	25.0
	16.5
	62.5
	12.5
	41.0
	25.0

	79
	72.0
	55.0
	83.0
	27.5
	37.0
	41.5
	56.5
	15.0
	13.0
	100.0
	107.0
	17.0
	60.0
	103.0
	38.0
	34.0
	46.0
	97.5
	25.5
	35.0
	31.5
	18.5
	15.0
	65.0
	12.0
	42.0
	23.5

	80
	81.5
	67.5
	92.
	32.5
	35.5
	35.0
	50.0
	15.0
	13.0
	92.5
	102.0
	17.5
	55.0
	97.5
	36.0
	31.0
	57.5
	95.0
	25.0
	38.0
	32.5
	22.5
	17.5
	62.5
	12.5
	41.5
	25.0

	81
	102.5
	90.0
	110.0
	33.0
	38.0
	42.5
	54.5
	15.0
	13.0
	95.0
	110.0
	20.5
	60.0
	98.5
	48.5
	31.0
	67.0
	92.5
	28.5
	47.5
	31.0
	27.5
	17.0
	62.5
	15.0
	40.0
	27.5

	82
	75.0
	56.0
	80.0
	28.5
	35.0
	35.0
	50.0
	15.0
	13.5
	85.0
	95.0
	20.0
	55.0
	92.5
	30.0
	30.0
	47.5
	91.5
	22.5
	33.5
	32.5
	20.0
	16.5
	58.0
	12.0
	35.0
	21.0

	83
	95.0
	76.5
	97.5
	33.5
	37.5
	42.0
	60.0
	15.0
	13.0
	92.5
	100.0
	18.0
	60.0
	95.0
	42.0
	30.0
	65.0
	90.0
	25.0
	40.0
	33.0
	25.0
	15.0
	57.0
	12.0
	37.0
	25.0

	84
	80.0
	72.5
	90.0
	31.0
	35.0
	42.5
	57.0
	15.0
	13.0
	95.0
	107.5
	20.0
	55.0
	110.0
	37.5
	34.0
	57.5
	102.5
	25.0
	37.5
	35.0
	21.5
	16.5
	65.0
	12.0
	42.0
	22.5

	85
	87.5
	77.5
	96.5
	31.5
	35.0
	40.0
	55.0
	14.0
	13.0
	87.5
	95.0
	17.5
	50.0
	95.0
	35.0
	32.0
	60.0
	90.0
	22.0
	37.0
	31.0
	22.5
	16.5
	57.0
	12.5
	36.0
	25.0

	86
	75.0
	56.0
	76.0
	27.5
	35.0
	37.0
	53.0
	15.0
	13.0
	85.0
	92.0
	17.0
	50.0
	95.0
	32.5
	30.0
	47.0
	85.0
	22.5
	33.5
	31.5
	20.0
	15.0
	57.0
	9.0
	36.0
	21.0

	87
	76.5
	61.0
	85.0
	30.0
	36.0
	37.5
	50.0
	15.0
	13.0
	85.0
	95.0
	18.5
	50.0
	100.0
	35.0
	31.0
	52.0
	93.5
	22.5
	35.0
	32.0
	21.5
	15.0
	60.0
	13.0
	40.0
	23.5

	88
	80.0
	70.0
	82.0
	31.0
	34.0
	40.0
	52.5
	15.0
	13.0
	90.0
	95.0
	18.5
	55.0
	97.5
	38.5
	30.0
	57.0
	92.0
	25.0
	37.5
	34.0
	25.0
	15.0
	61.5
	10.0
	41.0
	25.0

	89
	90.5
	85.0
	100.0
	36.0
	38.0
	40.0
	58.0
	15.0
	13.0
	92.0
	107.5
	20.5
	60.0
	105.0
	40.0
	35.0
	57.5
	100.0
	27.0
	45.0
	30.0
	37.5
	17.5
	67.0
	15.0
	45.0
	27.5

