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ABSTRACT 
 

‘Coded Cloth’ is a research project with external partners: The Silk Museum and 

Paradise Mill, Macclesfield. It utilises archival pattern books from the MSMS 

Collection P52-P56 c.1933-1937 to creatively explore and interpret, pattern designs 

for digital-led jacquard weaving through generative design and programming 

methods. The generative programming is used to ‘reanimate’ the historical archives 

through ‘data bending’ archival images and placing selected areas into ‘repeat/non-

repeats’. Incorporating intentionally uncontrollable or stochastic behaviour. This 

investigation is concerned with unpredictability based on tacit knowledge to 

formulate new digital designs balanced between order and chaos, with quality 

gauged by ‘Parameters of Success’. The practice-based enquiry contributes to the 

development of programming functions as a method of design and its specific 

application to weave design. Development of this integrated design process has 

contributed to the establishment of the two code blocks, with resulting digital and 

physical practice-based elements. Practice demonstrates how technology can 

create novel works that were previously impossible to make. This in turn has led to 

the formation of the toolkit, a design system.  

 

The reanimation of archival material provides a method of interpretation of the 

traditional patterns into contemporary relevance. Museums tend to just digitise their 

archives and leave it at that. Instead, ‘reanimation’ offers something more in-depth, 

indicating to users how you can interact with collections; creating future 

sustainability by attracting new audiences. There is a continual need to attract new 

audiences and maintain current visitors in the Museum environment; this research 

offers a design system that can facilitate the attraction of new audiences through its 

execution. This model is transferrable as it can be used with any source material 

across fields.  

 

This study explores several facets of research through design in order to contribute 

to discussions about how the approach provides legitimate ways of knowledge 

production; including the creation of a transferrable model for use by stakeholders 

in the Museum, design and digital sectors.  

 
KEYWORDS: data bending, generative design, jacquard weave design, processing, reanimation, 
repeat/non-repeat, stochastic, textile archive.
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GLOSSARY OF TERMS 
 
An asterisk* in the thesis denotes to the reader to refer to the glossary of 
terms for further information. 
 
Algorithms: a process or set of rules to be followed in calculations or other problem-

solving operations by a computer. 
 

Basket Weave: this is a structural weave patter that resembles basketwork. It tends 

to form this checkered pattern with 2 or 3 threads in each group. 
 

Balanced Fabric: These types of fabrics are constructed out of the same weight 

threads and number of ends per inch in both the warp and weft. 

 

Code block: This is the logical structure of source code grouped together. They 

consist of the variables, procedures and functions required to execute the algorithm. 
 

Colourless design/mode/processing: This form of designing jacquard involves 

single layered structures. 
 
Colourful design/mode/processing: A form of designing jacquard fabrics utilises 

various single layered structures in forming a compound structure, which produces 

high colour variations on the surface.  

 

Coding: The process of entering things into the computer.  

 

Colour: The particular yarn shade or hue 
 
Colour mixing: The method of using various woven structures and weft/warp 

interactions to recreate the digital images in the weave design software. 

 
Crepe Weave: A group of fabrics that have no twilled or prominent effect. They give 

the appearance of the cloth being covered with small dots or seeds. 

 

Data Bends: The resulting images of the ‘data bending process’. 
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Data bending: To break down a given image and rebuild it with apparent ‘errors’ on 

screen. Forcing a ‘glitch’ effect on screen. 

 

Design process: The specific steps in the practice-based elements of the research 

study. In this case, it is a ten-step process. 

 

Design system: This is the comprehensive set of design standards/parameters, 

documentation and principles along with the toolkit (code components are in 

Appendix C) of the research study in order to repeat/achieve the design standards. 

This also encompasses the practice examples; digital and physical. 
 

Digital sketches: A program created in the Processing environment is called a 

‘sketch’ which can be saved as a sketchbook. 
 
Double cloth: A woven textile which has two or more sets of warps and one or more 

weft sets that interconnect to produce a two layered cloth. 
 

Fibers: The raw material (natural or man-made) of which the yarns are produced 

from. 
 
Flat design: A style of interface design that uses minimal stylistic components in 

order to construct the illusion of a three-dimensional object in the design. 

 
Floats: The proportion of warp or weft yarn that hovers over opposing yarns. 
  

Fishbowls: A conversation that is undertaken in a large group, or participatory 

event like a conference. 
 

Fray: The smoothness or roughness on a yarn. 
 
Gamut: The proportion of the colour space that the design process produces. 
 

Generative design: A design process that creates several design outcomes from 

a given set of rules or algorithm(s). 
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Glitch: The instant distortion of image, so much so that it looks like a fault. 
 

Haptic knowledge: Relating to the sense of touch, in particular relating to the 

perception and manipulation of objects using the sense of touch. 
 

Hex Editing: The hexadecimal notation is almost universally used in computing. 

There are sixteen hex digits - 0 to 9, and A to F (which correspond to decimal values 

10 to 15), and each hex digit represents exactly four bits. Exactly two hex digits 

represent a byte, which can have a value from 00 to FF (that is from 0 to 255 

decimal).  

 

Jacquard loom: This is a loom that has a harness that is operated by the computer 

software. In this case it’s a Stäubli Jacquard Loom. 

 

Jacquard weave design: Designing structures and colour outputs for woven cloth 

production. 
 

Lampas woven structure: A fabric that has a background weft (ground weave), in 

taffeta with supplementary wefts (pattern) laid on top forming the surface design. 
 

Layered-combination design mode: Several colourless single-layer structures 

may be combined to form a compound structure that enables a high quality of colour 

expression on the fabric surface. 
 

Layered structures: The construction of the cloth. 
 
Loose structure: A loosely packed fabric, with a low sett. 
 
Material: Whether the yarn is natural or man made. 
 

MSMS textile archives: The Macclesfield Silk Manufacturing Society archive. 
 
Multilayer cloth: This is a fabric that consists of multiple layers on top of one 

another. The layers are interlocked at different points across the fabric. 
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Multiple coloured weft insertions: The quantity of the various coloured wefts used 

in the design and production of the cloth using automated methods. 
 
Multifaceted jacquard fabric: The resulting highly intricately woven fabric.  
 
New digital design technology: Use of generative design as an innovative digital 

process for jacquard weave design.  
 

Non-repeat: Random design, no iteration of design. 
 

Open Source: It is available for use or modification by users. 
 

Patterning: Overall visual pattern effect of the fabric. 
  
Plain Weave: The warp and weft are aligned to create a crisscross pattern within 

the fabrics surface. It is one of the most commonly used basic weave structures as 

it is tight and balanced. 
 

Physical sketching: Drawing with your hands. 
  

Practice-based: The method of enquiry in the research study, which includes the 

processes within practice and the outcomes of that practice. 
 

Processing Software: This is the software in which the Processing language runs 

within. This software sketchbook provides the environment for the visual output of 

the written block of code to be realised. 
 

Programming: The system of signals used to transmit messages and instructions 

to a computer program. Programming is the formal act of writing code. 

 

Pseudo-Random: Pseudo-RNG's are sets of algorithms (i.e. logical instructions for 

by a computer program) that utilize mathematical formulas to produce a certain 

sequence of numbers that will appear random, or at least will have the effect of 

randomness. 
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random(): This is the random function component in the code block (Appendix C). 
 

Random/Randomisation: The process of making something random. It 

reduces bias as much as possible. Randomisation is designed to ‘control’ (reduce 

or eliminate if possible) bias. A random process is a sequence of random variables 

describing a process whose outcomes do not follow a deterministic pattern, but 

follow an evolution described by probability distributions.  
 

Reanimation: To revive something. In this research, the selected archives MSMS 

Collection 1931-1937 from The Silk Museum and Paradise Mill, Macclesfield. 
 

Repeat: Occur again in the same way. A pattern reiteration in this research. 
 
Restrictions: These are the particular settings that need to be taken into 

consideration when working in the weave software. 
 

Sateen Weave: Weft faced rearranged twill. 
   

Satin Weave: Warp faced rearranged twill. 
 
Single cloth: One layered fabric. 
 
Sheen: The glossy or matt finish of a fabric. 
 

Stochastic: A random probability distribution or pattern that can be analysed 

statistically, but not predicted precisely. 
 

Scotweave Software: The weave software that creates a file to control the 

Jacquard looms harness and weft insertions. 
 

Tacit knowledge: Understood or implied without being stated. 
 

Technical textiles: Specific fibres & fabrics which have been developed for their 

performance and functional properties. These functional properties used for 

demanding environments.  
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Textures: The physical form of the fibre in the yarn which forms crimp, loops, coils 

or crinkles in filaments. 

 
Twill Weave: This structure produces a diagonal line of pattern on the fabrics 

surface. 
 
Twist: This is the spiral arrangement of fibres within a yarn (1,2,3,4 ply yarns). It 

contributes to the overall strength of the yarn. 
 

Tight structure: The close arrangement of warp and weft interlacements. This 

increases the initial tensile modulus. It has a high sett. 
 

Unviable designs: Digital designs that would not convert easily to a fabric surface. 
 

Warp: The lengthwise yarns held on the loom under tension. 
 

Warp faced: The warp covers the weft. It becomes a compacted surface, so you 

can hardly see the weft. This is dependent on the structure and sett. 
 
Weight: The relative thickness of the yarn. 
 
Weft: This is the yarn that is inserted into the spaces between the warp ends. The 

crosswise yarn. 
 

Weft faced: The weft yarn covers the warp yarn. It becomes a compacted surface, 

so you can hardly see the warp. This is dependent on the structure and sett. 
 

Yarn: The spun or manufactured thread used for weaving a fabric.

 
 



 

 1 

  

{CHAPTER ONE} 
INTRODUCTION 



 

 2 

1.0 INTRODUCTION 

1.1 RESEARCH BACKGROUND 
The initial partnership with Macclesfield Silk Museum and Paradise Mill came from 

self-initiated site visits across the North West, that took place weekly during MA 

post-graduate study. The ambition of these visits was to become acquainted with 

the North West as well as its textile history. Having spent many years researching 

both Northern Irish and Irish Textile History, this formed a basis for interest in the 

North West of England, which has been long documented as having a rich and 

vibrant cotton and silk industry. 

 

From the first visit to Macclesfield Silk Museum and Paradise Mill, I had an 

immediate emotional response to the collections. There was an instant urge to try 

and illuminate the collections; to bring a voice to these historically significant pattern 

books. The initial personal encounter with Paradise Mill in 2013 evoked disbelief. At 

the time of closure in 1981 the premises had been left untouched (Figure 1.1). From 

the warping machinery, to looms and punch card bunches, production had ceased 

instantly. The Mill had been left frozen in time. This deserted space contained rooms 

where some exquisite designs1 were exposed to the elements.2 The collections 

were slowly being destroyed and deteriorating. I was keen to assist in the protection 

and reinvention of the archives. There was clearly the need for urgent reclamation 

of this important historic part of weave history. This was the beginning of a research 

journey and led to a pilot project, which led to this body of research. 

 

Following this original visit, I volunteered weekly. Initial work involved repairing the 

existing looms at Paradise Mill and becoming acquainted with the collection 

generally. It became apparent that the material had potential for PhD research. 

During this time a strong rapport was established with other volunteers and staff. 

This highlighted the importance of bringing a voice to the archives that had been 

locked away for so long. The drive to expose and illuminate the collection for new 

and existing audiences was established. This project sheds light on the important 

collection of pattern books, providing a platform for it as a resource to a wide 

audience. 

                                                        
1 Samples of both cloth and pattern book collections. 
 
2 One area had broken windows and in bad weather, water dripped onto the collections. 
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Awareness of protection and reinvention has prompted the notion of reanimation of 

these historical jacquard designs, in two ways: within the context of the Mill as a 

heritage site and to inform new design responses. The practice in this research is 

the main mode of enquiry and is primarily through programming and weave design 

(McNiff, 2013; Barrett & Bolt, 2010). The unique archive resource is used to answer 

the research question in Section 1.2:  

 

How can generative design be used as a method towards reanimating historical 

woven jacquard designs and corresponding material production? 

 

 
 

Figure 1.1: Inside Paradise Mill, Loom Room (Stephens, 2013). 
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1.1.1 PRACTICE PARTNERSHIP 
The Silk Museum / Paradise Mill has provided access to the pattern archives for this 

research project. Access to resources has been fundamental to successfully 

executing the research and in accomplishing the objectives.3 The Silk Museum’s 

Director Sue Hughes and Curator Anna Rhodes also assisted in selecting archive 

material during the initial stages of the research project. The Director is keen to open 

the archives to a wider audience and sees the outcomes of the research as a 

method of increasing visitor numbers.4 Through partnership working, the project is 

of mutual benefit to both parties. 

 

1.1.2 PARADISE MILL 
The traditional jacquard looms are situated in Paradise Mill, on the top floor of an 

old workhouse, where the original production lines were created alongside one off 

student pieces from Macclesfield Art School (Figure 1.1). On first inspection, it is 

like walking back in time, giving insight into how the Mill functioned when it was 

operational c.1824-1981.5 The design rooms and punch card facilities exist beside 

the loom room. This is where the translation from a grid-based design to punch card 

was completed (Figure 1.2). A punch card loop would be formed of all these weft 

insertions, for that pattern, ready for each loom to read (Figure 1.3). 

 

                                                        
3 Outlined in Section 1.2. 
 
4 Outcomes discussed in Section 1.6.1. 
 
5 Although everything is now on one floor, some of the warping apparatus used to reside on the floor 
below, it was brought up to the current floor when the production of fabric for industry ceased at the 
Mill in 1981. 
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Figure 1.2: Inside the Design Room in Paradise Mill (Stephens, 2014). 

 

 
 

Figure 1.3: Punch card bundle, c.1933, Paradise Mill (Stephens, 2014). 
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1.1.3 SILK MUSEUM 

The Silk Museum in Macclesfield contains the archive material from Paradise Mill 

as well as other historical local production lines. There is a permanent display of the 

punch cards in the back-loom section of the Silk Museum. It conveys the story of 

how the punch cards were created, to the production of fabrics on a variety of looms 

and an insight into the weaving process itself. This process from design to 

production was left unexplained to visitors until the researcher completed a 

permanent display in 2015 (Figure 1.4).6 

 

 
 

Figure 1.4: Jacquard Display, Macclesfield Silk Museum (Stephens, 2015). 

  

                                                        
6 The display shows jacquard cards made by students studying in the building when it was the 
Macclesfield School of Art. The School was founded c.1951, and The Silk Museum is housed in the 
original Art building which was constructed in 1879. Students designed a woven fabric as part of their 
City and Guilds Examination. This involved creating a design on draft paper (See Figure 1.2), cutting 
the jacquard punch cards (Figure 1.3) and then weaving the fabric on a loom. Sample fabric swatches 
are attached to the packs of cards. Those on display were submitted for City and Guild Examination 
in the early 1950s. 
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1.2 RESEARCH QUESTION, AIM AND OBJECTIVES  
The research presented in this thesis is a practice-based response to the archives 

in The Silk Museum and Paradise Mill. One of its key elements shows how physical 

interaction with the historical textile archives is fundamental to the generation of 

practice responses, which are investigated through digital, generative design; in 

order to ‘reanimate’ them.  

 

RESEARCH QUESTION 
 
How can generative design be used as a method towards reanimating historical 

woven jacquard designs and corresponding material production? 

 

AIM 
To establish a design system that uses digital and material practice to generate 

designs for woven cloth production. 

 

OBJECTIVES 
1. Survey the use of programming methods in the field of generative design to 

establish a contextual framework that theoretically underpins the research. 

 

2. Evaluate how the generative capacity of programming can establish methods 

of weave design for cloth production. 

 

3. Develop a design framework using ‘Parameters of Success’ that gauges the 

quality of the research and informs the reanimation of traditional pattern 

collections.   

 

4. Document and reanimate a selection of the archive material at the 

Museum/Mill through the application of programming as a design method 

(MSMS Collection P52-P56 c.1933-1937). Generate a body of textile practice 

including digital designs and woven cloth in response to the archival material. 
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1.2.1 RESEARCH METHODS 
The research presented in this thesis focuses on the investigation of generative 

design in programming as a method of woven jacquard design through practice-

based* methods (Frayling, 1993). The empirical research conducted for the PhD 

project has sought to discover perspectives and new information on practice-based 

approaches (Figure 1.12) to make woven textiles, whereby both form (design 

method) and function (end use) are synchronised for combined design considered 

outcomes (Muratovski, 2016). 

 

The approach to solving the research question (Section 1.2) is practice-based in 

order to gain new knowledge partly by the process of practice and the outcomes of 

that practice (Galantler, 2003). Whilst the significance and context of the claims are 

described in the text of the thesis, a full understanding can only be obtained with 

direct reference to the practice outcomes in Chapters 4/5. The justification for this 

approach is also summarised in Chapter 3.  

 

Another important distinction between individual practitioner research and doctoral 

practice-based research is the form that the knowledge generated takes (Galantler, 

2003; Muratovski, 2016). Practice-based doctoral research outcomes are shared 

with a wider community; the dissemination of research is part of its contribution to 

knowledge. Scrivener (2002) argues that the critical difference is that practice-based 

research aims to generate culturally novel apprehensions that are not just novel to 

the creator or individual observers of an artefact; and it is this that distinguishes the 

researcher from the practitioner. The term ‘researcher’ will be used to define the 

practitioner throughout this thesis. 
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1.2.2 PROJECT CONTEXT 
This section provides a summary of the main relevant work that has been done in 

the areas of generative design and programming, alongside technical jacquard 

developments. It also maps out the traditional jacquard design techniques to current 

digital methods; providing clarification as to where the generative design elements 

could be introduced in the research. 

 

Firstly, it presents an overview of developments in generative design and 

programming. It outlines usability, accessibility and developments in the Processing 

environment that has enabled visual artists, designers and makers to understand 

and use this method within their practices. Following this are summaries of technical 

jacquard developments, including a breakdown of traditional to current design 

methods in woven textile design. It then offers further explanation as to where the 

generative design and programming could be slotted into existing jacquard design 

models.  

 

The significance of this is that it illustrates how the generative could enhance 

production times and create one off pieces in shorter timescales once a code block* 

is established. This gives rise to the research question in Section 1.2: 

 

How can generative design be used as a method towards reanimating historical 

woven jacquard designs and corresponding material production? 
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1.2.3 PROCESSING 
The emergence of generative design* and programming* as a design method has 

been driven by technological developments in computer software. Some recent 

developments in programming methods have sought to improve the usability of 

coding by providing more readily visual environments (Versions developed in 2011, 

2014 & 2018). They have also tried to make the coding writing more accessible to 

those from art and design backgrounds. In the Processing environment, for 

example, when a block of code is written, the designer can simply press ‘play’ and 

the program will run the instructions visually on screen for users. This enables more 

designers and makers to use these methods of production in the creation of 

artworks, designs or industrially produced pieces.  

 

Processing is a flexible software sketchbook and a language for learning how to 

code within the context of the visual arts. Since 2001, it has promoted software 

literacy within the visual arts and visual literacy within technology (Fry & Reas, 

2001). The environment is easily used, and novices to programming can create 

designs on screen with a few lines of code. By simply following set instructions and 

rules within the environment, designs can be constructed in a matter of minutes 

once the user learns the basic language instructions through detailed tutorials 

Online or from printed material. ‘Open Source’* environments also share new 

combinations of blocks and experiments within the environment itself. 

 

The program was written in 2001, with later upgrades in recent years, enabling users 

to expand on the variations of outputs and languages that can run within the 

environment.7  

                                                        
7 Most recently, it has developed a Java platform as well as better quality video and sound outputs. 
The exportation of images and videos has become more varied with more file formats being 
accessible to the user with the various updates throughout the years. 
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1.2.4 JACQUARD DEVELOPMENTS 
Alongside this, technical developments in jacquard textiles, have progressed into 

commercial fibre and fabric developments. As a result, more technical textiles* have 

emerged in both industrial and individual creative practices (McQuaid, 2005; 

O'Mahony and Braddock, 2002). Innovative technical textiles are widely applied to 

a diverse range of products, in sectors such as clothing, interior products, 

healthcare, military, sports, fashion, architecture and automotive. 

 

The ability to create more complex structures and surface designs on jacquard 

looms has enhanced the depth and range of fabric produced with digitisation. It is 

now commonly used in industry as a method of recreating a detailed image 

produced on a computer, previously it was simplified into the draft structures for 

punch cards.8 Punch cards act as the ‘brain’ for the loom, enabling it to produce the 

draft patterns drawn by hand by lifting or raising the appropriate warp threads. 

 

Innovative technical textile developments are also inspiring a new generation of 

textile applications, as previously mentioned, especially through their extended use 

by the technical and creative sectors. These textiles are often used in alternative 

ways to their intended use, which makes them particularly exciting for exploration 

by creative sectors, such as within craft, art and design. Investigations of novel 

textile applications by the creative sector are enabling new exchanges between 

woven textiles and developing technologies.9  

 

A new generation of designers; envision the forms, shapes and materials of 

tomorrow. ‘Textiles are being transformed from passive layers into new textile 

materials that were previously inconceivable’ (Quinn, 2013:7). There are 

developments into both 2D and 3D mechanised jacquard weaving which allows for 

more complex structures to be woven in shorter time periods than traditional 

jacquard loom production. As a result, these new textile innovations aim to enhance 

                                                        
8 The inception of computer-based punch card operating systems allowed for faster production times 
and increased complexity of woven patterns. The nuts and bolts of early computers are also based 
on this punch card system, whereby the stiff paper holds digital data represented by the presence or 
absence of holes in predefined positions. This digital data has been used for data processing 
applications and used to directly control specific automated machinery (such as the Jacquard loom). 
 
9 Electronic textiles for both fashion and art include works by Barbara Layne, Christy Matson, Lars 
Preisser and Maggie Orth (Hemmings, 2012). 
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practices via their end applications. The end application dictates the parameters of 

the woven cloth, including the specific structures used, its surface design, yarn type, 

single/double/multilayer cloth construction or the integration of other materials. For 

example, electronic inlays within the cloth’s construction in some e-textiles. This is 

possible because, ‘…innovative engineered technical textile materials for 

application in industry are considerably influential to design’ (Gale and Kaur, 

2002:503). In addition, the history of innovation within the textile industry can serve 

as ‘…a map of human inventiveness’ (Sutton and Sheehan, 1989:13) where the 

designer/maker is integral to creative and alternative outputs of technical textiles, 

technologies and methods (Philpott, 2010). 

 

The category of jacquard woven textiles, as classified by Julie Holyoke (2013), 

includes a sub-group of textiles specifically related to the research presented in this 

thesis. Jacquard woven cloth is complex. Since the turn of the century there has 

been significant developments in the software for weave across hand weavers, from 

traditional table looms to dobby handlooms and the Jacquard (Arora, J.K., 2008).10 

Current jacquard software programs include AVA, Pointcarre Jacquard CAD 

(Staubli, Bonas, Grosse, Muller) APSO and Scotweave Jacquard. The complexity 

of the images created using the Processing environment means that the Jacquard 

weaving process will be able to handle more complex images than on traditional 

handlooms. This weaving software also aids in this translation process of the 

complex digital image to a physical cloth. 

 

  

                                                        
10 Handweavers who want to create designs in software for their table looms can now use the likes 
of Fiberworks PCW, Wif2Tiff, Weave point, WeaveIt, PixeLoom and Proweave. Those weavers 
wanting to create specific designs for the Dobby can use the Scotweave Dobby programme, or 
Weave Design software. 
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1.2.5 TRADITIONAL JACQUARD DESIGN PROCESS 
Traditionally, woven textile design has been created on draft paper, translated into 

binary punch cards and woven by hand on looms (Figure 1.5). In Paradise Mill at 

Macclesfield (Site Visit, 2013) the jacquard looms can weave complex patterns 

using this binary operating system, however it is a slow design and production 

process from the early Nineteenth Century (Watson, 1913 & Figure 1.5). More 

contemporary methods of jacquard weaving have computerised elements; including 

computer aided designing within a software program which is linked to an electronic 

harness control system on the loom (Ng, M.C.F. and Zhou, J., 2009) to improve 

design and mechanised production processes (See Figure 1.5). 

 

1.2.6 CURRENT JACQUARD DESIGN PROCESS 
ScotWeave Jacquard Designer (ScotCad, 2016) is a software package that assists 

in the woven design process. It is currently one of the most comprehensive CAD 

tools for woven jacquard design, providing kaleidoscope and pattern visualizers so 

that designers can see their design repeated on screen across the full width of the 

cloth. It offers a drawing and an editing computerised environment for jacquard 

design, enabling designers to translate drawings across to the mechanised loom. 

There are restrictions; to create the design, an image from Photoshop or Illustrator, 

a scan of a drawing, or direct drawing onto the draft software itself has to be inputted. 

A comprehensive knowledge of woven structures is required in order to construct 

viable fabrics on the loom. If the woven structures aren’t compatible alongside one 

another, and produce very long picks, then the fabric will be loose and unstable. 

There needs to be a structural balance across the width and length of the fabric. 

 

Figure 1.5 illustrates how the introduction of CAD has enabled a vast reduction in 

the time it takes to create designs that are approved and ready for manufacturing 

and production processes. The timeline reduces from months to a day, or a few 

days.  



 

 14 

 

Figure 1.5: Illustration of weave design before and after introduction of  

Computer Aided Design (CAD) technology (after Price et al.1999). 
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1.2.7 INTRODUCTION OF THE GENERATIVE DESIGN MODEL 
The introduction of generative design into this model; vastly decreases time of the 

initial design stage before it even gets to the start of the process shown in Figure 

1.5. Woven designs with or without CAD take many hours to create and it depends 

on the complexity of the design as to how long it would take to physically map out. 

This is dictated by the experience and knowledge of the textile designer. The 

method of designing using the Processing environment slots in before the start 

(Figure 1.6). Once an algorithm* is developed, then the code block can be used over 

and over.11 This generative programming method offers the ability to create one off 

designs in minutes with the manipulation of a block of code. In this research 

specifically, it manipulates the original archive image, used as source inspiration.  

                                                        
11 This may take some time to initially set up/formulate as the algorithms that need to be used and 
developed for the specific design output need establishing first i.e. what set of rules need to be written 
in order to execute a particular design effect. 
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Figure 1.6: Generative design model in this research (Stephens, 2018). 



 

 17 

1.3 THE ARCHIVES 
Archives are collections of information known as records, in this case, they come in 

the form of sample books. The archives at Macclesfield Silk Museum and Paradise 

Mill contain records with a local focus and specialise in woven examples. There are 

some international examples, however the selected archive material is from the 

MSMS Collection which consists of local woven examples (Sections 4.2 & 4.3).12 

 

The archives are primary sources, which provide first-hand information or evidence 

relating to specific local organisations.13 They evidence the economic climate14 and 

outline historical trends in the region.15 The information in these archives is always 

mapped out according to the person or organisation who created it (MSMS).16 

Hence it was necessary to look at records from more than one source, or more than 

one archive as information was gathered. Cross referencing between different 

pattern books provided additional notational information, pattern, colour and 

construction information across a number of years and between and within 

companies. The researcher was then able to make an informed decision as to which 

collection would be most appropriate for the project (Section 4.2).  

 

  

                                                        
12 International examples include work from France and Italy; stored in columns two and three on 
row three of the pattern book archive at Macclesfield Silk Museum.    
 
13 As well as some European sources. 
 
14 Production highs and lows. 
 
15 Mapping out specific shifts in styles, patterns and colourways. 
 
16 In this case, Macclesfield Silk Manufacturing Society (MSMS). 
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1.3.1 ARCHIVAL RESEARCH 
Archival research lies at the heart of most academic and other forms of original 

historical research, but it is also frequently undertaken17 in other disciplines within 

the humanities and social sciences (Creswell & Poth, 2018). It can be contrasted 

with (1) secondary research,18 which involves identifying and consulting secondary 

sources relating to the topic of enquiry; and (2) with other types of primary research 

and empirical investigation such as fieldwork & experimentations (Muratovski, 

2016).19  

 

Primary research is generally more complex and time consuming than library or 

internet research as there are challenges in identifying, locating and interpreting 

relevant documents. Archival records are often unique, with no formal, easily 

accessible database. The records were only sectioned into rows and columns of 

collections in the archive storehouse. Thus, the researcher had to search through 

large quantities of sample books and documents to identify material relevant to this 

particular investigation.20  

 

  

                                                        
17 In conjunction with parallel research methodologies. 
 
18 Undertaken in a library or Online. 
 
19 Drawing/sketchbooks. 
 
20 There are over 1000 volumes contained in the Museum’s collections. 
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1.3.2 DIGITAL ARCHIVE 
A new digital archive was produced during this research project. It contains the 

selected archive samples as well as data bends* and repeat* and non-repeat* 

designs (Objective 4, Section 1.2). This benefits the Museum, as well as future 

researchers, practitioners, designers, artists and makers. This forms one of this 

study’s contributions to knowledge (Section 6.2). 
 
Digitally archiving the work, similar to the Andrea Aranow Textile Design Collection, 

by ‘Combining the extraordinary physical design archive with its innovative digital 

counterpart,’ (Sayan, 2017 [Online]) is a one method of documenting textile 

archives. This collection was established in 1987 as a source of inspiration for textile 

and surface designers.21 Caleb Sayan (2017, [Online]) states the Collection is there 

‘…to inspire the makers of tomorrow.’ This is what the new digital archive in this 

research will achieve.  

 

The unique digitised archive created in this research can be used and expanded 

upon in an educational setting, as well as within the wider textile fields. This creates 

new possibilities for learning and exploration for future users (Objectives, Section 

1.2). 

 

  

                                                        
21 It holds over 40,000 textiles from fifty different countries, allowing the access of unique historical 
samples to users. 
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1.3.3 ARCHIVE-LED DESIGN 
Making sense of this historial archive is one approach the researcher uses to build 

a connection to the material before responding to it (Breakwell, 2018). The creative 

interventions and responses to the archives are documented in sketchbooks and 

journals in order to trace nuances and variety of useful information (Sections 4.3.1 

& 4.3.2). The iconography of the physical archive samples, their identification, 

descriptions, classifications, all inform the interpretations in the latter stages of the 

design process. These are also mapped out in these qualitative methods (Section 

4.6). 

 

The archive-led design process in this research has more stages than a traditional 

design model, which allows for iterations and reflections in the design process 

(Figure 4.33). The direct handling of archive allows for deeper responses, 

development of design ideas and practice. It expands practice in creating new data 

as a response to physical samples (Grimshaw, 2018). There is a continuous 

conversation with the original archive material which creates its own iconography in 

the final digital designs and physical material outputs by the researcher. This adds 

further claim to the originality of the research. 
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1.4 REANIMATION OF AUTHENTIC PATTERNS 
Sue Breakwell (2018) is an archivist and Senior Research Fellow at the University 

of Brighton Design Archives. In her keynote speech at the symposium ‘Life on the 

Outskirts’ she discusses how the use of imagination, in response to archive material 

can produce innovative archives of creative practice; these are subjective examples 

of practitioners’ practices and these perspectives respond to and remake the 

archive into their own new forms. This research proposes, to ‘reanimate’ the 

selected archive material into a new form: digital designs and physical woven cloth. 

The term ‘reanimate’ is claimed as a research method for the duration of this 

research project. 

 

At the core of the research is a continual development from the original textile 

archive material into contemporary designs for woven jacquard production, that are 

authentic to the source material. The manipulation of the archival material from 

MSMS Collection P52-P56 c.1933-1937 is constantly negotiated within the 

research. The research questions: how close to the original design should the new 

designs be? Should there be a visual connection to the original? What makes the 

design distinctive?  

 

In the context of this research, ‘reanimation’ is the most appropriate term to explain 

the play between the original patterns and the newly created contemporary works, 

using generative programming (Objective 4, Section 1.2). Reanimation is defined 

as giving ‘…fresh vigour or impetus to something…’ (Oxford, 2016). The project 

restores, revives and reinvigorates the silk archive selected from Macclesfield. The 

practice showcases through an open-source* design project responses to the 

selected archives.  

 

Gilmore and Pine (2007) conclude that ‘authenticity’ is personally determined. Will 

viewers want proximity to the original patterns and crave authenticity? Will they be 

drawn to more contemporary designs and colourings? These are some of the 

questions that will be answered through the successful completion of Objective 4. 
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1.5 FRAMING REANIMATION 
The following sections (1.5.1–1.5.6) provide relevant examples of artistic 

reanimation. They illustrate the concept of reanimation in practice. They frame 

‘reanimation’ as an academic term. 

 

1.5.1 ANNI ALBERS: 1920-40’s 
Anni Albers explored the notion of ‘thread as text’ throughout her career. 22 This was 

achieved through synthesising information learned from Andean textiles and from 

artist Paul Klee. The connection came through her concept of ‘Artistic Permanence’. 

Through her continuous investigation of thread as a carrier of meaning, not simply 

as a utilitarian product, Albers was able to create art that functions as visual 

language, which she believed her ancient Andean predecessors had done (Troy, 

2002:28). The work was embedded with poetic content by exploring the notions of 

the pictograph,23 calligraph24 and ideograph.25 These were also systems of visual 

signs that Klee explored (Ibid, p.30).  

 

Through the study of Andean textiles Albers understood how the direct 

communication between use and design, between process and product, was 

accomplished in ancient times on simple hand looms by a sophisticated culture that 

did not use conventional Western writing systems, but instead used symbols to 

communicate ideas. Anni Albers’ ‘reanimation’ comes through the designing of her 

own wall hangings in response to Andean textiles. A system was employed based 

on a language of geometric, modular forms, which were arranged to specific 

principles of rotation, colour swapping, repetition, multiplication and division.  The 

grid form is present in these works; suggesting both the image and the idea of text. 

The viewer can scan over the work for clues of a code and by doing so becomes 

                                                        
22 Site visits occurred in 2017 and 2018 respectively, to explore Anni Albers physical work. In 2017 
the Bauhaus Archive provided examples of Anni’s work alongside other members of the Bauhaus 
movement, placing the work into this context during that specific time period allowed for further cross 
examination of themes, patterns, techniques and methods of working (Stephens, 2017 [Site Visit]). 
In 2018, Anni Alber’s Retrospective Exhibition at the Tate Modern, London, provided a wider scope 
of examples from across time periods. This enabled the researcher to see more common threads 
and differences in her working practices (Stephens, 2018 [Site Visit]). 
 
23 A sign or mark that refers to an external subject. 
 
24 A mark that represents a word or letter. 
 
25 A sign that indicates an idea, not necessarily through pictorial representation. 
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involved in an activity; similar to reading. An early example of this method of working 

is Black-White-Red (Figure 1.7). 

 

 

 

 

  

Figure 1.7: ‘Black-White-Red’ by Anni Albers, 1926. Cotton and Silk, 

175 x 118cm, Bauhaus-Archiv, Berlin (Stephens, 2017 [Site Visit]). 
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1.5.2 ANNI ALBERS: 1950-60’s 
Anni Albers and her husband Joseph Albers made numerous journeys to Mexico 

and South America from the 1930s to the 1970s, and these were an important 

source of inspiration for her multifaceted creative work (Smith, 2017). One 

interpretation is that it was here, in these countries’ where abstraction originated. 

Albers studied traditional weaving patterns and techniques (Troy, 2002).26  

 

The most striking examples of Albers’s pictorial weavings from this later period of 

the 1950’s & 60’s (Asbaghi & Weber, 1999) can be divided into two thematic groups: 

imagery derived from ancient American motifs or landscapes South of the Border, 

and Tikal (both 1958); and those that evoked systems and characters through the 

arrangement of rectangular forms as ideographic signs (Memo and Open Letter, 

(both 1958); Jotting (1959); Haiku (1961); and Code (1962)) (Albers, 1965). These 

all reaffirm the concept of the ‘reanimation’ of an archive in woven textile practice. 

 

 

      

  

                                                        
26 In 1965 she published the results of her forays into the theory and practice of weaving, its history 
and significance, in the seminal book ‘On Weaving’ (Albers, 1965). 
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1.5.3 MICHAEL EDEN 
Michael Eden is a ceramicist who has used his tacit knowledge in one material and 

applied it in another context. The iconic pieces in the Wedgewood Series (2010) are 

recreated in vivid 3D printing techniques, which are in conversation with the past; 

they reference Wedgewood forms, as well as the methods of construction in clay 

(Figure 1.8). This series links two revolutions, contrasting the industrial 1800s to the 

digital 2000s, mixing pottery, product design and art. In the blend of heritage and 

modernity Eden references the past with 3D printing as a tool to reanimate and 

innovate the historical traditions into contemporary practice. 

 
 

Figure 1.8: ‘Wedgwoodn't Tureen’ by Michael Eden, 2010.  
Photo by Nick Moss (Eden, 2010, [Online]). 
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1.5.4 ISMINI SAMANIDOU  
Ismini Samanidou (2013) explores the boundaries of craft, art and design with work 

developed for site specific commissions, industry collaborations and unique pieces 

for exhibitions. Similar to translation to cloth stage (Section 4.7.4) in this research, 

Samanidou (2012) is ‘…on a quest to make fabrics like my images.’ These images 

are of places, heritages, patterns and surfaces (See Figure 1.9). In her practice the 

‘reanimation’ is in the use of digital technologies to relay information about different 

materials to the production process, and to sync the exchanges of data between 

them in order to recreate and translate the images in her own voice.  

 

Samanidou (2013:142) explains, ‘The techniques I develop wholly integrate digital 

technologies with designer-maker practice,’ on a computerized jacquard loom. Even 

though it’s an industrial machine, when she weaves her designs she uses ‘…a 

traditional weavers’ making method of changing the designs and materials intuitively 

as … [she is] … weaving.’ (Ibid, p.142)27 

 

  

 

 

	

  

                                                        
27 She combines weaving and drawing, two traditional creative skills that she aligns with modern 
digital design tools. A narrative behind the work references ephemera and the impermanence of the 
man made. The marks on paper shown here in Figure 1.9 recreate the texture and patina of cloth 
and are sometimes displayed along with the textiles or wooden pieces they relate to. 
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Figure 1:9 Example of a drawing by Samanidou (2013:144).  
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1.5.5 BEATWOVEN  
Nadia-Anne Ricketts (2014) uses cloth as a method of translating and visualizing 

historical music, the invisible patterns of audio, made visible using the coding in 

BeatWoven’s (Ricketts, 2014 [Online]) software programme. This fusion of sound 

and vision can be understood as a form of ‘reanimation’, where songs are translated 

into bespoke art pieces (See Figure 1.10). The audio technology is coded to 

visualise the invisible sonic geometrics behind the beats and sounds of the music. 

This translation involves the formation of tessellated woven pattern formations on 

the surface of the woven cloth, which then becomes part of our physical space. The 

work intersects art, craft and technology; the visual architecture of sound entwined 

on a woven cloth (Ibid).28  

 

 
 

Figure 1.10: ‘Riff: Tone: Beat’ by Nadia-Anne Ricketts (2014 [Online]) 

 

  

                                                        
28 Riff: Tone: Beat. Part of the ‘Patterns in Play’ series, translates the timeless American jazz song 
in celebration of his 100th anniversary of Frank Sinatra’s ‘Fly me to the moon’.  Imagine Whisky on 
the rocks, the distant smell of cigar, warm tones and natural textures mixed with a slice of zest. Silk, 
wool and gold yarn. 140cm width. Cashmere finish (Ricketts, 2014 [Online]). 
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1.5.6 PAUL SCOTT 	
Paul Scott uses ceramic archives as source material for ‘reanimation’. Specifically, 

one project showcases an artistic and documented investigation into the ceramics 

industry’s pattern and print archives. ‘Re-animating the archive’ included 

investigations into the Gustavsberg Porcelain Museum, Rörstrand, (Sweden), 

Egersund (Norway), Sphinx/Raghout (Netherland) and the Spode Museum Trust in 

Stoke on Trent archives (2013-present). It includes using pattern and print archives 

from these specific sites and repurposing them into new works of art (Figure 1.11).29 

Most recently, Scott’s research into the historical archives of transferware and 

prints30 has looked too advancing the artistic appropriation of traditional mending 

skills in re-purposing historical material. Scott is primarily concerned with the 

reanimation of recognisable objects, landscapes, patterns and a sense of place 

(Scott, 2017 [Online]). 

 

 

 

 

 

                                                        
29 Scott’s Cumbrian Blue(s) is an in-glaze decal on salvaged Spode bone china with gold lustre –
tableware collected from closed factory 15/07/09.  
 
30 This has been conducted at several museums in both the USA and UK. Most recently, ‘New 
American Scenery’ series Scott will present in an exhibition a unique perspective of America’s 
current cultural, ecological and political landscapes (Scott, 2017 [Online]). 

Figure 1.11: ‘Spode Works Closed Shops Closed’ by Paul Scott (2017 [Online]) 
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1.5.7 RELEVANCE AND CONTRIBUTION TO STUDY 
The examples provided in 1.5.1-1.5.6 reinforce the idea of ‘reanimation’ in textile 

practice and across other media; providing evidence and mapping out a history of 

‘reanimation’ in practice. 

 

Work by Anni Albers in her early years (Section 1.5.1) showcases a weaving design 

system that was developed in response to Andean textiles. This system effectively 

‘reanimates’ these traditional textiles through a language of geometric, modular 

forms, arranged into specific principles of rotation, colour swapping, repetition, 

multiplication and division.31 Later work by Albers32 also reiterates the idea of 

‘reanimating’ a textile archive into pictorial weavings via two thematic groups. One 

group is derived from ancient American motifs or landscapes and the other has 

evolved from systems and characters of historical textiles into the arrangement of 

rectangular forms as ideographic signs (Section 1.5.2). This is effectively what the 

generative design and programming in this research proposes33 to do through the 

digital methods, before working on the loom, rather than using more time-consuming 

hand weaving processes. 

 

Michael Eden’s work in the new millennium (Section 1.5.3) focuses on using tacit 

knowledge as a way of creating iconic pieces in 3D printing (Figure 1.8). In essence 

they still reference the past, but their contemporary material and alterations to the 

physical making process34 through the technology positions them as ‘reanimations’. 

They demonstrate how tacit knowledge can be used in conjunction with technology 

in order to create novel and innovative work. This fusion of the physical and digital 

is at the core of this research project; it also claims to use the researchers tacit 

knowledge as the basis for the practice element of this project. Without it, the 

researcher would be unable to conduct the research (Section 1.6). Like Eden, this 

research also uses historical references as source material for inspiration, the 

MSMS textile archives, referencing the past; but how close to the original archive 

should the new generatively created designs be? This is negotiated throughout the 

                                                        
31 One example is shown as Figure 1.7. 
 
32 In the 1950’s & 1960’s. 
 
33 Detailed in Sections 4.6, 4.7 & 4.8. 
 
34 Alterations to how pots are traditionally constructed. 
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design process through the use of ‘Parameters of Success’ shown in detail in 

Section 4.7. 

 

In Ismini Samanidou’s work, the ‘reanimation’ occurs in the translation process of 

her images of places, heritages, patterns and surfaces into a physical cloth (Figure 

1.9).  The use of digital technologies in order to relay this information in the jacquard 

production process allows for the individual voice to be present in the work. 

Similarly, in this research, the individual translations from generatively created 

digital images to physical cloth will be subjective, as they will reflect the researchers’ 

own personal preferences. Even with the ‘Parameters of Success’ in Section 4.7, if 

another practitioner used the block of code to create their own generative designs 

– their decisions would solely be based on personal preference. Therefore, the 

researchers decisions made throughout the practice element of this research will 

ultimately provide a very unique and personal practice-based response to the textile 

archives. 

 

Samanidou also uses traditional hand weaving methods in this process as she may 

change designs and materials intuitively as she is weaving. This is something that 

the researcher will also undertake as it’s another method of improving the translation 

into cloth (Section 4.7.4) or being more inventive in the creation of the fabric.35 This 

integrated approach also aligns to Samanidou, who also works with digital 

technologies and designer-maker practice on a computerised jacquard loom. 

