Development of theoretical framework of 
ultimate fashion and textile design process model

ABSTRACT

The symbiotic relationship that existed between fashion and textile design is often considered inseparable. Over the past two decades, the world of fashion and textile design became increasingly close and reliant on one another. Fashion designers understand that the future of their area lies to a great extent in the selection of fabrics. Advanced textile technology has yielded new aesthetics, tactile qualities and performance capabilities to fashion. Fashion designers are collaborating with textile designers to produce collections which show innovative fabrics, impeccable craft and attention to details. This excellent collaboration of design work resulted attention to the integration of their design process undertaken. However, there were no guidelines and systematic model can be found in both academic and industrial fields which described this integrative design process in particular.  
Therefore, this study aimed to explore the interconnectedness between fashion and textile design process based on this social phenomenon and to develop a theoretical model of design process that supported both fashion and textile design by rationally integrated professional knowledge from different design domains into a systematic conceptual design framework. 
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Introduction

Textiles are an important element in everyday life. Over the past two decades, we have seen the worlds of fashion and textile design became increasingly close and reliant on one another. Today’s fabrics, because of the way they are produced and the applications for which they are designed, allow designers greater freedom to explore issues other than simply the conventions of silhouette and style. 
Fashion designers understand that the future of their area lies to a great extent in the selection of fabrics. Advanced textile technology has yielded new aesthetics, tactile qualities and performance capabilities. Traditional crafts such as knitting, weaving, embroidery and intricate hand detailing are employed alongside sophisticated new treatments. High technology coatings, laser-cutting and the latest microfiber fabrics, shape memory alloys and technical clothes are all being appropriated from industrial applications.

Fashion designers are collaborating with textile designers to produce collections which show innovative fabrics, impeccable craft and attention to detail. Textile designers such as Rebecca Earley, Eley Kishimoto and Sophie Roet have all created unique fabrics for fashion designer, and Hussein Chalayan. The fashion innovator, Vivienne Tam is already creating her modern Chinese chic fashion with luxurious fabrics on the runway.
There is a rising attention of the collaboration of fashion and textile design in the industry, a tangible process of developing such integrated design and the knowledge within the mind of the designer are remain mystery but yet heuristic. However, there were little literatures and publications can be found in both academic and industrial fields which described this integrative design process in particular. 
As there is an obvious knowledge gap between fashion and textile design process, a logical understanding of the design concept, design process and procedures are necessary. This study aimed to explore: 1) the interconnectedness between fashion and textile design process based on this social phenomenon and 2) to develop a theoretical model of design process that supported both fashion and textile design by rationally integrated professional knowledge from different design domains into a systematic conceptual design framework. 

Review of Literature

Design Process

Designers are always challenged by their limitless but yet complicated thoughts and ideas during creative thinking and design process. Inherent limitations of real situations of design and production further complicate their directions. A controlled design process was advantageous, because it confined the complexities of design nature and thereby to achieve optimum performance (Chapman, Bahill & Wymore, 1992; Medland, 1992). 

Design is recognized as process of pattern synthesis, rather than pattern recognition. Lawson (2006) noted that designers do not aim to deal with questions of what, how and why but rather to deal with what the problem might be, could be and should be. Designers may be seen to prescribe and to create the future. Therefore, they are not to exhaustive analysis, but rather to synthesis ideas; to create a boundary around a problem, to eliminate extraneous variables and to suggest a possible solution (Lawson, 2006).
Darke (1979) described designers as a “primary generator” which both defined the limits of the problems and suggested the nature of its possible solution. Simon (1969) further described the design process as a large range of satisfactory solutions rather than the attempt to generate a hypothetically-optimum solution like scientists. This strategy was also observed in other studies of design behavior, including engineers (Marples, 1960), architects (Eastman, 1970) and landscape designers (Levin, 1966).
The usefulness of applying a design process has been proven by industries. Design processes used in the fields of architecture and environmental design, engineering, industrial product design and fashion design were often reviewed by design theorists, researchers and practitioners. Study of design processes from these fields revealed three major stages including problem definition and research; creative exploration; and implementation. 

General Apparel Design
Carr (1992) described design as a whole process of innovation and product development up to the point where product goes into production. When designers start a new fashion collection, they may be first inspired and motivated by all kinds of fashion elements. However, how each was manipulated and interrelated with the other all depends on the designers.