	90
	81.5
	65.0
	90.0
	35.5
	35.0
	40.0
	57.5
	14.0
	13.0
	90.5
	100.0
	20.0
	55.0
	97.5
	37.5
	34.5
	58.5
	92.5
	22.5
	40.0
	31.5
	22.5
	16.5
	62.0
	10.0
	42.5
	25.5

	91
	86.5
	72.5
	81.5
	31.5
	35.0
	40.5
	55.0
	15.0
	13.0
	95.0
	109.0
	18.5
	60.0
	97.5
	35.0
	34.0
	55.0
	88.5
	21.5
	40.0
	38.0
	22.0
	16.5
	58.5
	12.0
	38.5
	28.5

	92
	88.0
	80.0
	98.0
	32.5
	37.0
	37.5
	52.5
	15.0
	13.0
	92.0
	100.0
	18.0
	65.0
	98.0
	38.5
	32.0
	56.0
	91.0
	23.0
	42.0
	36.5
	24.5
	16.5
	62.5
	10.0
	40.0
	25.0

	93
	98.0
	82.5
	110.0
	32.5
	40.0
	42.0
	55.0
	15.0
	13.0
	92.5
	107.0
	20.0
	65.0
	99.0
	47.5
	31.0
	67.5
	90.0
	27.5
	45.0
	39.0
	30.0
	17.0
	62.0
	11.0
	40.0
	26.0

	94
	72.0
	55.0
	80.0
	30.0
	35.5
	40.0
	52.5
	15.0
	13.0
	91.0
	100.0
	18.0
	55.0
	97.0
	38.5
	31.0
	45.0
	95.0
	20.0
	35.0
	40.0
	20.0
	15.0
	60.0
	12.5
	38.5
	21.5

	95
	75.0
	56.0
	82.0
	32.5
	37.5
	40.0
	52.5
	15.0
	13.0
	90.5
	100.5
	17.5
	55.0
	100.0
	35.0
	31.0
	52.5
	92.5
	25.0
	35.0
	42.5
	22.5
	15.0
	60.0
	10.0
	40.0
	22.0

	96
	82.0
	70.0
	92.0
	3.5
	36.0
	42.0
	57.5
	15.0
	12.0
	98.5
	100.0
	17.5
	60.0
	97.5
	36.5
	35.0
	58.0
	97.0
	23.5
	40.0
	34.0
	22.0
	15.0
	65.0
	8.0
	42.0
	22.0

	97
	70.0
	57.0
	82.0
	31.0
	35.0
	40.5
	51.5
	15.0
	13.0
	95.0
	107.5
	20.0
	55.0
	102.0
	32.5
	36.0
	50.0
	93.5
	23.0
	36.0
	30.0
	21.5
	17.5
	62.5
	10.0
	41.0
	25.5

	98
	88.0
	80.0
	93.0
	32.0
	35.0
	39.0
	52.5
	15.0
	12.0
	97.0
	102.5
	20.0
	55.0
	100.0
	38.5
	36.0
	60.0
	95.0
	25.0
	38.5
	32.0
	25.0
	17.0
	61.0
	13.5
	40.0
	24.0

	99
	88.0
	73.0
	92.0
	31.0
	35.0
	45.0
	52.0
	15.0
	13.0
	90.0
	102.0
	18.5
	55.0
	102.0
	40.0
	36.0
	61.0
	87.0
	25.0
	35.0
	42.0
	23.0
	15.0
	60.0
	15.0
	40.0
	25.0

	100
	102.0
	95.0
	115.0
	33.5
	40.0
	42.0
	55.0
	15.0
	13.0
	92.0
	103.0
	21.5
	60.0
	97.0
	43.5
	31.0
	67.0
	86.5
	27.5
	41.5
	34.0
	27.5
	17.0
	60.0
	12.0
	40.0
	26.5


APPENDIX – C

SAMPLE CALCULATION OF THE MODAL VALUE

	Measurement
	Class interval
	Frequent

	Chest circumference
	70 – 75

75 – 80

80 – 85

85 – 90

90 – 95

95 – 100

100 – 105
	12

18

31

26

4

4

5




M0   =   L + 
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Where
L
=
Lower limit of the modal class,


 (1
=
Difference between the frequency of the modal class and pre-modal class, 


(2 
=
Difference between the frequency of the modal class and the post-modal class, 


i 
=
Class interval of the modal class. 