 

Nadia-Anne Ricketts series of BeatWoven (2014 [Online]) works are another 

example of ‘reanimation’ in a mixed method practice approach. Historical music, the 

invisible patterns of music, are made visual in the translation of these scripts into 

bespoke art pieces (Figure 1.10). It is created using their own software programme 

(BeatWoven, 2014 [Online]) by coding the audio information into the 

representational sonic geometric forms.36 This echo’s the essence of this research, 

where the search for a translation of traditional archives into new contemporary 

designs is sought through the use of the generative design and programming 

(Chapter 4). 

 

                                                        
35 Presented in Sections 4.7.5 & 4.8.4. 
 
36 Outlined in Section 1.5.5. 
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In the wider field, Paul Scott (2017 [Online]) is one practitioner who uses ceramic 

archives as source material for ‘reanimation’. One investigation, outlined in Section 

1.5.6, illustrates an artistic and documented intervention into both local and 

European archives. This investigation into the industry’s pattern and print archives, 

repurposing them into new works of art also mimics the research question of this 

project;  

 

How can generative design be used as a method towards reanimating historical 

woven jacquard designs and corresponding material production? 37 

 

Alignment to this research provides an example of how one practitioner has 

interpreted historical material and used tacit knowledge in order to produce new 

works in ceramics (Figure 1.11). This particular aspect of the research study is also 

discussed in detail throughout Section 1.5. Scott (2017 [Online]) is also concerned 

with the ‘reanimation’ of recognizable objects, landscapes, patterns and a sense of 

place; the researcher also investigates this via ‘Parameters of Success’ in Section 

4.7. 

  

All of these examples provide relevant methods of ‘reanimating’ historical 

information, in varying forms, into practical creative outputs. Each practitioner has 

established their own distinctive method, their way of working in their own media, in 

order to ‘reanimate’ this information into new forms. There is specific alignment of 

this research to Paul Scott’s ‘re-animating’ term used during his Spode Works in 

2009-10. This is a viable comparison to the ‘reanimation’ term presented in this 

study. Paul Scott has continued this exploration of historical ceramic archive 

processes/imagery with further research in his ‘New American Scenery’ series from 

2013.38  

 

They frame ‘reanimation’ as an academic term and provide a framework upon which 

to base this practice-research approach (Section 1.6). 

  

                                                        
37 Refer to Section 1.2 for further details. 
 
38 It also includes fusing historical and contemporary methods. This body of work is ongoing to the 
present day. This body of work will accumulate into an exhibition in 2019 of this documentary and 
artistic research into historic transferware archives, prints in both the USA and UK (Scott, 2017 
[Online]). 
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1.6 THE RESEARCHER 
The knowledge of the researcher in woven textiles and programming allows for her 

to undertake a dual position in this research project; as a practitioner and 

researcher.39  

 

Furthermore, the researchers own interest in innovative methods of design, the 

amalgamation of traditional practice and technology advancements has been a 

consistent theme in previous work. This has also been an additional motivation to 

pursue the outlined research. The researcher has been able to apply in-depth woven 

expertise of textile construction and combine this within the investigation. More 

recently acquired knowledge in programming; has developed reflectively throughout 

the course of this research (Section 4.6).  

 

As an experienced weaver, the mechanics of woven structures and weaving 

construction methods is more instinctive to the researcher than programming. 

Programming in this research was used to create two stages in the design process 

and has produced two blocks of code with generative principles at their core. This 

was initially tested in a pilot project in 2013, which is the basis of this research 

project. The acquired programming knowledge has established common ground 

between weaving and generative design. Analysis and reflective learning from each 

iteration in both digital designs and physical textiles built the succinct knowledge 

throughout this research project. 

 

In order to integrate and enable the effective use of generative design through 

programming as a method of design for the Jacquard loom, the researcher 

assimilated considerable knowledge of both programming and weaving. The 

combination of skill sets in order to conduct this body of research provided the 

researcher with the opportunity for novel practice through their application within 

this research. 

                                                        
39 The term ‘researcher’ will be used to frame this perspective (Figure 1.12). 
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Figure 1.12: The researchers perspective (Stephens, 2016). 
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1.6.1 THE STRUCTURE OF PRACTICE 

There is an overarching dual focus to this research (Figure 1.13). The outputs of the 

research relate to the reanimation of the archive in the Silk Museum as well as the 

development of practice-based textile pieces. These works encompass routes into 

production examined through the investigative iterative design process. A diagram 

of these practice elements is illustrated: 

 

 

 

 

 

 

 

 
 

  

MUSEUM / MILL PORTFOLIO 

PRACTICE

ARCHIVES

AUDIENCE PRODUCTION

PROGRAMMING

GENERATE
NEW DESIGNS

ONE OFF 
DESIGNS

PRODUCTION

Figure 1.13: A diagram illustrating the results of the iterative design approach. There will 
be a duality to the outcomes that will be used in the development of practice for the mill 

and the researchers portfolio (Stephens, 2016). 
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1.6.2 HAPTIC AND TACIT KNOWLEDGE 
Are the designer and craftsperson always separate? Exploring the separation and 

connection between designer and craftsperson can provide a useful way of 

exploring practice. A key aspect to this research is the practice-based approach. 

This has continued to inform the study and is applied as accumulated haptic* or 

tacit* knowledge. Haptic relates to the sense of touch, the perception and 

manipulation of objects using these senses of touch (Norton, 2017 [Online]). In other 

words, the ‘…psychology that investigates sensory data and sensation derived from 

the sense of touch’ (Rauscher, 2015 [Online]). On the other hand, tacit knowledge 

is understood to be silent and implied without direct expression, it is slowly acquired 

and difficult to be transferred (Rauscher, 2015 [Online]; Crafts Council, 2017 

[Online]; Dormer, 1994). Tacit knowledge is the preferred phrase for craft knowledge 

among academics; it will be the specific term used throughout this research. 

 

Tacit knowledge refers to a body of knowledge which has been gained through 

experience – both through the experience of senses and through the experience of 

practice. It differs from propositional knowledge in that it cannot easily be articulated 

or described in words. Nor can tacit knowledge be described mathematically 

(Dormer, 1994). In the case of this research, without the technical and tacit weave 

knowledge, it would not be possible to undertake this study. There is an established 

foundation of knowledge, which is fundamental to not only understanding of the 

process of weave, but also informs the intended extension of woven textile design 

that will form a contribution to new knowledge.40 

 

Complex crafts such as that of weave, for those experts in it, have a form of dialogue 

between the practitioner, their expertise, and the goal of the practitioner is trying to 

make or find. Tacit knowledge or the ‘know-how’ is immensely powerful: it gets 

things made, whilst slowly acquired (Ibid).41 For example, it has taken almost ten 

                                                        
40 More specifically, the existing tacit knowledge obtained regarding a jacquard binary system, aids 
the design process. This is the first recorded example of a computer, or a programme. The binary 
methods used in weaving are the basis of modern technology, programming and software 
development. Understanding this binary operating system through practical experience allows for 
the future development of innovative design in jacquard fabrics as it requires the application of 
digitised technology in creating fabric surfaces with woven structures to create mixed coloured 
effects. 
 
41 For example, it has taken almost ten years to acquire the level of expertise needed to undertake 
this research project. When on any loom, movements become repetitive, instilled into the body 
through muscle memory. Actions become instinctive, weft insertions move at a rapid pace; 
interrupted by the reed, compacting the fabric. 
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years to acquire the level of expertise needed to undertake this research project. 

When on any loom, movements become repetitive, instilled into the body through 

muscle memory. Actions become instinctive, weft insertions move at a rapid pace; 

interrupted by the reed, compacting the fabric. 

 

David Pye (1964), designer, writer and craftsperson, has argued that the designer 

is embodied in the craftsperson. If the craftsperson cannot ‘do’, then the designer 

cannot specify (because it is impracticable) what needs to be done. The designer 

relies on the craftsperson’s imagination and skill to interpret the designer’s wish, as 

well as the technical know-how (Ibid). Yet there is still another assumption that 

legacy of division of labour which states: designers think, craftsman do as they are 

told (Dormer, 1994). Can this be embodied in one person? Dormer (1994) argues 

that good craftspeople often demonstrate a ‘natural’ facility for design because the 

organisation of the parts of an object into whole flows from the thinking that is 

involved in the creation and organisation of the parts in the first place. This thinking 

is largely pre-digital, however these influential makers have established the context 

of making and relationship to the material itself and the linkage of craft and design.42 

How does this apply in a digital domain? 

 

The knowledge of familiarity is acquired through constant exposure to the subject 

and a gradual tutoring of one’s senses. This develops an ability to see patterns, 

discriminate between similar but different qualities and to recognise nuances in an 

extended dialogue of testing with the subject over a long period of time. It is done 

within a framework of values and usually it is accomplished by talking to other’s and 

conferring with their judgements (Janik, 1988). The other category of tacit 

knowledge identified by Janik (1988) – that of ‘know how’ – involves learning specific 

pieces of information and techniques. This aligns with Dormer’s (1994) thoughts in 

relation to the core of practical work. This ‘know-how’, or body of knowledge, is in 

principal unrecoverable by words. However, its presence can only be demonstrated, 

not described. Sennett (2008) states that it takes 10,000 hours to acquire, before it 

becomes embodied and conceptualised as tacit. This aligns with Janik’s notion of it 

being constant and gradually acquired; underpinning the importance of weave 

practice in this research. 

 

                                                        
42 Discussed further in Section 1.6.3. 
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In a general sense, tacit knowledge is an aspect of all thinking, including conceptual 

thinking in such disciplines as mathematics, theoretical physics or philosophy. There 

is a craft to such thinking; for example, a person learns it, becomes an expert, and 

applies it to solve problems. The thinking in weaving resides not in language, but in 

the physical processes involving the physical handling of the medium, such as the 

understanding of woven structures, yarns, thread count densities/sett and fabric 

construction; it allows the practitioner to solve particular problems or conform to a 

design brief. These considerations operate within the process of practice. This 

material knowledge is therefore crucial and in combination with specific digital 

methods used in the design process is adopted as an innovative and intuitive way 

of working. 
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1.6.3 CRAFT, DESIGN AND TECHNOLOGY 
This research differs to previous work in the field, as outlined in the Literature 

Review, (Chapter 2) as it is a synthesis of generative design in programming with 

woven textile construction using design-led methods. A systematic approach similar 

to technical material development has been used to develop the woven design 

process, by focusing on functional objectives and trialing techniques that best 

achieve the set aim. Simultaneously, a creative exploration of surface design and 

craft led woven techniques to develop the same technical objective are investigated. 

As Harold Nelson and Erik Stolterman (2012:174) suggest, both the material of 

design and the craft involved in the production methods are interconnected 

processes (Figure 1.14): 

 
The fact that we distinguish between the act of creativity and more pragmatic or concrete 
activities does not mean they are separated in the design process.  

 

It is this combined approach that is applied to this research, and is what Nelson and 

Stolterman refer to as a ‘tertium’ when becoming a designer. The tertium quid is 

described as the ‘third way’ amongst traditional subjects of technology and the arts 

(Figure 1.13). 

 
This nascent contextual tradition forms a container, a protector, for design learning and 
eventual design praxis. It forms the crucible that holds the superheated liquid form of inquiry 
at the centre of design learning as well as design praxis (Ibid, p.225).  

 

Similarly, Ken Friedman (2000) also suggests design is first a process, where 

insights developed from these processes create design knowledge, thus:  

 
Those who create knowledge through research have a different and richer relationship to 
their subject field than those who simply teach knowledge that others create (Ibid, p.19). 
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Figure 1.14: Tertium quid the third way (Nelson & Stolterman, 2012:226). 

 

 

The applied weaving knowledge and reflective practice developed the surface 

results in this research; this expert knowledge is unique to the disciple and enables 

its advanced progression (Bye, 2010:3). Although the woven knowledge and 

physical practice stems from a craft subject, the knowledge is applied to the design 

process combined with generative design, using programming as the design tool. 
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Modern textile design processes are often combined with IT, digital tools, cross 

discipline collaborations and other processes. ‘The creative processes now found 

in textiles defy the historical divisions and definitions applied to it’ (Gale and Kaur, 

2002:31), thus in relation to this research the design process combines woven craft 

knowledge with generative programming to enable new outputs. Craft underpins the 

textile design process, as the practice of textile design requires hands on making 

approach stemmed from craft skills (Ibid, p.31).  

 

Sandra Wilson suggests craft practice should be credited separately to design 

practice, to preserve the core principles of craft and allow a deeper understanding 

of its values (Wilson, 2004). However, if craft practice is seen as a set of specialist 

skills connected to an individual via making processes, there will always be an 

association with craft skills and materials, regardless of this being related to 

technology. Craft skills are required to enable technology to progress in areas such 

as textiles, where the maker/ designer/researcher is tangibly connected with a 

process. This reconfiguration of craft with technology and how they connect can be 

an enabler for progressive design (Rosner, 2012; Scali, Shillito & Wright, 2002). 

 

David Pye defines craft differently to workmanship, in that the actions and skills 

applied when crafting is ‘workmanship’ and can be present in any made application 

(Pye, 1980). Workmanship cannot be expressed, as: 

 
What you see, and nearly all that you can see, in a man-made environment, is design 
expressed and amplified in terms of workmanship… Design is what can be expressed in 
working drawings and a written specification (Ibid, p.3).  

 

Pye firmly states ‘workmanship is design, where the two subjects are closely 

interconnected for final outcomes’ (Pye, 1978:79). The relationship between a 

design and workmanship to realise the final outcome, is a result of the makers 

discretion and decisions actioned during the making process. Similarly, Glenn 

Adamson states (2007:4) that craft is a process, and:  

 
…only exists in motion. It is a way of doing things, not a classification of objects, institutions, 
or people. It is also multiple: an amalgamation of interrelated core principles, which are put 
into relation with one another through the overarching idea of ‘craft’. 
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This process of designing, where a combination of skills, actions and activities use 

both linear (logical) and lateral (creative) thinking, which is also connected to feeling 

(Penfold, 1988:133). In relation to the research practice approach, weaving craft 

skills are applied by the researcher. The application of these skills with generative 

programming through design processes result in the practical examples (Chapter 

4/5). Design-led investigations of generatively designed textiles enable the 

realisation of alternative surface design methods that may not be considered 

through purely technical materials or creative crafts alone.  

 

Previous woven textile and design working methods were reflected upon (Holyoke, 

2013; Ng & Zhou, 2013:29; Newman, 2011; Studd, 2002:42; Lawson, 2004:49; 

Swann, 2002:53; Design Council, 2005; Brown, 2008:5) and have framed this 

approach into a model. The reflection on design process models helped position the 

researchers existing design process. Following this, the woven textile design 

processes were then combined with generative programming for this research 

(Sections 3.3 & 3.4). This framed the new digital design process and synthesises a 

technical materials approach and generative methods to address both form and 

function. This is like conventional textile design processes that are typically related 

to implicit thinking and tacit knowledge through explorative design approaches, 

where there is limited research of existing textile design process (Bye, 2010; Gale 

and Kaur, 2002; Studd, 2002). Underpinning design methods such as tacit 

knowledge, implicit thinking and others are discussed in Chapter 3. The design 

process model was applied through reflective practice to develop the practical 

examples in this project (Chapters 4/5 & Appendices A/B). 

 
  



 

 43 

1.7 THESIS STRUCTURE  
This chapter introduces the research subject and overviews the background to the 

research. The remainder of this subsection outlines the remaining chapters. Figure 

1.15 illustrates the structure of this thesis and the relationship between chapters. 

 

Figure 1.15: Thesis Structure Map (Stephens, 2018). 

CHAPTER 1 - INTRODUCTION
> RESEARCH BACKGROUND
> RESEARCH QUESTION, AIM OBJECTIVES
> THE ARCHIVES
> REANIMATION OF AUTHENTIC PATTERNS
> THE RESEARCHER
> THESIS STRUCTURE

CHAPTER 2 - LITERATURE REVIEW
> DESIGN PROCESSES
> DESIGN AS RESEARCH
> STUDY OF METHODOLOGIES
> WOVEN TEXTILE DESIGN
> GENERATIVE DESIGN AND PROGRAMMING
> DECONSTRUCTIVISM
> RESEARCH GAPS AND SUMMARY

CHAPTER 4 - PRACTICE OVERVIEW
> ARCHIVE-LED DESIGN
> DISCOVERING THE ARCHIVES
> DOCUMENTING THE ARCHIVES
> TAXONOMY OF THE SELECTED ARCHIVE 
> THE DESIGN PROCESS
> PARAMETERS OF SUCCESS
> EXISTING TACIT KNOWLEDGE
> PRACTICE CONCLUSIONS

CHAPTER 5 - RESULTS
> PRACTICE SAMPLE ONE
> PRACTICE SAMPLE TWO
> OUTCOMES
> EXPERT FEEDBACK ON NOVEL DESIGNS
> RESULTS SUMMARY

CHAPTER 3 - METHODOLOGY
> EXISTING DESIGN PROCESSES
> RESEARCH METHODOLOGY
> DESIGN METHODOLOGY
> ITERATIVE RESEARCH CYCLE
> DESIGN PRINCIPLES AND METHODS
> VALIDATION METHODS
> SUMMARY OF METHODOLOGIES

CHAPTER 6 - CONCLUSIONS
> MEETING THE RESEARCH AIM AND OBJECTIVES
> CONTRIBUTIONS TO KNOWLEDGE
> LIMITATIONS OF THE RESEARCH
> OPPORTUNITIES

REFERENCES
APPENDICIES
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Chapter 2 provides a literature review of the methodology and research methods, 

woven textile design, generative design and programming and related work to 

establish the current state of this subject and identify the gaps in knowledge. The 

selection and justification of the methodology used for this research is explained in 

Chapter 3. Design through practice (Frayling, 1993) is used as the approach in an 

agile methodology, where the research activity is reliant on reflective practice and 

iterative processes. The researchers previous working design process is framed to 

identify the key stages involved in the existing design practice of woven textiles. 

This is then combined with generative programming stages and evolves into the 

digital design method used for this research. This process demonstrates how two 

separate sectors; weaving and programming, can be combined through a technical 

materials approach and generative methods. Chapter 4 documents the practice 

element of this research project. It provides cohesive descriptions of the digital 

design processes as well as the techniques applied to the execution of the woven 

designs developed in this research.  

 

A technical woven repository is presented in Chapter 5. Specific examples of the 

practice in this research are outlined, both digital and physical. It provides an in-

depth narrative of the digital design development process, as this is consistent 

occurrence in all the samples developed. The textile design process is concisely 

described in relation to the specific discussed examples, where each textile is 

categorised as ‘successful’. The last part of this chapter focuses on expert feedback 

on some of the generatively designed woven textiles developed in this research.  

 

The research conclusions are presented in Chapter 6; providing discussion on the 

main findings of this research, reviewing the outcomes of the research in relation to 

the set research question, aim and objectives in Chapter 1. Research gaps are also 

identified. In addition to the concluding insights, the research limitations and 

improvements are discussed. The contributions to knowledge are stated in relation 

to the findings of this research. They include identification of key stages in the woven 

textile design process, identification and application of advanced weaving 

techniques for generatively designed woven textiles, and compilation of a 

systematic record of woven textile techniques as a technical woven repository. 

Finally, potential implications for future work are considered.
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{CHAPTER TWO} 
LITERATURE REVIEW 
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2.0 LITERATURE REVIEW 
 
This literature review focuses on a number of key areas that have developed from 

the ongoing research. Providing a contextual framework for a practice-based 

approach, including historical and contemporary references. The review is 

structured into the following sections:  
 
2.1 DESIGN PROCESSES 
2.2 DESIGN AS RESEARCH 
2.2 STUDY OF METHODOLOGIES 
2.3 WOVEN TEXTILE DESIGN 
2.4 GENERATIVE DESIGN AND PROGRAMMING  
2.5 DECONSTRUCTIVISM 
 
2.1 DESIGN PROCESSES 

Central to this research is the design process*, and developing the research through 

practice-based outcomes, utilising a design system* (Candy, 2006; Sections 

4.6/4.7). The research project’s aim, which provides verification of the research 

question also proposed in Section 1.2: How can generative design be used as a 

method towards reanimating historical woven jacquard designs and corresponding 

material production? The design process (Section 4.6) is inexhaustible and rarely 

has a defined end (Lawson, 2004). In order to comprehend more about design 

process, this section discusses specific examples of design processes in 

architecture, industrial design and textile design. These processes are referenced 

in the development of the design process applied to this research (Chapters 3/4). 

 

Lawson (2004) proposes that the designer finds solutions that best fit a design 

challenge by using their existing knowledge; the most applicable approach will be 

sought after given design parameters.43 In addition, the designer’s role is on-going, 

it depends on their evaluation and judgement as to whether the best solution is 

realised (Section 4). Other options may be feasible, but do not offer any additional 

value or benefit to the design (Ibid, p.123). The designer is therefore required to 

evaluate and select the final designs and factors that may limit design contributions 

which include time, cost and resources (Researchers approach in Section 4.7). 

  

                                                        
43 The decision to progress these options can be determined generically or specifically to each design 
discipline. Levels of authority, stance, procedures and hierarchical structures are used to filter the 
options implemented, depending on the type of design being produced (Lawson, 2004). 
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This thesis proposes that the journey of the design process is through design 

enquiry and ideal outcome. Initially the problem or enquiry initiates the design 

process, it will become re-defined when working through a scheme to investigate it. 

During this iterative process, a design problem will recur from different perspectives 

simultaneously which moves through to potential developed solutions; the design 

process is in constant fluidity. In this research, the pre-determined design process44 

is broken down and explained in stages (Section 3.1). This process was then 

adapted for the generative element in the process (Sections 3.2/3.3). This particular 

method of using generative design is not generally associated with traditional textile 

designing as outlined by Bye (2010), Gale and Kaur (2002) and Studd (2002). It is 

more evident in the design principles of data driven graphic design and architecture. 

Therefore, there is limited literature on generative textile design processes as well 

as textile design.  

 

One study by Rachel Studd (2002) examines the textile design process across a 

number of textile practices, using a comparative case study, revealing similarities 

with other textile design processes in this section.45 Studd’s (2002) findings differed 

between the sectors, yet there were some similarities that appeared in different 

sequences. This was condensed into one generalised framework that suggests a 

structured system that relates directly to other dependant factors in the production 

of textile company outputs (Figure 2.1). It also provides some insight into textile 

knowledge and thinking. It does not however illustrate the intricate details involved 

throughout the process. They are discussed and acknowledged in the study, but not 

summarised in the framework.  

 

An example of this intricacy is that the beginning stages of the design process are 

sometimes the most hectic, chaotic and uncertain. This then filters into a clearer and 

more defined design scenario over time, as the process progresses. A visual 

representation of this can be seen in Damien Newman’s (2010) version of the design 

process squiggle illustrates the chaotic front end of the design process leading to a 

more refined conclusion after clarity and focus (Figure 2.2). The beginning stage 

seeks to understand the problem through research, which is analysed and tested 

                                                        
44 Woven textile design is the pre-determined design process. 
 
45 Studd (2002) examined three industrial textile companies, a textile design studio, textile design 
consultant and a freelance designer. 
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via prototyping. This follows onto defined paths that are presented as design 

solutions. Newman’s squiggle design communicates the complexity of design 

process when working with clients across sectors.  

 

Although presented as a scribbled line, it does go back and forth on itself. Newman’s 

visualised design process is therefore not linear as there are iterations and cyclical 

mid-stage developments.46 The squiggle aids in illustrating the various stages in the 

overall design process, leading to an effective design solution. This outcome is 

permeated back into the design process in the same or different project later on. 

The experience gained in each cycle adds to the designer’s experiential learning 

and knowledge. Newman’s squiggle captures what Studd’s (2002) illustration does 

not; the tension between design stages. It also depicts the iterations within each 

stage that also apply to the textile design process. 

 

                                                        
46 These mid stage developments are not fully represented in the diagram (Figure 2.2). 
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Figure 2.1: Rachel Studd’s generic framework for the textile design process by textile design 

companies (Studd, 2002:42). Illustration redrawn by Stephens (2016). 
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Figure 2.2: Damien Newman's version of the squiggle design process (Newman, 2010). 
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According to Bryan Lawson (2004), the design process is a non-linear one in fields 

such as architecture, product and industrial design. Lawson states it consists of 

phases that have a complex interplay between the problem at the start and the end 

solutions. As a result, this creates tension that requires negotiation between the mid 

stages of synthesis, analysis and evaluation (ibid, p.48-49). The scheme simplifies 

the complexities involved in the design process, illustrating the main activities 

involved (Figure 2.3). 

 

Figure 2.3: Bryan Lawson's simplified illustration of the design process between the problem and 

solution (Lawson, 2004:49). Illustration redrawn by Stephens (2016). 
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In comparing Lawson’s (2004) model to Studd’s (2002) framework of textile design 

processes, it is evident that they address the same phases, but in different 

circumstances. One example of this is that Studd’s framework showcases a 

problem47 and a solution,48 whereas Lawson relates these to specific fields.49 The 

middle stages of Studd’s (2002) framework are also the same as Lawsons (2004) 

middle sections: analysing, evaluating and synthesising design information for 

textiles.  

 
In contrast, Swann’s (2002) model of the design process based on Jones et al. (cited 

in Swann, 2002) and originates from design engineering. This refers to action 

research* for design, using empirical design. It also suggests a number of short 

phases that sit over the three main stages (Figure 2.4).50 

 

 
 

Figure 2.4: Cal Swann's schematic of the design process. Illustrating emphasis of the cyclical 

iterations involved between phases (Swann, 2002:53). Illustration redrawn by Stephens (2016). 

 

                                                        
47 Known as the design brief. 
 
48 Textile design production. 
 
49 The fields of architecture, product and industrial design. 
 
50 Phases of research, creativity and communication. 
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Swann (2002) emphasises the iterative nature of the design process. Although this 

schematic suggests a broadly linear format, there are also strong iterative cycles 

that feedback into the process as smaller cycles within the larger one. The 

illustration refers to the empirical nature of design practice; where constant reflection 

and repetition of phases allows for the development of new ideas and outcomes 

(Figure 2.4). The stages in Swann’s (2002) diagram are also evident within Studd’s 

(2002) framework. Yet Swann’s (2002) model captures the more iterative nature of 

the stages that also apply to textile design but are not explicitly visualised in Studd’s 

framework. The progressive nature of the three main stages (research, creative and 

communication) are clearly marked on Swann’s model, which can also be mapped 

onto the textile design process. 

 

In 2005 the Design Council set out to gain a deeper understanding of the specific 

design processes used amongst eleven leading companies in service and product 

design. These findings concluded that there were commonalities between the 

processes of the selected organisations (Design Council, 2005 [Online]). This 

resulted in the single design model being developed to reflect the companies’ design 

processes, the four main stages are: discover, define, develop and deliver (Figure 

2.5).51 The process works between the design problem and solution by generating 

ideas and information to then filter, select and refine at a converging point. This then 

diverges into a stage of focused idea exploration, before the final refinement is 

undertaken and deliverable options are realised. 

                                                        
51 The process was given the name ‘Double Diamond’ in order to reflect the sequences of linear 
activities with converging and diverging points over the four stages (Design Council, 2005 [Online]). 
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Figure 2.5: Design Council's ‘Double Diamond’ design process model (Design Council, 2005 

[Online]). Illustration redrawn by Stephens (2016). 

 

This model represents the commercial design sector’s design processes. It operates 

between individuals and across teams. It is however dependant on cross-

disciplinary decisions; similar to Studd’s (2002) generic textile design framework. A 

commonality between the two design processes are the linear arrangement of 

stages, but there still remain design complexities within each stage. Additionally, the 

divergence and convergence of ideas that narrow selections down towards a final 

design is applied similarly in the textile design process (Ibid). 

 

Tim Brown (2008) states that his model is an abstract system of three spaces – 

inspiration, ideation and implementation (Figure 2.6). Although Brown suggests the 

process must pass through these stages, it isn’t a linear process as there are a 

number of strands and activities. They reflect on one another and become smaller 

iterations. This feeds into the overall design cycle. Although this model is based on 

business design processes, there are similarities across creative, industrial, product 

and textile design as a whole. This includes the creation of choices and making of 

choices via iteration of activity, design cycle within a system of design spaces. 
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Brown’s (2008) model uses the design processes and combines them with business 

principles in order to propose methods that offer innovative outputs, different from 

traditional business processes. He emphasises design thinking as an essential 

component to enable each phase to operate effectively in a complex process, which 

is non-linear.52 Like Brown, Studd’s (2002) case studies involved commercial textile 

industries, which informed the Textile Design Framework. The practice is informed 

by the business activity. In both of these design process models, there are strong 

design activity spaces that follow a path, but there are also very complex iterations 

within them. 

  

                                                        
52 In a multidisciplinary business. 
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Figure 2.6: Tim Brown's version of the design process – ‘a system of spaces’ (Brown, 2008:88-89) 
 

The examples provided give an insight into the multiple ways information is 

translated in a design process. There are also in-depth analyses of the activities that 

are undertaken within each design model and the design practice executed. Each 

design model offers a different sequence of events that lead to design outcomes. A 

cohesion between each of these design processes is that they illustrate a journey 

from start to end. This journey can differ from discipline to discipline and they all 

emphasise key phases through the translation of the process. 
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2.2 DESIGN AS RESEARCH 
Since the 1960’s there has been an evolution of schemes that account for specific 

‘designerly’ ways of producing knowledge. It was Glanville (1980), who, in his paper 

coined research as a design activity and viewed scientific research as a restricted 

subdiscipline of design research. Since then, there have been more recent attempts 

to take up and develop the original approaches by harnessing design as a research 

method. This section of the review aims to define what design knowledge is, as well 

as outlining design research and providing a foundation text that describes, 

summarises, evaluates and clarifies the literature. Relationships between 

the literature will also be identified and articulated, in relation to the field of research, 

providing the theoretical framework for this research study.  

 

Simon (1969) was one of the first to formulate design, or the making of the artificial, 

as a distinct subject matter and form of research as different from the sciences and 

the humanities. He argues that design research is not just conducted for its own 

benefit, but in order to improve real-world situations, transferring existing situations 

into more desired ones. Design seems to be in permanent conflict with the scientific 

requirement of ‘rigor’. This is also discussed in the Reflective Practitioner, Schön 

(1983), who also explicitly mentions the issue of rigor versus relevance in relation 

to the varied typography of professional practice with practitioners (1983:42-43). In 

the first issue of Design Studies, Archer (1979) introduces ‘Design as a discipline.’ 

Later, Archer (1981:30) provides a definition of what design research is: 

 
Design Research…is systematic enquiry whose goal is knowledge of, or in, the embodiment 
of configuration, composition, structure, purpose, value and meaning in man-made things 
and systems. 

 

This is very similar to Findeli’s (2008a) more recent definition: 

 
Design research is a systematic search for and acquisition of knowledge related to general 
human ecology considered from a “designerly way of thinking” (i.e., project-orientated) 
perspective. 
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From these definitions Archer further developed ten areas of design research, with 

the three emergent sub-disciplines of design research,53 (1981:31-35) shown in 

Table 2.1: 
 

DESIGN PHENOMENOLOGY 

DESIGN HISTORY The study of what is the case, and how things came to be the 
way they are, in the Design area. 

DESIGN TAXONOMY The study of the classification of phenomena in the Design 
area. 

DESIGN TECHNOLOGY The study of the principles underlying the operations of things 
and systems comprising designs. 

DESIGN PRAXEOLOGY 

DESIGN PRAXEOLOGY The study of the nature of design activity, its organisation and 
its apparatus. 

DESIGN MODELLING The study of the human capacity for the cognitive modelling, 
externalization, and communication of design ideas. 

DESIGN METROLOGY The study of measurement in relation to design phenomena, 
with special emphasis on the handling of non-quantitative data. 

DESIGN PHILOSOPHY 

DESIGN AXIOLOGY 
The study of worth in the Design area, noting the relationships 
between technical, economic, moral, social, and esthetic 
values. 

DESIGN PHILOSOPHY The study of the logic of discourse on matters of concern in the 
Design area. 

DESIGN EPISTEMOLOGY The study of the nature and validity of ways of knowing, 
believing and feeling in the Design area. 

DESIGN PEDAGOGY The study of the principles and practice of education in matters 
of concern to the Design area. 

 

Table 2.1: Archer's ten areas and three emergent sub-disciplines of Design Research  

(Archer, 1981:31-35). 
 

  

                                                        
53 Sub-disciplines of Design Phenomenology, Design Praxeology and Design Philosophy (Archer, 
1981:31-35). 
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Cross (1999; 2001) adds to this framework and suggests that it should fall into three 

further categories of people, process and products as well as historical periods of 

the 1920s, 1960s and the 2000s (Table 2.2).54 
 

CATEGORIES OF DESIGN RESEARCH 

PEOPLE (ETHICS) Design epistemology – the study of designerly ways of knowing;  
the 2000s. 

PROCESS (LOGIC) Design praxeology – study of the practices and processes of 
design; the 1960s 

PRODUCTS 

(ESTHETICS) 
Design phenomenology – study of the form and configuration of 
artefacts; the 1920s 

 

Table 2.2: Cross's three main categories of Design Research (1999; 2001) and  

Findeli's (2005) categories are in brackets. 

 

Cross (1999; 2001) further elaborates on his framework, naming it the ‘designerly 

ways of knowing’, claiming that design is a genuine way of producing knowledge, 

different from science and art; which aligns with Simon (1969).  

 

The Design Research Society’s (1980) conference on ‘Design, Science: Method’ 

provided the opportunity to discuss the genuine concerns about the relationship 

between design and science. Krippendoff (2007), more recently has added fuel to 

the debate by suggesting that design research is an ‘oxymoron’, a contradiction in 

itself.  Yet it is Cross (1999:51) that notes from the conference ‘…perhaps there was 

not so much to learn from science after all, and that perhaps science rather had 

something to learn from design…’ In the 2000s, Cross also identifies the return of 

design-science concerns with a focus on people. This ‘products-process-people’ 

model (2001) is closely related to what Findeli later presents as the ‘Bremen model’ 

(2005), where the shift in concern in design research from esthetics55 to logic56 and 

finally towards ethics57 on both the production and reception sides of the design 

                                                        
54 Findeli’s (2005) categorisation of esthetics, logic and ethics are also comparable with these 
divisions. 
 
55 Products. 
 
56 Process. 
 
57 People. 
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cycle. From these concerns, Cross (2001:52-54) made more detailed 

interpretations.58 

 

Owen (1998) has a pragmatist view on design research, with the approaches 

appearing to be more scientific than the likes of Schön’s (1983). There is a firm 

belief that design is a special form of knowledge production, even if design’s own 

research culture is relatively young, the adoption of methods from more recognised 

disciplines do not necessarily contribute to the progression of the discipline (Owen, 

1998). Both knowledge-building and knowledge-using processes have been 

analysed by Owen in relation to scientific and non-scientific disciplines.59 From this 

analysis, Owen (Ibid, p.18) developed the universal structural framework, shown in 

Figure 2.7, which can be traced back to Kolb’s learning cycle (1984): 

 

 
 

Figure 2.7: Graduate study at the Institute of Design (Owen, 1998:18). 

  

                                                        
58 They involved the relationship between design and science; Scientific Design, Design Science, 
Science of Design and Design as a Discipline (Cross, 2001:52-54). 
 
59 Attaining that these processes are fundamentally the same for inquiry and application; the 
differences lie in the purpose of the activity, and in the value bases that are used. 
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The structure outlines the building knowledge for the improvement of the 

design/planning theory side60 and on applying this knowledge in the relevant 

design/planning.61 Feedback loops indicate that the knowledge is supported through 

the design/planning processes. Figure 2.8 shows this pragmatist focus integrates 

inquiry and application through feedback loops; indicating that the knowledge base 

is fed through the design processes. The focus of this universal framework is about 

adding to existing knowledge for the enhancement of the design process and 

applying this specific knowledge in design.  

 

 
 

Figure 2.8: Using and accumulating knowledge in two realms (Owen 1998:12). 

 

Although it is reported that Archer (in the 1970’s; Norman et al, 2004) first devised 

the phrase ‘…research about design, research through design and research for the 

purpose of design’, it was Frayling (1993) in his academic post at the Royal College 

of Art, who made this distinction widespread. This was when the categories of 

research into / through / for art and design were introduced. Findeli (2008b) also 

                                                        
60 Left side of axis. 
 
61 On the right side of the diagram. 
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fuses two important aspects mentioned previously. Firstly, ‘the eclipse of the object’, 

or the shift of research from artefacts62 to processes63 to experience64 and, 

secondly, the essential role of project-grounded research for the development of a 

designerly research model. This notion is parallel to ‘Research through Design’ 

(RTD).  

 

The categorisation of for / about / through – does not outline subject matter, but 

aligns according to purpose, intentionality and attitude towards subject matters. This 

is essential for a genuine designerly research paradigm (Jonas, 2012). There are 

however some inconsistencies that appear from the obvious shift of meaning of for 

and through between Frayling (1993) and Findeli (1998) schemes. Findeli’s (1998) 

categorisation provides an epistemologically and semantically clearer concept. 

Archer (1995) also follows the distinction of research about/for/through design and 

puts RTD on a level with action research (1995:11) ‘It is when research activity is 

carried out through the medium of practitioner activity that the case becomes 

interesting’. Action research is aiming at making alterations of reality, while 

observing and processing theory changes. Grounded theory aims to build theory, 

whilst still accepting the alteration of its subject matter. Both of these approaches 

acknowledge the involvement of the researcher as well as the evolution of theories 

from empirical data, in contrast to the established concept of theory building as the 

verification of previously formulated explanations for a phenomenon. Findeli 

(1998:8-11) argues that: 

 
project-grounded research’ [...] is a kind of hybrid between action research and grounded 
theory research, but at the same time it reaches beyond these methods, in the sense that 
our researchers in design are valued both for their academic and professional expertise, 
which is not the case even in the most engaged action research situations. 
 
[...] although the importance of the design project needs to be recognized in project-
grounded research [...] practice is only a support for research (a means, not an end), the 
main product of which should remain design knowledge. 
 

Previously discussed categories of research about/for/through design are 

summarised in Figure 2.9. The scheme provides a fourth mode, called ‘Research 

as Design’. These categories all outline the ways of using and integrating this 

                                                        
62 Esthetics. 
  
63 Logic. 
 
64 Ethics. 
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knowledge by means of reflecting purposes and observer involvement. These 

generic situations of inquiry are split into the observers position in relation to wider 

context/life-world and the design/inquiring system and is summarised in Table 2.3. 

 

The issue of rigor versus relevance is noted here again; Findeli (2008b) presents a 

new perspective in arguing that research through design, project-grounded 

research, has to combine research from both for and about design in order to 

become both relevant and have rigor. Thus, one may conclude that research in 

design only makes sense if all observation approaches are taken into consideration. 

 

 
 

Figure 2.9: Knowledge generation in design research. Concepts of research for/through/about/as 

design in relation to observer positions (Glanville, 1997). 
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SUMMARY OF CATEGORIES 

Research 
FOR design: 

 
Research based upon certain assumptions regarding the structure / nature of 
design processes, aiming at their improvement. Observer is outside the design 
system, looking at improving the design system. 

 

Research 
ABOUT 
design: 

 
Research by means of disciplinary scientific methods, applied in order to explore 
various aspects of design. Observer is looking objectively inwards generating 
knowledge ABOUT this system. 
 

Research 
THROUGH 

design: 

 
Research is guided by the design process, aiming at generating transferrable 
knowledge and innovation. Observer is in the design system, looking outwards 
whilst actively participating in the inquiring process. 

 

Research 
AS design: 

 
Research is the essential mental and social mechanism of generating new ideas, 
the location of abductive reasoning. Observer is in the design system, looking 
inwards, focusing on the production of variations as raw material for the design 
process. Research AS design may denote ‘Design Thinking’ as a cognitive and 
social process, which, in turn, can be the subject of inquiry about or through 
design. 

 
 

Table 2.3: Knowledge generation in design research (Findeli, 2008a, b). 
 

This approach of research through design means the reflected, purposive and 

playful use of observer positions during the design research. The amalgamation of 

these categories allows for the productive use and further dynamic development of 

methodology through design, shown in Figure 2.10. It could be suggested that it 

takes into consideration the complexity of the research process (Mikulecky, 2018 

[Online]) and interaction of these different perspectives in the research process 

facilitates the generation of new design knowledge.  

 

 
 

Figure 2.10: Research THROUGH design summary  

during the research process (Findeli, 2008a, b). 
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Research through design is an implementation of practice-based design research, 

a cybernetic process of experiential learning (Jonas, 2014:4). The process 

of research through design integrates analysis65 and synthesis66 by means of 

abductive projection (Chow and Jonas 2010a, b). Table 2.4 summarises the three 

logical modes of inference - induction, abduction, deduction - with abduction as the 

central designerly phase in relation to the representative overview of the various 

three-step models of design and design research processes from various fields.67 

 

Practice-based design research explores the possibilities of bridging the gaps by 

using design projects, thereby creating new knowledge (Jonas, 2014:4). There is 

also a remarkable structural resemblance of research through 

design and transdisciplinarity studies (Nicolescu, 2002; 2008), which claims to 

integrate system knowledge, target knowledge and transformation knowledge. 

Nowotny (2006) claims transdisciplinarity a fundamental aspect of Mode-2 Science, 

which signifies a new form of knowledge production (Scott et al. 1994).  
  

                                                        
65 The science of it. 
 
66 ‘Normal Design’ 
 
67 Fields such as design, management, human-computer interaction and scenario planning. The first 
phase dominated by inductive, the second by abductive and third by deductive reasoning. 
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AUTHORS FIELDS 

PHASES/COMPONENTS/DOMAINS OF KNOWING 
IN DESIGN RESEARCH 

INDUCTIVE ABDUCTIVE DEDUCTIVE 

Jones (1970) Design Divergence Transformation Convergence 

Archer (1981) Design Science Design Arts 

Simon (1969), 
Weick (1969) 

Management  
Studies Intelligence Design Choice 

Nelson and 
Stolterman (2003) Design The true The ideal The real 

Jonas (2007) RTD Design Analysis Projection Synthesis 

Fallman (2008) Human-Computer 
Interaction Design Studies Design 

Exploration Design Practice 

Brown (2009) Design Inspiration Ideation Implementation 

Nicolescu (2002)  
Transdisciplinarity 

Studies 
System  

knowledge 
Target 

knowledge 
Transformation 

knowledge 

 

Table 2.4: A summary of the triadic concepts of experiential learning processes in design research, 

emphasising the frameworks for research through design  

and transdisciplinarity studies (Stephens, 2017). 
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Design research is currently seen to encompass four main spaces.68 Sanders 

(2012) clusters the elements of the field in a four-quadrant map that focuses on the 

proportion of design-led versus research-led in the process, as well as the specific 

‘mindset’ of the designer or researcher - expert or participatory (Figure 2.11). Further 

research into textile design from a design research and philosophy of design 

approach will allow for specific sites in the topography to emerge as suitable for 

textiles. 

 

With regards to the design processes mentioned earlier, Rachel Studd’s (2002) 

model maps onto the contextual inquiry area, within user centered design, with a 

research-led approach and expert mindset. The information gathered during the 

research process informs the design and development of products and services of 

these particular textile design companies. Similarly, both Cal Swann’s (2002) and 

Bryan Lawson’s (2004) design processes fall onto the same areas as Rachel 

Studd’s (2002), but the project dictates whether it would be a design or research-

led approach. It depends on the context. The evaluation of prototypes and concepts 

occur repeatedly until the user is satisfied with the final solution. Likewise, with Tim 

Brown’s (2008) commercial textile industry model, and the Design Council’s (2005) 

product and service design scheme, the specific company dictates whether it is also 

research or design-led within the same contextual inquiry zone. As for Damien 

Newman’s (2010) framework, it maps onto the critical design section, with an expert 

mindset but design-led approach.  

 

Using the visual landscape of human-centered design research, the research 

project presented in this thesis can be mapped onto the scheme; depending on the 

context. For example, at the end of the research project, the aim in Section 1.2 of 

establishing a ‘Design System’69 encompasses a participatory mindset as the 

knowledge is transferrable. The ‘Design System’ could be used by any user(s) to 

actively co-create further designs using the existing Macclesfield archive – or used 

with another source material. It is design-led, falls within the participatory mind set 

and generative tool frameworks. 