For the ideas of inspiration, Diamond (1997) noted that the trend books can alert designers to colour direction, prints, and silhouette in advance of each season. Moreover, materials such as fabric are often served as the inspiration for a particular style. Forecasting of the trends include colour and fabric design forecasts are important for designers to learn about the latest fabrication, coloration and other latest trends in fashion field.
Designers often work on a routine which continually feeds and stimulates their imagination to ensure that there is a supply of ideas ready to be tapped as the need arises. Stecker (1996) provided ideas on inspiration through media, travel, and nature, etc. Carr (1992) thought that lifestyle can be used as inspiration for new apparel ideas. Fiore (1997) denoted that individual imagination could affect the designer’s inspiration. Inspiration for apparel forms can also be derived from formal features of many aspects of the physical environment including environment, cultural, forms, historical forms, and social issues which are important to designers. Frings (1999) indicated that a designer should incorporate a combination of all elements of good design into each garment, including colour, fabric, line, and shape. Colour is the first key element to every consumers respond and they often select or reject a garment because of its colour presentation. Fashion design is essentially sculpture in fabric in relation to the body (Chan, 2001), therefore fabrics are considered as the designers’ artistic medium. 

Fabric considerations include fabric texture, weight and hand, wearing and cleaning properties. Line refers to the direction of visual interest in a garment created by construction detail such as seams, openings, pleats and gathers. Line can also create shape and silhouette of the garment (Frings, 1999; Chan, 2001).
As design is a creative process, it is inevitable that the designers will be pulled by different influences, then manipulates and inter-relate them together. Therefore, a systematic framework should be helpful to provide a more effective and efficient process during design. 
As there was limited publication in design process that supported the integration of fashion and textile design, literatures about the design process of other design disciplines, apparel in particular, were studied. 

Design process from other design disciplines

Architecture Design Models:
Models of design process in architecture had prolonged the theory of creative thinking successfully. Maps of the design process in architecture have often been proposed and adopted in other fields of design. Not only had it showed a considerable degree of agreement, which also suggested that models in architecture organised principles in other design fields as well. A model of the design process in architecture and engineering design was found and summarized below:
Koberg and Badnell’s Design & Creative problem-solving process
Koberg & Bagnal (1973) suggested a process that demands both creative and constructive behaviour. It is an exercise in the activity that intends to improve existing conditions. Design can be recognized as the process of creative problem solving. The design process describes a series of events, stages, phases and progress that must be experienced before completing the entire journey. Koberg & Bagnal brought out a clear journey of creative problem solving. The merit of this process can be viewed in a variety of ways such as linear, circular, feedback and branching format. It can produce a free pattern for designers to develop the design process. They modified and devised a normal and logical sequence as presented in the seven stages of design process.

Table 1. Koberg & Bagnal’s design & creative problem-solving process

	Stages
	Descriptions

	1. Accept 
	Designers should coincide with the requirements of the problem situation

	2. Analyze
	Getting to know and discover more about the problem

	3. Define
	Defining a problem is the never-ending process of assigning a meaning all of the reality

	4. Ideate
	Searching out all the ways and means for reaching goals

	5. Select
	Designers selects the best ideas to fulfill the requirement of the goal

	6. Implement
	Implementation gives action to the selected “best way”

	7. Evaluate
	To compare the beginning with the end, to detect the flaws and discoveries, and last to determine meaning, progress or value as it has been derived form the entire process.


Industrial Engineering Design Models:
Compared the models of design process to all applied design fields, the industrial design processes were most relevant to fashion design. Since both design fields emphasised the importance of solution-focused design process as well as the notion of an evaluation outcome received. The models of design process in industrial design were highly contributed to the understanding of the role of design requirement and the detailed structure for solving problems. Their primary cognitive process was suggested and based on the concepts of “analysis – ideation – evaluation”. Three major models of the design process in industrial design were found and summarized below:

 The Archer’s Model of Design Process

Archer’s (1965) design process involved three stages: analytical, creative, and executive. The analytical phase involved observation, measurement, and inductive reasoning. The creative phase involved evaluation, judgment, deductive reasoning, and decision, and the executive phase involved descriptive translation and transmission of the idea for production. 

Archer described the analytical phase as an orderly process with team activities driving empirical research that provided a base for making decisions. Archer stated that the “creative leap” of the second phase may lead to feasible solution but the product must be subjected to testing. Archer (1984) emphasized that almost any design solution constituted a hypothesis based upon imperfect evidence and it must be subjected either to the test of the market place or to some indirect analysis. 

Figure 1. The Archer’s Model of Design Process
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Jone’s Model of Design Process

Jones (1963) have pushed forward Archer’s model to another level by referring the three stages as “divergence – transformation – convergence”. Jones argued that designers must discipline themselves to actively research the entire problem before reaching premature decisions. 