M0   =   80 + 
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M0   =   80 + 
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M0
=
83.6 cm

The modal value  =  83.6 cm

APPENDIX – D

THE INSTRUCTIONS FOR DRAFTING
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KAMEEZ 

FRONT

Square lines from 0, fold at 4-0

· 1 – 0 = 1/8 chest + 6.5 cm (2 1/2")

· 2 – 0 = Waist length + 2 cm (3/4”)

· 3 – 2 = 18 cm (7”) for seat line

· 4 – 0 = Full length + 2 cm (3/4”)

· Square out from all these points

· 5 – 0 = 1/12 chest + 1 cm (1/4”) or to taste

· 6 – 0 = 1/8 chest, or to taste. Shape neck 6 – 5

· 7 – 0 = Shoulder + 1 cm (1/4”)

· Square down from 7 to 8

· 9 – 7 = 2.5 cm (1”) Join 5 – 9

· 10 – 8 = Nearly 2.5 cm (1”)

· 11 – 1 = 1/4 chest + 4 cm (1 1/2")

· Shape scye 9 – 10 – 11

· Square down from 11 to 12

· 13 – 12 = 2 cm (3/4”)

· 14 – 3 = 1/4 seat + 4 cm (1 1/2")

· 15 – 4 = 1/4 seat + 5 cm (2”)

· [image: image78.jpg]Ladies
Flared
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Salware|
Back
Cut2




Shape side seam 11 – 13 – 14 – 15

· 17 – 11 = 1/8 chest + 1.5 cm (1/2”)

DARTS

· 16 – 2 = 1/12 chest + 1.5 cm (1/2”)

· Take 2 cm (3/4”) dart at 16, of length 1/6 chest on both the sides.

· [image: image79.jpg]Ladie Ladies

Pleat Pleat
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cut2 cut2|
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Take 2 cm (3/4”) dart at 17, in the direction of bust.

BACK

· Square lines from 0 fold at 4 – 0

· 1 – 0 = 1/8 chest + 6.5 cm (2 1/2")

· 2 – 0 = waist length

· 3 – 2 = 18 cm (7”) for seat line

· 4 – 0 = full length

· Square out from these points.

· 5 – 0 = same as 5 to 0 of front.

· 6 – 0 = 2.5 to 4 cm (1 to 1 1/2")

· Shape neck 6 – 5

· Except 10, the proportions of points 7 to 16 

are the same like front.

· Join 5 – 9

· Shape scye 9 – 10 – 11

· Take 2 cm (3/4”) dart at 16.

· Keep 4 to 5 cm (1 1/2" to 2”) in turns at 4 – 15 

and 14 – 15 for front and back

· Keep side opening at 15 – 4

· 18 – 2 = 7.5 to 10 cm (3 to 4”)

· [image: image80.jpg]Ladies
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18 – 6 = length of back opening
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PLAIN SLEEVE

HALF SLEEVE

· Square lines from 0 fold at 2 – 0

· 1 – 0 = 1/8 chest + 6.5 cm (2 1/2”)

· 2 – 0 = sleeve length + 1 cm (1/4”)

· 3 – 2 = same as 1 to 0. Join 3 – 1

· 4 – 1 = 1/8 chest

· 5 – 0 = 2.5 cm (1”). Join 4 – 5

· [image: image82.jpg]


6 is midway 4 to 5

· 7 – 6 = 2 cm (3/4”)

· Shape back side 4 – 7 – 5 – 0 as shown

· Square up from 4 to 8.

· 8 – 4 = 5 cm (2”) for ladies and 4 cm (1 1/2") 

for girls garments

· Join 8 – 5. Taking 1 cm (1/4”) above point 4, 

shape front side 4 – 8 – 9 – 0 as shown

· 10 – 2 = ½ sleeve round + 1.5 cm (1/2”)

· Join and shape 4 – 10

· Keep 3 cm (1 1/4") in turns at 10 – 2.