                                                        
68 These are outlined by Sanders and Stappers (2008 & 2012) as; critical design, participatory design, 
user-centered design and design and emotion (Figure 2.11). 
 
69 That is projected to be developed at the conclusion of this research. 
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Figure 2.11: The current landscape of human-centered design research as practiced in the design 

and development of products and services (Sanders and Stappers, 2012:19). 

 
 
 
As for the researchers own practice –whether the final output is for the ‘Portfolio’ or 

‘Museum’ outlined in Section 1.5.2, dictates where the design research maps onto 

the landscape outlined by Sanders (2012:19). If the final output were only for the 

researchers portfolio (one off pieces) then the research would map onto the critical 

design scope, which is design-led and has an expert mindset. The designs produced 

with this final output in mind would be produced to ‘make viewers think’ about them. 

If the designs were solely for the Museums use, then the research process maps 

onto the contextual inquiry zone under the user centred design scope with both a 

design-led and expert mindset. In the application of this design thinking to the 

research, it illustrates how it supports the study, specifically to both the archive, and 

in designing for textiles as well as across fields.  
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2.3 STUDY OF METHODOLOGIES  

This section provides an overview of research methodologies in general, those that 

are specifically related to the practice, as well as those presented in this thesis. They 

frame the methodological field and place the study in its relevant context. 

 

2.3.1 RESEARCH METHODOLOGY 

A research methodology frames the objectives of the research, its motivations, how 

the research is to be conducted,70 how you are going to test it and evaluate it 

(Kothari, 2004). Effectively, the research methodology outlines the systematic way 

the researcher aims to solve the research problem. The basic types of research are 

summarised in Table 2.5.71  

 

Research methods are generalised and established ways of approaching those 

research questions within the methodological framework. The three main research 

approaches are further outlined in Table 2.6. They are divided into qualitative72 and 

quantitative73 approaches which involve the specific study activities of collecting and 

analysing research data in order to answer the particular research question 

(Creswell, 2014). They signify different ends on a continuum (Newman & Benz, 

1998). A third mixed methods approach74 can also be conducted; integrating 

quantitative and qualitative methods in a single study. The integration of mixed 

methods allows for the formation of further stability, a greater combined effect, in 

order to understand a phenomenon more fully than is possible using either 

quantitative or qualitative methods on their own (Gay, Mills, & Airasian, 2012).75 

While very different in many aspects, both qualitative and quantitative approaches 

involve a systematic interaction between theory and data. 

  
  

                                                        
70 For example, whether it is qualitative/quantitative/mixed methods. 
 
71 Appropriate methods for a given study are determined by the nature of the research question, topic 
or problem to be investigated (Creswell, 2006; 2014). 
 
72 Also known as interpretivism. 
73 Also known as positivism. 
74 Also known as pragmativism. 
 
75 There are three common types of mixed methods research designs: QUAL - quan, QUAN - qual 
and the QUAL – QUAN (Gay, Mills & Airasian, 2012:482). 
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TYPES OF RESEARCH 

DESCRIPTIVE 
Includes surveys and  

fact-finding enquiries of 
different kinds. 

ANALYTICAL 

 
Uses facts or information 

already available and 
analyze these to make a 
critical evaluation of the 

material. 
 

APPLIED 

Aims at finding a solution 
for an immediate problem 

facing a society or an 
industrial / business 

organization 

FUNDAMENTAL 
Is mainly concerned with 
generalisations and with 

the formulation of a theory. 

QUANTITATIVE 

Based on the 
measurement of quantity or 
amount. It is applicable to 
phenomena that can be 
expressed in terms of 

quantity. 

QUALITITATIVE 
Concerned with qualitative 
phenomenon; relating to or 

involving quality or kind. 

CONCEPTUAL 

Related to some abstract 
idea(s) or theory. It is 

generally used by 
philosophers and thinkers 

to develop new concepts or 
to reinterpret existing ones. 

EMPIRICAL 

 
Relies on experience or 
observation alone, often 
without regard for system 

and theory. It is data-
based research, coming 

up with conclusions which 
are capable of being 

verified by observation or 
experiment. 

 

ONE-TIME the research is confined to 
a single time period. LONGITUDINAL the research is carried on 

over several time-periods. 

FIELD-SETTING 
Dependent upon the 

environment in which it is 
to be carried out. 

LABORATORY 
Dependent upon the 

environment in which it is 
to be carried out. 

CLINICAL 
Follows case-study 

methods to reach the basic 
causal relations. 

DIAGNOSTIC 
Follows case-study 

methods to reach the 
basic causal relations. 

EXPLORATORY 
Development of 

hypotheses rather than 
their testing. 

FORMALIZED 
Substantial structure and 

with specific hypotheses to 
be tested. 

HISTORICAL 

 
Utilizes historical sources 
to study events or ideas of 

the past, including the 
philosophy of persons and 
groups at any remote point 

of time. 
 

CONCLUSION 
ORIENTED 

Pick up a problem, 
redesign the enquiry as 
the researcher proceeds 

and is prepared to 
conceptualize as he/she 

wishes. 

DECISION 
ORIENTED 

The need of a decision maker and the researcher in this case is not free to 
embark upon research according to his own inclination. 

 
Table 2.5: Types of Research (Creswell, 2014; Kothari, 2004). 
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APPROACHES TO RESEARCH 

 
 

APPROACH 
 

 
DEFINITION 

 

 
MEASURED 

 

QUALITATIVE 

Research is an approach for 
exploring and understanding the 

meaning individuals or 
groups ascribe to a social or 

human problem 

 
The process of research involves 

emerging questions 
and procedures, data typically 

collected in the participant’s setting, 
data analysis inductively building 

from particulars to general themes, 
and the researcher making 

interpretations of the meaning of the 
data. 

 

QUANTITATIVE 
Research is an approach for 
testing objective theories by 

examining the relationship among 
variables. 

 
These variables, in turn, can be 

measured, typically on instruments, 
so that numbered data can be 

analyzed using statistical 
procedures. 

 

MIXED METHODS 

 
Research is an approach to 

inquiry involving collecting both 
quantitative and 

qualitative data, integrating the 
two forms of data, and using 

distinct designs that may involve 
philosophical assumptions and 

theoretical frameworks. 
 

 
The core assumption of this form of 

inquiry is that the combination of 
qualitative and quantitative 

approaches provides a more 
complete understanding of a 
research problem than either 

approach alone. 
 

 
Table 2.6: Three approaches to research (Creswell, 2014; Kothari, 2004). 

 
Research can also be divided into ‘pure’76 and ‘applied’ research. Pure research 

has no application on real life, whereas applied research has real-world 

applications. The key difference between pure and applied research depends on 

their goal; pure research is conducted without a specific goal in mind whereas 

applied research conducted with the aim of solving a problem. It has an affiliation 

with design (Bickman & Rog, 2008).  

 

Creswell (2014) outlines four worldviews in Table 2.7, ‘…a basic set of beliefs that 

guide action’ (Guba, 1990:17). Other authors have named them paradigms (Lincoln, 

Lynham, & Guba, 2011; Mertens, 2010) epistemologies and ontologies (Crotty, 

1998), or accepted research methodologies (Neuman, 2009). These worldviews are 

based on specific disciplines, supervisor/student predispositions and previous 

                                                        
76 Also known as basic research. 
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research experiences. All four of the types of beliefs – postpositivism, 

constructivism, transformative and pragmatism – will lead to the researcher 

embracing a qualitative, quantitative, or mixed methods approach in their research 

(Creswell, 2014). The postpositivist assumptions are sometimes referred to as the 

scientific method or doing science research. These assumptions hold true for more 

quantitative research than qualitative research in this form of research (Creswell, 

2008). The next worldview of constructivism77 is typically seen as an approach to 

qualitative research. These ideas stemmed from Mannheim, work by Berger and 

Luekmann’s (1967) The Social Construction of Reality as well as Lincoln and Guba’s 

(1985) Naturalistic Inquiry. Other researchers may hold philosophical assumptions 

of the transformative approach; which has no uniform body of literature.78 Finally, 

the view of pragmatism stems from the work of Peirce, James, Mead, and Dewey 

(Cherryholmes, 1992). Others include Murphy (1990), Patton (1990), and Rorty 

(1990). In the mainstream, this philosophy arises out of actions, situations and 

consequences (Patton, 1990) rather than previous conditions; like that of 

postpositivism.  Researchers emphasize the research problem and use all 

approaches available to comprehend the problem instead of focusing on just 

methods (Rossman & Wilson, 1985). 

 
 

FOUR WORLDVIEWS 
 

 
 
 

POSTPOSITIVISM 
 

 
• Determination 
• Reductionism 
• Empirical 

observation and 
measurement 

• Theory verification 
 

 
CONSTRUCTIVISM 

 

 
• Understanding 
• Multiple participant 

meanings 
• Social and 

historical 
construction 

• Theory generation 
 

 
 
 

TRANSFORMATIVE 

 
• Political 
• Power and justice 

oriented 
• Collaborative 
• Change-oriented 
 

 
PRAGMATISM 

 

 
• Consequences of 

actions 
• Problem-centered 
• Pluralistic 
• Real-world practice 

oriented 
 

 
Table 2.7: Philosophical Viewpoints (Creswell, 2008; 2014). 

  
                                                        
77 Often fused with interpretivism. 
 
78 It encompasses groups of researchers that are critical theorists, participatory action researchers, 
Marxists, feminists, LGBTQ, racial and ethnic minorities. 
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The researcher not only selects a qualitative, quantitative, or mixed methods study 

to conduct; but also decides on a type of study within these three choices. 

Quantitative designs are conducted through the use of experiments and non-

experimental means, for example, surveys (Creswell, 2018).79 On the other hand, 

qualitative designs include narrative research, phenomenology, grounded theory 

and case study (Creswell, 2014).80 Mixed methods are an integration and 

interpretation of both of these approaches.81 Within the mixed methods research 

design, triangulating data sources, as means for seeking convergence across 

qualitative and quantitative methods, was formed (Jick, 1979). 

 

The third major element in this framework are the particular research methods that 

involve the forms - data collection, analysis and interpretation - that researchers 

propose for their studies. Research methods outlined in Table 2.8 enable 

researchers to make interpretations of both the statistical results, or the themes or 

patterns that emerge from the data. In several forms of research, both quantitative 

and qualitative data are collected, analyzed, and interpreted. With regards to mixed 

methods, the researcher makes deductions across the quantitative and qualitative 

information collected. 

 

The research methods are used to try and answer the research question(s). These 

collected results and data are to be tested, analysed and evaluated in order to reveal 

insights into the field of enquiry. Ultimately, these insights should outline relevant 

information that can be applied to sampling, reliability, validation and define the 

contribution to knowledge. 

 

 

 
 

 

                                                        
79 This type of research design approaches social phenomenon through quantifiable evidence, 
relying on statistical analysis of many cases. 
 
80 This form of research design emphasizes the understanding of social phenomena through direct 
observation, communication, or analysis and may emphasise contextual and subjective accuracy 
over generality (Creswell, 2014).   
 
81 They are convergent, explanatory sequential, exploratory sequential and may be transformative, 
embedded or multiphase in research design (Creswell, 2014).   
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RESEARCH METHODS 

QUANTITATIVE METHODS MIXED METHODS QUALITATIVE METHODS 

Pre-determined Both predetermined and 
emerging methods 

Emerging methods 
 

Instrument based questions Both open- and closed-ended 
questions 

Open-ended questions 
 

Performance data, attitude 
data, observational 

data, and census data 

 
Multiple forms of data drawing 

on all possibilities 
 

Interview, observation 
document and audiovisual data 

Statistical analysis Statistical and text analysis 
 

Text and image analysis 
 

Statistical interpretation 
Across databases 

interpretation 

 

Themes, patterns interpretation 

 

 

Table 2.8: Research methods (Creswell 2008; 2014). 
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The scope of research methodology is wider than that of just outlining the research 

methods. When we mention research methodology, we are not only talking of the 

research methods but also the logical considerations behind those methods in the 

context of the specific research study. It also encompasses the explanations of why 

a particular method(s) or technique(s) is being used, and not others, so that results 

are repeatable and capable of being evaluated by either the researcher or someone 

else.82 This framework by Kothari (2004) is also presented in Table 2.9: 
 

RESEARCH METHODOLOGY 

1. Formulating the research problem 

2. Extensive literature survey 

3. Development of working hypotheses 

4. Preparing the research design 

5. Determining sample design 

6. Collecting the data 

7. Execution of the project 

8. Analysis of data 

9. Hypothesis-testing 

10. Generalisations and interpretation 

11. Preparation of the report or the thesis 

 

Table 2.9: The Research Methodology (Kothari, 2004:1-22). 

 

In the case of the research presented in this thesis, it is applied action research, 

explored through practice-based means using qualitative research methods, in an 

agile framework, that uses reflection and iteration in order to triangulate the 

information (Muratovski, 2016; Gray and Malins, 2004). Research through design is 

used to generate knowledge with a pragmatic worldview (Archer, 1995; Findeli, 

2008a, b; Frayling, 1993 & Glanville, 1997). 

                                                        
82 It outlines why a research study has been undertaken, how the research problem is defined, why 
and how the hypothesis has been formulated, what method was adopted for the study, what data 
has been collected, as well as what data analyzing technique has been used when concerning a 
research problem or study (Kothari, 2004). 
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2.3.2 DESIGN METHODOLOGY  

The structure of this section presents a summary of what a design methodology is, 

specific examples and approaches to it, as well as relating it to the practice in this 

research study. This framework is the foundation for what the design methodology 

presented in this thesis is based upon. 

 

Wolfgang Jonas proposes that in design, the aim is for single new manifestations 

that must be able to fit into various unexpected conditions. ‘Design has to 

intentionally create variations – differences – as the “fits” will dissolve, fade away or 

grow old-fashioned’ (Jonas, 2012:12). Design environments also evolve so rapidly 

that it is difficult to present design knowledge as ‘true’ or ‘false’ as in scientific 

contexts. Design knowledge, therefore forms an ‘archive’ presenting both variations 

and restrictions within a growing data bank. The methods that form this design 

knowledge, include: informed intuition, or tacit knowledge, this is seen as a central 

component of designing (Grand, 2012; Jonas, 2012). Often these are presented as 

‘designerly’ paradigms of project-based knowledge production. A design 

methodology therefore is the evolution of a system or method for a unique situation 

(Stappers, 2007; 2009). This design methodology is an overarching approach to 

design, that may encompass a framework of philosophies, principles, processes 

and techniques (Blessing & Chakrabarti, 2009).83 In this research the question 

outlined in Section 1.2 needs a design methodology to answer it:  

 

How can generative design be used as a method towards reanimating 
historical woven jacquard designs and corresponding material production? 
 

There are three main types of methodologies for design research: grounded theory, 

ethnography and participatory action research (Creswell, 2018). Grounded theory 

is mainly a qualitative approach, developed by Glaser and Strauss in the 1960/70’s 

(Glaser & Strauss, 1965, 1970, 1971, 1974, 1975), and the later publication The 

Discovery of Grounded Theory, (Glaser & Strauss, 1967). It develops theory about 

phenomena, which is rooted in observation. The main research methods are 

                                                        
83 The following are common: design to value, flat design*, iterative design, universal design, 
emergent design, inclusive design, transition design and value-sensitive design (Spacey, 2016 
[Online]). They may also be categorised in the following models: instructional, thinking, agile, system 
and x problem (Clark, 2012 [Online]). 
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interviews, focus groups, observations, in-depth interviews and fishbowls*. It begins 

with general questions which guide the research, after the data is collected, the core 

theoretical concept(s) are identified. Links are identified and studied until 

classifications are formed (Bryant and Charmaz, 2007, Charmaz, 2000; Glaser, 

2002 & Lincoln and Guba, 1985).   

 

The next type, ethnography, is also a qualitative research approach, aimed at 

learning and understanding cultural phenomena and reflecting the information and 

structure of meanings of a cultural group. This may also be interpreted as a 

‘community of practice’. Research can be ‘emic’ or ‘etic’ where the researcher is 

either part of the culture and an observer or merely an observer. There are various 

types of ethnographic research including photo ethnography and video ethnography 

(Strauss & Corbin, 1990). The research methods used are mainly participant 

observations and field notes, but it may also include some other quantitative 

methods (Creswell, 2006).  

 

Participatory action research is also mainly a qualitative approach, using any 

appropriate qualitative research method.84 This is a way of gaining understanding 

of how changes in someone’s actions/practices can benefit a community of 

practitioners; a key aspect is that practice informs knowledge and knowledge 

informs practice (GrantCraft, 2007 [Online], Kach & Kralik, 2002). It is built upon 

action research in the 1940’s by Kurt Lewin (1946), as well as Paulo Freire’s 

educational pedagogy (Freire, 1970 & 1985). At the core of action research there is 

a continuous systematic process of planning, taking action, observing, evaluating 

and critical reflection prior to planning the following cycle. Questions arise including: 

how can this situation be improved? This is something continuously assessed 

through the research study – reflecting, producing iterations and refining design 

practices – outlined in Chapter 4. Reflection ‘in’ and ‘on’ action is also something 

Donald Schön (1991) comments on and the design methodology aims to gain 

familiarity with the phenomenon, achieving insights into it via exploratory or 

formulative research studies (Kothari, 2004).  

In summary, the design methodology in this research is via action research, using 

an agile framework, with generative design and programming, in the creation of a 

                                                        
84 It is applied to the fields of anthropology, sociology, business, education, and design. 
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design process. A design system is formulated, that produces iterations for both 

digital and physical outputs.85 Simon (1996:163) has also noted the evolutionary 

and iterative character of design; this methodological approach suits the framework. 

Also, Simon Grand (2012:107) proposes that design practices are integral in 

‘...advancing and conceptualizing design research…’, using experimental systems, 

equivalent to this study. More specifically, the recent curiosity in programming 

design processes is a way to advance this research field (Maeda, 2000). 

 
 

 

  

                                                        
85 These outputs are dependent on the end user. 
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2.3.3 AGILE METHODOLOGY 

Central to the practice-based elements presented in this thesis is the core agile, 

iterative, design approach outlined in Chapters 3/4. This section aims to clarify what 

agile is, where it is traditionally used and more specifically, how it can be applied to 

this research study.  

  

Agile methodologies are used most frequently in software development.86 Iterations 

are short time frames87 that typically last from one to four weeks. Each iteration 

involves a cross-functional team working in all functions: planning, analysis, design, 

coding, unit testing, and acceptance testing. Agile methods are focused on quick 

responses to change and continuous development (Rasmusson, 2016). This 

methodology is more flexible than traditional modeling methods, making it a better 

fit in a fast-changing environment.  

 

It tests if software runs correctly and is well suited to adaption for a practical design 

process in this research.88 The cyclical process of agile methodology allows for 

continual reflection on designs through testing for production and promotes constant 

evaluation and questioning. Practical know-how is a spirit to conceptual reflection: 

it prompts questions such as ‘what happens if I try out this way?’ (Dormer 1994:57) 

such questions, however, imply there is a choice and that choice is only earned by 

intelligent studentship. This is where the haptic understanding and tacit knowledge 

come into play in the design process. 

 

Artists/designers/makers quite naturally have ideas about what and how they will 

make something prior to making it, nonetheless, these intentions are modified 

(sometimes dramatically) as the process develops. Intention and process are 

intertwined (Ibid). Most practitioners find, develop, evolve and clarify their intentions 

through wide-ranging ‘dialogue’ with others. Often the dialogue is competitive: 

continually contextualising oneself with others in the relevant field. Using a 

methodology that allows this dialogue to occur at any point in the process 

                                                        
86 These methods break product development work into small increments that minimise the amount 
of up-front planning and design. 
 
87 Known as timeboxes. 
 
88 As an iterative design process. 
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(DISCOVER, DESIGN, DEVELOP, TEST; Sections 3.3/4.8), aligns with David Pye’s 

(1964) discussions around risk and uncertainty in practice. Allowing the integration 

of programming and material tacit knowledge to become part of this reflexive 

dialogue. 

 

By using a multi-method qualitative, naturalistic, reflective approach; triangulation of 

the data collected occurs, so that reflection can then happen (Gray and Malins, 

2004). This reflection can then inform future iterations, but it can also indicate the 

level of knowledge that has been gained during the research. McNiff (2013) argues 

that practice-based research is an invaluable method of generating knowledge. Art-

based knowledge presents both challenges in broadening definitions of evidence 

and opportunities to practitioners in valuing the concept of knowing what is known. 

This is particularly helpful in this study, using the researchers tacit knowledge 

throughout. Meaning is generated in multiple ways; meaning and artistic content 

derive from the unplanned, the spontaneous happenings through process. Play and 

improvisation are essential to practitioners (Ibid). Evidence of this knowledge 

obtained during the study can be found in the research methods (Section 3.1.1).89 

Instrumentally, this artistic searching is captured for ongoing research and referred 

too throughout the study and beyond. 

  

                                                        
89 They include: reflective sketchbooks, observations, reflections, decisions that form the design 
method. 



 

  
 

81 

2.3.4 WORKING WITH ARCHIVES 

This research study outlines a specific intervention by the researcher into the 

archives.90 The stance is that the researcher is not an archivist but is in fact a 

designer who is engaging with the archival material, producing practice responses 

using one novel interpretation of engaging with them - generative programming. 

These interventions are documented in the reflective journal and archival 

sketchbooks as well as Chapters 4/5. This section provides examples of this way of 

working with archival material, framing the approach within the wider fields. 

 

Is there a ‘correct’ way of working with archive material? One study, The Awaken 

Project, that used The Glasgow School of Arts archival resources, provides further 

insight into this in the design process through fourteen creative practitioners case 

studies. Juliet Dearden, one participant notes the following having been given an 

original archive source to ‘re-interpret’ using their own unique methods (Britt & 

Stephen-Cran, 2014:49): 

 
…how literally does the exhibition piece have to refer to the archive? Is it okay for it to be so 
abstract or subtle that the onlooker is not to be able to see a connection? In answer, I think 
there will always be a link and it shouldn’t matter how tenuous or literal it appears, the act of 
choosing an item starts the journey and that in itself is for me the connection. 

 

Clair Sweeney used the technique of posing specific questions about ‘aura’ and 

‘ideas of replication’ when responding to them (Table 2.10) (Ibid, p.61). 

 

QUESTION ONE 

 

Can the reproducer discern and protect the aura within the original artefact 
to reduplicate processes, handmade and mechanical? 

 

 
QUESTION TWO 

 

Who infers this aura on the original? What if it never existed in the first 

place? 

 
QUESTION THREE 

 

As materiality of the object changes in form over time does the aura 

remain? 

 
Table 2.10: Questions in the study ‘examining the concept that as an artist as reproducer is 
capable of discerning, protecting and even enhancing the aura of an original piece of work  
through the reduplicative processes’ by Clair Sweeney (Britt & Stephen-Cran, 2014:61). 

                                                        
90 At Macclesfield Silk Museum & Paradise Mill. 
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These two particular examples showcase the idea of ‘reanimating’ that is presented 

in this study. They both refer to these responses as ‘re-inventions’ of the archival 

material91. Yet, they also negotiate the constant questioning of that historical 

material. This is comparable to the researchers questions posed in Section 1.492. 

They also produced a creative process journal, another qualitative research method 

that aligns to the reflective journal in this study. The possibilities and limitations of 

contemporary qualitative methods for understanding materials and material culture 

are also explored by Sophie Woodward (2016) through interdisciplinary 

approaches.  

 

Keller et al., (2006) also conducted a contextual inquiry into how designers collect 

and organise inspirational material for their design process.93 Each participant was 

given a cultural probe to initiate the research study; resulting in them developing a 

very individual way of collecting, documenting and organising visual material for 

inspiration/reference. This aligns with the researchers methods in ‘Discovering the 

Archives’, in Sections 1.3/4.2. 

 

 

 

  

                                                        
91 Other examples of practitioner interventions with Museum collections include Michael Brennand-
Wood, Deidre Nelson, Sue Lawty and Caroline Bartlett (Hemmings, 2006:16-25). 
 
92 Another detailed negotiation of archival material is presented by Caroline Bartlett in the paper, ‘In 
the Spaces of the Archive’ as the artist has worked with several museum collections across the UK 
(Bartlett, 2009). 
 
93 They used the following creative professionals: a fashion designer, a furniture maker, a 
photographer, a sculptor and a graphic designer. 
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2.4 WOVEN TEXTILE DESIGN 

This section provides a concise survey of the textile field in which the research is 

situated. In doing so, it contextualises the tacit knowledge of the researcher; 

outlining the level of prior knowledge that has been required to undertake this 

research study. 

 

A designer’s multidisciplinary background is an asset in developing generatively 

designed woven textiles, which is already a combination of two disciplines.94 A ‘T-

Shaped Designer’ has vertical expertise in one specific area, and a horizontal 

broader knowledge in other fields (Oskam, 2012; Futt and Rasid, 2011:159) and is 

a common feature related to this way of working. Specialist knowledge in a single 

discipline provides significant insight to fully understand any given field, where this 

helps to develop more in-depth designs.  

 
The term “textile designer” no longer has a simple definition – the role comprises a myriad 
of descriptions, including: engineer, inventor, scientist, designer and creative (Gale and 
Kaur, 2002:37).  

 

The researchers position is already that of a ‘T-Shaped’ textile designer, the 

specialist knowledge resides in woven textile design.  

 

Multi-layer weaves are fabrics that have three or more separate layers that can be 

locked at both sides, or one side, or within the fabric. This can happen at any point 

where the design asks for the exchange of layers from top to bottom, and bottom to 

top; usually different colours. As this is a complicated process, new design concepts, 

principles and methods relevant to digitisation of jacquard design lay the foundation 

for using digital technologies to design jacquard fabric. 

 

Jacquard design is pertinent to this research as the level of detail required to 

translate the design outputs can only be achieved on this type of jacquard loom. 

Digital design innovations in jacquard textile design are inspired by the principles 

and methods of digital imagery and are known as the layered-combination design 

mode* (Ng & Zhou, 2013). This mode is divided into two categories in terms of 

applied digital colour theory: colourless* and colourful* design. The terms refer to 

                                                        
94 Generative programming and woven textiles. 
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not only the colour effect of jacquard fabrics, but also the design process originally 

introduced from the principles and methods of digital imaging. The layered 

combination design method combines several colourless single-layer structures of 

gamut* weaves to form a digitised compound structure. Jacquard fabrics 

constructed by this method have a print-like effect that displays high quality colour 

on the surface. Thus, using digital images that have been created using 

programming in the design process aligns with the construction of a woven fabric 

on a jacquard loom that operates in this manner (Cassidy & Goswami, 2018). 

 

2.4.1 LIMITATIONS OF TRADITIONAL JACQUARD DESIGN 

Jacquard fabrics can be divided into four categories of weaving structure: single-

layer, backed structure,95 double layer and multi-layer. Initially, pattern and colour 

are designed freehand on draft paper, with the structural design on this diagram, a 

technical means of imitating effects of the original drawing (Figure 2.12). This 

traditional plane design mode process is time consuming and complex due to having 

to design both the pattern and the weave free-hand. It also requires the weaver to 

be experienced in designing woven structures, drawing free-hand patterns and 

weaving jacquard textiles. This leads to limited colour expression.  

 
Figure 2.12: Design processes of traditional jacquard (Holyoke, 2013). 

Redrawn by Stephens, 2016.  

 

Although the modern jacquard CAD system improves the efficiency of structural 

design, the system was only intended as assistance in structural design (Li, 2000). 

Design processes continue to rely on manual work, which did not lead to further 

innovations in design concepts and has not therefore been advanced by digital 

                                                        
95 Weft or warp-backed. 
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technology. Design principles and methods of the traditional plane design mode 

may be summarised (Figure 2.13/Table 2.11) as follows: 

 

 

 

DESCRIPTION ANALYSIS 
 
The pattern of the image (a) is hand drawn in 16 colours. Based 
on the one-to-one corresponding design principle and the 16 
available colours (b), 16 complex weaves (d) are designed in a 
single design mode. Fabric structure is formed through the 
replacement of the 16 colours by 16 corresponding complex 
weaves. The finished fabric will display a mix of these. The 
resulting fabric (c) shows a pattern and a colour effect which 
reproduces that of a hand drawing (a) to the extent allowed by 
the colours (b) and the weaves (d). 

 
Note the change in the quantity 
of colours from (a) to (c). The 
loom weft insertions restrict the 
ability to have as many colour 
insertions so other structures 
need to be used in order to try 
and replicate the image, or else 
the colours need to be 
fused/joined in order to simplify 
the image. 
 

 

Table 2.11: Description and analysis of the single-plane design mode (Stephens, 2015). 

Figure 2.13: Single-plane design mode of traditional jacquard textile (Ng & Zhou, 2013:28). 
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2.4.2 DIGITAL INNOVATION IN JACQUARD DESIGN    
Digitisation technology has provided a basis for innovative jacquard design by 

replacing the constraints of hand-working with computer technology that links 

design and production of cloth. As the theory of this computer technology has its 

origins in the principles of figured information control (James, 2006) and is based 

on the digital weave design for woven structures digitised images may be translated 

directly into woven structures by the layered-combination design mode. This design 

concept and method has removed the need for hand drawing and its constraints 

(Figure 2.14).96  

 

 

 

In terms of digital image colour modes and their corresponding design methods, the 

study of digital jacquard design may be divided into the same two categories 

described earlier.97 These terms refer not just to the subsequent colour effects of 

the fabrics, but also to the mode by which the fabric is designed and created. The 

design of colourless digital jacquard is based on the digital colourless mode98 and 

the single-layer woven structure. Using a layered-combination method, the shaded 

gamut weaves several colourless single-layer structures may be combined to form 

a compound structure that enables a high quality of colour expression on the fabric 

surface. The computer image serves as a template for the structural design of 

jacquard fabric and does not represent the final colour effect of the fabric, which 

depends upon the use of coloured warps and wefts. 

                                                        
96 This allows for a greater degree of innovation in jacquard design process. 
 
97 See Glossary of Terms. 
 
98 Achromatic theory. 

Figure 2.14: Innovative layered-combination design process  

for digital jacquard (Ng & Zhou, 2013:29). 
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2.4.3 SUMMARY OF THEE DESIGN MODES 

The plane mode design is the fundamental design method for traditional jacquard 

design and the introduction of the CAD system has improved design efficiency. This 

however, does not offer further progress in innovative design. The digital layered-

combination design mode is based on the application of digitised technology 

through the merging of fabric structural design and digital colour theory. Under these 

conditions, the computer replaces the manual component of the designed work 

(Figure 2.15). 

 

2.4.4 WOVEN DESIGN SUMMARY 

The design concepts, principles and methods have replaced the traditional plane 

design mode. Design research has merged digitisation technology with jacquard 

textile innovation using a layered-combination mode (Ng & Zhou, 2013). As the 

generated designs will be visually complex, they require multiple coloured weft 

insertions and layered structures*, thus the layered combination design mode is a 

more successful design method for a multifaceted jacquard fabric. It integrates basic 

principles of woven fabric structure, colour science and computer technology. 

Fabrics constructed in this manner allow for increased colour mixing on the surface 

and are unrestricted by the content of digital images. The results of Ng & Zhou’s 

(2013) study suggest a new direction for research into the future design of jacquard 

fabric. It lends itself to the use of generative design as an innovative development 

in the design and production process of jacquard woven cloth; the core processes 

in Chapter 4. 

  

Figure 2.15: Relationships between design modes and design creation (Ng & Zhou, 2013:33). 
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2.5 GENERATIVE DESIGN AND PROGRAMMING 

Definitions of generative design and programming are provided in this section, with 

explanations as to what they are traditionally applied too and why they are used as 

a design tool. It also sites work in wider contexts and its suitability and application 

for textile design, illustrating the lack of application in this field. It goes on to outline 

the difference between random and pseudo-random numbers. This demonstrates 

that there is a gap in knowledge for this research study, to add to the existing 

knowledge base through this practice-based study. 

 

So, what is ‘generative design’ exactly? There is no single definition of the term, but 

there are many complementary definitions of the term; with common characteristics, 

that vary according to the application of the phrase. Philip Galanter (2015:4)99 

defines it as: 
…any art practice where the artist uses a system, such as a set of natural language rules, a 
computer program, a machine, or other procedural invention, which is set into motion with 
some degree of autonomy contributing to or resulting in a completed work of art.  

 
Matt Pearson (2011:18) also claims that: 
 

Generative art is neither programming nor art, in their conventional sense. It’s both and 
neither of these things. Programming is an interface between man and machine; it’s a clean, 
logical discipline, with clearly defined aims. Art is an emotional subject, highly subjective and 
defying definition. Generative art is the meeting place between the two; it’s the discipline of 
taking strict, cold, logical processes and subverting them into creating illogical, 
unpredictable, and expressive results.  

 

Overall it can be described as a design method where generation of form or pattern 

is based on rules or algorithms, often derived from computational tools such as 

Processing, Rhinoceros, Grasshopper and other scripting platforms (Ibid). 

Moreover, it opens up many creative opportunities to create pieces of work which 

visually embody the dynamic, flexible and adaptable characteristics of the digital 

environment.  

 

In the Processing tutorial by Daniel Shiffman, (2015 [Online]) he defines 

programming as; ‘To write instructions, to write an algorithm. What is an algorithm? 

It’s just a sequential list of instructions that solve a particular problem.’ It is the 

process of taking any algorithm and encoding it into a notation, a given programming 

                                                        
99 Refer to Paul Galanter (2016) for further information. 
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language so that it can be executed by a computer.100 As these algorithms and 

scripting become more accessible to designers, and digital fabrication more 

affordable, generative algorithms are dominating generative design techniques 

(Agkathidis, 2015). In Generative Gestaltung, the authors define generative design 

as a cyclical process based on a simple abstracted idea, which is applied to a rule 

or algorithm (Figure 2.16) (Bohnacker, Grob, Laub, & Lazzeroni 2012). This then 

translates into a source code, which produces serial output via a computer. These 

outputs return through a feedback loop, enabling the designer to re-inform the 

algorithm and source code.101 

 
Figure 2.16: Generative design cyclical process diagram by  

Bohnacker, Grob, Laub, & Lazzeroni (2012). Redrawn by Stephens (2016). 

 

Celestino Soddu (1994:56) defines generative design as a ‘…morphogenetic 

process using algorithms structured as nonlinear systems for endless unique 

unrepeatable results performed by an idea-code, as in nature.’ Therefore, it has 

parallels with nature’s evolutionary approach to design; there is no single solution. 

Instead, there are potentially thousands of solutions. Designers input design goals 

into the generative design software, along with parameters.102 Then the software 

explores all the possible permutations of a solution, quickly generating design 

alternatives. The designer/coder may use the outcomes of the code to test it or make 

it better.103 

                                                        
100 Processing is used in this research study.  
 
101 It is an iterative operation, relying on the feedback exchange between the designer and design 
system. 
 
102 For example, percentage of randomization*, colour ranges and number of repeats. 
 
103 Rather than the code doing it itself. 

IDEA RULE/ALGORITHM SOURCE CODE OUTPUT

DESIGNER
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Generative design is used in data-driven graphic design as well as form design in 

computational architecture. For example, in graphic design (Maeda, 2000; 2004), 

data driven graphic design, (Richardson, 2016) or architecture (Agkathidis, 2015). 

By comparison, they are not as established in printed or woven textiles. Carlisle’s 

research (2002) does consider how randomness could create non-repeating design 

for printed textile. Also, Dass’ (1989) examines a generative technique for weave 

design in the application of layer symmetry theories to woven design. 

 

Digital technology has become an increasingly important part of creative design and 

visual communication practice. As the tools and the technology for design change, 

so do the number of opportunities for creative activity to increase (Richardson, 

2016). In this growing technological environment, it is important that creative artists 

and designers play an active role in learning how to think about, approach, and use 

digital technology, including generative programming, in order to harness its unique 

capabilities and characteristics, and push the boundaries of visual expression. 

 

Rather than use these tools and environments ‘blindly’ or unthinkingly, a critical and 

creative approach is needed which helps to develop new modes of visual expression 

and types of visual communication. By approaching digital environments in an open-

minded way, the possibilities are endless (Ibid). There are no predefined or 

prescriptive outcomes, only possibilities: new modes of visual expression to be 

found and explored. Key to this way of thinking is a creative approach to and 

understanding of the computer as a visually data-driven design tool.  
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2.5.1 GENERATIVE DESIGN IN THE WIDER FIELD OF TEXTILES 
Only recently have we have seen generative approaches applied to textile surface 

design. Alex Russell’s ‘Repeatless’ research uses a mixture of java scripting in 

Photoshop and Processing (Russell, 2009).104 Russell’s research combines 

generative design and the way in which it can simulate the output of a potentially 

infinite length of fabric from a digital printer. Creating a pattern that looks like it could 

be repeating, but never actually does. Paramanik (2013) also explores generative 

design for printed textiles, developing a method of exploring digital craft processes 

using motion capture technology. The collaborative design practice of Reas and 

Reas (2014) demonstrates the use of it in a fashion context, using fabric digitally 

printed with generative imagery to make garments. 

 

In a broader textile field, there has been some consideration of a generative 

approach to tapestry based applications (Moallemi & Wainer, 2008). Miller 

discusses with Sutton (1981) the possibility of using patterns from number theory 

as a floor covering. Richardson (2009) has used generative processes and 

interaction to create animated pattern. Although the work is projected rather than 

printed or woven, it draws inspiration from the wallpaper designs of William Morris.  

 

Further examples of the use of generative methods in contemporary woven textile 

design include the company Pixtil, based in France, and Phillip Stearns’ ‘Glitche 

Textiles’, from Brooklyn, USA. Pixtil use generative methods in order to produce 

unique homeware textiles, as well as specific commissions straight off the loom 

(Génératif®, 2014). Brooklyn based artist and designer, Phillip Stearns (2012) 

produces designs that render the immaterial world of the digital into a virtual reality. 

These designs offer subtle structures from the digital realm into intimate throws and 

scarves, producing tactile materials with abstract designs. These digital designs are 

industrially woven in both Holland at TextielLab (TextielLab, 2014) and USA. Also, 

Gina Nadal (2015) uses peoples’ memories, translates them into binary patterns 

using a combination of digital coding; resulting in unique personal scarves. Most 

recently, in 2016, a Kickstarter venture in the USA, named WOVNS (WOVNS, 2016) 

allows anyone to turn their digital designs into custom jacquard-woven fabric.105 It 

                                                        
104 Russell (2009) has developed a way of working that creates prints and surface pattern for fashion 
and interior textiles. The aim of his research is to develop the possibilities of digital fabric printing. 
105 In quantities as small as a single yard. 



 

  
 

92 

has just recently outsourced a programmer to create basic processing sketches for 

generative designing within the online platform. 

 

A ‘data bend’ design approach in this research, mimics the chance element in 

making.106 ‘Risk taking’ is a popular orthodoxy of contemporary art, especially art 

education (Hardy, 2006). The phrase has become a familiar weapon in the creator’s 

armoury of denoting one’s importance in the field, since it implies courage (Sennett, 

2008). But the once noble attitude of risk-taking has become associated with either 

rejection of tradition (a stale attitude) or the embrace of novelty (what is there left to 

try?). In the pursuit of a complex craft, artist-craftspeople may genuinely ‘risk all’ by 

making errors in the creation of their work, causing them to lose time, effort and 

money or the work in its entirety (Ibid).  

 

There are some critics of generative design, who argue that there is a loss of 

materiality and craftsmanship, stating that the resulting works are detached from 

their context (Agkathidis, 2015). Digital tools can often be seductive for designers. 

While speeding up the design process, designing with digital tools makes gravity 

and materiality disappear. Physical making helps designers reconnect with these 

two key elements. Neither banning computers nor abandoning traditional 

craftsmanship offers a solution for the future of design. Reciprocal digital and 

material knowledge is foundational to this study.  

  

                                                        
106 Forcing the ‘glitch’ of an image. 
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2.5.2 RANDOM AND PSEUDORANDOM  
In this research, the principal agile methodology framework is used to create further 

iterations of designs from the same source material. This section outlines the 

reasoning for the use of this method in the research study. Using ‘Pseudorandom’* 

processes enables the researcher to produce design iterations that appear 

random*. A Stochastic* pattern. It is impossible to create truly random numbers in 

programming, so, a pseudorandom process is often used. One example by Daniel 

Shiffman (2012) is a particular ‘Cellular Automata’ system that has cell objects that 

form a grid, have a particular state and a neighbourhood. Usually, these 

pseudorandom number generators (PRNGs) are deterministic and their outputs 

are periodic, but the period is so huge it is hard to notice repetition (Haahr, 2018  

[Online]). 

 

Random functions in Processing do not generate truly random numbers. Processing 

is built on Java and uses its (not truly random) java.util.random class. Technically 

speaking, the numbers are pseudorandom (Gentle, 2003). The designs are created 

using a pseudorandom number generator (PRNG); in Processing its ‘random()’*. In 

design terms, this is unlikely to be an issue as an incredibly large number of designs 

would need to be viewed to find any actual non-randomness. In practical terms, it 

would be possible to find certain patterns (and hence predictability) in them, which 

wouldn't happen with truly random numbers. These ‘Pseudorandom’ numbers must 

pass statistical tests just as random samples would (Pareek, Rathi & Sharma, 2013).  

 

PRNGs are efficient, meaning they can produce many numbers in a short time 

and deterministic, meaning that a given sequence of numbers can be reproduced 

at a later date if the starting point in the sequence is known (Gentle, 2003). Efficiency 

is a good characteristic if an application needs many numbers, and determinism is 

useful if there is a need to replay the same sequence of numbers again at a later 

stage. PRNGs are typically periodic, which means that the sequence will eventually 

repeat itself. While periodicity is rarely a desirable characteristic, modern PRNGs 

have a period that is so long that it can be ignored for most practical purposes 

(Pareek, Rathi & Sharma, 2013). 
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These characteristics make PRNGs suitable for applications (including this 

research), where many numbers are required and where it is useful that the same 

sequence can be replayed easily. Popular examples of such applications are 

simulation and modelling applications (Gentle, 2003). PRNGs are not suitable for 

applications where it is important that the numbers are really unpredictable, such as 

data encryption and gambling (Pareek, Rathi & Sharma, 2013). It would be an issue 

in cryptography, where computing power can be used to go through all the numbers 

and find the pattern (and hence crack the code). 
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2.6 DECONSTRUCTIVISM 
The intention of this component of the literature review is to provide a definition of 

deconstructivism, briefly surveying the field and explaining why it is applicable to the 

field of study. Only specific references from field of architecture have been used as 

they are the most appropriate. There are many other fields/disciplines that these 

ideas cross-over from and into; which are outside the remit of this study. Using this 

specific framework outlines the philosophical stance within the research study.  

 

Deconstructivism is a postmodern architectural movement and style that evolved in 

the 1980’s (Baird, 2003). One of its characteristics’ is the idea of fragmentation, 

surface manipulation and the distinct covering of the structure. This is often 

dominated by curvilinear shapes, which are used to interrupt and dislocate the 

skeleton of the object (Papadakis, 1995). Overall, the structure of the building 

commonly has a feeling of controlled chaos lined with a simulation of unpredictability 

(Johnson & Wigley, 1988).  

 

As previously discussed in this Chapter, generative design is commonly used in 

architecture as a method of creating iterations of designs. Pardo-Fernandez 

(2016:1) states that generative design in architecture is ‘A computer-implemented 

method for generating a set of design options for a structure…’ that works together 

to generate optimal design options (Villaggi & Nagy, 2017 [Online]). This method of 

designing enables the designer to ‘…discover unexpected novel designs…’ and co-

design with the computer (Villaggi & Nagy, 2017 [Online]). This also sits alongside 

the ideas surrounding unpredictability and risk taking in making (Pye 1968 & 2002) 

and links directly with the core elements of the design methodology in Chapter 3.  
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Although in architecture it references ‘structures’ as physical forms, this notion can 

be applied to the research study. The use of the generative elements enables the 

reconsideration of the ‘nature of structure’ through the distortion of the image, the 

original archive, outlined in Sections 4.7.1/4.8.2. Expanding on this notion, it relates 

to the arrangement of and relationships between the parts or elements within a 

complex image. The construction of it, its form/formation, shape and composition. 