Jones (1981) concluded that the process was cyclical and allowed designers the flexibility of going through the process many times. The design processes prominent in this field contribute an expansive, open-minded approach to the generation of many design ideas with an emphasis on research as an important feature of the design process.

Table 2. Jone’s Model of Design Process
	Stages
	Sub-processes

	1. Analysis
	-Random list of factors

-Classification of factors

-Sources of information

-Interactions between factors

-Performance specifications

-Obtaining agreement

	2. Synthesis
	-Creative thinking

-Partial solutions

-Limits

-Combined solutions

-Solution plotting

	3. Evaluation
	-Methods of evaluation

-Evaluation for operation


Fashion Design Models:
As fashion designers engaged in the design process, creativity was continually used to enhance the design activity. “The creative process is the term used to describe the conceptual steps involved in the development of innovative solutions to problems” (Fiore & Kimle, 1997, pp.267). The framework of design process in fashion was suggested and based on the concepts of “analysis – synthesis – evaluation”. Fashion theory was developed by bringing product engineers, architects and design behavioural scientists together (Kincade, Regan, & Sheldon, 1998)

However, the nature of the potential problem in the field of fashion is generally somewhat dissimilar from the practical and function-oriented nature of architecture and engineering. Fashion designs are potentially related to a non-definitive, universal in scope, subject matter of particular conditions or specific circumstances. Therefore, design processes vary with respect to stages. The focus or emphasis for each process also varies depending on the design field. Three major models of the design process in fashion design were found and summarized below:
 Watkins’ Model of Design Process 

Watkins (1988) and Lambs & Kallal (1992) took Koberg & Bagnal (1981) as the groundwork for the development of models for apparel design. Watkins’ model (1988) adapts a similar seven-step approach of design process that includes 1) acceptance, 2) analysis, 3) definition, 4) ideation, 5) selection, 6) implementation and 7) evaluation. In Watkins’ model, the designer is requested to become motivated and to locate rationale to devote time and effort in solving any problems. After that, the designers need to find out all aspects of design situation by interviewing. During the stage of definition, designer sifts through the mass of data and ideas that are collected in the analysis stage of the process and determines the most important elements. The ideation stage is the creative and idea-generating part of the design process; designers can develop as many ways to solve the problem as possible. As a result, designers could decide on the finest idea and they are required to implement the developed means to take action and try out the best idea. And the evaluation stage is the final step to analyze what happened when action was taken.
Table 3. Watkins’ Model of Design Process
	Stages
	Descriptions

	1. Acceptance
	Getting motivation and find reasons to the design problem

	2. Analysis
	Finding out all aspects of design situation

	3. Definition
	Determining the most essential elements

	4. Ideation
	Generating ideas and creative things

	5. Selection 
	Selecting the best idea

	6. Implementation
	Taking action and trying out the best idea

	7. Evaluation
	Analyzing what happened when action was taken


Lamb & Kallal’s Model of Design Process
Lambs & Kallal’s model was developed from Hanks’, and Koberg & Bagnal’s models of design process. Besides Jone’s and Koberg & Bagnal’s models, Hanks’ design process model (1977) provides a visual device to examine the designers’ role and their relationship to design. They constructed a six-step design process model for both simple and complex design that includes 1) problem identification, 2) preliminary ideas, 3) design refinement, 4) analyze, 5) decision and 6) implementation. They suggested that a designer should look ahead in the design process continuously. Feedback and design changes should be applied to design problem.
Based on Hanks’, and Koberg & Bagnal’s models, a generic design framework combining functional, expressive and aesthetic (FEA) considerations was developed by Lamb & Kallal (1992). This design process amended Hanks’ and Koberg & Bagnal’s models with a sequence starting from 1) problem identification, 2) preliminary ideas, 3) design refinement, 4) prototype development and 5) evaluation of prototype to eventually 6) implementation. 
The first stage “Problem identification” involves the development of a collection for a predetermined target market for mass-market apparel. “Preliminary ideas” are generated for achieving the goals. “Design refinement” describes that part of the process in which preliminary ideas are subjected to scrutiny. In the stage of “Prototype development”, ideas that hold the most promise will be tried. Prototype could be sample garments or samples of garment components. “Evaluation of prototype” is for the assessment of the product according to the criteria established in the problem identification stage. The last stage “Implementation” mentions FEA (functional, expressive and aesthetic) considerations as the main design criteria.