· Keep 2 cm (3/4”) in lays at 10 – 4. 

[image: image83.jpg]AN

Ladie}

Ladie: Parall

Parallpl Salwe

Salwafe il

Front Cut2
cut2

s,

€

i . d ad




3/4 SLEEVE

· It is drafted like plain ½ sleeve with only the following changes.
· 10 – 2 = 1/2 elbow circumference + 1 cm
· Shape 4 – 10. 11 – 10 = 1.5 cm (1/2”)
· Shape 11 – 2 and 4 – 12 – 11
FULL SLEEVE

· It is drafted like plain 1/2 sleeve with only the following changes.

· 10 – 3 = about 5 cm (2”) 
· Join 4 – 10, 11 – 10 = 1.5 cm (1/2”)

· [image: image84.jpg]Ladie]
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Shape 11 – 2 and 4 – 12 – 11 

CAP SLEEVE

· It is drafted like plain sleeve with only the following changes.

· 2 – 0 = 1/8 chest + 5 cms + 6.5 cm (2 to 2 1/2")

· Join 4 – 2 and shape 4 – 10 – 2. 

INSTRUCTIONS FOR DRAFTING
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1)
PLAIN SALWAR (CSKD1)

SIDE PIECE

· Square lines from 0 fold at 1 – 0.
· 1 – 0 = full length + 1.5 cm (1/2”)
· 2 – 0 = 1/2 bottom – 2.5 cm (1”) (or)
· 1/4 seat – 2.5 cm (1”)
· 3 is square down from 2.
KALI PIECE

· Square lines from 4.
· 5 – 4 = full length + 1.5 cm (1/2”)
· 6 – 4 = 1/2 seat + 2.5 cm (1”) or to taste
· 7 is square down from 6
· 7 – 6 = ¼ seat to 10 cm (4”)
· 8 – 7 = 5 cm (2”)
· 9 – 5 = 4 cm (1 1/2”)
· Join 8 – 9 and shape 7 – 9 as shown.
· Keep 5 cm (2”) above 2 – 0 and 6 – 4 for casing.
· In the layout of unfolded material, 3 and 4 = 2 side pieces, 5 to 8 kails and 9 = material for in turns at bottom. 
2)
MODERN SALWAR (CSKD2)

[image: image86.jpg]Modern
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WAIST PIECE

· Square lines from 0, fold at 1 – 0.

· 1 – 0 = 1/6 seat + 2.5 cm (1”)

· 2 – 0 = ¼ seat + 1.5 cm (1/2”)

· 3 – 1 = same as 2 to 0. Join 3 – 2.

· Keep 5 cm (2”) at 2 – 0 for casing.

SIDE PIECE

· Fold at 5 – 4

· 5 – 4 = full length – waist piece length 1 – 0 + 2.5 cm (1”)

· 6 – 4 = 1/2 bottom – 2.5 cm (1”)

· 7 – 5 = same as 6 to 4. Join 7 – 6.

KALI

· 9 – 8 = same as 5 to 4.

· 10 – 8 = 1/3 seat, or more according to looseness desired.

· 11 is square down from 10.

· 11 – 10 = ¼ seat + 10 cm (4”) – waist piece length (1 – 0) + 1.5 cm(1/2”) for two seams

· [image: image87.jpg]< 4
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12 – 11 = 5 cm (2”)

· 13 – 9 = 4 cm (1 1/2”), join 13 – 12.

· Shape 11 – 13 as shown. 

3)
CHUDIDAR (CSKD3)

· Square line from 0, fold at 0 – 4

· 1 – 0 = ¼ seat + 7.5 cm (3”)

· 2 – 0 = full length.

· 3 – 1 = half 2 to 1 – 5 cm (2”)

· 4 – 2 = 7 to 12 cm (3 to 5”) or to taste, for gathers.

· Square out from 1, 3 and 4

· 5 – 1 = 1/4 seat + 5 cm (2”) square up to 6.