The generative elements construct or arrange elements according to the set 

parameters within the block of code. This is determined by the rules set out by the 

researcher in the designed algorithms. The core generative programming in the 

practice-based elements of this study therefore firmly align themselves to this 

stance. 
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2.7 RESEARCH GAPS AND LITERATURE REVIEW SUMMARY  
The literature review has presented a range of work related to woven textiles, 

generative design, relevant historical developments and relevant methodological 

approaches. It has also discussed existing design processes, specifically reviewing 

features that are applicable to the design process used in this research. Gaps in 

knowledge have been identified, and those to be investigated through this research 

are: 

 

• Textile design process models are limited in current literature, and do not explicitly 

document all the activities that occur in this process. Although there are similarities 

between design process across design fields, explicit details of what occurs in each 

stage of a textile design process are not fully explained in current work. This includes 

the tensions and/or relationships between design stages and the iterative nature of 

woven textile design. 

 

• Woven textiles are predominately developed through using photographic imagery, 

drawing by hand or directly onto or importing digital files in computer software 

(Photoshop/Illustrator); current literature outlines the lack of exploration of 

generative programming methods to create the artworks. 
 

• Current generative programming work in the woven textile field is sparse. There are 

more examples of generative design being used across the industry in graphic 

design, architecture, and textile printing. The use of it in textiles is at its infancy 

(Section 2.5).107 

 

• This method of designing surface patterns could be taken into production. It is 

something that could be explored through further research with local and 

international companies. The process would quicken up design times and the areas 

of images selected could be reduced or expanded for the end user. Lots of colour 

variations are produced so it could fit across trends with a few keyboard interactions 

(Sections 4.8.2/4.8.3).  

                                                        
107 Examples of generative design across fields in ‘Generative Art: A Practical Guide to Processing’ 
(Pearson, 2011): KBGD01E 0012 by Marius Watz (2010), Illuminations B by Marius Watz (2007), 
Aaron Koblin’s Flight Patterns (2005), Mondrian Architecture (2009), LORMALIZED by Reza Ali 
(2010), Lady Quark by Manfred Mohr (1972) and Generative Design for Architecture, David Benjamin 
& Danil Nagy, (2016). 
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The generative design process is further discussed in Chapter 3, where 

underpinning design principles and design process stages are analysed. This 

literature review has emphasised the lack of generative designing exploration in 

woven textiles. In particular, where the generative have been applied to the 

designing of artworks for woven pieces; the generative element is not fully 

explained. There is a lack of in-depth investigation of generative design through 

programming to enhance and support the use of it within woven textile design.  

 

This thesis presents examples of how in-depth weaving and programming 

knowledge can be synthesized and applied through design (Archer, 1995; Findeli, 

2008a, b; Frayling, 1993; Glanville, 1997) to the woven textile design process, 

contributing to the gaps in knowledge. The literature review has highlighted the gaps 

and confirmed areas of investigation to make these contributions to knowledge.
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3.0 METHODOLOGY 
 

The methodological approach allows the researcher to conduct the research with 

the goal of gaining new knowledge in the field. This section provides a breakdown 

of the researchers existing textile design process, linking it to established literature. 

It then provides an outline of the steps taken to ensure the credibility and reliability 

of the research. Following this, the specific research methodology for the study, in 

this thesis, is outlined as well as the relevant design methodology for the practice-

based elements. It describes the research and design methods used and justifies 

their suitability to the research study, clarifying the research framework and how 

they have enabled contributions to knowledge. 

 

Research through design practice investigates generative programming as a design 

tool in woven textile production.108 Design-led research through practical activities 

reveals valuable insights that may not be realised without applied primary 

investigations. Such investigations can help advance practice (Archer, 1995:12). 

This is further examined by Lucy Kimbell, suggesting design-as-practice109 and 

design-in-practice110 (Kimbell, 2009). It is this definition of design thinking that 

relates to and underpins the research process. 

 

The practice-based methods used in this research project build on the prior 

experience of the researcher.111 The skills that have been learnt through practice, 

underpin this research and justify the claims for the quality of analysis and breaking 

down of the original design process for this research. In understanding existing 

woven design process, the researchers knowledge was applied to construct a new 

design process with generative programming to design woven textiles using 

reflective practice. 

                                                        
108 Research ‘through’ art and design practice is a methodological approach defined by Christopher 
Frayling (1993). This differs from research into art and design and research for art and design, in that 
it distinguishes the practitioner as the primary investigator, whereby their actions determine the 
research inquiry. 
 
109 The practice/processes. 
 
110 The specific outcomes/results of physical objects. 
 
111 They have been developed through academic study and research, at both undergraduate and 
postgraduate levels; as well as professional training, a textile practitioner (designer/weaver), 
teaching in academia and other design industry experience. 
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Chapters 4/5 present specific practice examples and explain stage by stage how 

the design process was applied to develop an integrated generative programming 

woven textile design method. The design process uses a generative designing, 

technical materials approach, with creative craft methods to enable integrated 

design methods in the woven design process. In order to realise this, the designs 

require compatible woven structures on the jacquard loom. Generative designs in 

programming were systematically trialed (Section 4.6) on the computer (examples 

shown in Chapter 4 and Appendix A/B), before they were reflected on empirically to 

compare with suitable woven structures (Section 4.8.4). This progression was 

guided by the design process and subsequently led to a design plan. The 

underpinning design and woven structure need to be compatible in order to provide 

a successful outcome in the translation of digital design to physical cloth (Section 

4.8.4).  

 

 



 

 
 

102 

3.1 EXISTING TEXTILE DESIGN PROCESS 
Literature on textile based research is limited to craft rather than design based 

approaches (Bye, 2010; Gale and Kaur, 2002). Particularly where practice-based 

research is ‘…emergent, that is the research strategy grows and unfolds from the 

practitioner’s interaction with the research question and context, and the research 

is grounded.’ (Bunnell, 1998 cited in Gray & Malins, 2004:89). Many textile design 

practice processes are connected to tacit thinking and implicit knowledge. As 

Rachel Philpott suggests, ‘…textile design making processes [are] informed by tacit 

knowledge gained through tactile, sensual exploration of materials’ (Philpott, 

2010:4). Designing and making is an interconnected process, where specifically in 

textile design practice, this evolves throughout the design process (Gauntlett, 2011). 

It is this design process that is valuable to textiles knowledge, which uses ‘research 

through design’ as a systematic analysis to progress an inquiry (Archer 1995; Findeli 

2008a, b; Glanville, 1997; Frayling, 1993 & Bye, 2010:7). This approach is adopted 

in this research study to further knowledge in the field. 

 

As discussed in the literature review (Section 2.1) the design process varies 

depending on the design discipline, however, there are many similarities between 

design processes across disciplines; including textile design.112 Some of the stages 

in Studd’s (2002) framework can be found in the textile design process used in this 

study. This includes the stages of planning, research, analysis, synthesis and 

production.113 These will be discussed in this Chapter in Sections 3.4/3.5/3.6 and 

Sections 4.6/4.7/4.8. The researchers existing textile design process as structured 

stages are summarised in Table 3.1.  

 

 

 

 

 

 

 
 
                                                        
112 Rachel Studd’s (2002) textile design framework (Figure 2.1) was developed from reviewing 
multiple design processes across the textile industry. 
 
113 Such design stages are applied in a different order, including specific activities within each stage 
(Section 3.4). 
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Table 3.1: The textile design process prior to this research (Stephens, 2015). 

 

  

ITERATIONS RESEARCH STAGE DESCRIPTION 

 DESIGN BRIEF 

 
Brief received, and project is broken down into its 
elements. Specific research areas established 
alongside actions required for the textile design 
research and development. 
 

 
Multiple iterations 

within these stages & 
across stages 

INSPIRATION 

 
The source of inspiration helps to answer the brief. 
This may also include site visits, library and web 
research, digital photography and even reflection on 
past work. 
 

IDEATION 

 
Brainstorming of ideas at the beginning of the 
project. This encompasses the following: sketches, 
technical notes, general notes, visual and technical 
information. 
 

SKETCHBOOK 
WORK 

Initial ideas are developed into sketches and 
combined with visual research in order to create an 
initial snapshot of the design brief. 
 
This is an interpretation from the designer. The 
primary studies inform the colour, textures and 
patterns for a series of textile designs. Sketches of 
woven designs are evolved as a result of this stage. 

PROTOTYPING 
 
Specific designs are selected for prototyping, which 
enable a physical plan of the design on cloth. 
 

 
 

WEAVE 
PLANNING 

 
Woven structures are selected for the designs and 
mapped onto the prototype. 
 

 
 

 
WOVEN 
EXECUTION/ 
FINISHING 
 

These woven samples are created according to the 
prototype and weave plan. 

 
 RESULTS 

 
Samples are cut off the loom and finishing 
processes may be applied depending on the output. 
 

Outcomes feedback 
into the design 

process via analysis. 
They provide 

inspiration for new 
designs, as well as 

refinement of current 
sample produced. 

ANAYSIS OF 
OUTCOMES 

The samples are reflected upon and responses aid 
in the learning process. The results may be used to 
inspire new designs or develop/refine the current 
design further. 
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The table structure was developed in order to clearly define the researchers existing 

textile practice process. Recognised design processes, across various fields, have 

framed the development of this structure (Section 2.1). In dividing the stages, it 

allows for the detailed explanations of each stage to occur within the framework; 

providing clarification as to where exactly iterations occur during the textile design 

process. The overall structure of this model could also be applied to other 

circumstances as it is a repeatable framework. This provides reliability for the 

practice-based elements of this research as this is what the new design process in 

the research study evolves from (Figure 3.2).  

 

Reflecting upon this existing textile design process helps determine the design 

approach in this study. The design process has evolved reflectively through multiple 

iterations, however, intuition and implicit thinking also impact the design process of 

designing and making woven textiles. Jayne Wallace and Mike Press (2004:50) 

rationalise this as: 

 
 …intuition is not a reference of a process of reason, but results from reasoned experience 
over time. Intuition is relational: In the past experiences are drawn upon to guide decisions 
within a present activity sharing familiarity fragments of the past. It is found in the knowledge 
absorbed through experience itself. 

 
The objective of the research study focuses on the design approach, but it can adapt 

depending on the requirements of the project(s). This design process model, Figure 

3.2, could be used to develop a variation of it, a model for wider applications, by 

applying it to other practices; making a justification for its worth. Anyone could use 

the developed model and use it as a gauge of quality in their practice(s). The 

articulation of this transferability is a contribution to knowledge (Section 6.2). 
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3.1.1 ASSESSING THE VALIDITY OF THE RESEARCH 
This section aims to convey the steps the researcher takes in the study to check for 

the accuracy and credibility of the findings. In contrast to other research designs, 

qualitative approaches include comments by the researcher about their role and 

their self-reflection/reflexivity and the type of qualitative strategy used. The following 

qualitative characteristics are present; outlined by Creswell (2016), Hatch (2002), 

and Marshall and Rossman (2016) (Table 3.2): 

 

QUALITATIVE CHARACTERISTICS 

 
NATURAL 
SETTING 
 

 
Data is collected from the archive at The Silk Museum and Paradise Mill. The 
rest of the practice data outlined in Table 3.2 is collected in the researchers 
studio. Woven pieces are made at local Mills. Interviews are conducted. 
 

 
RESEARCHER 
AS KEY 
INSTRUMENT 
 

 
Information gathered and interpreted throughout the study has been by the 
researcher, including the archival elements. 

 
MULTIPLE 
SOURCES OF 
DATA 
 

 
Qualitative researchers gather information from a variety of sources – all of 
which are outlined in Table 3.3. These will be reviewed, interpreted and 
organized into themes by the researcher. 
 

 
INDUCTIVE 
AND 
DEDUCTIVE 
ANALYSIS 
 

 
The researcher will work inductively by working back and forth between stages 
of the design process (Figure 3.2) and across themes in order to produce a 
cohesive set. Through deductive means, the researcher will look back on all 
the data collected (from the set themes) and decide if further evidence is 
required through more investigations. 
 

 
PARTICIPANTS 
MEANINGS 
 

 
Interviews provide information on what the participants know about the subject 
in hand as well as their validation of approach(es) in the study. 

 
EMERGENT  
DESIGN 
 

 
The design process is iterative and emergent one so that the researcher can 
learn from the environment and address the research question. 
 

 
REFLEXVITY 
 

 
Reflection of the researchers’ background and how it shapes the direction of 
the study. Reflection also occurs in and after the design process - Figure 3.2. 
 

 
HOLISTIC  
ACCOUNT 
 

 
The researcher has developed a complex overview of the research question, 
the problem under study. Involving reporting multiple perspectives, 
understanding the different factors in the study – providing a sketch of the 
overall picture that emerges. 
 

 

Table 3.2: The qualitative characteristics present within the research study (Stephens, 2015). 
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This multimethod research approach is appropriate as the core of the research study 

is about conducting research through design (Archer 1995; Findeli 2008a, b; 

Glanville, 1997; Frayling 1993 & Bye, 2010:7).114 Validity is one of the strengths of 

qualitative research and is based on determining whether the findings are accurate 

from the standpoint of the researcher, or the readers of an account (Creswell & 

Miller, 2000).  

 

Kvale (1989) discusses how pragmatic validity involves testing knowledge produced 

in action and can be an appropriate criterion for judging the extent of accuracy 

achieved, according to a Heideggerian115 fulfillment in practice (Heidegger, 1992; 

Hubert, 1991). Using this validation as an integral part of the research methodology 

increases the chance of capturing knowledge in action, which contrasts with Argyris 

and Schön’s (1978) notions of ‘espoused theories’. In the research, it is integrated 

by generating descriptions of the design process and reflecting on the experiences 

by asking follow-up questions that embed the statements in concrete situations. 

Another way to establish whether a statement refers to knowledge in action is to use 

a form of pragmatic validation indirectly. With reference to Freud (1963), Kvale 

(1989) argued that a statement could be checked by observing an individual’s 

reaction to a particular interpretation of it. This is also done by observing the expert’s 

reactions to specific design samples. The thesis outlines those reactions and 

interpretations and provides the pragmatic validity. Communicative validity is also 

concerned with judging the quality of the research process including interpretations 

and claims made in the final study report (Creswell & Miller, 2000; Kvale, 1989). The 

final report of the thesis presents readers with carefully argued interpretations and 

claims, and adequate evidence to support them.  

 

  

                                                        
114 The strategy of enquiry, the specific approach used in this research is a practice-based, reflective, 
exploratory, action research through qualitative methods in an agile methodological framework 
(Figures 3.3/3.7/3.9) (Creswell & Poth, 2018). 
 
115 In Heidegger’s book, Being in Time, (Translated in 1962 - First edition in 1927) he discusses how 
the more we use something the more ‘readiness-to-hand’ we become. This testing of knowledge 
through practice involves understanding and interpreting the involvements in our worlds; this requires 
reflection. The ability to step away from the activity and reflect on what we are doing is precisely what 
Schön (1983) states is crucial in being a reflective practitioner. Heidegger (1962:101) notes ‘To lay 
bare what is just present-at-hand and no more, cognition must first penetrate beyond what is ready-
to-hand in our concern.’ 
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Terms that further address validity in qualitative research include trustworthiness, 

authenticity and credibility (Creswell & Miller, 2000). Morse (2015) also discuss 

‘rigor’ and ‘trustworthiness’. Guba and Lincoln propose four criteria for evaluating 

qualitative findings to enhance trustworthiness (1981:75-91): 

 

• Credibility 

• Transferability 

• Dependability  

• Confirmability 

 

These criteria can be integrated into research design and be used to assess 

qualitative findings. In this research, the design system created is a transferrable 

model. It has transferability through the detailed descriptions of research methods, 

contexts and assumptions underlying the study - providing external validity. 

Qualitative validity also means that the researcher checks for the accuracy of the 

findings by employing certain procedures. Validity strategies are built into the 

research methodology in order to check the accuracy of the findings. Measures for 

grading decisions have been established (Sections 4.4/4.7). The data that has been 

collected will be triangulated from different data sources.116 This enables 

examination of evidence from the various sources in order to build a coherent 

justification for themes. If themes are established through the convergence of 

several data sources, then this process can be claimed as adding validity to the 

study.  

 

Secondly, member checking117 through interviews is another way of determining the 

accuracy of the qualitative findings.118 The researcher provides examples of the 

outcomes to the interviewees in order to receive feedback they are encouraged to 

comment on the findings of the research study (Chapter 5/Appendix D). 

Descriptions provided in this thesis, are another validity procedure as they offer 

different perspectives; the results will become more realistic and clearer (Creswell 

                                                        
116 Across the multimethod approach, as outlined in Figure 3.2 and Tables 3.3/3.4. 
 
117 Member checking is also known as participant/respondent validation. It is a technique used to 
explore the credibility of results. Any data collected is returned to participants to double check for 
accuracy and resonance with their specific experiences (Creswell & Miller, 2000). 
 
118 Credibility and internal validity are also outlined by Guba & Lincoln (1981). 
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& Creswell, 2018). This builds on the validity of the research findings.  The bias of 

the researcher is clarified, through self-reflection throughout the study. Comments 

regarding how it will shape the interpretations of the findings is defined; a core 

characteristic of good qualitative research (ibid). Alongside this bias, there will be a 

presentation of discrepant information that runs counter to the themes, making the 

account more realistic and valid; which is presented in Section 5.4/Appendix D.119 

Finally, as the researcher spent a prolonged time ‘in the field’ and within the studio 

setting, this in-depth understanding of the phenomenon under study provides 

credibility to the narrative account. The more time spent in the field of study, the 

more accurate or valid the findings will be (Silverman, 2014). 

 

Reliability is integral to the research study and the researcher has ensured 

consistency and care in the application of research practices, as well as the analysis 

and conclusions presented in this thesis. This study remains aware of the 

subjectivity and limits of the research findings. Yin (2009) suggests that qualitative 

researchers need to document these findings in detail for reliability (Chapter 6). 

  

                                                        
119 Conformability is also defined by Guba & Lincoln (1981). 
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3.2 RESEARCH METHODOLOGY 
The specific research methodology outlined in this thesis is presented visually in 

Figure 3.1. This section summarizes the research methodology of this thesis, 

including research methods, providing justifications of their suitability to the research 

study. 

 

Figure 3.1: Research methodology presented in this thesis (Stephens, 2015). 
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3.2.1 STAGES OF THE RESEARCH METHODOLOGY 
The stages of the research methodology are described in further detail in Table 3.3, 

providing locations for each stage in the thesis. This reflexive research 

methodology, outlined by Alvesson & Skoldberg (2017), allows for both feedback 

and evaluation of the approach; shown in Figure 3.1 as F and FF loops within the 

diagram. 

 

Table 3.3: Research methodology stage descriptions (Stephens, 2015). 

 

The selected research methodology also allows for emergent design (Pailthorpe, 

2017) to occur within it; iterations progress the inquiry.120  

                                                        
120 As the research study is practice-based, the selected research methodology aligns to this 
reflective, exploratory, action research, through qualitative methods in an agile methodological 
framework (Figures 3.3, 3.7 3.9). This multi-method research approach is appropriate as the core of 
the research study is to add to the existing knowledge base of research through design (Archer 1995; 
Findeli 2008a, b; Glanville, 1997; Frayling, 1993 & Bye, 2010). 

STAGES TITLE DESCRIPTIONS 

I 
 

DEFINE THE PROBLEM RESEARCH QUESTION: CHAPTER 
ONE 

II 
 

REVIEW CONCEPT AND THEORIES & 
REVIEW PREVIOUS FINDINGS 

LITERATURE REVIEW: CHAPTER 
TWO 

III 
 

EXPLORATORY RESEARCH 
THROUGH PRACTICE-BASED MEANS PRACTICE: CHAPTER FOUR 

IV 
 

DESIGN RESEARCH RESEARCH APPROACH JUSTIFIED: 
CHAPTER THREE 

V 
 

APPLIED ACTION RESEARCH RESEARCH APPROACH JUSTIFIED: 
CHAPTER THREE 

VI 
 

QUALITATIVE RESEARCH METHODS 
RESEARCH METHODS USED:  
OUTLINED IN CHAPTER THREE & 
FOUR 

VII 
 

COLLECT DATA / EXECUTE PRACTICE-BASED RESEARCH: 
CHAPTER FOUR 

VIII 
 

ANALYSE DATA ANALYSIS OF RESEARCH 
FINDINGS: CHAPTER FIVE & SIX 

 
IX 
 

INTERPRET AND REFLECT 

 
INTERPRETATION & REFLECTION 
OF RESEARCH FINDINGS:  
CHAPTER FIVE & SIX 
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3.2.2 RESEARCH METHODS 
The responsive approach follows an agile methodology (Figure 3.4). It 

encompasses a multi-method qualitative, naturalistic, reflective approach in order to 

triangulate the data (Gray and Malins, 2004).121 The research methods used are 

qualitative research methods: 

 

A. Archival research 

B. Visual analysis  

C. Visual documentation: photographs – archive database and design image 

database 

D. Documentation via research journal 

E. Sketchbooks 

F. Coded Digital Drawings – resultant imagery using generative programming 

G. Physical prototyping – digital prints and woven cloth 

H. Comparative analysis – literature review 

I. Structured interviews with ‘expert’ practitioners’ 

 

Table 3.4 Illustrates how research methods will contribute to achieving research 

objectives: 

 

Table 3.4: Objectives aligned with specific research methods (Stephens, 2015).  

                                                        
121 The research is a practice-based enquiry, that uses reflection and iteration to research through 
design (Frayling, 1993). 

OBJECTIVE 1 Comparative analysis through the literature review (H). 

 
OBJECTIVE 2 
 

 
Visual analysis, visual documentation, research journal, sketchbooks, coded 
digital drawings, physical prototyping, comparative analysis & structured 
expert interviews (B, C, D, E, F, G, H & I). 
 

OBJECTIVE 3 
 

 
Archival research, visual analysis, visual documentation, research journal, 
sketchbooks, coded digital drawings, physical prototyping, comparative 
analysis & structured expert interviews (A, B, C, D, E, F, G, H & I). 
 

OBJECTIVE 4 
 

 
Visual documentation, coded digital drawings and physical prototyping  
(C, F & G). 
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These research methods have also been mapped onto the design process stages 

(Figure 3.2). The practice-based design process follows a similar approach to the 

one suggested by Colin Gale and Jasbir Kaur (2002):   

 

  
Figure 3.2: Research methods are placed onto the design process (Stephens, 2015). 
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The research methods used in this enquiry have enabled the establishment of the 

research framework. They dictate how the research question is addressed, through 

design, and define the nature of the data acquired. Figures 3.1/3.2 illustrate the 

scope of data analysis and interpretation throughout both the research and design 

processes. They also enable emergent design to occur as the researcher is able to 

adapt to new ideas, concepts, or findings that develop whilst conducting the 

qualitative research (Palithorpe, 2017). The feedback loops: F, FF in Figure 3.1 and 

the black dashed line in Figure 3.2, for example, allows the researcher to reflect and 

take on board different aspects from the data, the process, or the final outcomes. 

Within the design process, there are also different levels of emergent design; shown 

in Figure 3.5. This level of reflection throughout both research and design 

methodologies justifies the research methods used as they provide validity and 

reliability to this practice-based research (Given, 2008). 
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3.3 DESIGN METHODOLOGY 
Figure 3.3 presents the design methodology specific to the practice elements in this 

design research study:  

 
 

Figure 3.3: Overview of the design methodology (Stephens, 2015). 
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This design methodology has been devised specifically for this practice-based 

research project. As it is a unique situation, the development of a design system 

was crucial to finding the best solution for each design situation; whether it is for the 

museum or the researchers portfolio (Figures 1.12/1.13). The design process 

established as part of this research study (Figure 3.2) allows for an iterative, 

reflective approach to occur, through each run of the design process. This warrants 

the refinement of designs, in order to arrive at the best solution.  

 

The design methodology is instrumental to the research study as it has to be able 

to facilitate the answering of the research question through the execution of the 

research objectives and aim through design (Section 1.2). The diagram, Figure 3.3, 

illustrates how this is achieved. Information/data through action research as an 

exploratory research method allows for the exploration of the research question 

using qualitative research methods (Section 3.2.2). In developing the design tool, 

the use of generative design and programming as a framework for woven textile 

design in this research study, facilitates the creation of a design system that allows 

for the designing of products: digital designs and cloth. The individual outputs are 

however solely dependent on the end user of the output122. 

 

 

  

                                                        
122 Figure 3.3 outlines how the design methodology has the flexibility to meet the needs of the end 
user; the museum or the portfolio. The output is determined by the end user, and whether it is solely 
for research outputs, the museum audience, the researchers portfolio or production purposes within 
both scenarios. The analysis and testing of designs for these contexts are conducted during the 
methodological process as meeting the needs of the end user is the most critical concern. The 
methodology becomes commercial when answering a presented with a design brief. It has the 
transferability into a variety of contexts, providing validity and reliability to this research study. 
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3.3.1 DESIGN METHODS 
The design methods used in this research study focus on divergent, transformative 

and convergent thinking, exploring the possibilities and limitations of the situations; 

through the application of critical thinking (Jones, 1970). This is executed using 

qualitative research methods to create new understanding towards better design 

solutions. These design methods are concerned with ‘how’ and ‘when’ things 

happen, and in what sequence. They also frame a design methodology for 

consistent knowledge transfer as the sequence is repeatable, across different 

contexts. What this framework also allows for is variables, two different people could 

operate this methodology and affect the outcomes as logic and intuition interplay 

with one another throughout. 

 

Nigel Cross (2011) has been crucial in articulating the issues of design methods and 

design research. 123 He states that design is not a science, but is an area searching 

for ‘intellectual independence’; he views the 1960’s discussions of design methods 

as a way of integrating objective and rational methods in practicing design. These 

design methods, within the design methodology, Section 3.3, align to this systematic 

approach to practicing design. This body of work improves the understanding of 

design methods by providing an example of how design methods do not need to be 

a binary choice between science and art (Ibid). 

 
 
 
 

                                                        
123 In particular, the ongoing debate of what is design research and what design science was. 
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3.4 THE DESIGN PROCESS 
The design process models discussed in Section 2.1 and the researchers previous 

working design processes (Section 3.1) have led to the development of the design 

process mapped out in Figures 3.2/3.5. Although Newman’s (2010) squiggle refers 

to a non-textile process, it shares common features with both the textile design and 

design processes (Figure 3.4). At the beginning of any design brief there are usually 

numerous ideas, which may need organizing into specific areas in order to progress 

the investigation. A sampling design phase helps clarify the final designs to present. 

 

 
 

Figure 3.4: The researchers developed design process mapped onto                       

Damien Newman's (2010) squiggle. Redrawn by Stephens (2016). 
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Similarly, the filtering of ideas followed by further investigation of specific concepts 

in generative designing relates to the ‘Double Diamond’ model discussed in Section 

2.1, Figure 2.2 (Design Council, 2005 [Online]). Other similarities are evident with 

the design processes.124 These include design iterations, a cyclical process, design 

spaces,125 constant reflection on successive stages, reflection in stages of design 

and a journey between problem and ideal solution (Section 3.6.6). What is clear is 

that the design process that has evolved, is an iterative and cyclical one. A common 

factor amongst most other design-based practices. 

 

Each stage plays a crucial role and leads to the next step in the process. Although 

the design process is proposed as a sequence of events, the movements through 

the stages are not linear. There are many phases of mini iterations across single or 

several stages and the entire process leads to a larger overall cycle, where each 

rotation feeds into potential future designs. Thus, each iteration influences new 

ideas following on from the previous one. The process as a whole is a cycle that 

supports reflective practice and experiential learning (Figure 3.5). 

  

                                                        
124 They include Lawson’s (2004) design model, Studd’s (2002) framework, Swann’s (2002) design 
process and Brown’s (2008) ‘System of Spaces’ process in Section 2.1. 
 
125 Initial design objective, middle problem solving and final outcomes. 
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Figure 3.5: The design process (Stephens, 2015).  
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3.4.1 STAGES OF THE DESIGN PROCESS 
The proceeding sections provide examples within each stage that demonstrate the 

effectiveness of the methodology. They also outline the researchers ability to inform 

future designs, demonstrating the justification of the selected methodology.  

 

The design process in this research is key to enabling the amalgamation of the 

generative programming with woven textile design. It allows for the inspiration of 

archive driven design to the final outcomes. Facilitating these sectors into a single 

route in the design process is appropriate as it allows creative methods and 

generative methods to progress and develop generatively designed woven 

textiles.126  

 

Figure 3.5 illustrates the overall design process, identifying each of the integral 

stages.127 This process model informs the making phase of this practice-based 

research; leading to generatively designed surfaces, that inform future designs 

through reflection and iteration of the same model. This is crucial to the outcome of 

this research as the design process enables feedback via reflective thoughts to 

iterate new designs using the same design process. The design principles 

discussed in Section 3.6 frame the model, situate it within existing boundaries and 

places it into context. 

 

 
  

                                                        
126 It works towards answering the research question, meeting research aim/objectives (Section 1.2). 
 
127 Discussed thoroughly in Sections 3.3.1.1-3.3.9, related woven examples are provided in Chapter 
5/Appendix D. 
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3.4.1.1 DESIGN OBJECTIVE 
The design objective is the set goal envisaged at the beginning. In this case it is the 

‘reanimation’ of the selected archive material from Macclesfield Silk Museum and 

Paradise Mill. The concept is thought to be feasible and achievable based on the 

researchers previous knowledge and experience through the pilot project in 2013.128  

 

The main focus remains on building an integrated approach to making generatively 

designed woven textiles. Previous knowledge in weaving implicitly and explicitly 

have helped realise the design objective using abductive thinking.129 Abductive 

thinking is the relationship between deductive and inductive thinking.130 Experiential 

learning is built through design iterations, adding to the researchers knowledge. 

 

This objective drives the intention of design exploration. The particular archive 

selection can be a tacit response that is not clearly identified until a later stage, when 

reflection occurs. Tacit thinking and knowledge are specific aspects that reoccur 

throughout this design process model (Section 3.6.1). In this case the objective 

stemmed from a pilot project from 2013, however the design objective is a static 

phase that also requires reflection (Section 3.6.6) and creative input (Section 3.6.7) 

in order for progression into the next inspiration stage (Section 3.4.1.2) of the design 

process.  

 

 

 

 

 

  

                                                        
128 This pilot project demonstrated that the generative programming could be used in conjunction 
with current woven design methods. This experience has informed the approach through this design 
model in order to produce outcomes for the research study shown in Figure 3.5 and Chapters 4/5. 
 
129 Implicit and explicit knowledge are discussed in Section 3.4.2. 
 
130 Further discussed in Section 3.4.3. 
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3.4.1.2 INSPIRATION 
The inspiration for each design originates from the archives at The Silk Museum & 

Paradise Mill (MSMS Collection, P52-P56).  Inspiration in this study also originates 

from reflections on previous designs, with decisions around how to ‘reanimate’ the 

next archive sample chosen.131 Judgements between these stages are made using 

experience. Tacit knowledge is used to evaluate the potential design value through 

abductive thinking.132  At this stage the researcher is able to identify what is and 

what might be possible by making connections between design concept and 

inspiration. This is based on prior knowledge, through implicitly and the use of praxis 

(Section 3.6.3). One archive sample will provide the single source of inspiration, 

from this, the ideas are taken through to the ideation stage. The methodology of this 

selection process is divided up into six categories:  

 

• Repeat size 

• Complexity 

• Style 

• Shape 

• Pattern type  

• Colour 

 

The mechanics of using a grading system model: ‘Archive Selection Criteria’, are in 

Section 4.4.133 On occasions where an iterative design is developed, the new design 

may draw inspiration from the analysis of a previously developed digital design. 

Earlier developed work can influence the inspiration source and which archive is 

selected next. This ‘Selection Criteria’ model and method of measuring ‘success’ 

provides validity to the research; the grading system could be used by other 

practitioners and in other fields to determine the ‘success’ of design outputs. It is 

transferrable.  

                                                        
131 This is illustrated in the second and third sprint cycle (Figure 3.8), when reflection on or reflection 
in with another experience of design-related making occurs in an iterative, agile methodology cycle. 
 
132 This happens through the creative linking and synthesising of ideas from both the design objective 
and inspiration stages, allowing the design to progress to the next stage in the process. 
 
133 From this, a taxonomy was formed, using a fourteen-tagged system for classification of the 
selected archive material. 
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3.4.1.3 IDEATION 
In each selection from the archive, using the ‘Archive Selection Criteria’, the 

researcher is able to make links between physical design attributes such as; 

physical woven structure, composition, colour and layout. At this point the source 

inspiration and the response to these archives (along with the design objective) are 

pulled together to consider ideas for development. This phase uses the 

brainstorming of ideas, initial notes and other technical information to help identify 

and refine key elements relevant to an ever-developing design. Detailed archive 

technical notes on style, shape, pattern type and colour are documented; triggering 

new thoughts.  

 

The ideation process begins to suggest responses for the pre-defined goal of the 

design objective; this becomes a design planning process (Hertz, 1992). Reflecting 

in and on ideas as they develop can help to organise them and identify which ones 

should be taken through for digital sketching (Praxis, Section 3.6.3). The ideas are 

not refined at this point and are still being explored as options. They are, however, 

tacitly, implicitly and explicitly being evaluated throughout this stage, as new ideas 

may cancel out previous ones as evolving thoughts may reveal inadequacies or 

alternatives. This process uses dialectic thinking, to break up notions into smaller 

parts (Thompson and Thompson, 2008:37-38). It enables analysis between conflicts 

and compatibilities to help form an overview of all options. In this research for 

example, the original archive selected may have a very high complexity of design in 

the ‘Selection Criteria’, which would lead to a very detailed final image, resulting in 

a more difficult digital image to try and translate back into a physical cloth. The 

researcher is drawn to other characteristics and has to weigh up the pros and cons 

of the selected archive image; processing the information and managing the 

problems that will arise from this selection in the future stages. 

 
Ideas evolve via creative thinking (Section 3.4.7), by drawing links between various 

aspects including inspiration, design objectives and ideas that have progressed 

through the process so far. The researcher synthesises these ideas by selecting 

options that could potentially work in a combination. These decisions are a result of 

abductive thinking as described in Section 3.4.4.  
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3.4.1.4 DIGITAL SKETCHES 
Both programming tests, in digital sketches*, and detailed physical drawings are 

conducted at this stage in order to develop the blocks of code required to achieve 

the design objective: the ‘reanimation’ of the selected archive. ‘Sketches’ are 

simultaneously developed both physically and digitally. This sketching stage 

extracts ideas and the archive source from the ideation stage, in order to visualise 

options to working towards the final design.  

 

Physical sketching* is a tacit process as illustrations are not graphically represented 

until the researcher has translated thoughts onto paper/screen. Abductive thinking 

is also linked to sketching, as assumptions as to what may or may not be possible 

need to be visualised in this stage of the design process. Often, even these sketched 

outcomes do not fully express all of the researchers thoughts whilst creating their 

drawings (Lawson, 2004:41). It is a multilayered thinking and doing process. 

 

Information processed from ideas to visualised sketches use a combination of 

implicit and explicit thoughts. These ideas need to be creatively synthesised to link 

and represent them as visualisations; they need to relate to how the designer 

intends to portray these graphically.134 The decisions to modify and ‘…adapt visual 

representation through sketching and re-sketching is still one of the least 

understood phenomena in design research’ (Seitamaa-Hakkarainen and 

Hakkarainen, 2000:4). For this reason, the sketching process is quite an intricate 

one, as tacit thinking, reflective practice - reflection on and reflection in - the process 

constantly generates silent ideas that are only partially recorded visually in the 

physical sketches. They are in constant flux, thus, the entire process can never 

really be fully captured. Visualising ideas via sketching is fundamental to the design 

process in order to effectively communicate the researchers rational and evolution 

diagrammatically (Ibid). This process uses praxis by applying the theory and 

practice of sketching to communicate these ideas visually. Using physical sketching 

to visualise the final ideas in two dimensions initially helps to decide which elements 

could be ‘reanimated’ and how these could be reinvigorated using the generative 

programming as the design tool. The sketches and annotations overview and 

                                                        
134 Many of these sketches may not even be visually represented by the end of the sketching process, 
as they will be adapted, refined, drawn over or erased. 
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communicate aspects that are not always obvious if they are verbally described in 

written text format.  

 

The result of this physical sketching and testing through programming is the 

development a digital sketch in Processing that encompasses all the attributes 

required to ‘data bend’ the image. Running this first digital sketch produces the 

iterations required for the distortion of the image. The second block of code that is 

formed, in a separate digital sketch works between the repeat/non-repeat of 

selected areas of the distorted image in order to formulate final digital designs 

(Section 4.7). This stage is quicker than physical sketching alone as decisions can 

be made in the Processing environment relatively quickly. Once these programming 

code blocks are established; they can be reused with any further archive material 

after this point. They just require alteration with both percentages, colour range and 

keyboard functions in the next digital design stage. Therefore, the design process, 

once initiated, runs more quickly for future iterations of designs.135 

  

                                                        
135 Even with a new archive source. 
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3.4.1.5 DIGITAL DESIGNS 
This is the stage during which both the data bends and repeat/non-repeats are 

created using the two separate blocks of code. The original archive image is firstly 

deconstructed and reconstructed into percentages ranging from 0-100%. From this, 

one data bent image is used and brought into the second block of code; the 

researcher selects which areas of the distorted image are to be formed into 

repeat/non-repeat patterns in the Processing environment. 

 

The selection of areas to take forward is dependent on the researchers judgement, 

experience and previous outcomes. This selection methodology process is 

executed using the grading systems to evaluate the ‘Success’ (Section 4.7). It is 

separated into the ‘Data Bending Criteria’ and the ‘Translation to Cloth’ criteria. The 

‘Data Bending Criteria’ provides a framework of eight components used in making 

judgements. They are used during this stage to define what ‘data bent’ designs are 

taken forward into the repeat/non-repeat stages; providing further validity measures 

in the methodological framework. 

 
3.4.1.6 TRANSLATION 
From the generated repeat/non-repeat digital designs, ones are selected to 

progress into a physical cloth plan from the digital image. At this point weaving 

restrictions on the loom, structures, yarns (warp/weft) and colours are considered in 

order to best replicate the digital image on screen. This is discussed in Section 4.8.4. 

Final refinement of the digital designs occurs, selecting the most relevant ideas to 

move forward into prototyping (Section 3.3.1.8) as a ‘physical hypothesis’, by 

tangibly embodying the designs (Koskinen et al., 2011:60-62).  

 

The framework for guiding these decisions is the ‘Translation to Cloth’ criteria in 

Section 4.7.4. There are twelve categories that assist the researcher in judging how 

‘successful’ the images are likely to be going forward into the next stage. Graded 

from 0-10 in the framework. This selection process of final designs to cloth 

production are detailed in Sections 4.4.7/4.8.4. These measures provide validity to 

the research, they are grading systems that could be used by other practitioners’ 

and other fields in order to determine the ‘Success’ of design outputs, the model is 

a transferrable one. 
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3.4.1.7 WEAVE PLANNING 
There are twelve categories that the researcher considers, this selection criteria 

frames the ‘Parameters of Success’ (Section 4.7). Outlining why a particular design 

was chosen to be translated into a physical cloth. More specifically, the two 

frameworks within ‘Parameters of Success’ were developed as methods for 

assessing quality of designs in the research study. The prior knowledge of woven 

structures informs how the cloth is likely to react when woven and which structures 

would best suit certain features. For example, weft faced*, warp faced*, loose* or 

tight structures*, multi cloths*, floats*, and patterning*. This knowledge is crucial as 

it determines the final output. 

 

The researcher makes precise decisions when synthesising requirements for textile 

design with woven structures, drawing on experiential knowledge that is implicitly 

stored. For example, the knowledge of woven structures is not directly expressed, 

but this knowledge is stored and drawn upon in using the most appropriate 

structures within the cloth construction when translating the digital image to surface 

design. This unspoken tactile knowledge drives the translation process. 

 

Praxis addresses the consequences of action in design (Section 3.6.3).136 Woven 

structures can be adapted and reconfigured to fit a specific warp draft. It is essential 

the researcher uses their knowledge to identify how woven structures can be 

adapted and what outputs they are likely to produce; requiring creative thinking to 

modify and position structures. Structures need to be briefly drafted out, reflected 

on and implemented in the weaving. This aligns with traditional jacquard designing 

approaches as weavers will work out their design, apply the design in the jacquard 

CAD programme. Individual jacquard weavers control the entire design process and 

are responsible for all stages of the manufacturing processes. The jacquard loom is 

a machine, it can weave the fabrics; however, the structural quality and aesthetic 

value of fabrics are dictated by the weaver’s skills.  

  

                                                        
136 This is outlined through the decisions made during the designing and allocating of woven 
structures, as prior knowledge and weave theory are needed to realise new designs and apply this 
via weaving practice. 
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3.4.1.8 WOVEN EXECUTION 
Physical prototyping is a key stage in the design process, as it can help confirm or 

question design decisions made to date. A prototype can help indicate both faults 

and achievements. This process can be a quick and effective way to work through 

options visually, three dimensionally, making judgements efficiently on the samples 

(Kelley, 2001). A prototype technique is a method of output to express making 

through doing actions; hence, a form of praxis. Prototyping can use tacit, implicit 

and explicit thoughts to make decisions to translate ideas from digital design to 

woven cloth. Abductive thinking assists in the judgement of how these ideas could 

translate into three dimensions, a cloth, based on assumptions of how to interpret 

designs. Converting them into physical prototypes allows the researcher to 

formulate the designs into three dimensions via a creative process (Section 3.4.7).  

 

The tests are used to synthesise, map and translate the options for woven structures 

that enable the construction of the textile, as well as help interpret the surface 

pattern design into a cloth ‘successfully’ (Section 4.7.5). In some instances, 

prototypes can be adapted to reflect any changes in the design. Reiterations could 

occur several times, transforming the prototype over multiple versions, as one 

structure can form a different option leading to a new prototype; often as an 

improved version of the last. Physical prototypes also help identify potential issues. 

This stage operates as a test bed for the physical form; enabling reflection in the 

making of the prototypes and reflection on the final prototype pieces, until the 

researcher is satisfied to progress onto the next stage of final woven sample 

execution. The result of all of these stages is that the specifications surrounding the 

translation to cloth is finally ready for woven execution based on assumptions from 

previous stages; abductive practice, Section 3.4.4. The final specifications outline 

what the woven technical information is; described as visual/diagrammatic/technical 

information. This is prepared by synthesising implicitly and explicitly all previous 

design sections and reflecting on these decisions to create a design plan to use in 

the completion of the execution stage. The design plan is a result of applied theory 

from the previous steps of the design process, which at this stage is ready to be 

applied to practice and engages design praxis. The design plan is the final element 

before weaving can commence in the production of the final sample. 
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3.4.1.9 RESULTS AND ANALYSIS 
In these final two stages, reflection is built into both the design process and the 

research methodology in order to provide validity and rigor to the study. During these 

stages the final cloth samples may require some finishing processes following the 

production process. This will be completed as soon as they are cut off the loom. By 

using reflection on practice (Schön, 1991; Section 3.6.6), these samples provide a 

basis for future work. The information gained by analysing and reflecting on them is 

used for the next interation of the design process, building up tacit knowledge for 

future uses of the design process with the other archive samples selected for the 

‘reanimation’ process. 

 

The qualitative methods used in the research methodology provide data that is used 

for comparative analysis. During this process the reflective journal is used alongside 

the reflection on action of these examples in order to provide detailed feedback on 

the final cloth output (Figure 3.6). During the analysis stage, interviews with expert 

practitioners on specific samples, merge with the ‘Result Stage’ comparative 

analysis and inform future work. One specific example of this is when a cloth design 

is executed, the translation from digital image is not as successful as it should be. 