Figure 2. Lamb & Kallal’s Model of Design Process
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 DeJonge’s Model of Design Process
DeJonge’s model (1984) was adapted from Jones’ design process model (1963) to develop a functional clothing design process. DeJonge’s model of design process provides a clear and systematic way to divide the design framework into seven steps, includes 1) Initial request, 2) Explore design direction, 3) Define design goals, 4) Develop design research for specification, 5) Establish design criteria, 6) Prototype development, and 7) Prototype evaluation. She emphasized the importance of the first step in design when initial request is made for a design solution. According to DeJonge’s model, the designer should explore as many directions as possible, allowing the possibility of a redefinition of the design problem. After the designers have clearly defined the goals for research, they proceed to a more in-depth research of specific factors affecting the design. Design criteria are used for ranking and weighting in prototype evaluation.
Figure 3. DeJonge’s Model of Design Process
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Development of theoretical framework of ultimate fashion and textile design process model


The structure of the seven-stage ultimate fashion and textile design framework is derived after taking into consideration of the different characteristics and stages of the various models. Design concepts and aspects engaged in each stage are introduced in the following.
Steps of Design:
1. Design Goal 
In design process models developed by others, the step of goal determination is included. One step of design purposed by Jones (1970) was the problem structure which is perceived or transformed. This included stating objectives for the design project. DeJonge (1984) described a model of the functional design process with the first step – initial request is made. Lamb and Kallal (1992) presented a model and design framework to aid designers in approaching design problems for all target customers, the first step is to identify the design problem. In these process models, the produced items began with a design goal.

2. Design Information
This is the stage about creative investigation; it is about recording information for use to develop an in-depth, innovative and creative collection. This step comprises the creative performance component of domain-relevant skills. The designers received further knowledge of the craft and the technical skills needed to accomplish their design goals. Literature was found to address this analytical stage in design process models (Archer, 1984; Jones, 1984).

3. Design Refinement
The theme found in this step of design was using the plan as a guide. After analysis and gathering information on the problem, the designers decided or borrowed from a plan, which they used mainly as a guide. Several studies indicated defining the problem to be solved and by adopting plan as guideline gave some initial focus to their design work (Lamb & Kallal, 1992; Jones 1970, 1992). 

4. Design Criteria
Referring to the terms of DeJonge (1984), it was indicated that the stages of criteria establishment would be an important element to be included in a design framework. To find out the general design criteria and design elements that are relevant to the design become a necessary routine in this particular stage. General design criteria can be defined as the level of creativity, the level of aesthetic appearance or perfect selection of colour, etc. Design elements are the features of design, which a designer should be considered first. The important design elements included silhouette, shape, cutting, colour, fitting and sizing, etc.

5. Design Selection
The idea of having the selection stage in the framework is generated from Watkin’s and Koberg & Bagnell’s model. Both of them indicated the importance of selecting the best ideas is to fulfill the requirement of the goal.
6. Design Implementation 

This is the stage when various alternative initial ideas are conceived. These initial ideas are then usually developed through until the designer is satisfied to offer them as proposals to meet the initial need. In the literatures, several design models were found with the stage of implementation (Watkins, 1984; Koberg & Bagnall, 1981; Lamb & Kallal, 1992). Beach (1998) discussed that the apparel textile designers would begin constructing their project using different methods to achieve their desired results. The approach with much of the process visible was called glass box designing adapted from the field of industrial design (Jones, 1970, 1992). “Glass box” designing and the process categories used to create have been illustrated and explained by several different design models.

7. Design Evaluation 

The evaluation stage is taken as a reference into the setting of the ultimate framework because the model is considered not only the criteria for evaluation, but also includes the analysis of what will happen. As a result, the design can be refined when the prototype is unaccepted. Repetitive evaluation and refinement will produce a continuous improved performance of the design process.
Conclusion 
The symbiotic relationship that exists between fashion, textile, architecture and industrial design is often considered inseparable. Their relationship does not bound with any criterion, the continuing overlap of terms and the adoption of creative process suggested a deep commonality between these design fields. Therefore, the convention of ultimate models of design process made a contribution to the focus of this research.

The overall aim is to develop a theoretical framework of integrative design process specially catered for fashion and textile design. The development is based on a critical study of six significant design process models from three related design disciplines. Six design models were critically evaluated and the appropriate features from each model were selected for the development of the theoretical framework of ultimate design process model. The new “ultimate design process model” divides into seven steps: design goal, design information, design refinement, design criteria, design selection, design implementation and design evaluation. 

The development of an integrative conceptual design model can provide a useful basis for further research in the modeling of apparel design and product development. It can also give an important guideline to the emerging fashion and textile designers.
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