· 7 – 5 = 5 cm (2”)

· Join and shape 6 – 7 as shown.

· 8 – 3 = 1/2 knee round.

· 9 – 4 = 1/2 bottom round.

· Join and shape 7 – 8 – 9 as shown

· 10 – 9 = 10 to 15 cm (4 to 6”) for bottom opening.

· Keep 5 cm (2”) above 0 – 6 for casing and 4 cm (1 1/2”) below 4 – 9, for inturns.

NOTE  :  When the width of material is insufficient to cut the pattern on bias. The pattern should be cut 7.5 cm (3”) above the fork line 1 – 5 – 7. See the dotted (dash) line X – Y.


Now cut the upper part of straight grain and the unfolded lower part on true bias. In this case add 1.5 cm (1/2”) seam allowances at each side of this joint at X – X.

4)
BELL BOTTOM SALWAR (CSKD4)

[image: image88.jpg]


FRONT

· Square line from 0

· 1 – 0 = full length less belt width + 1 cm (1.4”)

· 2 – 1 = inside leg + 1 cm (1/4”)

· 3 – 2 = half 2 to 1 – 5 cm (2”)

· Square out from 2.3 and 1.

· 4 – 2 = 1/4 seat + 1.5 cm (1 1/2”) square up from 4 to 5

· 5 – 0 = same as 4 to 2. Join 5 – 4

· 6 – 5 = 1.5 cm (1/2”). Join 6 – 4.

· 7 – 4 = 1/12 seat.

· 8 – 2 = same as 7 to 4. Join 7 – 8.

· 9 – 6 = 1/4 waist + 1.5 cm (1/2”)

· 10 – 4 = 1/12 seat – 2.5 cm (1”) or to taste.

· 11 – 4 = half of 10 to 4 + 0.75 cm (1/4”)

· Shape 6 – 7 – 11 – 10

· 12 is midway 2 to 10

· 13 – 14 is squared down from 12

· 15 – 13 and 16 – 13 = each 1/4 knee round or 1/4 bottom – nearly 3 cm (1 1/4") or to taste.

· 17 – 14 and 18 – 14 = each 1/4 bottom, shape 9 – 8 – 16. 

· Join 16 – 18 and 15 – 17.

· 19 – 10 = 2 cm (3/4”)

· Join 19 – 15 shape 10 – 15

BACK

· 20 – 10 = 1/12 seat – 2 to 2.5 cm (3/4 to 1”)

· 21 – 15 = 3 cm (1 1/4”)

· 22 – 17 = 2.5 cm (1”)

· Shape 20 – 21 and join 21 – 22

· 23 – 4 = 1/6 seat.

· Join 19 – 23 and produce to 24 – 25

· 25 – 24 = 2.5 cm (1”)

· 26 – 20 = 1.5 cm (3/8”)

· [image: image89.jpg]


Shape 25 – 24 – 23 – 26

· 27 – 25 = ¼ waist + 4 cm (1 1/2"). Join 25 – 27.

· 28 – 23 = half seat + 4 cm (1 1/2") – 7 to 8 of the front

· Shape 27 – 28 – 16 outside seam.

· 29 – 27 = 1/12 seat – 1.5 cm (1/2”)

· 30 – 29 = 1/12 seat.

· Take darts, 1.5 cm (1/2”) wide and 9 cm (3 1/2”) long 

at 29 and 30 each

· Keep 6.5 to 9 cm (2 1/2 to 3 1/2”) below 17 – 18 

and 22 – 18 for inturns.

· Extend 4 cms from 0 – 5 and 27 – 25 for inturns. 

5)
PARALLEL SALWAR (CSKD5)

· It is draft like bell bottom salwar, with only the 

following changes.

FRONT

· 17 – 14 and 18 – 14 = same as to 15 – 13 and 13 – 16.

· Shape 9 – 8 – 16. 

[image: image90.jpg]


6)
PATIALA SALWAR (CSKD6)

· It is draft like modern salwar, with only the following changes.

SIDE PIECE

· 6 – 4 = ½ bottom or more according to looseness desired.