In this case the researcher will reflect and make notes on the structures, yarns and 

sett of the fabric in order to re-work and refine the next design production cycle (See 

Chapter 5). 
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3.5 ITERATIVE NATURE OF THE RESEARCH CYCLE  
As the design process is repeated for further archive source manipulation, in the 

search for ‘reanimation’ of it (Section 1.4), the agile methodology was developed. It 

references some stages from the Design Council’s model (2005), in order to 

condense, simplify and refine future iterations of the design process outlined in 

Figures 3.6/3.7. It entails the following stages: 

 

• Discovering the archives - DISCOVER 

• Creating a new design with programming - DESIGN 

• Developing this design with tacit knowledge - DEVELOP 

• Testing this design for production - TEST 

 

This iterative nature of working allows for both reflection in and on practice to occur 

freely during and between stages in the model (Schön, 1991 in Section 3.6.6). 

Crouch and Pearce (2012) outline reflecting in practice, which involves thinking 

rationally about the actions that have been completed and how those reflective 

thoughts might influence future actions during the practice. This helps to build further 

knowledge and effect future actions, establishing a cyclical process (Ibid, p.44-47).  

The establishment of an iterative cycle for future designs was required to enable 

both types of reflections to occur in the study. Using this structure, it provides the 

capability of creating the evidence and proving that designs are becoming refined 

(Figure 3.8). This is because it allows for the triangulation of all the qualitative 

research methods, both in and on reflection, justifying it as a methodology for future 

iterations. 

 

This agile system enables the researcher to make informed choices within the agile 

categories and future iterative runs of the research approach. Reflection between 

stages occurs to decide when it is appropriate to move onto the next stage in the 

methodology. This provides validity and rigor to the research study as there are 

measures in place to assist with this movement between stages. The criteria and 

descriptions for each stage are listed in Figures 3.6/3.7/3.8, therefore, the 

researcher knows when one stage finishes and the next one starts. 
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Figure 3.6: Agile methodology showing the iterative research  

approach through design (Stephens, 2015). 

 

 

  



 

 
 

132 

The agile categories are depicted (Figure 3.7) to illustrate the simplification of 

stages: 

 
 

Figure 3.7: Agile categories mapped onto digital design process (Stephens, 2016). 
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3.5.1 DISCOVER: Design Objective, Inspiration, Ideation & Digital 
Sketches  
This stage encompasses all of the initial discovery and exploration of the various 

research methods listed in Table 3.2. The collecting of information, and storing of it 

for future references, enables the foundational knowledge to be formed and used 

for the basis of new knowledge in future stages. An image database of the archives 

is formed during these processes. 

 

3.5.2 DESIGN: Digital Designs (Data Bending & Repeat/Non-
Repeat) 
Both the first data bending and second repeat/non-repeat blocks of code are used 

to create a series of designs. The amount of ‘data bending’ implemented using 

programming (0-100%) in the first stage of designing as well as the specific colour 

range (RGB 0-255) is a way of generating a range of outcomes, whose ‘success’ 

can be gauged by the researcher using the ‘Data bend Criteria’ (Section 4.7.1). This 

results in ten iterations from the original archive image. These are stored in a design 

database. 

 

Following this, one data bent image has an area of it selected by the researcher and 

is put into repeat/non-repeat using programming. This is a method of creating and 

recreating designs using generative programming commands in the design 

process.137 Of which, one design will be chosen to test the design in the translation 

of digital image to physical cloth using the ‘Translation to Cloth’ criteria (Section 

4.7.4 & 3.5.4). 

 

3.5.3 DEVELOP: Translation & Weave Planning 
The selected digital design that was chosen by the researcher using the criteria 

(Section 4.7.4), is taken forward and the preparations for weaving occur at this 

stage.138 This is led by the researchers tacit knowledge of the weaving process.  

 

                                                        
137 Also stored in the design database. 
 
138 This is discussed in detail in Sections 3.3.1.5 and 3.3.1.6. 
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3.5.4 TEST: Execution, Results and Analysis 
This is then tested (TEST STAGE) using existing tacit and material knowledge – if 

it is not viable then the designer goes back into either the DESIGN or DEVELOP 

stages to get a successful, feasible design output.  

 

3.5.5 SPRINT CYCLE 
If the archive image continues to produce unviable designs, then a new archive 

source is used, and the process is repeated (Figure 3.8; Sprint cycle). The ‘success’ 

of the design is judged on whether the design is realistically translatable into a 

woven fabric on the digital jacquard loom via the ScotWeave programme using the 

‘Parameters of Success’ models (Section 4.7). Aesthetic judgements are also made 

during this process. Each stage informs the other and the research methods are still 

used as a way of producing outcomes, gathering information and documenting 

results of practice findings. These practice-based research findings will be 

documented and reflected upon at each stage in the methodology. It allows for the 

testing of designs, building viability into the agile system; providing rigor to the 

research.  
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3.6 DESIGN PRINCIPLES AND METHODS 
Textile design methods and processes are not evident in design research literature 

and theory. It is a subject that is not often referred to specifically in design 

philosophy,139 but frequently derives design thinking concepts from related design 

subjects (Igoe, 2010:2; LaBat and Sokolowski, 1999).140 Design methods and 

principles located in literature from these related subject areas underpin the 

generatively created textiles design process used in this research work and are 

presented in Table 3.5. The design principles help to justify and support the rational 

underlining the design process proposed in Section 3.3. The Table 3.5 below is an 

example of triangulating processes and principles within the research study in order 

to establish an effective methodology. 
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DESIGN 
OBJECTIVE X X  X  X  

INSPIRATION X X X X X X X 

IDEATION X X X X X X X 
DIGITAL 
SKETCHES X X X X X X X 

DIGITAL 
DESIGNS X X X X X X X 

TRANSLATION X X X X X X X 

WEAVE 
PLANNING X X X X X X X 

WOVEN 
EXECUTION X X X X X X X 

RESULTS & 
ANALYSIS  X X X X X  

 

Table 3.5: Relationship between the design process stages and  

design principles (Stephens, 2017). 

  

                                                        
139 As it is a newer field. 
 
140 Such as architecture, engineering, product design, industrial design, fashion, and social sciences. 
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The previous two sections present a detailed view of the design process; this section 

makes connections and relates them to underpinning design principles. Table 3.5 

illustrates and summarises the relationships between the design processes and 

design principles. These design principles are integral to the design process, 

enabling the creation of generatively designed woven textiles.   

 

As illustrated in Table 3.5, all the design principles are in effect except from the 

design objective and results/analysis stages of the design process. The design 

objective acts as a catalyst for the design process, there is not very much design 

activity output until the inspiration is applied to the design objective. Similarly, the 

results/analysis stages also exclude some of the design principles as this is towards 

the end outcome of the design process. There is intensive design activity before 

these stages, in particular, it intensifies during the weaving process as the plan is 

followed through and manipulated.141 

 
  

                                                        
141 Amendments can be made during weaving if required. 
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3.6.1 TACIT KNOWLEDGE 
This section provides further understanding and clarification of the application of 

tacit knowledge in answering the brief; the research question (Section 1.2).  

 

In conventional textile design training, taught methods are predominantly driven by 

technique or making and ultimately the designs to be produced, embedding both 

practical skills and technical processes (Clarke, 2011; Jerstorp & Kohlmark, 2000). 

Expressive design outputs are created through the use of these practical methods; 

yet how this creativity occurs is not fully documented or totally understood (Pye, 

1964). Silent, non-verbal intuitive translations occur during this stage of the design 

process, where subconscious decisions are made (Dormer, 1994; Sennett, 2008; 

Frayling, 2011). These actions inform the overall design process and outcomes. 

Alison Shreeve (1998:41) notes, ‘…these silently acquired values are what make 

textiles both interesting and problematic…’, highlighting the significant value of tacit 

communication, as knowledge, thinking and implicit learning.  

 

Tacit knowledge has been identified in craft and textile design as an attribute that 

cannot be fully explained (Dormer, 1994). Anni Albers142 (1965) states that not being 

able to provide words to the knowledge of making and designing is not suggestive 

of a lack of intellect, but a sign of a specific intelligence that articulates itself via 

alternative means; a type of inner intelligence that can be described as recognition, 

intuition or tacit knowledge. Dormer uses the term ‘taciturn’, to define a maker who 

cannot sufficiently articulate their knowledge through a spoken form but is able to 

define it instead through visual and physical mediums of their craft and making 

(Dormer, 1994:13-24). Albers (1965) also values the internality of knowledge and 

claims that it is artistic or designerly outcomes that provide us with a means of 

validating this knowledge. Dormer (1994) agrees, noting that practical (tacit) 

knowledge is challenging to articulate but can be demonstrated and that there is 

potential for it to be judged. He cautions on the dangers of reliance on tacit 

knowledge and the importance of questioning it (Ibid). To interrogate the tacit, 

requires the facility to begin to objectify, articulate and challenge assumptions.  

 

                                                        
142 Albers has been pivotal in the development of modernist abstraction through the amalgamation 
of weaving and the language of modern art. She has been instrumental in transforming the way in 
which weaving could be understood as a medium in art, design and architecture (Tate Modern 
Exhibtion; Stephens (2018) [Site Visit]). 
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Craft culture has traditionally been associated with tacit knowledge and its 

relationship with making. Ultimately, tacit thinking connects with the making of 

actions; particularly in exploratory design practice such as textiles, where the 

knowledge of the discipline is embodied within its own domain and deeply rooted 

within the designer (Kettley et al., 2010). Tacit knowledge in design has a certain 

mysterious value that is only understood by the researcher or implicitly by other 

designers being taught a design method. Sometimes, the issue lies with the 

designer, who is unable to communicate their thoughts visually, verbally or in written 

form, where tacit thoughts remain a subconscious automatic process. Tacit 

knowledge is significant and plays a crucial role in the design process. In 

comparison to other design subjects, Gale and Kaur (2002) and Igoe (2010:5), 

observe that textile design research has been held back due to its subdued, 

inaudible ability to explain textile knowledge.143 The stance of the researcher is a 

key aspect to this research study and research methodology as tacit knowledge 

informs the study throughout. This thesis aims to document this process and provide 

further clarification to stakeholders as to how and why it is crucial to the design 

process. It is integral to the research study; they are entwined. 

  

                                                        
143 This relates directly to the design methodology as the researcher uses tacit knowledge through 
action research, by doing research through design using the design process (Figure 3.5) and refining 
it further through the use of the agile approach outlined in Figures 3.6/3.8 (Archer, 1995; Findeli, 
2008a, b; Frayling, 1993 & Glanville, 1997). 
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3.6.2 IMPLICIT AND EXPLICIT KNOWLEDGE IN ACTION 
The specific actions implemented by the designer are based on design decisions 

made, which stem from implicit (closed) and/ or explicit (open) knowledge in the 

research study. These forms of knowledge are intertwined with implicit and explicit 

thinking. Outputs are explicit forms of information, when design actions become 

physical, visual and tangible. This explicit knowledge is seen as more reliable as it 

is openly clarified and rationalised (Thompson and Thompson, 2008:23-25). It can 

also be measured, and the process can be understood through the physical outputs.  

 

In order for knowledge and learning to move forward, the design choices and 

outputs, need to be explicit. That way future design can build upon it and through it. 

Implicit knowledge is frequently connected to tacit knowledge and is often seen as 

less reliable as it cannot always be justified (Thompson and Thompson, p.23-25). 

Yet using implicit thoughts arising from explicit knowledge,144 previous experience 

or general knowledge (Section 3.6.1) reinforces tacit knowledge as a significant 

influence on the design process. 

 
Designing through performing actions, for either known or unknown outputs, is a 

design technique referred to as action research (Kurt Lewin, 1946; Muratovski, 

2016). This form of research often is ‘doing’ without necessarily knowing where it 

may lead, as a designer learns through practical work and iterations of this (Section 

3.5).145 The process of action research helps to make implicit knowledge explicit, 

which in turn adds value to the whole design process that is reworked into 

prospective design iterations (Swann, 2002; Section 3.5.5/Figure 3.8). A repository 

of knowledge is accumulated over time by the researcher from practice, which helps 

establish skills to become more refined and tuned to professional practice; in this 

case, both weaving and generative programming knowledge.  

 

Action research relates closely to the practical based approach used in this 

generatively created woven textiles research, as the outputs are built on acquired 

knowledge through experiential learning (Kurt Lewin, 1946; Muratovski, 2016). This 

comes in the form of testing practical methods, using implicit knowledge, of which 

                                                        
144 Learnt through theories. 
 
145 The research studies agile/iterative methodology cycle. 
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then turns into explicit practical outputs through the process of ‘doing’. Both implicit 

and explicit knowledge are present in all the stages of the design process (Figure 

3.5). The woven sample outputs assist the researcher to reflect on specific ideas 

and reiterate new ideas that need testing. This constant flux of thinking and 

implementation of new ideas that builds new knowledge as it initiates reflective 

practice, which is in constant development via cyclical activity. McNiff and 

Whitehead (2012:7) outline that the investigation and evaluation of work is a key 

component of applied research. Following instinctive thoughts and tacit knowledge 

through to action can bring clarity to the work, in turn making implicit knowledge into 

explicit; making sense through a physical experience. Schön (1991:41) highlights:  

 
Our knowing is ordinarily tacit, implicit in our patterns of action and in our feel for the stuff 
with which we are dealing. It seems right to say that our knowing is in our action.  

 

He goes on to suggest that intuition and tacit knowledge can lead to outputs that 

can make sense of our actions through reflection. This activity is referred to as 

‘surfacing’ as it brings ideas to the surface and establishes connections between 

them (Thompson and Thompson, 2008:33). It is also essential in reflective 

practice.146 

 

 
 
 

                                                        
146 Discussed further in Section 3.6.6. 
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3.6.3 PRAXIS 
According to Crouch and Pearce (2012), praxis is the knowledge and thoughts that 

are translated into action and the consequences of performing these actions. By 

extracting information on how thoughts and outputs can be used, praxis addresses 

the consequences of action in design. Praxis is a useful method in design research 

as it tackles and frames design consequences, which helps form the design process 

(Crouch and Pearce, 2012:39-44). The phrase ‘knowledgeable doer’ refers to those 

who are able to apply theory and knowledge to their practice (Schön, 1983). The 

concept of praxis outlines the combination of theory and practice and the interlaced 

relationship between the two (Thompson and Thompson, 2008:22).  

 

Throughout this research, praxis is integral, as both already acquired and newly 

acquired knowledge is applied to practice. In Iterations of the woven samples, for 

example, praxis helps evolve the designs and shape the design process for 

producing them. Praxis is evident in the stages of inspiration through to weave 

planning and woven execution. All these stages use theory in practical application 

for a design consequence, which leads to the next stage and/or the outcome.147 

Once the design objective merges into the inspiration phase, praxis is active as both 

theory and practice are instigated. 

 
  

                                                        
147 Praxis is not present in the first ‘design objective’ stage, as this phase operates independently 
without practice, but does involve theory to help realise the design potential. 
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3.6.4 ABDUCTIVE THEORY 
Abductive assumptions are established on what ‘might be’ and are built on intuition 

based from prior understandings and basic knowledge of the subject (Crouch and 

Pearce, 2012:22-23; Kolko, 2010). In this research, intuition plays a significant role 

through tacit knowledge; abductive thinking assists in explaining the process of how 

new ideas evolve. It provides some insight into factors that contribute towards new 

ideas, rather than detailed explanations of each stage. Actions intuitive to the 

researcher are a result of implicit thinking as a logical process. Cross (2011:10) 

suggests:  

 
…design thinking is abductive: a type of reasoning different from the more familiar concepts 
of inductive and deductive reasoning but is the necessary logic of design. 

 

Abductive thinking is the correlation between deductive thinking148 and inductive 

thinking.149  In this study it is a prominent factor throughout the design process and 

woven execution; motivating new design iterations. 

 
 

 

  

                                                        
148 Logical assumptions based on facts. 
149 Predictions based on speculations.  
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3.6.5 SYNTHESIS 
The attempt to make sense of ideas and making connections between thoughts for 

a design problem through abductive thinking; is known as design synthesis (Kolko, 

2010). It can help organise, make connections and form judgements that allow a 

designer to make sense of possible solutions to a design problem. The interactions 

between ideas are judged on whether they fit within that context; it is less concerned 

with the ‘correct’ outcome, but more focused on finding the right relationships (Ibid). 

The synthesis process can help identify value in ideas that are sometimes 

recognised but are not able to specify where their future use is. Design synthesis 

uses a combination of prior gained knowledge and experiential learning through 

reflective thinking, to examine, evaluate and convert these ideas into integrated 

concepts after an incubation period; the reflective and ideas processing phase 

(Kolko, 2010; Hertz, 1992). Kolko (2010:22) emphasises that this process is not 

linear.  

 

In design research much information is gathered, when synthesis occurs, it is active, 

ideas start to make sense and form outcomes. This relates directly to the gathering 

of data in Sections 3.4.1.3-3.4.1.7. At this point in the design process, within the 

research study, design outcomes are formulated.150 It is at this point that Swann 

(2002:55) remarks ‘…this moment of synthesis is the main focus - to be celebrated 

and widely communicated as ‘inspired’’. Furthermore, processes in design 

disciplines are different to other disciplines, particularly as there are key intuitive 

factors that contribute to the original inspiration of design ideas that are not as 

acclaimed, or as credible as in the sciences. ‘The design process is a research 

process…’ and synthesis becomes that ‘eureka’ moment (ibid, p.55). Schön 

(1987:42) suggests that we can learn from the process of ‘designing’ as: 

 
…in its broader sense involves complexity and synthesis. In contrast to analysts or critics, 
designers put things together and bring new things into being, dealing in the process with 
many variables and constraints, some initially known and some discovered through 
designing. Almost always, designers’ moves have consequences other than those intended 
for them. Designers juggle variables reconcile conflicting values, and maneuver around 
constraints – a process in which, although some design products may be superior to others, 
there are no unique right answers. 
 

  

                                                        
150 Section 3.4.1.8 
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In essence, he proposes that you uncover more about the problem at hand; even 

when trying to solve it. In choosing a course of action, you adapt, manoeuvre and 

in doing so you synthesise a world of complexity. 

 

Synthesis is a reoccurring event throughout the design process. It occurs when the 

researcher reflects and makes sense of ideas after each stage (Figure 3.5), as well 

as iteratively in larger cycles (Figures 3.6/3.8). These reflective micro and macro 

perspectives allow for solutions at each stage, reached via synthesis. This enables 

progression through the design process. It is a significant occurrence that will repeat 

across several stages of this design process and research. This is also known as 

the ‘triangulation’ of research (Yin, 1994:92). Synthesis is not present in the design 

objective stage as it stands alone, unsynthesised with other stages.151 

 

  

                                                        
151  From inspiration through to woven execution as well as design to test cycles. 
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3.6.6 REFLECTIVE PRACTICE 
Donald Schön (1991) analyses reflective practice, deconstructing it into two main 

interrelated activities; ‘reflection on practice’ and ‘reflection in practice’. When a 

practitioner reflects on their work after its construction through an activity, this is 

referred to as ‘reflection on practice’. On the other hand, when a practitioner reflects 

in their work during the activity, this is referred to as ‘reflection in practice’ (Crouch 

and Pearce, 2012:39-44; Schön, 1991). Reflecting in practice involves thinking 

rationally about the actions that have been executed and how those reflective 

thoughts might influence future actions. This helps to build further knowledge and 

influence future actions, establishing a cyclical process (Crouch and Pearce, 

2012:44-47). Schön outlines ‘reflection in action’ through reflective thinking in 

practice. It stems from engaging in an activity that needs thinking through various 

physical actions ‘…learning by doing suggests not only that we can think about 

doing, but that we can think about doing something while doing it’ (Schön, 1991:54). 

 

Through this process of reflection in action, existing knowledge and learnt 

knowledge are fused, enabling future iterations of activity, continuing the evolution 

of new knowledge and novel outcomes.  In essence, this is experiential learning 

where the next iteration takes on new perspectives to what is already identified. 

Over time this makes practice more focused and valuable for the researcher 

(Thompson and Thompson, 2008:12). In textile design practice, knowledge is 

acquired through phases of trial and error, especially when a new skill is being 

learnt. During these instances, mistakes and unexpected results can often have a 

significant impact on forming new knowledge via experiential learning. Reflective 

practice simultaneously occurs to facilitate implicit knowledge becoming explicit; by 

thinking through doing, when embodying an idea through digital or physical 

sketching or producing a woven sample, the idea is being developed and evaluated 

at the same time. 

 

The degree of objectivity throughout the methodological frameworks used in this 

research are a method of deciphering a subjective matter. Reflexivity refers to the 

researcher recognising and understanding their subjective views relating to the 

objective task of answering the research question (Section 1.2). This relates to the 

researchers thoughts that are intuitive and form relationships with objective 

decisions in design scenarios. Reflexivity considers other persuasive factors, both 
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subjective and objective, that contribute to reflective practice. It impacts the design 

process as it engages ‘…with the experiential learning cycle of theorising, action, 

observation and reflection and dynamics cyclical relationships of cause and effect’ 

(Crouch and Pearce, 2012:49).152  

 

Working with programming also uses reflective practice to evaluate and learn from 

both reflection on and reflection in practice; this enables the generative 

programming knowledge to develop and advance over the duration of the research 

project. Reflection in practice is also vital; although this is more significant in the 

stages of the design process where there are constant and/ or multiple activities 

occurring.153 Reflection in practice is not evident in the design objective, results and 

analysis stages, as no design activity is generated during these phases; reflection 

on practice is only active after completion of samples. The researchers own 

reflection can serve as a corrective to overlearning:  

 
Through reflection, [s]he can surface and criticize the tacit understandings that have grown 
up around the repetitive experiences of a specialized practice, and can make new sense of 
the situations of uncertainty or uniqueness which he may allow himself to practice (Schön, 
1983:61).  

 
  

                                                        
152 Reflective practice is an intuitive and active approach. It is vital in critiquing a digital design in 
order to progress it forward to the next stage. Reflection occurs throughout the design process and 
is evident at every stage.  
 
153 Inspiration, design ideation, digital sketches, digital designs, translation, weave planning and 
execution. 
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3.6.7 CREATIVITY: FLOW, TRIAL & ERROR, EXPERIMENTATION 
Boden (2004:1) and Haefele (1962:6) respectively define creativity as ‘…the ability 

to come up with ideas or artefacts that are new, surprising and valuable’ and: 

 
…the ability to make new combinations. The creative process is the means to make them. 
The new combination is termed as innovative. 

 

Creativity is often linked to the design, the moment of revelation when an idea 

emerges. Often coined as the ‘eureka moment’ or the ‘creative leap’ (Cross, 1997). 

A surreptitious moment, although it is acknowledged as a very valuable happening 

during an activity (Boden, 2004:11; Dorst & Cross, 2001:426).154 Gale and Kaur 

state ‘A textile designer has to find the right balance between creativity, innovation 

and commercialism’ (Gale and Kaur, 2002:37).  

 

The research study framework aligns with a definition of ‘creative thinking’ as it has 

the ability to view and analyse positions from different perspectives that are beyond 

normal insights - an expansion of analytical thinking (Thompson and Thompson, 

2008:39). Judging design, relies on an individual’s perception of creativity and how 

they comprehend/interpret this (Section 4.7). Swann (2002) suggests creative 

design can stem from creative energy attached to vague or random intuition about 

a design scenario. In this research, a creative approach is adopted to explore the 

context of generatively designed woven textiles.155 Creativity is linked with intuition 

and tacit thinking, present in the synthesis of ideas as an influencing factor, that 

contributes to the research process and outcomes. It is consistently active in the 

design process. As suggested by Haefele (1962), Dorst & Cross (2001), creativity 

is an integral part of the design process that leads to innovation and is crucial for 

the completion of this research project. The researcher has to balance between 

creativity and innovation in the initial execution of creating the generative blocks of 

code, as well as using them effectively and repeatedly, to form novel iterations. 

  

                                                        
154 Creativity plays a substantial role in textile design practice, yet it is still not clearly defined in this 
context. The notion of creativity is also strongly connected with the aesthetics of textiles as well as 
the process of designing the textiles. 
 
155 The integration of generative programming with woven textiles has evolved to create a design 
process that is specific to this research study (Section 3.3). 
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3.6.8 DECISIONS OF THE DESIGN AND MAKING PROCESS 
Practitioners make decisions based on their experience, intuition and knowledge. It 

is the researchers in-depth knowledge that enables the making process to develop 

into outputs. The process of making as an action of design practice a design 

method; an ability to interpret theory and knowledge by the researcher is specific to 

their own practice. Designing through making becomes an integrated process and 

is developed in this research by the researchers creative (generative programming) 

approach (Bunnell, 2000). Therefore, designers must ‘…concentrate on 

‘…‘designerly’ ways of knowing, thinking and acting’… to support and encourage 

their own design process (Cross, 2000:97; Section 2.2). Linking cognitive thoughts 

of tacit knowledge, theory and creativity with physical making is a skill that the 

researcher forms through practice. We cannot anticipate:  

 
…the design process to be as clear, logical and open a process as the scientific method. 
Design is a messy kind of business that involves making value judgements between 
alternatives that may each offer some advantages and disadvantages (Lawson, 2004:81). 

 

The relationship between ‘thinking’ and ‘doing’ produces connections, leading to 

both successful and unsuccessful outcomes. This forms a practitioner’s design 

process. It differs by design discipline and every practitioner will ultimately work in 

their own unique way. This is what facilities learning, regardless of the level of 

success, as outcomes will evolve and feedback into the design process.  

 

Katie Bunnell in ‘Designing Through Making’ (2000:2) suggests tacit knowledge in 

design practice is explored for its value in design research. Shaping models and 

theories of work, with a clearer understanding and documentation, so that it can be 

molded and disseminated for future reference. This vision can be applied to textile 

design practice; and influences the articulation and use of knowledge. This study 

aims to illustrate that there are clear areas in the existing design research discourse 

in which textile design, can provide a unique perspective. Thus, avoiding the ‘tacit 

synthesis’ that has previously and in some cases still is an acceptable standard in 

academic and professional practice (Igoe, 2010:8). Tacit knowledge is individual 

and specific and is not synthesised – setting it apart from other theories. 
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The judgements made throughout the design process in this project have direct 

impact on the outcomes of this research; they are a consequence of the researchers 

decisions and actions. These choices are based on knowledge, theory and 

experience. This is the starting point for selection decisions; the methodology 

extends them, and the grading systems test their validity and the validity of the 

research outcomes. Applying this to the new outputs continues to generate new 

knowledge through actions of making and doing; in turn, fulfilling the design 

objective. 
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3.7 VALIDATION METHODS 
Around the time Donald Schön (1991) wrote ‘The Reflective Practitioner’, the validity 

of reflection in action was not as widely accepted. Technical expertise was seen to 

hold more validity in science-based practice. Validity refers to checking the accuracy 

of information; which is applicable for research including design practice: 

 
…in many ways the most important criterion of research is validity, which is concerned with 
the integrity of the conclusions generated by a piece of research (Bryman and Teevan, 
2005:25).  

 

Schön (1991:69) ‘…links the art of practice in uncertainty and uniqueness to the 

scientist’s art of research’ and concludes that reflection in action is an appropriate 

and effective protocol of validity. This, however requires more epistemology of 

practice-based subjects to extract how problems are resolved through reflection. 

This provides the rigor, claimed to be absent in practice-based research (Ibid).  

Cross (2000:98) also discusses validation in design research and classes ‘best 

practice’ with specified characteristics: 

 
• Purposive - based on identification of an issue or problem worthy and capable of 

investigation 
• Inquisitive - seeking to acquire new knowledge 
• Informed - conducted from an awareness of previous, related research 
• Methodical - planned and carried out in disciplined manner 
• Communicable - generating and reporting results which are 
• testable and accessible by others. 

 
 

Therefore, via the abductive practice of design research, subject insights are 

revealed through resolving problems for potential unknown answers that may or 

may not be found. Swann (2002:52) claims that:  

 
…visual form (as manifested in a design model) is a valid form of knowledge, albeit more 
problematic to verbally explain to “readers” not accustomed to seeing and understanding 
visual/ spatial concepts.  
 
 

According to Carole Gray and Julian Malins (2004), this visual related research, 

establishes methods that will translate this way of thinking, analysing and 

interpreting information that is relevant and contributes knowledge to the research 

discipline.  
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Consequently:  
Our task as researchers in the visual arts is to try and develop more appropriate research 
methodologies: this will not be accomplished without risk, without error, but certainly will not 
be accomplished by repetition and regurgitation of orthodoxy (Gray and Malins, 2004:95).  

 

Validation classifications Cross’ (2000:98) are applied to this research, the ‘Purpose’ 

and ‘Inquisitive’ are outlined in Chapter 1: the introduction/research question/aim 

and objectives. In Chapter 2, the ‘Informed’ literature review draws attention to prior 

related research and reinforces the gaps in knowledge that have informed this study. 

The ‘Methodical’ approach is in Chapter 3, where justifications for both the design 

process and approach taken to create the generatively designed textiles. Chapters 

4-6 present the ‘Communicable’ information as examples of digital designs and 

woven textiles; providing the design process formation from initial concept to 

execution and analysis.  

 
Precise documentation of this practice-based research has conveyed, in a 

systematic and communicable form; the methods used and clarifies the processes 

involved in developing this research. The documentation and design outputs are 

data; the project as whole and the thesis provides the understanding. In addition, 

‘…all measurements (even observations) are indexes to constructs of interest, not 

the constructs themselves’ (Cobb et al., 2003:13). The grading systems or the 

‘Parameters of Success’ in Section 4.7 are implemented to establish levels of 

‘measures’. In relation to this research, these are design decisions. These are some 

of the most substantial judgements and choices made, as this impacts consistency, 

objectivity and ‘rigor’ of the research output. As a consequence, the design process 

is comparable to Cobb et al’s (2003) indexes where validity is designed into the 

design methodology. 
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3.7.1 EXPERT VALIDATIONS 
The specific level of field expertise held by an individual will impact the significance 

and validity of knowledge produced. Knowledge of the process of weaving differs 

vastly between novices and experts, shown in the study of Pirita Seitamaa-

Hakkarainen and Kai Hakkarainen (2001). They concluded that domain-specific 

knowledge applied by experts, as opposed to novices, was used confidently for 

proficient designing, reflectively and simultaneously in both visual ‘composition’ and 

technical ‘construction’ spaces. Similarly, Dorst (2004) presents a cross-comparison 

between Heubert Dreyfus’ model of five stages of expertise development (1986) 

and Cross’ eight basic design abilities (2001) in order to locate a design expertise 

model. Dorst (2004) determines a more rigorous model which is required to 

accurately capture the qualities designers possess in design thinking. Nonetheless, 

there are clear differences between the different levels of design experts, amongst 

them the intermediate boundaries between expertise and abilities are blurred. 

 

Creswell’s (2013) framework about validation in qualitative research suggests or 

validation strategies that researchers employ accepted strategies to document the 

‘accuracy’ of their studies (Creswell, 2013:250).  In member checking, the 

researcher solicits participants’ views of the credibility of the findings and 

interpretations (Ibid, p.252). Expert insights to specific areas add further value to a 

discipline. This method was applied in order to gain feedback of both the generative 

designs and the woven textile designs. Two of the woven textiles pieces and 

corresponding digital designs were presented and experts provided insights and 

feedback on the research outputs (Section 5.4/Appendix D). This qualitative 

research method establishes the quality of the researchers designs, as well as the 

accuracy of each other’s assessments of the designs (Ibid). 
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When assessing quality, it can develop comparative methods. In the context of 

education, Adaptive Comparative Judgement (ACJ) (Pillpott, 2012) uses the 

judgement of teachers to replace the marking of tests. A comparison of two students 

work is made, and the decision of which is better is established. In repeating this 

act, a measurement scale is formed, showing the relative quality of each student’s 

work. In ACJ: 

 
 ... the judges are asked only to make a valid decision about relative quality, yet ACJ 
achieves extremely high levels of reliability, often considerably higher than any practicable 
operational marking process has ever achieved (Pillpott, 2012:281). 

 

ACJ is derived from the ‘method of comparative judgement’ (CJ) originally proposed 

by Louis L. Thurstone (1927) for work in psychophysics, noted that the method might 

be used for measuring purely subjective properties such as the observed quality of 

things ‘…such as ... sewing samples, Oriental rugs’ (Thurstone, 1927:376). In this 

study, the researchers subjective decisions surrounding the ‘perceived quality’ of 

digital designs and translations to cloth are judged using the ‘Parameters of 

Success’ models: ‘Data bend Criteria’ and ‘Translation to Cloth Criteria’. These are 

both outlined in Section 4.7. These are further adjudicated by experts in the field in 

Section 5/Appendix D. 
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3.8 A SUMMARY OF METHODOLOGIES 
This research project is led by weaving and so the research is defined by the design 

practice of generatively designed woven textiles. The research takes a creatively-

led approach following a design process to execute the woven textiles. The 

researchers prior knowledge and expertise in weaving are essential to form the 

basis of the research. 

 
The practical element of making textiles is the main activit informing this research. 

Making is a somewhat intrinsic process that connects to tacit knowledge and implicit 

thinking, which in turn helps to translate this research into explicit knowledge into 

both digital designs and physical woven textiles (evolving praxis). Decisions made 

during the generative design process and practical making stages significantly 

impact the final outcomes, as they are a consequence of the analysis and synthesis 

from the problem to the solution. The process of making uses praxis to iterate back 

into the design process for new outputs. As a result, the design process becomes 

cyclical and iterative. To support the iterative design process, reflective thinking 

during (reflection in practice) and after (reflection on practice) the practical design 

activities feed into future iterations of designs through reflexivity. This adds value to 

both the outcomes and the researcher through experiential learning. In this case, 

generatively designed textiles grow from a single idea into other and/ or refined 

ideas via iterations of one design. The design process model plays a significant role 

in enabling these activities to synchronise and perform as a catalyst for further 

outputs. Validation is built into the design process through the methods used and 

judgements actioned (Sections 3.1.1/4.4/4.7). This means that design research is 

translated and communicated through the ‘practice’ of design, they provide rigor and 

reliability and demonstrate how designs have improved. The various models 

produced are transferrable, providing further validation for the qualitative research  

study. 
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{CHAPTER FOUR} 
PRACTICE OVERVIEW 
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4.0 PRACTICE OVERVIEW 
 

This section provides a detailed overview of the practice element of the research 

project. Firstly, it outlines the archive-led aspect of the research (Section 4.1) and 

provides a diagrammatic summary of this entire process. It also discusses the 

discovery process (Section 4.2) with the archive material in Macclesfield Silk 

Museum & Paradise Mill, as well as the selection and refinement of this material for 

the research project. Visually, it illustrates how the contemporary archive is created 

from this source material, and how original elements are selected and categorised 

for creative digital development and re-interpretation. 

 

The documentation of these specific pattern books is outlined in Section 4.3. 

Responses to the specific samples are shown as extracts from sketchbooks, this 

has further informed an image database for the project. Due to the sheer scale of 

the archive material, there are over a thousand patterns in each MSMS pattern book 

(P52-P56), a classification system based on specific tags (style, shape and pattern 

type) was developed to inform the practice-based project. This further led to a nine 

colour-based taxonomy of the database to assist in the next stage of the design 

process156 (Section 4.4).  

 

The cyclical design process is shown as a series of steps that inform one another 

(Figure 4.28). It is shown in diagrammatic form, with iterative stages within the series 

of steps and a loop indicating the full cycle. Iterations of reflections are also mapped 

onto the research cycle, showcasing where these reflections inform specific stages 

in the design process (Chapter 5, Sections 5.1/5.2). This iterative research cycle is 

further mapped onto the four levels of the agile methodology (Discover, Design, 

Develop, Test) discussed in Section 3.3.5. What is clear is the design process is an 

iterative and cyclical one, a common factor amongst most other design and 

material/craft-based practices.157 Which combine subjective and objective 

                                                        
156 Refer to Section 2.3.4 in the Literature Review for discussions surrounding other practitioners 
working with archives and their specific methods used. This taxonomy method by the researcher sits 
alongside these specific approaches adopted by others. 
 
157 This has been foundation in the contemporary craft discourse (Greenhalgh, 2002; Pye, 1968; 
Adamson, 2007 & 2013; Sennett, 2008; Frayling, 2013). The ‘…interplay between tacit knowledge 
and self-conscious awareness, the tacit knowledge serving as an anchor, the explicit awareness 
serving as critique and corrective. Craft quality emerges from this higher stage, in judgements made 
on tacit habits and suppositions.’ (Sennett, 2008:50). Tacit knowledge is also outlined further in 
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judgements based on data, intuition and tacit knowledge. Sennett (2008:8) states 

that in the making process, intuition is actively engaged so that instinctively the 

maker is attentive to material which ‘…requires us to care about the qualities of the 

cloth’.  

 

A summary of the criteria for the ‘Parameters of Success’ at each stage is provided 

in Section 4.7. Using the agile methodology frame work, four stages are adopted as 

the agile method; 

 

• The DISCOVER stage looks at the selection processes of the archive 

material and what informs decisions in that process.  

• The DESIGN stage goes into detail about what constitutes a successful data 

bent design & selection of areas into repeat/non-repeat designs.  

• The DEVELOP stage gauges the selection of digital designs to be taken into 

the TEST stage.  

• The TEST stage, ‘success’ is outlined with reference to pre-existing 

knowledge. Success here is judged on the effectiveness of translation in 

terms of aspects of materiality and weave structure from digital design to 

woven cloth. 

 

The ‘Parameters of Success’ are seen as a grading scale of success in 

diagrammatic form with the use of a radar diagram (Section 4.7). ‘Success’ is seen 

on a scale of 0 to 10 during the archive, data bending and cloth translation selection 

criteria. This scale is used to define the perceived quality of design by the 

practitioner/researcher. This is how ‘success’ is gauged. 

 

  

                                                        
Sections 1.6.2 & 3.6.1. The detailed discussions of the design process stages are presented in 
Section 3.6. 
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An explanation of how existing tacit knowledge, broadly associated with textile 

production and more specifically to jacquard weave (Sections 1.5.1 & 3.4.1 & 4.1.1), 

informs judgements in the design process is covered in Section 4.8. This technical 

weave expertise is used throughout the process of design and includes; the 

selection of specific archive sample, the creation of a series of digital data bends, 

selection of areas into repeat/non-repeat and in the translation of digital design to 

physical cloth. 

 

Practice methods are discussed in Section 4.9. These include the following 

approaches; trial and error, experimentation & flow when working. The definition of 

‘success’ is reiterated though the use of both ‘successful’ and ‘unsuccessful’ 

examples throughout the design process. 
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4.1 ARCHIVE-LED DESIGN 
One of the objectives of the research is to bring the Macclesfield Silk Museums 

archives into contemporary relevance both as a historical reference and as a 

responsive site for design158. The Macclesfield Silk archive has distinct 

characteristics (material, pattern types and structures) which have informed the 

production of the new designs. This approach is intended to develop a design 

system using the production methods outlined, that can be applied more widely to 

woven design, textile design and other disciplines159.  

 

Each discrete step in the design process is critical to allow for different types of 

response. This indicates the specific nature of the cyclical process, that it can be 

interpreted according to how the information is used at any point. Specific reflections 

can be extracted at each stage and applied back into the archive for the Museum, 

into the new weave production and into more general design principles. This 

archive-led design process is summarised as distinctive symbols and it outlines the 

practice research outputs (Figure 4.1).  

 

The Museum archive material is used as source material, that the researcher 

responds too through generative design and the use of programming. The created 

iterations (data bends) and digital designs (repeat/non-repeat) form a new digital 

archive for future use by the Museum, artists, designers, practitioners and 

researchers. The digital designs created inform the selection of specific structures, 

yarns and colours in the production of woven cloth. They draw upon the original 

basic weave structures, but also create new complex multi-layered cloths on the 

jacquard loom.  

 

                                                        
158 The potential loss of archival material is a risk factor demonstrated by the closure of various sites 
and the dispersal and fragmentation of historic material, for example, the Cummersdale Textile 
Collection has been moved to the John Lewis Partnership Heritage Centre. Also, The Archive of Art 
and Design has just finished moving the Courtaulds archive to a new storage facility in Blythe House. 
Similarly, the Design Library, a vast archive of patterns and textiles dating from the 1750s to the 
present that is held across two venues, in central London and New York’s Hudson Valley. Another 
instance of this transportation and closure of larger sites is the Royal School of Needlework 
Collection. It has moved to much smaller accommodation than it once occupied, the Collection is 
mostly in storage and even the most splendid pieces are rarely seen other than by visitors to the 
RSN at Hampton Court Palace. Furthermore, it has been a ‘stored and closed’ Collection rather than 
catalogued and accessible one.  
 
159 Discussed in detail in Section 1.2 and in the Literature Review, Section 2.1. The wider application 
of this are outlined in Sections 6.2, 6.3 & 6.5. 
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As the generated designs are visually complex160, they will ultimately require 

multiple coloured weft insertions* and layered structures, thus the layered 

combination design mode* is a more successful design method for a multifaceted 

jacquard fabric* (Examples are presented in Chapter 5 and Appendices A/B). It 

integrates basic principles of woven fabric structure, colour science and computer 

technology (Sections 2.4.2-2.4.3). Fabrics constructed in this manner allow for 

increased colour mixing on the surface and are unrestricted by the content of digital 

images. This enables a high quality of colour expression on the fabric surface in 

order to recreate the digital designs into a physical cloth that replicates the surface 

pattern of the original generative design. 

 

This woven cloth stage is further split into two outputs as the work can be for one 

off pieces, or production161. This woven database also forms a new fabric archive. 

It will exist in both digital screen designs and physical woven cloth forms; in an 

attempt towards to reanimating the archive162. 

                                                        
160 Designs have lots of colours and shading within specific areas of the image. See Chapter 5, 
Sections 5.1 & 5.2 for detailed breakdowns in the translation process (the reduction of colours for 
example). Other digital design examples can be seen in Appendices A & B. 
 
161 The designs could be produced in two ways depending on the requirements of the end user 
(museum/portfolio). Designs are adapted, for example, if it was a one-off piece there will be more 
colours used, weft insertions, varying densities and more expensive yarn choices if it is a 
commissioned piece of work. Yet if the same design was used for production purposes then the yarn 
costs would be adjusted to meet the end user, but to also allow for enough profit per metre. Costings 
will be dictated by the length of cloth required, complexity of design (including yarn choice for both 
warp and weft, picks per inch etc), production and finishing costs. One project calculator example is 
shown Online at the following web address: http://www.haleystudio.com/yarn_calc.html (Haley 
Studio, 2018 [Online]). 
 
162The fabric archive forms part of Objective Four, Section 1.2. It is also part of the design system 
and can be used by Macclesfield Silk Museum and other stakeholders listed in Section 6.2. 
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Figure 4.1: Summary of archive-led research process and outputs (Stephens, 2017). 
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4.1.1 TACIT KNOWLEDGE 
All textile design practice processes emerge from and draw upon are tacit thinking 

and implicit knowledge. As Rachel Philpott suggests, ‘…textile design making 

processes informed by tacit knowledge gained through tactile, sensual exploration 

of materials.’ (Philpott, 2010:4). The making and material understanding alongside 

the acquisition of skill allows tacit knowledge to become embedded (Sennett, 2008). 

As a consequence, design is then connected to this knowledge, rather than it being 

separate. Making and designing are reciprocal (Gauntlett, 2011). Despite the focus 

being digital design, when working in the Processing environment, the sensuality of 

the material still informs the decision making on what is ‘successful’. This is 

subjective but is defined as tacit knowledge.  

 

The developmental cyclical process of making and designing evolves throughout 

the design process by referencing back continuously. Knowledge expands and is 

informed through acquired practice (Sennett, 2008). In the design process, 

‘research through design’ is used as a systematic analysis to progress the inquiry 

(Bye, 2010:7).  

 

Tacit knowledge cannot always be explained in practice because often its 

unconscious (Pye, 1964). The importance of tacit knowledge in this research is two 

fold; it enables the ability to understand and select from the archive the appropriate 

information and facilitates the amalgamation of traditional and new technologies163. 

More specifically to this research project, the existing weaving knowledge to craft 

production provides a foundation of knowledge that the researcher has been able 

to draw upon. 

 
 
 
  

                                                        
163 Existing weaving knowledge allows the researcher to choose appropriate areas within the data 
bended design image that the researcher judges to be easier to translate into a woven cloth. Due to 
the developed programming knowledge and the existing understanding of weaving as a process, 
then the two processes are easily fused in the design process. Without either, the researcher would 
be unable to undertake this study. 
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4.1.2 STRUCTURE OF DESIGN PROCESS 
The diagram below (Figure 4.2) illustrates the stages in design process of the 

practice-based work. The core stages show the linear movement from one stage to 

another, and the processes in arriving at these stages frame these elements. 

 

 
Figure 4.2: Structure of Design Process (Stephens, 2015). 

Archival Image Digital Databending Selection of Areas: 
On/Off Repeat

Selection of Final 
Images Cloth Production

Programming          Programming          Refinement              Translation 
    

 Physical to Digital                                                                    Digital to Physical 
 
         Programming            Refinement              Translation 
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4.2 DISCOVERING THE ARCHIVES 
During the discovery process, insight was gained into the specific and traditional 

methods of jacquard weave design, as well as both hand and power loom production 

(non-digital form) at Macclesfield Silk Museum and Paradise Mill (Sections 1.1.2 & 

1.3). A six-month research placement was undertaken from October 2015 to April 

2016. The archives contain over a thousand volumes of pattern books and these 

are at the core of the primary research (Figure 4.3). The specific collection that was 

selected was the Macclesfield Silk Manufacturing Society’s Collection P52-P56 

c.1933-1937 (Figure 4.5). This range was chosen because they form part of the 

original silk designs produced at the Mill until it stopped manufacturing (Section 

1.1.2). The archives contain many collections from other mills, including some in 

Europe. It also encompasses many local print collections. It was important to select 

a collection that was produced at the Mill during its active production time (c.1824-

1981). Due to the size of the archives, this filtering system also acknowledged 

realistic project management, allowing informed creative explorations to develop.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4.3: The archives at the Silk Museum (Stephens, 2014). 
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4.2.1 SELECTION PROCESS 
The sample books are almost a complete set, beginning in 1895 and finishing in 

1965. Early sample books contain both cloth and paper designs; after April 1911, 

the books only contain cloth swatches. Many are marked ‘sold’, indicating that the 

designs originated with the MSMS (Section 4.2). The relatively consistent dating in 

books allowed analysis of the approximate number of patterns introduced each 

year. There was a significant drop in numbers from 1937, after the Second World 

War when new economies emerged164 and the industry fell into decline165. Thus, 

the decision was made to select a period of sample books leading up to when the 

production cycle was at its most productive period. 

                                                        
164 Brocklehurst Whiston Amalgated, or BWA Ltd were kept busy producing items for the war effort. 
Since silk burned without leaving a residue it was particularly suitable for the manufacture of fuses 
and cordite bags, as well as in making burn dressings, although it was for parachutes that it was 
largely used. Towards the end of the war, the introduction of nylon led to some loss in production, 
but silk continued to be used for those who flew in Spitfires and Hurricanes, as it took up less space 
than nylon (Collins, 2000). 
 
165 After the war, BWA directors considered how best to re-introduce silk to a new generation of 
customers growing up in an era of rationing, deciding to make silk pictures that would demonstrate 
not only the capabilities of their looms, but also the skills and versatility of the crafts through silk 
weaving (Cowen, 2006). Thus, resulting in the reduction in quantity of patterns from the mill. 
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4.2.2 REFINEMENT OF SELECTED ARCHIVE MATERIAL 
The importance of the MSMS series in terms of the Mill, lies in the technical 

information they contain as well as the intricacy of weave of each design. There are 

many notations regarding the weave structure, demonstrating colourway and 

pattern options. Those created on the shuttle power loom166 are often marked to 

distinguish them from handwoven production (Figure 4.4). Until 1904, work was 

solely done on the jacquard handloom, after which time shuttle power looms were 

gradually introduced alongside handloom weaving167.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.4: P55 Fabric Sample – 56590 (Stephens, 2015). 

                                                        
166 A shuttle power loom is a type of loom that is powered mechanically instead of using human 
power to weave patterns or thread into cloth. It is operated by electric power, shedding and beating 
is done automatically. This results in a high running speed, higher production quantities and complex 
designs (Cassidy & Goswani, 2017). 
 
167 The notation required for handloom weaving includes the following; first sketch, design draft, 
which then leads to the cards being cut. The weaver then has the following information to work with: 
ends per inch, colour(s), machine hooks, machine cards, picks (weft threads) per inch. This is the 
same information for the shuttle power-loom, however the distinction between hand and power loom 
is noted on the pattern book. 
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This period (c.1933-37) and consequent sample books that were selected from the 

Macclesfield Silk Manufacturing Society Collections are predominantly composed 

of geometric patterns (Figure 4.5). These five archive books were also the ones that 

were in the best physical condition for use as source material in the research and 

allowed access of notational information. 

 

 
 

Figure 4.5: MSMS P55 Archive Sample Book (Photo taken by Stephens, 2015). 

 

The firm MSMS was one of the leading suppliers of the Macclesfield longscarf168. It 

was produced by several firms in the 1930’s. Ties were woven in strips and not cut 

                                                        
168 The Macclesfield Longscarf is a tie that was developed by local companies, including MSMS and 
Cartwright and Sheldon following the reduction of broadcloth weaving in a 1904 report (Collins, 
2000). 
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on the bias169, producing a straight end, usually with the manufacturer’s name 

woven along the bottom. Whilst popular for a while, the ties did not hang as well as 

conventional ties. Therefore, selling aids170 were produced, for example the 

Brocklehurst gold tassel, which had a gold tassel sewn into the tip of the tie, as a 

sign of quality. The ‘uncrushable’ and the Tootal range of ‘green’, ‘red’ and ‘blue’ 

were all created; denoting quality (Collins, 2000). 

 

This collection has predominately geometric and stripe pattern types, with the 

inclusion of some floral samples as well. Macclesfield at the time was also known 

for its silk stripe (Collins, 2000) creations, some of which can be seen in the pattern 

books selected for this research. The stripes were a plain weave crepe* with a spun 

warp* and thrown crepe weft*. The stripe was set up in the warp and the weft was 

often one colour. Therefore, it was reasonably cheaper to produce. Other firms such 

as Cartwright & Sheldon, Brocklehurst Whiston, James Arnold & Co., Joseph 

Dunkerley, T& H Hambleton, James Kershaw, Edmund Lomas and Harry Turner 

were all producing stripe during this time (Collins, 2000). The stripes by these 

companies were used for dresses, blouses, scarves cut on the bias and 

handkerchiefs. Stripes were often combined in vertical, horizontal, or diagonal 

panels to create contrast; often trimmed with buckles and buttons.   

 

As these designs were predominately intended for the longscarf or ties, the small 

scale of pattern design reflects this end use. Also, having smaller repeats, with fewer 

colour combinations on the cloth would simplify and speed up the weaving process, 

offering economic benefits. Small repeats mean a simple draft plan, fewer punch 

cards needing cut and if a mistake was made in the weaving process, it could be 

easily reversed. If one weft insertion (one colour) was used in the design, this would 

also enhance productivity. These key construction and creation aspects have 

informed the approach in the translation of digital design to woven cloth (Section 

4.7.4).  

 
  

                                                        
169 This on-grain cut is less common than bias cuts by dressmakers/tailors. The bias cut is done at 
45° to its warp and weft threads, allowing for a better drape as the fabric is more elastic and fluid 
than the on-grain cut.  
 
170 These ‘selling aids’ were created to illustrate to the buyer that they were purchasing high quality 
goods, hoping to encourage sales to the similar scale of traditional ties at the time. 
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4.2.3 ARCHIVE SELECTION CRITERIA 
The selection process had the following guidelines for selecting relevant material: 

 

 
 

Figure 4.6: Archive ‘Selection Criteria’ (Stephens, 2015). 

 
This grading system provides the methodological framework around the selection 

process. It is a model the researcher used for choosing archive samples. Figure 4.6 

outlines the decision around the selection of Fabric sample 56725 (Figure 4.27). 

The grading system is divided into six criteria, graded from 0 - 10 (0 = worst, 10 = 

best) in the radar diagram: 

 

• PATTERN TYPE - 0 to 10 grading 

• COMPLEXITY OF DESIGN - 0 to 10 grading 

• SHAPE - 0 to 10 grading 

• REPEAT SIZE - 0 to 10 grading 

• STYLE - 0 to 10 grading 

• COLOUR - 0 to 10 grading 

 

  

PATTERN TYPE

COMPLEXITY OF DESIGN

SHAPE

REPEAT SIZE

STYLE

COLOUR

SELECTION CRITERIA
GRADING

0 

10 
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Fabric Sample 56618’s grading is illustrated in Figure 4.7 (Figure 4.26). Within this 

framework, if the diagram outlined line in dark grey area is larger, it is seen as a 

more ‘favourable’ or ‘successful’ archive to take through to the next stage in working 

towards creating a contemporary archive and documenting them (Sections 4.2.4 & 

4.3). In this case, both archive samples shown are chosen for the archive database 

(Section 4.3) 

 

 
 

Figure 4.7: Archive ‘Selection Criteria’ (Stephens, 2015).
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4.2.4 CREATION OF CONTEMPORARY ARCHIVE 
By reanimating (Section 1.5) the original source material, a contemporary archive is 

created through the research project (Figure 4.8). These digital designs and fabric 

samples draw from the original source material into a contemporary form through 

the use of generative design and programming in the design process. 

 

 

 

 

 

 

  

Figure 4.8: Diagram illustrating the creation of the contemporary archive (Stephens, 2016). 



 
 

 173 

4.3 DOCUMENTING THE ARCHIVES 
During each session with the archive material, notes were made on first responses 

to the fabric swatch and annotations in the MSMS pattern books P52-P56 in the 

collection. These detailed reactions to colour, material, pattern, form, intricacy of 

weave structure is recorded in the researchers sketchbooks; there are some 

individual samples in the following section (4.3.1 & Figure 4.9). Responses are 

based on both the fabric swatches and annotated notes in the MSMS pattern books. 

The original pattern book notations bring a useful parallel analysis to the 

contemporary note taking. These selected archives have been formally developed 

and informed into the taxonomic classification (Section 4.4).  

 

 

 

  

Figure 4.9: Archival Response Sketchbook (Stephens, 2015). 
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Table 4.1 outlines the quantities of archive samples selected from each sample 

book. There are over 1000 patterns in each book, so it was a necessity to narrow 

down the focus within each MSMS sample book. 

 

 
SAMPLE BOOKS: 

 
 

STAGE 
 

P52 P53 P54 P55 P56 

 
ORIGINAL 

NUMBER OF 
SAMPLES 
SELECTED 

 

59 79 24 153 28 

 
Table 4.1: Quantities of swatch samples selected from each MSMS sample book  

(Stephens, 2015). 

 

These archive samples have been photographed and documented for future use. 

The following sets of pages showcase the selected archives as thumbnails for each 

MSMS sample book. 
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MACCLESFIELD SILK MANUFACTURING SOCIETY’S  
P52 ARCHIVE SAMPLES (59): 

Figure 4.10: Archive swatch samples: MSMS P52 (Stephens, 2015-16). 
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Figure 4.11: Archive swatch samples: MSMS P52 (Stephens, 2015-16). 
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Figure 4.12: Archive swatch samples: MSMS P52 (Stephens, 2015-16). 
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MACCLESFIELD SILK MANUFACTURING SOCIETY’S  
P53 ARCHIVE SAMPLES (79): 

 

 

Figure 4.13: Archive swatch samples: MSMS P53 (Stephens, 2015-16). 
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Figure 4.14: Archive swatch samples: MSMS P53 (Stephens, 2015-16). 
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Figure 4.15: Archive swatch samples: MSMS P53 (Stephens, 2015-16). 
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Figure 4.16: Archive swatch samples: MSMS P53 (Stephens, 2015-16). 
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MACCLESFIELD SILK MANUFACTURING SOCIETY’S  
P54 ARCHIVE SAMPLES (24) 

Figure 4.17: Archive swatch samples: MSMS P54 (Stephens, 2015-16). 
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MACCLESFIELD SILK MANUFACTURING SOCIETY’S  
P55 ARCHIVE SAMPLES (153): 

 

 

Figure 4.18: Archive swatch samples: MSMS P55 (Stephens, 2015-16). 
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Figure 4.19: Archive swatch samples: MSMS P55 (Stephens, 2015-16). 
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Figure 4.20: Archive swatch samples: MSMS P55 (Stephens, 2015-16). 
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Figure 4.21: Archive swatch samples: MSMS P55 (Stephens, 2015-16). 
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Figure 4.22: Archive swatch samples: MSMS P55 (Stephens, 2015-16). 
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Figure 4.23: Archive swatch samples: MSMS P55 (Stephens, 2015-16). 
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Figure 4.24: Archive swatch samples: MSMS P55 (Stephens, 2015-16). 
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MACCLESFIELD SILK MANUFACTURING SOCIETY’S  
P56 ARCHIVE SAMPLES (28): 

 
Figure 4.25: Archive swatch samples: MSMS P56 (Stephens, 2015-16). 
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Figure 4.26: Archive swatch samples: MSMS P56 (Stephens, 2015-16). 
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4.3.1 SKETCHBOOK SAMPLES 
Macclesfield Silk Manufacturing Society, Sample Book P55 in Tables 4.2-4.4: 

 

FABRIC SAMPLE: 
 

DESCRIPTION: 
 

 

Fabric Sample 56618: 

 

This design has a strong iteration of 

the rectangle – rotated on a 90° plane 

– back and forth in order to create the 

appearance of a square formation 

(rectangles placed alongside one 

another). Black and white are used to 

create crisp outlines of the repeating 

shapes. The black frames the white 

rectangular forms. To further 

distinguish the two colours – two 

different structures are used; white – 

plain weave, black – weft faced 

structure. Finally, the red squares 

frame the repeat in four corners – 

harnessing the grid formation. 

 
Table 4.2: Fabric Sample 56618 (Stephens, 2016). 
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FABRIC SAMPLE: 
 

DESCRIPTION: 
 

 

Fabric Sample 56725: 

 

A strong optical illusion is created in 

this design through the use of shading. 

A depth illusion on the surface of the 

fabric. The repeated lines form two 

rectangles on top of one another, red 

at the back, white at the front. This is 

what creates the illusion – with colour 

overlay and changing sizes of triangles 

on the cloth. There’s also a very strong 

diagonal repeat on both axis’ as the 

lines flow and repeat on both. The 

black solid background creates further 

depth to the design. Simple weave 

structures are used. 

 
Table 4.3: Fabric Sample 56725 (Stephens, 2016). 
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FABRIC SAMPLE: 
 

DESCRIPTION: 
 

 

Fabric Sample 57016: 

 

Optics play a huge part in the success 

of this design. It’s bold, yet it looks 

complicated and refined. The 

structures used in this design make it 

particularly interesting, as the shading 

adds to the optical illusion – it’s like it’s 

going away from you around a centre 

point. What further enhances this 

illusion is the use of space and scale in 

the design – slight alterations in the 

width of the design elements are what 

make it successful. The use of black 

and white in a checkerboard effect also 

create grid like forms as an overlaying 

repeat. 

 
Table 4.4: Fabric Sample 57016 (Stephens, 2016). 
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4.3.2 RESPONDING TO THE ARCHIVES 
The colours, yarns and structures used within the archive itself illustrate trends in 

production at the Mill (See Figures 4.10 - 4.26). If the samples were too deteriorated 

to use for the project, then they were disregarded. The samples used needed to 

retain a true resemblance of the original colour, or if the repeat was completely 

altered by the deterioration of the archive itself. Tacit weaving knowledge (Sections 

1.5.1 & 3.4.1 & 4.1.1) assists in this process as the researcher can see what yarns 

either have been damaged physically or what ones have just aged badly by the 

conditions in the Mill before it became an organised archived facility. 

 

Swatches demonstrate structural information, yarn characteristics, colourways and 

pattern options. They also illustrate the sett of the silk, yarn type and yarns per 

pound. The count system is illustrated (yarn size) for both the warp and weft yarns 

as well as their colourings. It also provides information on the cloth types such as 

‘tissue’ as well as the ends per inch of that particular design. All of these aspects 

have informed the selection of the specific archive samples from each pattern book. 

The weight*, textures*, colours*, fibers* and simple weave structures – plain*, 

basket*, twill*, crepe*, sateens* and satins* are noted. Whether it is a balanced*, 

warp faced* or weft faced* cloth. These are all aspects that a weaver would 

recognise when analysing a fabric swatch. 

 

Aesthetically, responses to pattern type, shape, style and colour are documented. 

Horizontal, vertical, diagonal and grid form patterning are explored when viewing 

each sample. The size of repeat and complexity of the overall design are considered 

in the selection process. All of which assist in the translation to cloth stage in the 

design process (Section 4.8.4). 

 
With regards to the samples’ structures; the detail in which the jacquard can weave 

is multifaceted. Many of the jacquard designs are enhanced by simple and complex 

structures being woven within the same cloth. It allows for a lot more freedom in the 

design process. Fewer restrictions are in place compared with working on a dobby* 

or table top handloom*. There’s less focus on the design being divisible by a specific 

number of shafts (4,8,16,32) in order to fill the width of the cloth. Therefore, it is a 

freer environment to design within. On a dobby or handloom, a weaver is constantly 

making the decisions around the suitability of design and chosen woven structure 
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are mutually dependent. Whereas on the traditional or contemporary digital 

jacquards, it is a second consideration in the design process. Linear drawings are 

still initially composed, but then the colouring/texture/structural decisions come after 

(Figure 4.27). Too often on a handloom you are concerned with creating a design 

that fits within a specific framework of numbers and restrictions*. 

 

 
 

Figure 4.27: Example of a linear drawing with colourings by the researcher (Stephens, 2016). 
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4.3.3 REFLECTIVE JOURNAL 
The reflective journal was a method for capturing the design research process and 

unconscious reflections rising from improvisation and working with the design 

processes. Reflections have taken place on specific pattern selections as well as 

the researchers initial responses to the specific patterns chosen for the database 

from the selected archive material (Section 4.3.1). 

 

Ideas come from creative ‘play’171 and observation. It has become a rich artifact that 

captures and informs the design process, assisting in the development of creative 

thinking. These elements have been examined and re-examined during the 

research process, enabling the research to be evaluated, achievements outlined 

and shape future objectives (Figure 4.28).  

 

Figure 4.28: Weave Journal Notations from Reflective Journal (Stephens, 2016). 

 

 

                                                        
171 Richard Sennett, in ‘The Craftsman’ (2008) outlines this notion of the ethos of play. He believes 
that the 'universality' of our early play experiences - our relentless experimentation with material stuff, 
the rules of games and the bending of them – this is the basis for his belief that we can all be 
craftspeople. 
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This research can be externally analysed if required, by viewing the qualitative 

collection methods used during the discovery stage with the archive material 

(Section 3.3.1.1). Sketchbooks and journals provide a primary resource material for 

the research as they are the documented initial responses from the practitioner 

(Figure 4.29). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4.29: Initial sketch of archive material surface (Stephens, 2016). 

 

They include reflections on: 

• Specific pattern selections 

• Initial responses to the specific pattern 

• Responses to digital designs (data bending / repeat programming) 

• Woven construction (structures/yarns) 

• Final fabric production 
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4.3.4 THE PATTERN BOOKS 
First hand experience of the archives has provided an invaluable resource for this 

research project. Initially, it was a daunting task due to the sheer scale of the 

archives at the Museum, however the selection process has enabled the project to 

become manageable and realistic. The selection, concentration, method of analysis 

and digital archive system developed from these specific books provides a model 

for future research on further volumes. This serves as a contribution to knowledge, 

that is a method adopted in evaluating the archival material that can be applied to 

the rest of the collection. This is the first time the archive has been recorded digitally, 

using novel methods. 

 

This system has also facilitated a better understanding of the construction, pattern 

types and design process. As the majority of samples were for ties or longscarfs; 

the designs were of basic woven structures with as few colours as possible. The 

analysis of the selected archives completed during the placement at Macclesfield, 

has been used to build a full image database documenting this process of analysis, 

which is available to the Museum, Mill and future designers (Figure 4.30). 

 

Figure 4.30: Image database created from the MSMS P52-P56 c.1933-1937 archives, The Silk 

Museum and Paradise Mill, Macclesfield. Screenshot by Stephens (2016). 
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4.4 TAXONOMY OF THE SELECTED ARCHIVE MATERIAL  
During the selection process a tagging system was developed for the classification 

of the selected (MSMS Collection P52-P56 c.1933-1937) archive material. This kind 

of metadata helps describe an item and allows it to be found again by browsing or 

searching through the digital archive. The flexibility of tagging allows users to 

classify collections of items in the ways that they find useful; as well as the principles 

underlying such a classification.  For example, the Andrea Aranow Textile Design 

Collection, established in 1987, has over 40,000 items and is tagged using visual 

information; period, colour, pattern, spacing, luminescence and layout. Historical 

context is also included to assist users of the archive as the textile collection spans 

many eras and locations across the world (Aranow & Sayan, 2017 [Online]). 

 

This categorisation is designed to assist the user. It was adapted and applied to the 

selected archive sample books in Macclesfield. The taxonomy is used as a method 

of making accumulated information both accessible and useable (Oxford, 2018 

[Online]). The information is organised and indexed so that the archives can be 

explored through the tags or keywords selected for the taxonomy. The taxonomy 

also allows the movement between style, shape and pattern type tags, as well as 

the inclusion or exclusion of specific colours in the search. Continued maintenance 

is necessary, in both updating the taxonomy to keep it relevant, and classifying new 

information as it is added. 

 

The selection has been categorised into fourteen tags:  

 
Table 4.5: Tagged system database sections created from the MSMS P52-P56 c.1933-1937 

archives, The Silk Museum and Paradise Mill, Macclesfield (Stephens, 2016). 
  

STYLE SHAPE PATTERN TYPE 
DIAGONAL CIRCLE FLORAL 

HORIZONTAL DIAMOND GEOMETRIC 
VERTICAL RECTANGLE STRIPE 

CHECKERED SQUARE  
SHADED STAR  

 TRIANGLE  
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Following the discovery and analysis of the selected material into a fourteen tagged 

system, a second system based on colour developed. This further assists the design 

process as the source material is sectioned off into colour categories for the next 

stage of the design methodology (Design Stage, Section 3.3.1.2). 

 

The database is categorised into nine colours that have been identified within the 

archive selection: 

 

 
Table 4.6: Tagged system database colour sections created from the MSMS P52-P56 c.1933-1937 

archives, The Silk Museum and Paradise Mill, Macclesfield (Stephens, 2016). 

 

For example, to select a source sample that is a geometric pattern type, with 

squares in the design and contains both black and white colours; highlight these 

options and the database narrows the selection automatically. This method of 

reordering correlates with and mimics the piecing back together of the archive image 

within the data bending design process (Section 4.8.2). 

 

In summary, the database contains the following information: 

• Woven notation information held within the photograph of the fabric samples 

(Example shown in Figure 4.4/4.5) 

• Dual photo documentation of the archive (full notation shot and close up) 

• Style, Shape and Pattern Type (14 shown in Table 4.5) 

• Colour (9 shown in Table 4.6) 

 
 
 

 
  

COLOURS 

WHITE BLACK GREY 

RED ORANGE YELLOW 
GREEN BLUE PURPLE 
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4.5 THE SUBJECT OF MAKING 
The project is practice-based and explores the hybrid connections or realms 

between digital/virtual and hand/real expressions (Campbell, 2007). This practice-

based enquiry contributes to the development of the use of programming functions 

as a design and production method in woven textile design. This is another 

contribution to knowledge. 

 

As previously discussed, the use of affiliated making and digital technologies by 

designers and the use of tacit and technological skills, enables the exploration of 

the relationship between digital and material practice (Campbell, 2007). Tacit 

knowledge (Sections 1.5.1 & 3.4.1 & 4.1.1) is about the intuitive, the subjective and 

this mixes with the objective and known (Dormer, 1994). David Pye’s (1964) 

discussions on risk and uncertainty in craftsmanship links to the trial and error style 

of flow in making, which is best for certain effects172. Until a physical sample is 

actually seen it’s hard to get the best results from the very first attempt. 

Experimentation in this phase of the design process allows the researcher to flow 

between digital and physical. It is most interesting. 

 

Malcolm McCullough (1998), Professor of Architecture at Taubman College, the 

University of Michigan, proposes that it is vital to have knowledge of specialist 

making in order to design creatively and effectively with any software. This research 

is practice-based, investigating generative design methods and its application to 

weave design. Generative design is primarily centered around designers writing 

their own code which they can use to produce outputs they would normally not be 

able to create with existing digital industry design tools (Pearson 2011). The 

research will not use computer technologies to mimic pre-existing methods of 

design, or replace existing skills, but rather, use the programming language to 

extend design possibilities. In other words much like Shilito’s premise that through 

practice technology can be utilized and applied to create innovative works that were 

previously impossible to make (Shillito, 2013).  

 

  

                                                        
172 See Sections 3.6.1-3.6.8 for further clarification and in-depth discussions of this in the design 
process stages.  
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Processes discussed in this section allows the practitioner/researcher to respond to 

material happenings. The primacy of material and skill based approaches in craft 

practice are adopted, and reconsidered through the application of programming and 

digital coding. Within weave specifically, the understanding of yarn, density of thread 

counts and twist is central to the realisation of cloth production. The jacquard weave 

process, and the complex variety of weave/cloth structures is channeled to inform 

the coding of new design iterations. This material knowledge underpins the digital 

methods that are within the design process establishes an innovative and intuitive 

way of working. 
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4.5.1 TRIAL & ERROR 

Trial and error is central to the creative processes within a design methodology 

(Section 3.4). For example, if a data bent design is not of an acceptable level, it 

initiates a return into the Processing environment to produce another data bent 

design (Figure 4.2: Stage One). Similarly, if the selection of a specific area (Figure 

4.2: Stage Two) into a repeat/non-repeat did not work then the researcher would 

again go back to the original data bend design and select another area for 

manipulation. Finally, if the translation into cloth was not at a high level, the 

researcher would return to the Scotweave software and make changes to yarn, 

structures, as well as colour changes on the loom.  

 

Two questions are posed in the translation process;  

• How is the translation of the digital design into cloth determined?  

• What changes are made to improve the translation and final production of 

cloth?173 

 

In answering these questions, the following technical areas are considered in 

relation to the accuracy of image conversion from digital to physical cloth: warp 

densities, woven structures, yarns and colours of both warp and weft insertions. At 

this point sketchbooks and archive material are also reviewed in this iterative 

research as a method of refinement in the translation process. The design is 

informed through the decision-making process is determined by the ‘Parameters of 

Success’ as set out (Section 4.7).  

 

These iterative methods on the loom test the interaction between properties and 

materials. They are identified as warp densities, weft materials and structures which 

are altered in this process. For instance, if the image is crisp and an accurate 

translation from the digital image to the physical cloth it is deemed an effective 

translation. If it is not the case then alternative woven structures (plain, basket, twills 

and satins variations) need to be used in order to rectify this translation issue. Where 

there is variation through the translation into cloth, it is welcomed and provides a 

different aspect to reflect upon. Alternatively, warp densities and weft materials can 

be modified in obtaining a crisper surface image on the cloth. 

                                                        
173 Scotweave aids this process and the researchers tacit knowledge is used within the weave 
programme. 



 
 

 205 

Also, if the colourings match from screen image to physical cloth, it is an effective 

translation. Pantone colour charts aid this process. If more colours are required than 

what is available on the loom, there would be further colour mixing of yarns through 

the change of specific structures (a warp to weft facing structure) and yarn 

deviations (a ‘z’ twist to an ‘s’ twist yarn, a silk to a cotton yarn, or a two to three ply 

yarn). The overall cloth finish will be affected; whether it is sheen or matt, smooth or 

rough, and if the fabric is dense or light. If this still did not produce a successful 

outcome, then colour matching would occur on the Scotweave programme. This 

process involves removing the quantity of shades of one colour by colour matching 

those close to one another within the digital designs. This reduces the blurred edges 

and shading effectively within any given digital design in the software. As a result, 

the image that is to be woven would be less complicated, so the loom would be 

quicker to weave it, and it would reduce the volume of weft insertions used to colour 

mix. 

 

Finally, if there are still too many colourings in the overall fabric then weft insertions 

can be removed in order to simplify the design. The same goes for the opposite - 

increasing colour insertions - if required. This also links to the stability of the fabric 

as they are developed from a lampas woven structure* (Watson,1913). If weft 

materials are added or removed, then the stability of the fabric changes. Structural 

changes will need to occur if the addition or removal of these weft materials affects 

stability to the point where the fabric cannot be woven because it is too dense or too 

loose in construction (Chapter 5 & Appendix E). 
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4.5.2 EXPERIMENTATION 
The most experimental phase in the design stage is the data bending environment 

when working between a lot of variables within the image. The restrictions are 

between 0-100% as there are random variables within the code blocks. Exact 

iterations aren’t duplicated when two (20% for example) percentages are used. The 

program chooses its parameters within the block of code. Ten variations are 

produced from one archival image (Section 4.8.2), but only one successful image is 

chosen for further manipulation in the second stage in the digital design process174 

(See Figures 4.35 and 4.39). 

 

4.5.3 FLOW WHEN WORKING 
Programming results become more successful the longer the researcher spends in 

the Processing environment. As a rhythm is achieved, the programming process 

becomes automatic, almost unconscious decision-making. The digital making is 

becoming another making tool, which can be referenced in craft theory through 

Malcolm McCullough (1998). This is similar to the experience of working on the 

loom.  The build-up of tacit knowledge informs the design decisions in the 

Processing environment. Decisions become quicker, more expressive and 

experimental. As discussed in Section 4.8, the use of existing weave knowledge 

also informs decisions throughout the cyclical design process (Figure 4.30). 

 

  

                                                        
174 Not every successful data bend / repeat/ non-repeat is translated into a fabric. There is a new 
aesthetic produced as a result of the generative process. Examples are provided in Chapter 5 and 
Appendices A & B. 
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4.6 THE DESIGN PROCESS 
The design process outlined in Figure 4.31 follows a series of steps that inform 

subsequent stages, which is indicated by the grey arrows in the direction of flow in 

the process. The dashed line illustrates the cyclical nature of this design method. 

The final analysis informs the next design objective, and so on. It is a continuous 

cycle. Full descriptions of each stage can be found in Figure 4.32. 

 

 
 

Figure 4.31: Illustration of the cyclical design process (Stephens, 2017). 
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DESIGN
OBJECTIVE

• Research objectives are outlined and the project parameters deciphered. Specific visual research 
areas and actions are established to lead the inquiry for the textile design research and 
development. 

• Brief is self initiated - primary research.

INSPIRATION

• The archives at The Silk Museum & Paradise Mill are used as a starting point to inspire answering 
the research project. This stage is informed by site visits, library/web research, photography and 
reflection on previous projects.

• Primary and secondary research.

IDEATION

• Brainstorming of ideas in the development of reanimating archive samples; including sketches, 
notes and technical information. Responses from the archives are documented and a categorised 
image database is created. These initial studies are also used to inform choices in the translation 
to physical cloth. 

• Primary research.

DIGITAL
SKETCHES

• Ideas are progressed to digital sketches in the Processing environment and combined visual 
research methods to develop a collection of primary research studies that capture the design 
objective as interpreted by the designer. Two sets of code are established.

• Primary research. 

DIGITIAL
DESIGNS

• Programming is then used to reanimate specific archival images. Firstly they are databent into a 
series of seven iterations of the original image, of which one is selected for the second repeat/non-
repeat programming process. Series of digital designs made.

• Primary research.

TRANSLATION

• Specific designs are selected to progress from digital designs to enable a physical cloth plan of the 
design. The following things are considered; what designs are selected, weaving restrictions on 
the loom, structures, yarn and colours.

• Primary research

WEAVE
PLANNING

• Woven structures are planned for the selected designs, and mapped onto them.
• Primary and secondary research.

WOVEN
EXECUTION

• Samples are woven according to the weave plan and colourings in the digital design.
• Primary research.

RESULTS

• The samples are cut off the loom and may have some finishing processes applied.
• Primary research.

ANALYSIS

• The samples are reflected on and assist in learning. Outcomes feedback into the design process 
as inspiration for new designs or alterations needed from those created.

• Primary research.

Figure 4.32: Stage descriptions in the design process (Stephens, 2015). 
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Although presented (Figures 4.29 & 4.30) as a series of linear events, the process 

itself is not linear and has many activities within each stage175. The stages are 

sequential and follow an order. However, there are points when some stages will 

work concurrently, or even go back to previous stages and iterate in smaller cycles 

within the overall design process to redefine design elements. This can be viewed 

in Figure 4.33, where the solid black arrows illustrate which stages may revert back 

into previous ones, to then follow through the grey pathway.  

 
Figure 4.33: The design process illustrating iterative stages in solid black arrows (Stephens, 2015). 

                                                        
175 The design methodology is outlined in Chapter 3. References to the wider field also contextualise 
this design process in both Chapters 2 & 3. 
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There are also instances in the design process where ideas developed in one stage 

and are progressed into design iterations across non-neighbouring stages; this 

reflection can be used in the same design, or a future design (Chapter 5). These 

iterations form part of the reflective practice, as shown in Figure 4.34 as red, orange 

and yellow feedback arrows. These then follow back through the grey path, to 

resolve issues (data bend unsuccessful, digital designs untranslatable to physical 

cloth) or if an alternative solution is realised (for example; changes in woven 

structure in weave planning).  

 
Figure 4.34: Diagram illustrating the iterative stages in black arrows and  

the iterations of reflected ideas in red/orange/yellow arrows (Stephens, 2015). 
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The agile methodology cycle is adapted into the following four stages: DISCOVER, 

DESIGN, DEVELOP and TEST. In order to show the specific details of the different 

levels, the design process stages from Figure 4.31 have been mapped onto the 

agile methodology cycle in Figure 4.35. It clearly illustrates the processes that occur 

within each cycle:  

 

• DISCOVER (Design Objective, Inspiration, Ideation and Digital Sketches)  

• DESIGN (Digital Designs)  

• DEVELOP (Translation and Weave Planning)  

• TEST (Execution, Results & Analysis) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.35: Design process stages mapped onto the agile methodology cycle (Stephens, 2015). 



 
 

 212 

4.7 DETERMINING THE PARAMETERS OF SUCCESS  
This section provides a detailed description of stages situated in the agile 

methodology (Section 3.3.5) and outlines the parameters for a successful outcome 

is at the DESIGN, DEVELOP and TEST stages (summarised in Figure 4.36). 

 

Figure 4.36: Illustration summarising visually how data bent designs are morphed 

into repeat/non-repeat designs. Following this, a design is selected and woven if it is 

‘successful’ and translatable into a cloth (Stephens, 2015). 



 
 

 213 

4.7.1 DESIGN STAGE: DATA BENDING DESIGNS 

Flow in working has influenced the quality of the data bending process (Section 

4.8.2). Tacit knowledge (Sections 1.5.1 & 3.4.1 & 4.1.1) informs the design process. 

Figure 4.37 is an example of the contact sheets produced for each archive sample 

selected within each MSMS sample book. It showcases the full set of data bends. 

The top row on every sheet is 10% - 50% and the second row is 60% - 100%, both 

from left to right in the image. Further examples of successful and unsuccessful 

designs can be seen in Appendix A. 

  

 

 

 

 

  

Figure 4.37: Series of ten data bends 10% - 100% from P52 MSMS sample book,  

No: 52111, (Stephens, 2016). 
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In the first stage (Figure 4.31) of the digital design cycle, parameters for successful 

designs are judged on the following criteria, graded from 0 - 10 (0 = worst, 10 = 

best) in the radar diagram (Figures 4.40/4.42); 

 

• PERCENTAGE DATABEND – 0 to 100% 

• DATABEND COLOUR – 0 to 10 grading 

• IMAGE DISTORTION – How close to the original archive is it? 

• PATTERN TYPE – 0 to 10 grading  

• TRANSLATION TO CLOTH – Is it easily converted to a cloth? 

• SHAPE – 0 to 10 grading 

• ARCHIVE PATTERN – Is the archive recognisable or not?  

 

From one archival image, there are ten data bent images to choose from for the 

next stage in the digital design process (Figures 4.37/4.38). To narrow the scope 

down, three data bends are disregarded for further manipulation as they have been 

either too recognisable (10% & 20%) or distorted so much that the original archive 

is unrecognisable (100%). The grading system is used to determine the parameters 

of ‘success’ for the next stage.  
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In the series of data bends below for example, the archive sample 52153 has been 

split into a series of ten iterations. From these ten iterations one archive image is 

selected for the second stage of the design process (10%, 20% & 100% are 

disregarded). It is determined at this point by the researcher from the criteria; one 

design out of the seven is selected to produce the most expressive designs in stage 

two of the design process (Archive sample chosen shown in Figure 4.39, selection 

criteria and grading shown Figure 4.40).  

Figure 4.38: Series of ten data bends 10% - 100% from P52 MSMS sample book,  

No: 52153 (Stephens, 2016). 

 

In this case the image that was selected for the next stage was the 80% data bend 

(Figure 4.38). Using the data bend criteria, the data bend of 80% was the one that 

graded the most across all the criteria and produced a more unified area on the 

radar chart (Figure 4.40). 
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Figure 4.39: Data bend of 52153 at 80% (Stephens, 2016). 
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The larger the area displayed in the diagram, the more effective the design is. The 

illustration also reveals that if the results are more uniform; the more successful the 

design is. Therefore, a larger and more unified area on the chart indicates the most 

‘successful’ designs (shown in Figure 4.40).  

 

  

DATABEND %

DATABEND COLOUR

IMAGE DISTORTION

PATTERN TYPE

TRANSLATION TO CLOTH

SHAPE

ARCHIVE PATTERN

STYLE

DATA BEND CRITERIA
GRADING

Figure 4.40: Illustration showing the grading using the parameters for success  

of the 80% data bent design of 52153, (Stephens, 2016). 
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Figure 4.41: Data bend of 52153 at 40% (Stephens, 2016). 
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The grading system example shown in Figure 4.42 provides an example of a digital 

data bend that is less effective than that shown in Figure 4.40. The 40% data bend 

of 52153 in Figure 4.41 grades less across the criteria. It has spikes and troughs in 

the overall area, illustrating that it is less ‘successful’ according to the established 

criteria than the 80% data bend shown in Figure 4.39/4.40, therefore, it was not 

chosen for the next stage. 

 

  
 

 

DATABEND %

DATABEND COLOUR

IMAGE DISTORTION

PATTERN TYPE

TRANSLATION TO CLOTH

SHAPE

ARCHIVE PATTERN

STYLE

DATA BEND SELECTION CRITERIA
GRADING

Figure 4.42: Illustration showing the grading parameters for success  

of data bent designs (Stephens, 2016). 
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4.7.4 TEST STAGE: DIGITAL DESIGN TO WOVEN CLOTH 
The final stage shown in Figure 4.49 (D); is the translation of the digital coded image 

into a cloth176. ‘Success’ is judged on how well the image has been translated into 

a physical cloth. The following points outline the considerations in this process 

(Figures 4.43/4.44); 

 

• ONE OFF – Is it better as a one off piece of cloth? 

• DESIGN INNOVATION – How innovative is the design? 

• VISUALLY STRIKING – Is it impactful? 

• RISK – Is it a risky cloth to produce? 

• TIME – Is it going to take a long time to produce? 

• COST – How expensive will it be to make? 

• PRODUCTION – Would the design lend itself towards a production run? 

• FABRIC STABILITY – What’s the maximum float length? 

• STRUCTURES REQUIRED – How many are needed? 

• EASE OF TRANSLATION – Is it easy to translate across? 

• NUMBER OF COLOURS – How many are there in the design? 

• DESIGN COLOUR – Is it on trend? 

 

The same system is used, graded from 0 - 10 (0 = worst, 10 = best) in defining the 

parameters of success. On the following pages an example (Figures 4.41/4.42) is 

provided of a digital design that would be better suited to a production output as it 

has lower risk, time and cost productions than in Figure 4.44. Following this, another 

example is provided of a non – repeat design that would be better suited to one off 

production (Figures 4.45/4.46). If the cost, time and risk are high (5 or more) then 

the design would lend itself to one off pieces for exhibition or commission. 

 

 

                                                        
176 Refer to Chapter 5 for specific Scotweave programme images. 
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ONE OFF

DESIGN INNOVATION

VISUALLY STRIKING

RISK

TIME

COST

PRODUCTION

FABRIC STABILITY

STRUCTURES REQUIRED

EASE OF TRANSLATION

NUMBER OF COLOURS

DESIGN COLOUR

TRANSLATION TO CLOTH SELECTION CRITERIA
GRADING

Figure 4.43: Illustration showing the parameters for success of the repeat design in Figure 4.44.  
This design would be more suited to production and would easily translate to cloth (Stephens, 2016). 
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Figure 4.44: Repeat design created from 80% data bend of 52153 (Stephens, 2016). 
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ONE OFF

DESIGN INNOVATION

VISUALLY STRIKING

RISK

TIME

COST

PRODUCTION

FABRIC STABILITY

STRUCTURES REQUIRED

EASE OF TRANSLATION

NUMBER OF COLOURS

DESIGN COLOUR

TRANSLATION TO CLOTH SELECTION CRITERIA
GRADING

Figure 4.45: Illustration showing the parameters for success of the non-repeat design in Figure 4.46.  

This design would be more suited to a one off and would be more difficult to translate into cloth, 

(Stephens, 2016). 
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   Figure 4.46: Non - repeat design created with 80% data bend from 52153 (Stephens, 2016). 
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4.7.5 DEFINITION OF FINAL REALISATION 
Aa accomplished outcome is measured in the following stages: 

• Selection of archive. 

• Data bending designs. 

• Repeat / Non-repeating designs. 

• Translation of design into woven cloth. 

 

Creative interventions develop in this final stage. Changes in the weaving 

complexities can greatly alter the final effect of the surface of the fabric. Subtle 

changes in structure, yarn types and colours can all influence a variety of results in 

this stage of translation from digital to physical cloth. 

 

Examples of rejected designs in each stage of the design process can be seen in 

Appendix E. 
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4.8 EXISTING TACIT KNOWLEDGE  
Existing weaving knowledge (Sections 1.5.1/3.4.1/4.1.1) informs the judgments and 

decisions throughout the design process177. Whether it is the samples selected in 

the archives, the digital data bends (and what is chosen for further on/off repeating) 

as well as which yarns, structures and methods are used on the looms in recreating 

the digital artworks (shown in Figure 4.44). 

 

Patterns have been selected for further manipulation with the use of programming 

in the design process (Section 4.3). The generative design process is informed 

using intuition based on practice (Eden, 2017). This material practice informed 

approach is applied to how the code is used and applied to designs. Image files of 

the resulting coded digital manipulations have been stored on and offline. A 

computerised index has been produced (Appendices A/B).

                                                        
177 Chapter 5, Sections 5.1 & 5.2. 
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4.8.1 PRACTICE STAGES 
The following diagram illustrates how one archive image translates in the design 

process (Figure 4.47). One archive image is data bent into its iterations, from this 

one is selected for the repeat/non-repeat process on the jacquard loom178. Finally, 

it outlines the stages in the translation process back into a cloth from a digital image. 

 
 

Figure 4.47: Overview of Practice (Stephens, 2016).  

                                                        
178 Example of when tacit knowledge is being used. 



 
 

  
 

228 

4.8.2 THE DIGITAL DATA BEND 
The first stage in the design process after the selection of archival material is the 

use of programming to manipulate the digital archival image. This works as a means 

of playing with order and chaos within an image. It pixelates certain areas; and 

leaves other areas clear. The actual pattern is still visible, but the composition is 

fragmented and re-configured back together almost like a collage or strip-piecing 

patchwork in textiles. 

 

A compression algorithm in the first set of code intentionally induces a ‘glitch’*, this 

is known as ‘data bending’*. There are various methods within programming to do 

this; in this case, it involves deep hex editing of certain parts of an algorithm179. 

Here’s an example of how the process is executed in the design process; 

 

One archive image is data bent (DESIGN STAGE, Section 3.3.1.2) into the following 

percentages: 

 
Table 4.7: Data bend percentages of a single archival image (Stephens, 2016). 