KALI

· 10 – 8 = 1/3 seat (or) more according to gathers desired.

7)
COWL SALWAR (CSKD7)

· [image: image91.jpg]


It is drafted like modern salwar. The following are the steps 

to be added.

· To place the side piece and kali piece nearly.

· Then trace the patterns outline for 4 – 5 – 13 – 11 – 10 – 4

· Then mark the cut line for bottom o the salwar.

· The cut lines are marked at the equal distance

· And then slash the marked lines

· Then spread the patterns and trace the outline of the pattern.

· The traced pattern are the final pattern for cowl salwar. 

8)
HAREM SALWAR (CSKD8)

· It is drafted like flared salwar, with only the following changes.

· Bottom of the harem salwar attached the band.
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FRONT

· 14 – 3 = same as 3 to 1 cm (or) to taste for bottom pants.

9)
PLEATED SALWAR (CSKD9)

· It is draft like parallel salwar with only the following changes.

· 22 – 20 = 4 cm (1 1/2") for pleat 23 is midway 22 to 8

· Suppress 2.5 cm (1”) in the pleat at 23.

10)
FLARED SALWAR (CSKD10)

FRONT

· Square lines from 0

· 1 – 0 = full length – belt width + 1 cm (1/4”)

· 2 – 1 = inside leg + 1 cm (1/4”)

· Square out from 2 and 1

· 3 – 1 = ¼ bottom

· 4 – 2 = same as 3 to 1

· 5 – 4 = 1/6 seat – 1 cm (1/4”) join 5 – 1

· 6 – 5 = 1/4 seat

· 7 – 0 = same as 6 to 2

· 8 – 6 = 2 cm (3/4”) join 7 – 8

· 9 – 8 = 1/12 seat

· 10 – 5 = same as 9 to 8

· 11 – 7 = 1/4 waist + 1.5 cm (1/2”) for seams.

· Shape 11 – 10 – 5

· 12 – 8 = 1/12 seat less 2.5 cm (1”)

· 13 – 8 = half of 12 to 8 + 0.75 cm (1/4”)

· Shape 7 – 9 – 13 – 12

· 14 – 3 = same 3 to 1

· 15 – 12 = 2 cm (3/4”). Join 15 – 14. 

· 16 – 15 = 1/8 seat. Shape 12 – 16.

BACK

· 17 – 12 = 1/12 seat – 2.5 cm (1”)

· 18 – 15 = 4 cm (1 1/2”)

· 19 – 14 = 2.5 cm (1”)

· Join 18 – 19

· 20 – 18 = 1/6 seat shape 17 – 20.

· 21 – 8 = 1/6 seat.

· Join 15 – 21 and produce to 22 – 23

· 23 – 22 = 2.5 cm (1”)

· 24 – 17 = 1.25 cm (1/2”)

· Shape fork 21 – 12 – 24

· 25 – 23 = 1/4 waist + 4 cm (1 1/2")

· 26 – 21 = ½ seat + 4 cm (1 1/2") less 9 to 10 of front

· Shape 25 – 26 – 5.

· Divide 23 – 25 into three equal parts and take darts, 2 cm (3/4”) wide and 9 cm (3 1/2”) long, at 27 and 28.

· 29 – 11 = 1/6 seat, for side opening, if required.

· Keep 6.5 to 9 cm (2 1/2 to 3 1/2") below 1 – 14 and 1 – 19 for inturns. 

APPENDIX – E

EVALUATION OF THE COMPUTERIZED DESIGNS AND PATTERNS IN CD BY THE LATE ADOLESCENT GIRLS, HOMEMAKERS AND EXPERTS

	S.No.
	Design Code
	Design
	Pattern code
	Pattern

	
	
	General appearance
	Style of salwar kameez
	Colour combination
	Choice of decoration
	
	General appearance
	Name of the pattern
	Pattern cut number
	Grain line
	Pattern grading
	Pre using the pattern

	
	
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	
	Good
	Fair
	Poor
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No 