 

 

 

 

 

 

 

 

 

 

 

  

                                                        
179 Refer to Appendix C for this code block and further information on the algorithms. 

PERCENTAGE OF DATA BEND 

10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
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This results in seven iterations to select from (10%, 20% & 100% discarded) from 

the original archive image:  

 

 
Figure 4.48: Data bend iterations (Stephens, 2016). 

 

Following this, an image is selected from that set of seven design outputs and is put 

into the second set of code (DEVELOP STAGE, Section 3.5.3) in the Processing 

environment and generated into a new design that iterates between repeat and non-

repeat. This is a method of creating and recreating designs using generative 

programming commands in the design process. 

 

This is then tested for production TEST Stage (Section 3.5.4) using existing tacit 

and material knowledge (Sections 1.6.2/3.6.1/4.1.1) – This may include too long of 

a float on the jacquard loom and is unfixable via the Scotweave program - if it is not 

viable to produce a cloth then the designer goes back into either the DESIGN or 

DEVELOP (Sections 3.5.2/3.5.3) stages to get a successful, viable design output. 

The success of the final designs is judged on whether the design is realistically 

translatable into a woven fabric on the digital jacquard loom via the ScotWeave 

programme. If the archive image continues to produce unviable designs*, then a 

new archive source is used, and the process is repeated.  

0% 30% 40% 50%

60% 70% 80% 90%
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4.8.3 SELECTION OF AREAS 
The next set of code in the second stage of the design process works on repeats 

from this first set of results180 (Figure 4.49). It is best described by breaking it down 

into the following: 
• Repeats image along the x and y axis with mouse interaction. 

• Image cutouts. 

• Acts like a mosaic and contains random functions, global and local variables 

as well as mouse and keyboard interaction. 

 

This code is closely linked to a jacquard repeat on traditional looms. Within this code 

the mouse can be used to select a section of the image (Figure 4.49: Image B) in 

the display window. After releasing the mouse button, several copies of this section 

are stored in an array and organized in a grid. It also offers two further variations. In 

variant one, all copies are made from the exact same section (Figure 4.49: Image 

C). In variant two, the section is shifted slightly at random each time (Figure 4.49: 

Image D). Throughout this cyclical design process, the generative aspects allow for 

reflection and testing without committing to production of a cloth with every single 

design. These are refined further through iteration. The number of repeats can be 

altered continuously. 

 
 

Figure 4.49: Digital Design Stages (Stephens, 2016). 

                                                        
180 Refer to Appendix C for this code block and further information on it. 

A: Archival 
Image B: Data Bend C: Repeat D: Non - Repeat

FIRST STAGE                             SECOND STAGE 

RESEARCHER CAN ALTER SELECTION CHOICE 
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Segments are selected using the tacit knowledge discussed in Sections 

1.5.1/3.4.1/4.1.1. Areas of interest are specifically chosen depending on the 

complexity and distortion of image in the original data bended image (Figure 4.49: 

Image B). In the background, the researcher is continuously observing areas of 

interest and analysing their use for future manipulation. 

 

The following aspects are taken into consideration in the area selection process: 

• Complexity of the area in the data bended image. 

• Number of colours in the specific areas. 

• Areas of repeat/non-repeat (work between the two). 

• Distortion of image (is the area recognisable or not) – What is recognisable 

in relation to the archive? 

• Translation possibilities from digital to physical – Is it feasible? Can it be 

woven? 

 

As the patterns are “reanimated” decisions are made between a block repeat and a 

random repeat design.  The generative program allows the free-flowing movement 

between the two approaches, playing between control and random, based on the 

set principles generated. Normally, there is not an option of combining two 

approaches which could be in opposition. Decisions are made as to where the 

outcome will lie on the continuum between the order of a block repeat and the chaos 

of randomness. Viewers generally search for a coherent pattern (because we are 

trying to make sense of what we see) then a conflict in the overall strategy of a 

composition will be uncomfortable because the brain cannot resolve the two 

opposing patterns (Dormer, 1994).  
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4.8.4 DIGITAL TO PHYSICAL CLOTH 
Generally, across any one section on the jacquard loom (depending on the weft 

insertion quantities available) there will be at least 6-8 colour options as a maximum. 

So, if more shading/colour combinations are required then the warp colouring, 

woven structures needs careful consideration181. Depending on the complexity of 

the design – it will dictate how successful the translation of a digital image (Figure 

4.47: Image (C) or (D)) is to a physical cloth. The jacquard is known for its ability to 

weave complex images, almost like a detailed photograph. Yet, it will always have 

some sort of surface distortion due to the undulating surface of the chosen weave 

structure(s). This is also dependent on the complexity of the yarns in the cloth; their 

density, thickness, fray, twist and sheen. 

 

A cloth design will solely lie in the interpretation of the digital design to the cloth and 

there will always be restraints on the crispness of image on the surface of the cloth. 

Decisions and compromises need to be done in this translation process from a 

digital image to physical cloth. This is when the material knowledge is most useful; 

for example, changes in simple weave structures (warp or weft faced) can aid in the 

intensity and crispness of surface design on the cloth. With the sheer quantity of 

colours in the majority of the final designs; structural changes to a triple cloth need 

to be executed in order to hide and expose the colours at the right intervals on the 

cloth. This also means that the reverse of the cloth needs careful planning as long 

floats often appear with colour shifts in a treble cloth structure. The density picks per 

inch can be increased to condense the image and produce stronger colourings as 

the weft is compacted in tighter together in the shed spacings. 

 

It is almost a duplication act from digital media to physical media in the translation 

process, however the designs often need tweaks or alterations in order for them to 

be more successful or clearer in appearance (Section 5.1). The breaking of float 

lines may be needed in order to stabilise the fabric and have fewer or smaller floats 

on the surface of the design. As the looms are pre-set to specific warp ends per inch 

all the alterations need to happen through either weft insertions, structural 

alterations, colour and yarn changes in the production of the final cloths. The yarns 

                                                        
181 When further colour mixing is required then various warp or weft faced structures are considered 
rather than basic weave structures. For example, crepes, satins or sateens could be used to create 
surface colour variation in contrast to a plain, twill or basket weave structure. 
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selected are a mix of silk and cotton in order to produce sheen and matt finishes on 

the cloth. These changes vary the colour intensity and depth of colour across the 

surface of the cloth (See Glossary of Terms).  

 

The following considerations are made with yarn choices: 

• Weight* (thickness) 

• Material* (natural/man made) 

• Colour* 

• Sheen* (or matt finish) 

• Twist* (1,2,3,4 ply yarns) 

• Fray* (smoothness/roughness) 

 

These elementary weave structures are used on both the face and back cloths: 

• Plain Weave* 

• Basket Weave* 

• Twill Weave* 

• Sateen Weave* 

• Satin Weave* 

 

 

 

  



 
 

  
 

234 

4.9 PRACTICE CONCLUSIONS 
Table 4.8 illustrates the quantities of designs produced for each one of the MSMS 

sample books during the research project. The number of selected samples from 

these books varied depending on the researchers response to the archive material.  

 

 
SAMPLE BOOKS: 

 
 

STAGES 
 

P52 P53 P54 P55 P56 

 
ORIGINAL 

NUMBER OF 
SAMPLES 
SELECTED 

 

59 79 24 153 28 

 
TOTAL 

NUMBER OF 
DATABENDS 

 

600 805 245 1540 295 

 
REPEAT 
DESIGNS 

 
59 79 24 153 28 

 
NON-

REPEAT 
DESIGNS 

 

59 79 24 153 28 

 
VIABLE 

DESIGNS 
 

25 45 20 120 25 

 
SAMPLE 
CLOTHS 

PRODUCED 
 

5 5 5 5 5 

 

Table 4.8: Quantities of selected archive samples and number of designs produced at each stage 
in the design process (Stephens, 2018). 
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Extra data bent designs were produced in the design process if the results were 

producing a lot of successful outputs in one series of the data bending of one 

archive. The number of repeat/non-repeat designs match up as the generative 

programming allows for the switching between repeat/non-repeat through keyboard 

interaction. Thus, the selection area was duplicated in repeat and non -repeat 

formats in order to analyse the effect of these opposite methods of creating an 

overall surface pattern. 

 

Depending on the ease of translation into cloth, it dictated the quantity of samples 

physically produced. Tests were done in the Scotweave programme to see the 

viability of designs in the translation process from digital design to cloth realisation. 

If the design enabled a cloth with floats no longer than 10, then it was seen as a 

successful design that could be executed on the loom. If designs had floats more 

than ten, it was noted, and float breaks were inserted to insure the strength and 

viability of the fabric. The fabric stability is a key factor in determining the output for 

the fabric itself. Whether it would be better for a one off, or whether it would be 

commercially viable. The number of cloths produced increased from the start of the 

project with P52, to P56; showcasing that the generative process has improved over 

time (Table 4.8) 

 

A good repeat for woven cloth is one where the design enables the repetition of the 

same image over the cloth. This produces a stable fabric as the structures and 

tension nuances are repeated across the width and length of the cloth; thus, 

producing a more stable fabric. If designs significantly change anywhere or halfway 

through a design, for example, then the stability of the fabric will be altered as the 

warp and weft will interact at different angles and densities. This will ultimately 

produce a fabric that isn’t as stable as a cloth that has the same repeat (and 

ultimately structure) across the full width and length. Therefore, by default, the block 

repeat designs will automatically be more stable than the non-repeating designs182. 

 

This body of work, with its tacit knowledge firmly embedded in it is a contribution to 

knowledge using practice. 

                                                        
182 Unless they are put into a repeat themselves across the cloth. 
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{CHAPTER FIVE} 
RESULTS 
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5.0 RESULTS 
 

This chapter overviews the evaluation of new designs produced whilst utilizing new 

software in the practice element of the research. The outcomes described in 

Chapter 1 (Sections 1.2/1.5.1) are shown to have been achieved and their results 

and conclusions are discussed. 
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5.1 PRACTICE SAMPLE ONE 
This section outlines an early example of one execution of the design process 

(Figure 3.2). It provides examples, reflections and outcomes of the original archive 

to final cloth. These specific examples were shown to participants of the structured 

interviews (Section 5.5/Appendix D). The original archive used in this instance was 

from P52 MSMS Collection, No: 52448 (Figure 5.1).  

 

 

Figure 5.1: Archive material from P52, No: 52448 (Stephens, 2016). 
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The response to the archive is outlined in the researchers sketchbook and 

presented in Table 5.1: 
 

ARCHIVE SELECTION CRITERA 
 

DESCRIPTION 

 
PATTERN TYPE 

 
Geometric 

 
COMPLEXITY OF DESIGN 

 
Four different woven structures used 

 
SHAPE 

 
Rectangle/Square 

 
REPEAT SIZE 

 
Small repeat – easier to translate 

 
STYLE 

 
Diagonal stepped pattern 

 
COLOUR 

 
Black and off white (pure white when first woven) 

 
Table 5.1: Researchers responses to archive 52448 (Stephens, 2016). 

 

No: 52448 was selected using the ‘Archive Selection Criteria’ outlined in Section 

4.2.3. The grading for this choice is shown in Figure 5.2:  

 
 

Figure 5.2: Archive 'Selection Criteria' for No: 52448 (Stephens, 2016). 
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Archive selection 52448 was then ‘data bended’ into a series of iterations ranging 

from 0-100% (Figure 5.3): 

 

 
Figure 5.3: Data bends of archive sample 52448 (Stephens, 2016). 

 

The following 50% data bend was chosen for the next stage of the design process 

(Figure 5.4). This data bend was chosen because there was a mixture of blue 

through to purple tones in the image. It also provides an image that is fragmented 

enough so that the image would be simpler to translate into woven cloth; should any 

area be selected. The top third of the image was less interesting colour wise, as it 

was still pretty close to the original archival image and does not provide enough 

variation. The areas of the image still reference fragments of the original archive, 

but they are overly distorted in certain areas. 
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Figure 5.4: The selected 50% data bend of 52448 (Stephens, 2016). 
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The researchers response to that particular 50% ‘data bend’ is described visually in 

Figure 5.5: 

 

 
 

Figure 5.5:  Data bend ‘Selection Criteria' for No:52448, 50% data bend (Stephens 2016). 

 

The next stage of the design process involves placing the designs into repeat/non-

repeat for translation back into a cloth. ‘Translation to Cloth’ selection criteria informs 

this process and these decisions are realised in Figures 5.6 & 5.8. In this first run of 

the code, the designs produced were ruled to be at an unsuccessful level (See 

Gradings in Figures 5.7/5.9). The specific example of this output is shown in Figures 

5.6/5.8. Whilst these designs provide an average ‘success’ level of output, the 

researcher decided to go back into the Processing environment to try and yield 

better results. The researcher then produced further data bend versions (50-100%) 

by selecting other areas of the new 90% data bended image of No: 42448. These 

results were then deemed ‘successful’ according to the ‘Translation to Cloth’ 

selection criteria outlined in (Figures 5.12-5.15). 
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Figure 5.6: Repeat design of 52448 50% data bend (Stephens, 2016). 
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Figure 5.7 Grading for 52448 repeat design (Stephens, 2016). 
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Figure 5.8: Non-repeat of 52448 50% data bend (Stephens, 2016). 
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Figure 5.9: Grading for 52448 non-repeat design (Stephens, 2016). 
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This second run of the data bends yielded the following results from 60-100%: 

 

Figure 5.10: Second run of data bend process (Stephens, 2016). 

 

As the selected data bend did not produce a ‘successful’ design, the researcher has 

gone back and created these percentage data bends – of which the 90% is selected; 

yielding the results shown in Figures 5.12/5.14. The gradings for these designs are 

shown in Figures 5.13/5.15. 



 
 

 248 

 
Figure 5.11: Second run of code, 90% data bend 52448 (Stephens, 2016). 
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Figure 5.12: Repeat design of 52448 90% data bend (Stephens, 2016). 
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Figure 5.13: ‘Translation to Cloth’ grading of Figure 5.12 (Stephens, 2016) 
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Figure 5.14: Non-repeat design of 52448 90% data bend (Stephens, 2016). 
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Figure 5.15: ‘Translation to Cloth' grading of Figure 5.14 (Stephens, 2016). 
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In this instance, only one sample was taken through to cloth production, Figure 5.12. 

This allowed for the testing of structures, in a short length sample. The subtle 

surface variations/shading needed to recreate this sample are reproduced on a 

smaller repeat scale and the information gathered from this sample could be applied 

to Figure 5.14 if required. The fabrics stability is good as there is a repeating 

structure across the width of the design. 

 

 
Figure 5.16:  Screenshot of the digital design repeat No: 52448 (Stephens, 2016). 

 

Figure 5.16 is a screenshot from inside the Scotweave programme. It shows the 

specific structures used for this cloth construction and indicates that the original 

digital design shown in Figure 5.12 is viable as a fabric. There were changes to the 

quantity of colours seen in the original image, they were reduced and any similar 

colours were combined to create a reduced colour palette within the programme. 

This facilitates a clearer image, which in turn is easier to map your structures onto, 

producing a more refined image translation to cloth surface. It also reduces the cost 

of production as fewer yarn colours are required. This is important for future 

production. 



 
 

 254 

5.2 PRACTICE SAMPLE TWO 
This is a later example of a ‘reanimation’ from the P54 sample book. This section 

outlines a full execution of the design process (Figure 3.2). It provides examples, 

reflections and outcomes of the original archive to final cloth. These examples were 

shown to the experts as part of the structured interviews (Section 5.5/Appendix D). 

The original archive used in this instance was from P54 MSMS Collection, No: 

55852. (Figure 5.17).  

 

 
 

Figure 5.17: Archive sample of No: 55852 (Stephens, 2017). 
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The response to this archive is outlined in the researchers sketchbook and 

presented in Table 5.2: 
 

ARCHIVE SELECTION CRITERA 
 

DESCRIPTION 

 
PATTERN TYPE 

 
Stripe 

 
COMPLEXITY OF DESIGN 

 
Two colours used – simple colour way 

 
SHAPE 

 
Broken Stripe 

 
REPEAT SIZE 

 
Small repeat – easier to translate 

 
STYLE 

 
Horizontal stripe with diagonal break 

 
COLOUR 

 
Dark navy and white 

 
Table 5.2: Researchers responses to archive 55852 (Stephens, 2017). 

 

No: 55852 was selected using the ‘Archive Selection Criteria’ outlined in Section 

4.2.3. Here is the grading for this choice:  

 
 

Figure 5.18: Archive 'Selection Criteria' for No: 55852 (Stephens, 2017). 
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This archive 55852 was then ‘data bended’ into a series of iterations ranging from  

0-100% (Figure 5.19): 

 
Figure 5.19: Data bends of archive sample 55852 (Stephens, 2017). 
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The following 70% data bend was chosen for the next stage of the design process 

(Figure 5.20): 

 

 
 

Figure 5.20: The selected 70% data bend of 55852 (Stephens, 2017). 
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Here’s the researchers response to that particular 70% ‘data bend’ (Figure 5.20) 

using the selection criteria: 

 

 
 

Figure 5.21: Data bend ‘Selection Criteria' for No: 55852, 70% data bend (Stephens 2017). 

 

This data bend was chosen because there were grey shades developing in specific 

areas alongside sharp, bright contrasting colours. This arrangement allows for the 

contrast of dark and light or bright colours alongside one another. The data bend 

also had fewer of the original archive elements in it – it was subtler. These elements 

were also contrasted well on the surface with these vibrant colourways. The 

development of the ‘khaki’ colour range in this data bend is particularly unusual. 

This image is fragmented enough so that it offers easier translation into cloth; if any 

area on the image were to be chosen. 

 

The next stage of the design process involves placing the designs into repeat/non-

repeat for translation back into a cloth. ‘Translation to Cloth’ selection criteria informs 

this process and these decisions are realised in Figures 5.22 & 5.23. These results 

were deemed ‘successful’ according to the ‘Translation to Cloth’ selection criteria 

outlined in (Figures 5.23/5.26). 
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Figure 5.22: Repeat design of 55852 70% data bend (Stephens, 2017). 
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Figure 5.23: ‘Translation to Cloth’ grading of Figure 5.22 (Stephens, 2017). 
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Figure 5.24: Repeat design of 55852 70% data bend (Stephens, 2017). 
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Figure 5.25: ‘Translation to Cloth’ grading of Figure 5.24 (Stephens, 2017). 
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Again, one digital design was taken into cloth production; shown as Figure 5.22. It 

is less expensive and quicker to translate with the subtle variations in surface 

pattern. The fabrics stability would also be better there is a repeating structure 

across the width of the fabric. The repeat on the cloth is 10.26cm x 10.26cm. 

 

 
 

Figure 5.26:  Screenshot of design element No: 52448 (Stephens, 2017). 

 

Figure 5.26 is a screenshot from inside the Scotweave programme. It shows the 

specific structures used in its construction, to make a viable fabric of the original 

digital design (Figure 5.22). The contrasting colours present in this design mean that 

the structures do not need to be as significantly different when the two colours are 

drastically different. In this case the orange/black or purple/grey sections in the 

design. There’s a slight reduction in the colour palette, shown in Figure 5.27, but not 

as much as what was required in sample one (Section 5.1). 
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Figure 5.27: Colour reduction in the Scotweave programme (Stephens, 2017). 
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5.3 OUTCOMES 
The fact that the iterations were done in fewer trials in the second sample 

showcases how the design process speeds up through repetition of the cycle. The 

researcher has built up tacit knowledge working with the software and has refined 

the practice of the ‘reanimation’ process over time. It also illustrates constant 

decision making and reflection on and in action, during the cyclical design process. 

 

In both samples there were changes to the quantity of colours seen in the original 

image, sample one has more alterations in the weaving programme compared with 

sample two. Any similar tones were added together to produce a clear image, and 

structures where used in some cases to provide slight shading in areas. The black 

warp was used more in sample two as there were more contrasting elements in the 

design. All of these aspects facilitate a more accurate translation from digital image 

to cloth construction. It also reduces the cost of production if fewer yarn colours are 

needed and if weft insertions are less dense. This is a key factor for production, 

however, if it was a commissioned piece, this would also need to be taken into 

consideration in the costing. 
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5.4 EXPERT FEEDBACK ON NOVEL DESIGNS 
Expert feedback was sought at the ‘Textile and Place’ conference183 at Manchester 

Metropolitan University in April 2018, through structured interviews, in order to gain 

insights into the generatively designed research conducted during this study 

(Appendix D). The open-ended questions were designed and presented to willing 

participants at the conference to specifically gain feedback from peers in the field. 

They were selected using the researchers experiential and existent knowledge of 

the field. Participants in academia had at least a Masters level qualification in their 

given field and those in industry positions had a minimum of five years’ experience 

of working within the textile industry.  

 

The interviews are a method of testing out the ‘Parameters of Success’ outlined in 

Section 4.7. This method of testing the selection criteria with fellow peers provides 

an opportunity to gain feedback and provide rigor and reliability to the study. 

Participants were able to use the selection criteria in the examples presented to 

them during the interview process. The fact that they were able to follow the criteria 

demonstrates that the models are transferrable. They also note that it could be used 

across textile disciplines and other design fields. This is a contribution to knowledge. 

 

They gained responses with reference to a presentation and both the digital designs 

and woven samples. There were ten interviews conducted, from a range of the 

consenting participants at the conference, of which 6 were practitioners and the 

others were from textile companies or academic fields. The structured interviews 

were conducted in verbal and print form – depending on the needs of the participant. 

They were asked five open ended questions: 

 

 

 

 

 

 

 

                                                        
183 The conference was held by Manchester Metropolitan University in conjunction with the 
Whitworth. It drew upon the history of the city and contemporary associations with textile linked to 
place (Textile and Place Conference, 2018 [Online]). 
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OPEN ENDED QUESTIONS FOR THE PARTICIPANTS 
 
 
QUESTION 1: 
 

DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 

 
QUESTION 2: 
 

WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 

 
QUESTION 3: 
 

WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 

 
QUESTION 4: 
 

WHAT TYPE OF APPLICATIONS DO YOU THINK GENERATIVELY 
DESIGNED WOVEN TEXTILES COULD HAVE? 

 
QUESTION 5: 
 

WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS AS A 
MEASURE OF QUALITY? 

 

Table 5.3: Structured interview questions (Stephens 2018). 

 

The interviews gave external insights into: 

 

•  Novelty of design 

•  Design and/or aesthetics 

•  Design process 

•  Application 

•  Measurement of ‘quality’ using grading systems 

 

The field experts were able to provide specific insights from their own personal 

professional experiences and relevant perspectives on whether they regarded the 

generatively created designs as novel compared to what they know of in the field. It 

was also important to question participants about the design and/or aesthetics of 

the selected designs as this relates to the overall design. The integrated making 

process was also referred to in order to see if there was comprehension of the 

design process. Applications of these designs were also probed, as these were 

samples, and not designed for a specific industry output. The final subject was the 

use of grading systems as a measure of ‘quality’, which relates to all of the answers 

of the previous questions. 

 

  



 
 

 268 

5.4.1 FEEDBACK FROM THE INTERVIEWS 
Participants names are anonymised using a participant number. Their 

transcriptions, colour coding methods and results summary are all presented in 

appendix D (Sections D.1-D.3).  

 

Participant feedback on the novelty of design was supportive. Examples of 

comments are provided in Table 5.4: 
 

 
PARTICIPANT 001: 
Textile Research 
Associate 
 

 
The designs are very original, especially ‘data bends’. They are visually 
dramatic! [+] 
 

 
PARTICIPANT 007: 
PhD Researcher 

 
They are a very unusual way of interpreting historical material. They blitz 
the original achieve image and fragment it into basic elements. [+] 
 

 
PARTICIPANT 008: 
Weave Researcher 
(MA Level) 
 

 
The designs are incredibly diverse and visually stunning. Image 
distortion is a very exciting method to reinterpret historical designs. [+] 
 

 
PARTICIPANT 002: 
PhD Student 
 

 
These designs remind me of Anni Alber’s designs - but a lot more vivid 
colour. The non-repeats are particularly interesting as they are unusual 
for woven surfaces - they are harder to create in cloth. [+] 
 

 
Table 5.4: Question one response examples (Stephens, 2018). 

 

With reference to the ‘reanimation’ of the archive in relation to design and/or 

aesthetics of the generative designs, the responses were mixed depending on the 

participants individual preferences (Appendix D). They all commented positively on 

the designs, but personal preferences came into play with their responses (Table 

5.5). 
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PARTICIPANT 004: 
Textile Artist and 
Lecturer (textiles) 

 
The breaking down of the original image into pieces and bringing it back 
to gather at different percentages is a really unusual way to take aspects 
further in the design process. A similar analogue process might be 
collaging images together. This is a digital way of doing it. [=] 
 

 
PARTICIPANT 005: 
Lecturer In Craft 
Innovation/Smart 
Textiles 

 
The ‘reanimation’ of these traditional textile designs has been done in an 
unsympathetic way- how can you tell where the original essence of the 
archive is? How do you know the design was developed from a historical 
source? [--] 
 

 
PARTICIPANT 006: 
Textile Designer 
(Masters Obtained) 

 
There are so many variations on the ‘reanimation’ of this archive- I find it 
particularly exciting that the researcher has used an iterative way of 
producing a number of designs from the same source, it’s almost like 
changing colour ways in designing for clients/different contexts. [+] 
 

 
PARTICIPANT 010: 
Textile Printer (MA 
Level) 

 
I am drawn to the archive examples that are closer to the original 
archive designs. So, the ones at 10, 20 and 30% - I would use these if it 
were me choosing specific examples to move forward with. [=] 
 

 
Table 5.5: Question two response examples (Stephens, 2018). 

 

The integrated design approach is integral to the research study; comments were 

on the whole supportive and agreed that the integration of the two processes was 

beneficial (Table 5.6). 

 
 
PARTICIPANT 010: 
Textile Printer (MA 
Level) 

 
The generative approach isn’t seen very often in textile design. This is 
what makes this research new and interesting - it’s challenging existing 
concepts around textile design processes. [+] 
 

 
PARTICIPANT 007: 
PhD Researcher 

 
Using generative programming in the design process is very innovative. 
It’s amazing how many designs are produced with just a few clicks 
within the program, lots of iterations/variations are produced. [+] 
 

 
PARTICIPANT 008: 
Weave Researcher 
(MA Level) 

 
The integrated approach is a fast process in creating a number of 
designs. It saves a lot on design time and the designer is co-designing 
with the generative programming. An interesting and novel approach. [+] 
 

 
PARTICIPANT 003: 
Woven Textile 
Lecturer and PhD 
Researcher 

 
The use of generative I find is a really interesting approach to designing 
surfaces. The researcher is working between co-design with the 
computer; designing collaboratively with set boundaries in the block of 
code. [+] 
 

 

Table 5.6: Question three response examples (Stephens, 2018). 
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The majority of the comments regarding the possible applications of the designs 

(with reference to the examples provided), all visualised or conceptualised a positive 

application. Comments included are presented in Table 5.7. 
 

PARTICIPANT 002: 
PhD Student 

 
They could be applied across woven and printed textiles; both interior 
and exterior surfaces. [+] 
 

PARTICIPANT 004: 
Textile Artist and 
Lecturer (textiles) 

 
They could have the same applications as any other woven textile. It just 
depends on the end user as to what material the yarns would be etc. It 
could be used in industry as well, but the number of colours would be a 
cost consideration. [+] 
 

 
PARTICIPANT 008: 
Weave Researcher 
(MA Level) 

 
They could be used for any textile surface and across disciplines. The 
format could be altered to fit industry as well - designs currently are very 
complex so they would be expensive cloths to make. [+] [--] 
 

 
 
PARTICIPANT 009: 
Weaver in industry 

 
With the samples that were presented, various applications in interior 
design come to mind. Both transport or home furnishings also. Interior 
project market - hotels etc. It could also be used across other design 
fields. 
 

 

Table 5.7: Question four response examples (Stephens, 2018). 
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The last thematic question in the interview referred to the grading system provided 

as part of the interview process. Participants ‘graded’ each design using the criteria 

provided and the following responses were noted in Table 5.8. 

 

 

Table 5.8: Question five response examples (Stephens, 2018). 

 

Overall, the interview responses provided positive and supportive feedback on the 

samples provided to illustrate in this novel design approach to participants. Their 

insights provided valuable feedback from their own individual textile related 

backgrounds and involvement in the field; which is linked their own level of 

expertise.  

 

  

PARTICIPANT 004: 
Textile Artist and 
Lecturer (textiles) 

 
This was an interesting grading system as it had both 
sections/categories as well as a scale. Easy to use and could be used in 
industry or by other textile practitioners - could be manipulated as well 
for use. [+] 
 

 
PARTICIPANT 005: 
Lecturer In Craft 
Innovation/Smart 
Textiles 
 

 
This is a useful tool for grading designs - very clear and simple 
framework used. Could be used in industry manufacture as market 
research for trends (popular ones etc). [+] 
 

 
PARTICIPANT 006: 
Textile Designer 
(Masters Obtained) 
 

 
I found the use of a grading system a captivating way of seeing people’s 
responses to specific materials/designs. It’s a good way of being able to 
conduct market research on designs and getting feedback on them. [+] 
 

 
PARTICIPANT 010: 
Textile Printer (MA 
Level) 

 
This grading system measures the quality of designs, but it is tailored to 
each person’s/users perceptions. I find this novel- as the responses will 
be so individual and will reveal very personal responses to these 
designs. [+] 
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The grading system for ‘success’ also provides the researcher with the opportunity 

to see if the design process has got better over time. Participants were given two 

examples of generative designs that have gone the full design process cycle; but 

one was from near the beginning of the project and the other from towards the end 

of project. This was done without the participants knowing which one came from 

either time period; to remove any bias. Results of the participants gradings show 

that designs have got better over time, with everyone preferring the latter sample, 

providing further external validity to research (Table 5.9): 
 

 
SAMPLES 

 
PARTICIPANT VIEW 

 
TOTALS 

 
 

SAMPLE ONE (OLDER) 
 

0 0 

 
SAMPLE TWO (NEWER) 

 
10 10 

 

Table 5.9: Participants preference on sample designs (Stephens, 2018). 
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5.5 RESULTS SUMMARY 
This Chapter has provided a summary of the practical methods and techniques 

involved in the generatively designed woven textiles of this research. It gives specific 

examples within the research study, outlining particular researcher interactions in 

the design process; which are key tacit moments in progressing through the design 

process stages (Figure 3.2). Finally, expert feedback was sought and evaluated 

using a structured interview with participants in the 2018 ‘Textile in Place’ 

conference in order to devise and reflect on peer insight of this research. 
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{CHAPTER SIX} 
CONCLUSIONS 
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6.0 CONCLUSIONS 
 
This chapter outlines the conclusions, contributions, limitations and describes future 

opportunities. It is arranged into four sections: 

 
6.1 MEETING THE RESEARCH AIM AND OBJECTIVES 
6.2 CONTRIBUTIONS TO KNOWLEDGE 
6.3 LIMITATIONS OF THE RESEARCH 
6.4 OPPORTUNITIES 

 

6.1 MEETING THE RESEARCH AIM AND OBJECTIVES 
This section systematically reviews the outcomes of the research in relation to the 

stated aim and objectives in order to answer the research question in Section 1.2: 

How can generative design be used as a method towards reanimating historical 

woven jacquard designs and corresponding material production? 

 

The research aim was: To establish a design system that uses digital and material 

practice to generate designs for woven cloth production. In order to pursue this, four 

objectives were set (Section 1.2; Table 6.1). The sections provide a summary of 

how these have been accomplished. 

 

OBJECTIVES OF THE RESEARCH STUDY 

OBJECTIVE ONE 

 
Survey the use of programming methods in the field of generative design 
to establish a contextual framework that theoretically underpins the 
research. 
 

OBJECTIVE TWO 
 
Evaluate how the generative capacity of programming can establish 
methods of weave design for cloth production. 
 

OBJECTIVE THREE 

 
Develop a design framework using ‘Parameters of Success’ that gauges 
the quality of the research and informs the reanimation of traditional 
pattern collections.   
 

OBJECTIVE FOUR 

 
Document and reanimate a selection of the archive material at the 
Museum/Mill through the application of programming as a design method 
(MSMS Collection P52-P56 c.1933-1937). Generate a body of textile 
practice including digital designs and woven cloth in response to the 
archival material. 
 

 
 

Table 6.1: The four objectives of the research study (Stephens, 2015). 
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6.1.1 OBJECTIVE ONE 
The fulfillment of this objective provides the theoretical framework for the research 

study as described in the Literature Review (Chapter 2). It provides the foundations 

on which the study is built, using literature that is relevant to the existing fields of: 

design processes, design research, appropriate methodologies, woven textile 

design, generative design/programming and deconstructivism. The practice-based 

research study is structured through the comparative analysis of existing literature 

and notes specific gaps in knowledge.  

 

As a result of this framework, the researcher provides justifications for this practice-

based approach by utilising existing work, outlining where this study sits within the 

wider fields of textile design and practice-based studies. It also outlines other 

methodologies and approaches that have been considered for the project and 

describes why this specific approach was the most appropriate. This comparative 

study has informed the: 

  

• Research Methodology – how the research study has been conducted and 

the measures of rigor and reliability embedded in this study. 

• Design Methodology – the formation of the practice-based approach with 

credibility and reliability measures framing it. 

• Design Process – the fusion of the generative with an existing design 

process, so that an iterative and reflective model was developed. 

• Reanimation – it has informed the creation of the algorithms used to interpret 

the historical archives through generative programming. 

 

This evidences that objective one has been achieved, the literature review has 

informed and framed these aspects; enabling the establishment of a design system 

(The aim of the study, Section 1.2) and validation measures using the grading 

systems for judging ‘success’ as outlined in Chapters 3/4. Expert validation on these 

generative methods has also provided further credibility to the research through 

external validation in the structured interviews (Chapter 5/Appendix D). 
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6.1.2 OBJECTIVE TWO 
The evaluation of the generative capacity of programming occurs through the 

Literature Review (Chapter 2) as well as the qualitative research methods used in 

the study. Insight has been gained into generative design methods. Visual analysis 

of archives, visual documentation, research journal, sketchbooks, coded digital 

drawings, physical prototyping, comparative analysis and structured expert 

interviews provide the basis for developing the generative design process in the 

research study as well as contributing towards the formation of a design system. 

This evaluation of data through action research has facilitated the design process 

for generatively designed woven cloth production (Archer, 1995; Findeli, 2008a; 

Frayling, 1993 & Glanville, 1997).  

 

Blocks of code are also evidence of the analysis of generative capacity and its 

application to woven textile design. Through practice-based methods in the design 

methodology; blocks have been formed, altered and trialed so that various outputs 

can be generated using the random() function in Processing. This approach is 

described by Glanville (2008:32): ‘…innovation is about novelty generation, or the 

creation of new unexpected stable objects or forms, of in-formation.’ In the creation 

of these blocks of code, alongside their use in the design process; constant 

adaption, evaluation and reflection occurs that establishes a design system. This 

iterative process showcases the evaluation of the generative capacity of 

programming by the researcher. Its full integration into the design process is an 

indicator of the level of evaluation undertaken for it to flow seamlessly, for each 

iteration in the agile cycle (Section 3.5; Figure 3.7). Iterations of designs would not 

be able to occur as quickly if the generative components did not work effectively. 

This integration confirms the accomplishment of objective two. 
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6.1.3 OBJECTIVE THREE 
In order to answer the research question (Section 1.2), a design framework was 

established for the researcher to use in gauging the ‘success’ or ‘quality’ of designs 

produced. This measure provides ‘rigor’ and ‘reliability’ as the model formed is a 

transferrable one. Not only can it be used by other practitioners, but it can also be 

used across design fields to judge the quality of designs produced using the 

generative programming. The ‘Parameters of Success’ outlined in Section 4.7 

inform the ‘reanimation’ of traditional archival material, whilst providing validity to 

the research study. The formation of this framework fulfills objective three (Section 

1.2). This framework was formed through qualitative research methods, a practice-

based approach. The use of the following methods allowed the researcher to 

develop a model that best suited the research study: 

 

• Archival research 

• Visual analysis 

• Visual documentation  

• Research journal  

• Sketchbooks 

• Coded digital drawings  

• Physical prototyping  

• Comparative analysis  

• Structured expert interviews  

 

Throughout the study, tacit and newly acquired knowledge has enabled the 

researcher to condense information into the specific categories for both ‘Data Bend 

Selection Criteria’ and ‘Translation to Cloth Selection Criteria’ (Section 4.7). This 

framework was also tested during the structured expert interviews, verifying that the 

model can be used by other expert designers, from various fields (Chapter 

5/Appendix D).  
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6.1.4 OBJECTIVE FOUR 
This objective was met by applying the design process model developed in Chapter 

3 to guide the combination of generative programming and woven techniques in the 

creation of generatively designed textiles (Figure 3.2). Weaving techniques are 

explained in Chapter 4 and digital design examples are provided in Appendix A/B. 

Building the technical repository digitally and physically enabled further woven 

methods to be designed through reflective practice. Minor adjustments to some of 

the designs were made, for example by improving a weave design, which provided 

further understanding and inspired new ideas for further exploration. 

 

Within Objective Four, the question of how generative programming could be 

manipulated to make novel ‘reanimations’ was addressed. The Literature Review 

identified existing generative uses across fields; framing the method and illustrating 

the lack of use of it within woven textiles. Through development of the design 

process, iterations of designs within it, the application of the generative 

programming as a design method has been explored in-depth in Chapter 4. The 

most significant methods applied were: 

 

• The use of ‘data bending’ to force the breakdown of the original archive image 

into fragments; then piecing it back together within a range of 0-100%. 

 

• Using algorithms to either repeat or non-repeat selected areas of the selected 

‘data bend’. 
 

Objective Four has been completed primarily through practice-based methods, 

using action and researching through design (Frayling, 1993). Specific examples of 

this ‘reanimation’ process are provided in Chapters 4/5 and Appendices A/B. The 

visual documentation of the archive is presented in a tagged digital database, thus 

fulfilling this aspect of the objective. A newly formed digital design database provides 

a platform for all the generatively designed examples produced during the research 

study; this further adds to the completion of the objective. Finally, the exhibition of 

work showcases the physical cloth database as well as supporting material formed 

in this research study, completing the execution of this objective. Illumination of 

‘reanimation’ as a method of interacting with archives has been obtained. 
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6.2 CONTRIBUTIONS TO KNOWLEDGE 
This thesis has presented a design process model, with grading systems in order to 

establish a design system that is transferrable.184 Embedding programming into 

pattern design offers potential for innovative research in relation to woven jacquard 

design and production.185 The research aims to encourage the fusion of traditional 

processes and digital technologies to develop new processes in woven jacquard 

design and cloth production. The amalgamation of the digitally generated and the 

physical positions the research at the forefront of contemporary jacquard weave 

design (Samanidou, 2013; BeatWoven, 2014 [Online]; Génératif®, 2014; 

TextielLab, 2014; Nadal, 2015; WOVNS, 2016 [Online]). These practice-based 

outcomes all form the projects’ contribution to knowledge; 

 

• Established Design System (Aim of Study, Section 1.2) 

• Digital Database  

• Fabric Database  

 

What differentiates this body of work from previous research, the contribution to 

knowledge; is twofold:  

 

Firstly, it outlines a practical model of creating generative pattern using any type of 

content from archives. This model can be further applied to other archives and fields 

of practice.  

 

Secondly, as the patterns it creates are dynamic and play on repeat and non-

repeats, it exploits a fundamental shift from the boundaries of traditional woven 

textile design (Section 2.3.1). Traditional jacquard designs were based on a 

repeating pattern across the width and length of the cloth or a single one-off woven 

design across the full width of the cloth, rather than a ‘non-repeating’ pattern 

(Holyoke, 2013). Thus, integrating generative elements offers new possibilities in 

addition to developments in software and hardware (Sections 1.2.6/2.3.2/2.3.3). The 

                                                        
184 So that any future users have access to the model and are able to use it within their specific 
field(s) and their application(s). 
 
185 This could also be expanded with future users of the design system (if they alter the code 
drastically or execute the code block with different settings/parameters) or with other research 
studies in the future that align to this particular research study. 



 
 

 281 

developmental stages allow designs to evolve yet remain an authentic derivative 

from the source pattern (Section 4.7.1). Practical outcomes of this research have 

potential for commercial viability. The design model used for gauging ‘success’ is 

transferrable and the framework ensures design quality has consistency (Section 

4.7).  

 

During this research project, a digital archive was produced, containing the selected 

archive samples as well as the data bends and repeat/non-repeat designs (Figure 

1.12). A portfolio of physical prototyping of woven cloth has been established. This 

evidences a methodology for digital design and model for woven design, the specific 

aim of this research outlined in Section 1.2. The following key aspects summarise 

the contributions to knowledge made in this thesis: 

 

• Identification of the key design stages involved in a design process model to 

create a fully integrated generatively designed woven textile. 

 

• The synthesis of design principles (implicit and explicit knowledge, tacit 

knowledge, praxis, abductive theory, reflective practice, synthesis and 

creativity), with woven construction methods in a new design process model. 

This has facilitated the integration of the two disparate processes into a single 

combined one. 

 

• The manipulation of the woven textiles in order to provide accurate 

translations from digital image to physical cloth through the use of existing 

digital and physical woven design techniques. 

 

• A technical depository (Chapter 4/5) which documents a range of 

technologies in the amalgamation of the design processes. 
 

• It outlines ‘reanimation’ as a method of interacting with archive material, using 

the design methods presented in this thesis. This is a transferrable model as 

it can be used in other archives, visual data and across other fields. It is not 

just limited to weave design. 
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The contributions refer to specific stages within the design process; introducing the 

research through design approach in the creation of these examples. The design 

process has provided deeper insights into the underlying design principles that 

influence the synthesis between woven design and generative programming. Both 

reflective practice and physically working through the design process has developed 

a series of digital and physical collections; methods and techniques were specifically 

manipulated, analysed and iterated to improve future designs. 

 

As the research developed it was disseminated, via exhibitions, conferences, 

symposia, workshops and online open source archives (See Appendices). This will 

benefit the Museum, (by employing effective dissemination approaches of the 

research to enhance awareness of the archives to increase visitor numbers), as well 

as providing a resource to future researchers, practitioners, designers, artists and 

makers (Section 1.3.2). For example, it could be used by the museum in producing 

collections for the Museum shop, or even as an educational resource in the 

Museum. This could be done by creating an area with the research outputs and 

provide explanations/summaries as to how they were produced. Other designers 

could use the generative programming blocks of code to produce their own work; 

creating one off pieces for exhibition/interiors/exterior/fashion applications. This 

could be done in both individual practitioners and commercial industrial 

environments. The technical repository could also be used in educational settings 

and industry in order to advance the understanding and knowledge of generatively 

designed woven textiles in the field. They would also inform the production of cloth 

using these design methods. These creative outcomes lay claim to the research 

study’s originality and form further contributions to knowledge. 
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The ’reanimation’ method presented in this study outlines a specific interaction with 

the archives; interpreting historical collections through digital means. This goes 

beyond many Museums’ existing methods of photographic documentation of the 

original textiles, through interrogation and frames an open account of interactions 

with these archives. It delivers a logical framework for working with them as 

inspirational source material, reinterpreting them into contemporary practice via 

generative methods.  This design methodology will appeal to digital natives and add 

to the sustainability of Museums. The Silk Museum can use this design system to 

try to attract new audiences and sustain existing visitors to the premises. This model 

can be transferred to other specific archives, images or visual sources. Ultimately, 

this allows for the application of its use across Museum sectors, design fields, digital 

sectors and beyond.  
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6.2.1 OPEN SOURCE ARCHIVE 
The open source archive consists of the original archive images, as well as the 

corresponding data bend, repeat/non-repeat designs. The full collection is also 

presented as e-book pattern books. Each of the new open source archives have a 

volume from P52-P56. These are freely accessible by scanning the QR links below: 

 

IMAGE DATABASE: 
 

ARCHIVE E-BOOKS: 
 

 

 

 

 

 

Figure 6.1: Archive digital image database & archive e-books (Stephens, 2018). 
 