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	CSKD1​
CSKD2
CSKD3

CSKD4

CSKD5

CSKD6

CSKD7

CSKD8

CSKD9

CSKD10
	
	
	
	
	
	
	
	
	
	
	
	
	CSKP1​
CSKP2
CSKP3

CSKP4

CSKP5

CSKP6

CSKP7

CSKP8

CSKP9

CSKP10
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MATERIAL USED FOR MUSLIN PATTERN

Type - 100 per cent preshrunk cotton

Composition - 100 per cent

Type - Long cloth

Weave - Plain

Ends / inch - 78

Picks / inch o 8

Fabric width - 87.5cm

Cost - Rs.35 per meter
APPENDIX - G

COTTON AND SYNTHETIC FABRIC SWATCHES USED FOR
SALWAR AND KAMEEZ
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APPENDIX – H

EVALUATION OF THE MUSLIN SALWAR AND KAMEEZ 

(a)   THE LATE ADOLESCENT GIRLS
	S.No.
	Aspect
	Satisfactory
	Not satisfactory

	A.

1.

2.

3.

B.

1.

2.

3.

4.

5.

6.

7.

C.

1.

2.

3,
	Salwar

Waist to floor length

Salwar bottom circumference

Crotch length

Kameez

Chest circumference

Waist circumference

Hip circumference

Front neck depth

Back neck depth

Full kameez length

Kameez bottom circumference

Sleeve

Armscye depth

Sleeve circumference

Sleeve length
	
	


(b)  THE TEXTILE EXPERTS

	S.No.
	Aspect
	Satisfactory
	Not satisfactory

	A.

1.

2.

3.

4.

5.

6.

B.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

C.

1.

2.

3,
	Salwar

Waist to floor length

Knee circumference

Salwar bottom circumference

Thigh girth

Waist to ankle length

Crotch length

Kameez

Chest circumference

Waist circumference

Salwar bottom circumference 

Neck circumference

Shoulder to shoulder

Front shoulder to waist length

Back shoulder to hip length

Front neck depth

Back neck depth

Full kameez length

Kameez bottom circumference

Cut length (or) slit length

Sleeve

Armscye depth

Sleeve length 

Sleeve circumference
	
	


APPENDIX – I

EVALUATION OF THE CONSTRUCTED SALWAR AND KAMEEZ BY 

(a)  THE LATE ADOLESCENT GIRLS

	S.No.
	Design code
	Comfort
	Easy to wear
	Fitness
	Able to identify the work
	Texture

	
	
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Easy
	Difficult
	Not able to find
	Good
	Fair
	Poor 

	1.
	CSKD2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.
	CSKD6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3.
	CSKD8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


(b)  THE HOMEMAKERS

	S.No.
	Design code
	General appearance
	Texture
	Colour combination
	Style 

	
	
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor 

	1.
	CSKD2
	
	
	
	
	
	
	
	
	
	
	
	

	2.
	CSKD6
	
	
	
	
	
	
	
	
	
	
	
	

	3.
	CSKD8
	
	
	
	
	
	
	
	
	
	
	
	


(c)  THE EXPERTS

	S.No.
	Design Code
	Ease
	Grain
	Set
	Line
	Balance
	General appearance
	Suitability
	Colour combination 
	Choice of decoration

	
	
	Correct
	Loose
	Tight
	Straight
	True bias
	Cross grain
	Good
	Fair
	Poor
	Smooth
	Fairly smooth
	Not smooth
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor

	1.
	CSKD2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.
	CSKD6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3.
	CSKD8
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Chart1

		4 hours

		3 hours

		2 hours

		4 hours
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Series 1

Before using CD                                After using CD

Percentage
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Sheet1

				Series 1		Series 2		Series 3

		4 hours		42		2.4		2
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Chart1
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Series 1

Interested in using                                     Type of 
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Percentage
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16



Sheet1

				Series 1		Series 2		Series 3

		a		90		2.4		2
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		b		16

		6		14

				To resize chart data range, drag lower right corner of range.






_1334338844.xls
Chart1

		a

		b

		c

		d

		a

		b



Series 1
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14
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