All archival files, design versions and e-books can be downloaded and shared 

amongst users. These archive e-books present the digital online database in a 

coherent form for all future users.  
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6.2.2 THE DESIGN SYSTEM AND TRANSLATION INTO WEAVE 
The design system presented in this thesis alongside physical practice samples are 

contributions to knowledge. These will continue to be exhibited in order to 

disseminate the research across different sites and venues.186 The translation from 

digital image to cloth is also a contribution to knowledge. It demonstrates fully 

resolved woven pieces that have been generatively designed; presenting a novel 

method of designing using the code blocks and archive source material. 
 
The code blocks are available through the Appendix C (and the open source archive 

is presented in Section 6.2.1 as QR codes) in this thesis as well as through the 

researcher’s website: www.michellestephens.co.uk. Again, they are an open source 

facility so anyone can use them as a design tool. They are transferrable forms of 

knowledge. The code blocks can be used in the Processing environment. It is an 

open source piece of software so it can be downloaded by anyone from 

https://processing.org/download/. Note the at version used during this research is 

Processing 2.2.1. The code blocks can be individually altered in the Processing 

Development Environment to suit the user’s particular needs and outputs. 

 

This design system is available to any user that wants to use generative 

programming in their design process(es). For example, if a woven textile designer 

downloaded all the components and chose a source material for manipulation – the 

code blocks can be used to execute both the data bend and repeat/non-repeat 

variations.187 Then in the translation to cloth stage would be a standard image 

translation for the woven textile designer. They would map structures onto the final 

design in the weave software for jacquard production as shown in Figures 6.1 & 6.2. 

This information would be scaled appropriately to the loom parameters; as shown 

in Table 6.2. 

 
 
 
  

                                                        
186 Exhibitions are scheduled for Macclesfield Silk Museum in late 2019, IDSAR Conference in 
September 2019, University of Leeds in October 2019 and the ‘Textile and Place’ Conference in April 
2020 at MMU. 
 
187 The selection criteria presented in this thesis may also be used to gauge ‘success’ of designs. 
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222: Repeat 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Figure 6.2: Jacquard loom design information (Stephens, 2018). 
  

WEFT FACED FABRIC 
 
Greys – 2/2 twill 
 
Navy – all 4/4 twill 
 
Pink – 1/5 satin 
 
Light Purple – Plain Weave 
 
(use the same colour purple – just vary structures to get shade 
variation) 
 
Dark purple – 3/1 twill (warp faced) 
 
Teal – Ground Weave - taffeta 
 
Royal Blue – 1/5 satin 
 
Burnt Orange – 1/3 twill 
 
Bright Pink/Orange – 1/7 satin 
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35858: Repeat 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Figure 6.3: Jacquard loom design information (Stephens, 2018). 
 
 

WEFT FACED FABRIC 
 
Light Greys – 2/2 twill 
Dark Greys– 3/1 twill (warp faced) 
(use the same colour grey – just vary structures to get shade 
variation) 
 
Olive – 1/5 Satin 
Dark Olive – 5/1 Satin (warp faced) 
(use the same colour olive – just vary structures to get shade 
variation) 
 
Light Purple – Plain Weave 
Dark purple – 3/1 twill (warp faced) 
(use the same colour purple – just vary structures to get shade 
variation) 
 
Powder Blue – 1/3 twill 
Dark Blue – 3/1 twill (warp faced) 
Teal – Ground Weave - taffeta 
Royal Blue – 1/5 satin 
 
Dark Orange – 1/7 satin 
Light Orange – 7/1 satin (warp faced) 
(use the same colour orange – just vary structures to get shade 
variation) 
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DESIGN NAMES: 

 

 
222: Repeat 

 
35858: Repeat 

  

 
 

 

REPEAT SIZE 5.14cm x 5.14cm 5.14cm x 5.14cm 

FULL DESIGN 
REPEAT 
LENGTH 

400.92 cm 400.92 cm 

NUMBER OF 
REPEATS UP THE 

LOOM (L) 
78 78 

FULL DESIGN 
WIDTH (W) LOOM WIDTH LOOM WIDTH 

 
COLOURS 

 
8 8 

  
 

Table 6.2: Jacquard loom design information (Stephens, 2018). 
 
 
The woven knowledge required to do this is a minimum of understanding basic 

woven structures if a designer wanted to reproduce the design on a jacquard and/or 

handloom. This system could potentially be used for creating designs for both 

handloom and jacquard production. The final output is dependent on the complexity 

of the original source imagery. For example, in this research study the original 

source file was a complex photograph of an existing archive, so there were many 

colour variations in the final design output. As a consequence, it needed to be 

produced on a single warp end controlled loom – a jacquard. If the imagery is 

simplified, it can be produced on a handloom. The restriction on the designer is the 

number of shafts available on the loom. This determines the complexity of a pattern, 

as well as quantity of structures producible across the cloth. Weft insertions by hand 

can be varied but it is a time-consuming process. 
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The weaver needs to be competent in producing files for any loom they wish to 

operate. Tacit knowledge of weave informs this process. Success of the translation 

to cloth is dependent on the woven textile designer’s knowledge of structures and 

more complex cloths. The final colour, yarn and surface effects will also be 

determined by the weaver. They may wish to create more floats within their design 

or create less dense cloths and/or transparent areas. There are countless iterations 

in this translation stage; the success of the cloth can also be measured using the 

criteria presented in this thesis (Section 4.7). 

 

This design process aligns with a textile print designer. For example, if a print 

designer were to translate a physical sketch into a digital drawing for digital machine 

printing, it would depend on how literate the designer was with the design software 

as to how successful the translation was to digital format from the original sketch. 

The same applies for if the final design; composed of a digital design and/or a 

physical sketch is translated into screens for hand printing. These two methods can 

also be fused. The success of these prints depend on the capabilities of the printer 

in executing the design using physical screens and inks. The complexity and quality 

of this is dependent on the level of the tacit knowledge of the physical process. This 

varies from designer to designer. 

 

The distinction in translating final designs between textile print and weave design 

processes is that translating a design into a final output by a weaver also 

encompasses another complex level. The weaver has to take into consideration the 

construction of the three-dimensional physical cloth. This takes preparation. It is an 

undulating surface; there are numerous alterations that can occur between a digital 

design and construction of a fabric in order to produce varying effects on the surface 

of the cloth. This is what arguably makes the field of woven textile design so exciting. 

Design iterations in this translation to cloth stage are endless; experimentation with 

structures can evolve through repetition and investigation on the loom. 
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6.2.3 COLOUR CONNECTIONS WITH THE ARCHIVE 
The colours used in the final cloth designs have been sourced locally using RA 

Smarts colour palettes.188 They reference historical tones of different silk shades, 

but also offer bright contemporary dyed versions. Throughout the making process 

colours have been inspired through looking back at the archival material in 

conjunction with trying to replicate the generatively designed digital images in cloth. 

This fusion of historical and contemporary colour palettes has tested and developed 

the researcher’s capability in colour matching in combination with specific structural 

compositions.  

 

For example, Figure 6.2 presents fifteen different colours. Only six weft selections 

are available at RA Smart. Tacit knowledge of woven structures and working with a 

black warp fuse together in order to best replicate the colour variation of the design 

shown. Just like a painter would lighten or darken areas on canvas, the researcher 

has used the same principle. Using the black warp to tone down shades of colour 

using warp faced structures. The same applies in reverse, in order to lighten or 

brighten the surface colour, weft faced structures are used. For variations of shades 

within one colour – different float lengths are used in order to distort the fabric 

surface so that colours appear stronger or softer. Small structural changes have a 

great impact on surface colour. Often during this process both sides of the cloth are 

considered. The combination of these techniques results in a high colour variation 

on the surface of the cloth.   

                                                        
188 Colours chosen for the exhibition are: Frigate, Lichen, Mulberry, Ritz, Henna, Battleship, Almond 
Blossom, River, RAC Blue, Crunch, Mayflower, Kingfisher, Blue, Butcher, Candy, Regal, Teal, 
Chestnut & Forest. Other colours used during the study include: Midnight, Lizzie, Violet, Malachite, 
Royal, Thyme, Radish, Pink, Silver Blue, Smoke, Rouge & Sky. 
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6.3 LIMITATIONS OF THE RESEARCH 
The cyclical nature of the design process does not determine a definite end; the 

process can be continued if the researcher (or user) wants to do that. The varying 

practical output applications of this research addressed two (Figure 1.12). Other 

applications were not explored due to time constraints. The framework developed 

means that this can be pursued and addressed in future investigations. 

 

The researcher is an experienced weaver, so this process was instinctive and did 

not require further training. Generative programming however was a newer subject 

to the researcher, therefore, additional time was taken to understand the various 

algorithms required to conduct the specific ‘reanimation’ effect. The research project 

embedded this information via the progression of the study; building further 

knowledge. The combination of two blocks of code is presented throughout. This is 

one method the researcher has used to respond to the archives, interpreting the 

‘reanimation’ of them using generative programming. There are many algorithms 

that could be used to manipulate the source material, but due to time constraints 

this was not feasible. 

 

This study has demonstrated the possibility of the fusion of generative programming 

with traditional woven textile design using research through design. Reflective 

practice is central to the study, as multiple options are possible in the design 

process. The limitations of the woven techniques are highlighted in Section 2.4.1 

and Chapters 4/5, referring to specific samples produced during the research. 

 

The dual role of the practitioner-researcher in this study can be viewed as an 

influential bias through direct over-involvement in the research, however, this was 

unavoidable in order to conduct the approach of research through design using 

practice-based methods (Archer, 1995; Findeli, 2008a; Frayling, 1993 & Glanville, 

1997). The nature of the study also required the expert knowledge of woven textile 

design; to contribute towards forming an integrated design approach and informing 

a new design process. As a result, this research is directly related to real-world 

applications and design practice. The main difference between real-world design 

and design research is the formalisation process of design practice. This uses 

research methodologies (defined research question, aim, objectives and critical 

evaluation of the design process) and the justification of those methods. This thesis 
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provides the ‘rigor’ behind the practice-based elements as it includes the clear and 

precise documentation of the design process, methods and outcomes. In addition, 

design research seeks to uncover deeper insights, which provide new 

understandings, contributing to the existing knowledge in the field. 

 

The structured interviews with experts provided an opportunity for the ‘grading 

system’ to be validated by other users in the field (Appendix D). Experts in the field 

were able to use the system in order to gauge the ‘quality’ of designs. As there were 

only ten participants, there could be scope for improving the reliability of this aspect 

by increasing the number of participants; or even from further fields. As well as this, 

the environment for these interviews could have occurred without the researcher in 

order to reduce bias. Although they were encouraged to present their own expert 

views, limitations are still applicable, which need considering for future studies.  

 

The samples in Chapters 4/5 and Appendices A/B demonstrate how the design 

process is used in the research study, therefore in turn, the model has been verified 

by the researcher and interviewees. To gain further external verification, this model 

would need to be used by other users, by applying it to their practice and using it. 

 

Currently, cost is a limiting factor to the development and uptake of this integrated 

approach. Using generative programming methods and image distortion produces 

more colour variations onscreen; so, it is more expensive to produce. It is also best 

suited to the Jacquard loom due to these characteristics. The Processing application 

is widely available – it just needs downloading onto the user’s computer. If a user 

does not have direct access to either of these it will also limit the uptake. The cost 

could be reduced by the quantity of fabric produced, as well as the colour and yarn 

selections. 

 

A blurry iteration of the ‘reanimation’ image can be easily be produced as a digital 

textile print, however, it is more complex to translate a more fluid image like this into 

a fabric surface as the image construction is dependent on a lot of variations and 

relies on the experience of the weaver to translate it into a physical cloth. This also 

applies to the colour range in the individual image – it is easily translated into a 

digital print on cloth, but a constructed cloth is a lot more complex to achieve. Again, 

the quality of this colour transfer is dependent on the user. Colour mixing on the 
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surface can be done in a number of ways: through weft insertions, weave structures 

and warp colourings. 

 

The blurring of imagery is an interesting result – but this is difficult to achieve in the 

translation to cloth stage as specific structures may not fit the design and therefore 

the resulting cloth will not be as an accurate of a translation. This can be rectified 

by sharping up the image in Photoshop before bringing it into the Scotweave design 

program, however, this produces an additional step in the design process. 

Structures can also be mapped onto the design in photoshop as well if the 

Scotweave program is not producing the best results – it gives an indication as to 

why they might not be working and separation of colours will assist the user in 

producing a crisper image; which is similar to sharping the image up in Photoshop. 

If the user is efficient then this is not an issue – but if a user is not as capable then 

it may be a frustrating and time-consuming process. Colour reductions in Scotweave 

are possible, but if the original image is too blurry then edge definition is lost in the 

design. 
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6.4 OPPORTUNITIES  
This section provides a breakdown of the future prospects for the research. It is 

presented in the following format: 

 
6.4.1 FUTURE RESEARCH FOR THE INDUSTRY 
6.4.2 CONCLUDING INSIGHTS 
6.4.3 RECOMMENDATIONS FOR FUTURE USE 
6.4.4 OTHER OPPORTUNITIES 
 
6.4.1 FUTURE RESEARCH FOR THE INDUSTRY 
The developments explored in this research study were produced on an industrial 

Jacquard loom* that has a rapier mechanism for weft insertions. This allowed for a 

greater number of colour variations using weft insertions as the loom is able to pick 

up to six colour changes from the set up. On smaller looms this is restricted so more 

structural changes would be required to produce the surface colours needed for the 

specific designs. Smaller jacquards like TC1/2 looms189 would allow as many weft 

colour insertions, but this would all have to be done by hand which is be an 

extremely time-consuming process for the scale required in this research. 

Adaptations could be made for future manufacturability and to reduce cost 

productions by switching to other less expensive yarns materials. Another 

adaptation for industry could be the selected image area size – for this research it 

has been defaulted to 375 pixels by 375 pixels. This areas dimensions could also 

be reduced in order to reduce the complexity of the design for industry production. 

This would also decrease the colour palette as it is not collecting information across 

a wider area on the data bend. 

 

The generative block of code that has been written as part of this research can be 

used by other users, by both individual practitioners and industry. They can be used 

within this design system to create novel designs from whatever source material 

they choose to work with. As stated in Section 6.4, it could also be refined into 

software programs; both weave and design. At an industrial level, there is the 

opportunity to explore a wider range of textile qualities, aesthetics, scale, repetition 

and further complex structures. Closer working relationships, collaborations 

between designers, researchers, engineers, textile technologists and weaving mills 

                                                        
189 The TC1 and TC2 looms are produced in Norway, at the factory of Tronrud Engineering. They 
are smaller computer hand-jacquard looms that are used mainly for sample production or smaller 
one-off pieces. 
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would help the industrial progression of the generative programming methods 

outlined in this thesis. Initially instigated by a funded network tasked with a feasibility 

study, this could be achieved by creating a textile technology research centre for 

the application of generative programming in the field and facilitating future 

developments/collaborations/partnerships/conferences and symposia. As part of 

this process, a concise instructional manual on how to use the generative 

programming could also be produced to facilitate assist in this knowledge exchange. 

There remains the opportunity to take research through design investigations of 

generative programming research into future textile design research; this research 

study contributes to that progression. Other future users could use the generative 

code blocks and interact with the archival material to produce their own designs, or 

they could use other source material as inspiration. This would also provide further 

insight into this engagement in the design process. A creative practice journal, as 

outlined by Britt and Stephen-Cran (2014) could be used in each participants case; 

in order to document this engagement (Section 2.3.4). The design system could be 

further tested by experts through the full execution of the design process. This would 

provide further rigor to the study, framing research through design as a valid method 

of conducting research (Frayling, 1993). 

 

The use of an ‘Open Source’ digital environment means that there are possibilities 

for working with archives across Europe and Internationally. Textiles are connected 

across the world through common processes; but they have specific cultural 

signifiers and networks entwined within them. By opening up the possibility of global 

use, users of the design system could work in another country and produce their 

own designs freely. This would enable further research into the generic parameters 

of textiles across the globe, drawing parallels between historical archives and 

‘reanimating’ them into novel generative designs for contemporary applications. 

These resulting designs could also be shared in a digital environment for future 

users. 
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6.4.2 CONCLUDING INSIGHTS 
Similarities to existing design process models such as architecture, 

product/industrial design have been analysed and compared to one specific study 

of textile design process by Studd (2002). Although there are specific parallels to 

these design processes, there are also some clear differences relating to the 

sequence of events between initial objective and final outcome. The new design 

process developed within this research study are specific to this generative 

programming design approach however, there are common features within this 

model that can be applied across a number of design disciplines. Specifically, 

design principles, that are crucial to any design practice, which involves the 

following: Reflective Practice, Design Thinking and Iterative Design. 

 

The structured interviews with expert practitioners generated specific suggestions 

for potential application of the generatively designed woven textiles executed in this 

research. Examples varied across sectors including architecture, interiors, fashion 

and art installations; revealing initial thoughts of specific context applications. The 

methods and techniques used in the creation of these examples have the potential 

to be applied in any of these fields. 

 

Although the main focus of the research study was to use generative programming 

in the ‘reanimation’ of selected archive material, some of the examples presented 

textile print qualities that could be digitally or physically printed onto textiles using 

the existing designs. The research study has demonstrated the success of this 

design methodology, outlining its application across specific contexts: woven 

structures, design pattern scale, yarn type and quantity of colours used in the 

translation process These can be adjusted depending on the final application. This 

research has confirmed that woven construction can be successfully and simply 

manipulated for producing new final cloth effects. 
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6.4.3 RECOMMENDATIONS FOR FUTURE USE 
Further explorative research of the integration of the generative programming into 

the weave software (Scotweave) and/or the design software (Photoshop). 

Facilitating less movements between programs would save time and money. Initial 

use of this fusion on a small element repeat scale is outlined by WOVENS (2016 

[Online]). It is feasible. Switching between file formats would also save time by 

making the generative design process even faster. Having an integrated generative 

design process would also negate the non-repeat size restrictions – currently, there 

are restrictions to the screen size in which you are working, so for example, the 

largest size the researcher could fit on the screen was 1500 x 1500 pixels at 300 

dpi resolution. This size restriction is irrelevant for the repeat design output as the 

design can be scaled to the width and the length of the cloth. If the generative 

programming was embedded into the weave software – you could potentially create 

an integrated generative program that continues to run as the fabric is constructed. 

Also, there is the possibility of you continuing the non-repeat to the length of a full 

warp and create a full non-repeat on one production run; rather than being 

constrained by the size of the Processing design output onscreen.  
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6.4.4 OTHER OPPORTUNITIES 
Future software testing continues. The next stage of the research is to continue 

conversations with ScotWeave in trying to merge generative processes within their 

existing software. The ambition is to have a seamless design system for weavers to 

operate for both dobby and jacquard outputs. 

 

The two code blocks will be further tested and used with the Macclesfield Silk 

Museum with a permanent Collection of these presented on site. This will open up 

the historical and contemporary open source archives to current and new 

audiences. The aim is to increase their visiting base through this platform; as the 

archive has a unique voice. These code blocks can now be trialed at other Museum 

sites, as a method of ‘reanimating’ their archives. The expectation is to create a 

collaborative online platform for each site that uses the code blocks. This not only 

presents current archival material as a digital file for future protection; but also 

provides a contemporary perspective in negotiating the archive material. The new 

databases will unite in the fight against the closure of archive sites and 

transportation and/or merging of collections nationally. They will facilitate the 

illumination of these archives – no matter where they reside in the world. 
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APPENDIX A: DATA BENDS 
 

This appendix provides five examples of the data bending results from each MSMS 

pattern book. It is a representative selection; as shown in Table A.1: 
 

MSMS 
PATTERN BOOK 

 

 
QUANTITY IN ARCHIVE 

 

 
QUANTITY OF DATABENDS 

 
P52 

 

 
5/59 

 
600 

 
P53 

 

 
5/79 

 
805 

 
P54 

 

 
5/24 

 
245 

 
P55 

 

 
5/153 

 
1540 

 
P56 

 

 
5/28 

 
295 

 
Table A.1: Outline of quantities produced during the research study (Stephens, 2018). 

 
The following archive sample numbers were selected for this representative 

sample of the process:  
 

ARCHIVE NUMBERS SELECTED 
 

 
P52 

 
52026 52111 52320 52323 52398 

 
P53 

 
53562 53569 53578 53704 54274 

 
P54 

 

 
55123 

 
55457 

 
55562 

 
55600 

 
55852 

 
P55 

 
56596 56617 56621 56851 

 
56921 

 
 

P56 
 

 
57988 

 
58002 

 
58056 

 
58057 

 
58984 

 

Table A.2: The archive numbers of the representative sample (Stephens, 2018) 

They are presented in Sections A.1-A.25. The first image is the original archive 

and the second image presents the ten data bends produced during the data 

bending method in the design process.  
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A.1 ARCHIVE NO: 52026 
 

 
 

Figure A.1: Archive No: 52026 (Stephens, 2016). 
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Figure A.2: Data bends of Archive No: 52026 (Stephens, 2016). 
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Figure A.3: 90% Data bend of Archive No: 52026 (Stephens, 2016). 

 



 
 

 320 

A.2 ARCHIVE NO: 52111 
 

 
 

Figure A.4: Archive No: 52111 (Stephens, 2016). 
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Figure A.5: Data bends of Archive No: 52111 (Stephens, 2016). 
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Figure A.6: 80% Data bend of Archive No: 52111 (Stephens, 2016). 
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A.3 ARCHIVE NO: 52320 
 

 
 

Figure A.7: Archive No: 52320 (Stephens, 2016). 
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Figure A.8: Data bends of Archive No: 52320 (Stephens, 2016). 
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Figure A.9: 80% Data bend of Archive No: 53230 (Stephens, 2016). 
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A.4 ARCHIVE NO: 52232 
 

 
 

Figure A.10: Archive No: 52232 (Stephens, 2016).  
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Figure A.11: Data bends of Archive No: 52232 (Stephens, 2016). 
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Figure A.12: 60% Data Bend of Archive No: 52232 (Stephens, 2016). 
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A.5 ARCHIVE NO: 52398 
 

 
 

Figure A.13: Archive No: 52398 (Stephens, 2016). 
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Figure A.14: Data bends of Archive No: 52398 (Stephens, 2016). 
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Figure A.15: 90% Data Bend of Archive No: 52398 (Stephens, 2016). 
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A.6 ARCHIVE NO: 53562 

 
 

Figure A.16: Archive No: 53562 (Stephens, 2016). 
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Figure A.17: Data bends of Archive No: 53562 (Stephens, 2016). 
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Figure A.18: 60% Data bend of Archive No: 53562 (Stephens, 2016). 
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A.7 ARCHIVE NO: 53569 

 
 

Figure A.19: Archive No: 53569 (Stephens, 2016). 
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Figure A.20: Data bends for Archive No: 53569 (Stephens, 2016). 
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Figure A.21: 90% Data bend of Archive No: 53569 (Stephens, 2016). 
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A.8 ARCHIVE NO: 53578 
 

 
 

Figure A.22: Archive No: 53578 (Stephens, 2016). 
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Figure A.23: Data bends for Archive No: 53578 (Stephens, 2016). 
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Figure A.24: 70% Data bend of Archive No: 53578 (Stephens, 2016). 
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A.9 ARCHIVE NO: 53704 
 

 
 

Figure A.25: Archive No: 53704 (Stephens, 2016). 
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Figure A.26: Data bends for Archive No: 53704 (Stephens, 2016). 
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Figure A.27: 90% Data bend of Archive No: 53704 (Stephens, 2016). 
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A.10 ARCHIVE NO: 54274 
 

 
 

Figure A.28: Archive No: 54274 (Stephens, 2016). 

 
 
 



 
 

 345 

 

 
Figure A.29: Data bends for Archive No: 54274 (Stephens, 2016). 
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Figure A.30: 90% Data bend of Archive No: 54274 (Stephens, 2016). 
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A.11 ARCHIVE NO: 55123 
 

 
 

Figure A.31: Archive No: 55123 (Stephens 2016). 
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Figure A.32: Data bends for Archive No: 55123 (Stephens, 2016). 
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Figure A.33: 90% Data bend of Archive No: 55123 (Stephens, 2016). 
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A.12 ARCHIVE NO: 55457 
 

 
 

Figure A.34: Archive No: 55457 (Stephens, 2016). 
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Figure A.35: Data bends for Archive No: 55457 (Stephens, 2016). 
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Figure A.36: 70% Data bend of Archive No: 55475 (Stephens, 2016). 
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A.13 ARCHIVE NO: 55562 
 

 
 

Figure A.37: Archive No: 55562 (Stephens, 2016). 
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Figure A.38: Data bends for Archive No: 55562 (Stephens, 2016). 
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Figure A.39: 50% Data bend of Archive No: 55562 (Stephens, 2016). 
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A.14 ARCHIVE NO: 55600 
 

 
 

Figure A.40: Archive No: 55600 (Stephens, 2016). 
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Figure A.41: Data bends for Archive No: 55600 (Stephens, 2016). 
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Figure A.42: 50% Data bend of Archive No: 55600 (Stephens, 2016). 

 



 
 

 359 

A.15 ARCHIVE NO: 55852 
 

 
 
 
 

 

Figure A.43: Archive No: 55852 (Stephens, 2016). 
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Figure A.44: Data bends for Archive No: 55852 (Stephens, 2016). 

 
 

 



 
 

 361 

 
 

 

 

Figure A.45: 70% Data bend of Archive No: 55852 (Stephens, 2016). 
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A.16 ARCHIVE NO: 56596 
 

 
 

Figure A.46: Archive No: 56596 (Stephens, 2017). 
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Figure A.47: Data bends for Archive No: 56596 (Stephens, 2017). 



 
 

 364 

 
 

  

 

Figure A.48: 90% Data bend of Archive No: 56596 (Stephens, 2017). 
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A.17 ARCHIVE NO: 56617 
 

 
 

Figure A.49: Archive No: 56617 (Stephens, 2017). 
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Figure A.50: Data bends for Archive No: 56617 (Stephens, 2017). 
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Figure A.51: 60% Data bend of Archive No: 56617 (Stephens, 2017). 
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A.18 ARCHIVE NO: 56621 
 

 
 

Figure A.52: Archive No: 56621 (Stephens, 2017). 
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Figure A.53: Data bends for Archive No: 56621 (Stephens, 2017). 
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Figure A.54: 80% Data bend of Archive No: 56621 (Stephens, 2017). 
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A.19 ARCHIVE NO: 56851 
 

 
 

Figure A.55: Archive No: 56851 (Stephens, 2017). 
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Figure A.56: Data bends for Archive No: 56851 (Stephens, 2017). 
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Figure A.57: 70% Data bend of Archive No: 56851 (Stephens, 2017). 
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A.20 ARCHIVE NO:56921 
 

 
 

Figure A.58: Archive No: 56921 (Stephens, 2017). 
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Figure A.59: Data bends for Archive No: 56921 (Stephens, 2017). 
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Figure A.60: 70% Data bend of Archive No: 56921 (Stephens, 2017). 
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A.21 ARCHIVE NO: 57988 
 

 
 

Figure A.61: Archive No: 57988 (Stephens, 2017). 
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Figure A.62: Data bends for Archive No: 57988 (Stephens, 2017). 
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Figure A.63: 70% Data Bend of Archive No: 57988 (Stephens, 2017). 
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A.22 ARCHIVE NO: 58002 
 

 
 

Figure A.64: Archive No: 58002 (Stephens, 2017). 
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Figure A.65: Data bends for Archive No: 58002 (Stephens, 2017). 
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Figure A.66: 90% Data bend of Archive No: 58002 (Stephens, 2017). 
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A.23 ARCHIVE NO: 58056 
 

 
 

Figure A.67: Archive No: 58056 (Stephens, 2017). 
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Figure A.68: data bends for Archive No: 58056 (Stephens, 2017). 
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Figure A.69: 70% Data bend of Archive No: 58056 (Stephens, 2017). 
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A.24 ARCHIVE NO: 58057 
 

 
 

Figure A.70: Archive No: 58057 (Stephens, 2017). 
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Figure A.71: Data bends for Archive No: 58057 (Stephens, 2017). 
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Figure A.72: 60% Data bend of Archive No: 58057 (Stephens, 2017). 
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A.25 ARCHIVE NO: 58984 
 

 
 

Figure A.73: Archive No: 58984 (Stephens, 2017). 
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Figure A.74: Data bends for Archive No: 58984 (Stephens, 2017). 
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Figure A.75: 70% Data bend of Archive No: 58984 (Stephens, 2017). 
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APPENDIX B: REPEAT/NON-REPEATS 
 

This appendix provides five examples of the repeat/non-repeat results from each 

MSMS pattern book data bend selection. It is a representative selection; as shown 

in Table B.1: 

 

 
Table B.1: Quantities produced during the research study for this stage (Stephens, 2018). 

 
The following archive sample numbers were selected for this representative 

sample of the process:  

 
 

ARCHIVE NUMBERS SELECTED 
 

 
P52 

 
52026 52111 52320 52323 52398 

 
P53 

 
53562 53569 53578 53704 54274 

 
P54 

 

 
55123 

 
55457 

 
55562 

 
55600 

 
55852 

 
P55 

 
56596 56617 56621 56851 

 
56921 

 
 

P56 
 

 
57988 

 
58002 

 
58056 

 
58057 

 
58984 

 

Table B.2: The archive numbers of the representative sample (Stephens, 2018) 

 
MSMS 

PATTERN BOOK 
 

 
QUANTITY IN 

ARCHIVE 
 

 
QUANTITY OF 

REPEATS 

 
QUANTITY OF  
NON-REPEATS 

 
P52 

 

 
5/59 

 
59 

 
59 

 
P53 

 

 
5/79 

 
79 

 
79 

 
P54 

 

 
5/24 

 
24 

 
24 

 
P55 

 

 
5/153 

 
153 

 
153 

 
P56 

 

 
5/28 

 
28 

 
28 
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The following percentages shown in Table B.3 were selected from the 

representative samples shown in Appendix A: 

 
 

ARCHIVE DATA BEND PERCENTAGES THAT WERE SELECTED FROM DATA BEND 
 

 
P52 

 
90% 80% 80% 60% 90% 

 
P53 

 
60% 90% 70% 90% 90% 

 
P54 

 
90% 70% 50% 50% 70% 

 
P55 

 
90% 60% 80% 70% 70% 

 
P56 

 
70% 90% 70% 60% 70% 

 

Table B.3: The percentage data bend selected for the repeat/non-repeat stage (Stephens, 2018). 

 
They are presented as Sections B.1- B.50. The first image is the repeat and the 

second image presents the non-repeat version of the same selection area of the 

data bend image produced during the data bending method in the design process 

(Appendix A). 

  



 
 

 395 

B.1 ARCHIVE NO: 52026 REPEAT 
 

 
 

Figure B.1: Repeat Design of Archive No: 52026 (Stephens, 2016). 
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B.2 ARCHIVE NO: 52026 NON-REPEAT 
 

 
 

Figure B.2: Non-Repeat of Archive No: 52026 (Stephens, 2016). 
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B.3 ARCHIVE NO: 52111 REPEAT 
 

 
 
 

Figure B.3: Repeat Design of Archive No: 52111 (Stephens, 2016). 
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B.4 ARCHIVE NO: 52111 NON-REPEAT 
 

 
 

Figure B.4: Non-Repeat of Archive No: 52111 (Stephens, 2016).  
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B.5 ARCHIVE NO: 52320 REPEAT 
 

 
 

Figure B.5: Repeat Design of Archive No: 52320 (Stephens, 2016). 

  



 
 

 400 

B.6 ARCHIVE NO: 52320 NON-REPEAT 
 

 
 

Figure B.6: Non-Repeat of Archive No: 52320 (Stephens, 2016). 
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B.7 ARCHIVE NO: 52323 REPEAT 
 

 
 

Figure B.7: Repeat Design of Archive No: 52323 (Stephens, 2016). 
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B.8 ARCHIVE NO: 52323 NON-REPEAT 
 

 
 

Figure B.8: Non-Repeat of Archive No: 52323 (Stephens, 2016). 
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B.9 ARCHIVE NO: 52398 REPEAT  
 

 
 

Figure B.9: Repeat Design of Archive No: 52398 (Stephens, 2016). 
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B.10 ARCHIVE NO: 52398 NON-REPEAT 
 

  
 

Figure B.10: Non-Repeat of Archive No: 52398 (Stephens, 2016). 
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B.11 ARCHIVE NO: 53562 REPEAT 
 

 
 

Figure B.11: Repeat Design of Archive No: 53562 (Stephens, 2016). 

  



 
 

 406 

B.12 ARCHIVE NO: 53562 NON-REPEAT 
 

 
 

Figure B.12: Non-Repeat of Archive No: 53562 (Stephens, 2016). 
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B.13 ARCHIVE NO: 53569 REPEAT 
 

 
 

Figure B.13: Repeat Design of Archive No: 53569 (Stephens, 2016). 
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B.14 ARCHIVE NO: 53569 REPEAT 
 

 
 

Figure B.14: Non-Repeat of Archive No: 53569 (Stephens, 2016). 
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B.15 ARCHIVE NO: 53578 REPEAT 
 

 
 

Figure B.15: Repeat Design of Archive No: 53578 (Stephens, 2016). 
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B.16 ARCHIVE NO: 53578 NON-REPEAT 
 

 
 

Figure B.16: Non-Repeat of Archive No: 53578 (Stephens, 2016). 
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B.17 ARCHIVE NO: 53704 REPEAT 
 

 
 

Figure B.17: Repeat Design of Archive No: 53704 (Stephens, 2016). 
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B.18 ARCHIVE NO: 53704 NON-REPEAT 
 

 
 

Figure B.18: Non-Repeat of Archive No: 53704 (Stephens, 2016). 
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B.19 ARCHIVE NO: 54235 REPEAT 
 

 
 

Figure B.19: Repeat Design of Archive No: 54235 (Stephens, 2016). 
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B.20 ARCHIVE NO: 54235 REPEAT 
 

 
 

Figure B.20: Non-Repeat of Archive No: 54235 (Stephens, 2016). 
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B.21 ARCHIVE NO: 55123 REPEAT 
 

 
 

Figure B.21: Repeat Design of Archive No: 55123 (Stephens, 2016). 
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B.22 ARCHIVE NO: 55123 NON-REPEAT 
 

 
 

Figure B.22: Non-Repeat of Archive No: 55123 (Stephens, 2016). 
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B.23 ARCHIVE NO: 55457 REPEAT 
 

 
 

Figure B.23: Repeat Design of Archive No: 55457 (Stephens, 2016). 
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B.24 ARCHIVE NO: 55457 NON-REPEAT 
 

 
 

Figure B.24: Non-Repeat of Archive No: 55457 (Stephens, 2016). 
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B.25 ARCHIVE NO: 55562 REPEAT 
 

 
 

Figure B.25: Repeat Design of Archive No: 55562 (Stephens, 2016). 
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B.26 ARCHIVE NO: 55562 NON-REPEAT 
 

 
 

Figure B.26: Non-Repeat of Archive No: 55562 (Stephens, 2016). 

  



 
 

 421 

B.27 ARCHIVE NO: 55600 REPEAT 
 

 
 

Figure B.27: Repeat Design of Archive No: 55600 (Stephens, 2016). 

  



 
 

 422 

B.28 ARCHIVE NO: 55600 NON-REPEAT 
 

 
 

Figure B.28: Non-Repeat of Archive No: 55600 (Stephens, 2016). 
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B.29 ARCHIVE NO: 55852 REPEAT 
 

 
 

Figure B.29: Repeat Design of Archive No: 55852 (Stephens, 2016). 
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B.30 ARCHIVE NO: 55852 NON-REPEAT 
 

 
 

Figure B.30: Non-Repeat of Archive No: 55852 (Stephens, 2016). 
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B.31 ARCHIVE NO: 56596 REPEAT 
 

 
 

Figure B.31: Repeat of Archive No: 56596 (Stephens, 2017). 

  



 
 

 426 

B.32 ARCHIVE NO: 56596 NON-REPEAT 
 

 
 

Figure B.32: Non-Repeat of Archive No: 56596 (Stephens, 2017). 
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B.33 ARCHIVE NO: 56617 REPEAT 
 

 
 

Figure B.33: Repeat of Archive No: 56617 (Stephens, 2017). 
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B.34 ARCHIVE NO: 56617 NON-REPEAT 
 

 
 

Figure B.34: Non-Repeat of Archive No: 56617 (Stephens, 2017). 
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B.35 ARCHIVE NO: 56621 REPEAT 
 

 
 

Figure B.35: Repeat of Archive No: 56621 (Stephens, 2017). 
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B.36 ARCHIVE NO: 56621 NON-REPEAT 
 

 
 

Figure B.36: Non-Repeat of Archive No: 56621 (Stephens, 2017). 

 
  



 
 

 431 

B.37 ARCHIVE NO: 56921 REPEAT 
 

 
 

Figure B.37: Repeat of Archive No: 56921 (Stephens, 2017). 
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B.38 ARCHIVE NO: 56921 NON-REPEAT 
 

 
 

 Figure B.38: Non-Repeat of Archive No: 56921 (Stephens, 2017). 
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B.39 ARCHIVE NO: 56851 REPEAT 
 

 
 

Figure B.39: Repeat of Archive No: 56851 (Stephens, 2017). 
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B.38 ARCHIVE NO: 56851 NON-REPEAT 
 

 

Figure B.40: Non-Repeat of Archive No: 56851 (Stephens, 2017). 
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B.41 ARCHIVE NO: 57988 REPEAT 

 
Figure B.41: Repeat Design of Archive No: 57988 (Stephens, 2017). 
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B.42 ARCHIVE NO: 57988 NON-REPEAT 
 

 
 

Figure B.42: Non-Repeat of Archive No: 57988 (Stephens, 2017). 
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B.43 ARCHIVE NO: 58002 
 

 
 

Figure B.43: Repeat of Archive No: 58002 (Stephens, 2017). 
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B.44 ARCHIVE NO: 58002 
 

 
 

Figure B.44: Non-Repeat of Archive No: 58002 (Stephens, 2017). 
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B.45 ARCHIVE NO: 58056 
 

 
 

Figure B.45: Repeat Design of Archive No: 58056 (Stephens, 2017). 
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B.46 ARCHIVE NO: 58056 
 

 
 

Figure B.46: Non-Repeat of Archive No: 58056 (Stephens, 2017). 
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B.47 ARCHIVE NO: 58057 
 

 
 

Figure B.47: Repeat Design of Archive No: 58057 (Stephens, 2017). 
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B.48 ARCHIVE NO: 58057 
 

 
 

Figure B.48: Non-Repeat of Archive No: 58057 (Stephens, 2017). 
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B.49 ARCHIVE NO: 58984 
 

 
 

Figure B.49: Repeat Design of Archive No: 58984 (Stephens, 2017). 
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B.50 ARCHIVE NO: 58984 
 

 
 

Figure B.50: Non-Repeat of Archive No: 58984 (Stephens, 2017). 
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APPENDIX C: CODE BLOCKS 
 

This section provides the exact code blocks used during this research study in the 

Processing environment. Code Block One (C.1) is the ‘data bend’ and Code Block 

Two (C.2) is the ‘repeat/non-repeat’ function. 

 

C.1: CODE BLOCK ONE 

CODE BLOCK ONE 
 

DESCRIPTION 
 

 
PImage a;  // Declare variable "a" of type PImage 
void setup() { 
background(0); 
byte[] data=loadBytes("IMG_3166.JPG"); 
a = loadImage("IMG_3166.JPG"); 
saveBytes("picturee.jpg",data); 
size(a.width,a.height,P2D); 
} 
void draw() { 
byte[] data=loadBytes("picturee.jpg"); 
for(int i=0;i<4;i++) // 100 changes 
{ 
int loc=(int)random(128,data.length);//guess at 
header being 128 bytes at most.. 
data[loc]=(byte)random(255); 
} 
saveBytes("picturee.jpg",data); 
a = loadImage("picturee.jpg"); 
image(a, 0, 0); 
} 

 
 
 
 

 
This block of code allows for the 0-
100% distortion of the image in the 
environment. It also allows the 
researcher to set between 0-255 in the 
RGB colour ranges. 

 
Examples are shown in Appendix A 
and Chapters 4/5. 

 

Table C.1: Code Block One (Stephens, 2015). 
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C.2 CODE BLOCK TWO 

CODE BLOCK TWO 
 

DESCRIPTION 
 

import java.util.Calendar; 
 
PImage img; 
 
int tileCountX = 4; 
int tileCountY = 4; 
int tileCount = tileCountX*tileCountY; 
PImage[] imageTiles = new 
PImage[tileCount]; 
 
int tileWidth, tileHeight; 
 
int cropX = 0; 
int cropY = 0; 
 
boolean selectMode = true; 
boolean randomMode = false;  
 
void setup() { 
  size(1500, 1500);  
  img = loadImage("IMG_LAST_B.jpg"); 
  image(img,0,0); 
  noCursor(); 
 
  tileWidth = width/tileCountY; 
  tileHeight = height/tileCountX; 
} 
void draw() { 
  if (selectMode == true) { 
    // in selection mode, a white selection 
rectangle is drawn over the image 
    cropX = constrain(mouseX, 0, width-
tileWidth); 
    cropY = constrain(mouseY, 0, height-
tileHeight);     
    image(img, 0, 0); 
    noFill(); 
    stroke(255); 
    rect(cropX, cropY, tileWidth, 
tileHeight); 
  }  
  else { 
    // reassemble image 
    int i = 0; 
    for (int gridY = 0; gridY < tileCountY; 
gridY++){ 
      for (int gridX = 0; gridX < tileCountX; 
gridX++){ 
        image(imageTiles[i], 
gridX*tileWidth, gridY*tileHeight); 
        i++; 
      } 
    } 
  } 
} 
void cropTiles() { 
  tileWidth = width/tileCountY; 
  tileHeight = height/tileCountX; 

 
 
 
 

This block of code allows for the repeating or 
non-repeating of the selected area of the 
image. 

 
The size of the area can be altered by 
changing the pixel selection size, or the 
number of tile repeats across the width and 
height of the final image output. 

 
Examples are shown in Appendix B and 
Chapters 4/5. 
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Table C.2: Code Block Two (Stephens, 2015).

  tileCount = tileCountX * tileCountY; 
  imageTiles = new PImage[tileCount]; 
 
  int i = 0; 
  for (int gridY = 0; gridY < tileCountY; 
gridY++){ 
    for (int gridX = 0; gridX < tileCountX; 
gridX++){ 
      if (randomMode){ 
        cropX = (int) random(mouseX-
tileWidth/2, mouseX+tileWidth/2); 
        cropY = (int) random(mouseY-
tileHeight/2, mouseY+tileHeight/2); 
      } 
      cropX = constrain(cropX, 0, width-
tileWidth); 
      cropY = constrain(cropY, 0, height-
tileHeight); 
      imageTiles[i++] = img.get(cropX, 
cropY, tileWidth, tileHeight); 
    } 
  } 
} 
void mouseMoved() { 
  selectMode = true; 
} 
void mouseReleased(){ 
  selectMode = false;  
  cropTiles(); 
} 
void keyReleased(){ 
  if (key == 's' || key == 'S') 
saveFrame("_##.tiff"); 
  if (key == 'r' || key == 'R') { 
    randomMode = !randomMode; 
    cropTiles(); 
  } 
  if (key == '4'){ 
    tileCountY = 4; 
    tileCountX = 4; 
    cropTiles(); 
  } 
  if (key == '6'){ 
    tileCountY = 6; 
    tileCountX = 6; 
    cropTiles(); 
  } 
  if (key == '8'){ 
    tileCountY = 8; 
    tileCountX = 8; 
    cropTiles(); 
  } 
} 

 
 
 
 

This block of code allows for the repeating or 
non-repeating of the selected area of the 
image. 

 
The size of the area can be altered by 
changing the pixel selection size, or the 
number of tile repeats across the width and 
height of the final image output. 

 
Examples are shown in Appendix B and 
Chapters 4/5. 
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APPENDIX D: EXPERT INTERVIEWS 
 

This section provides the analysis criteria for the expert interviews (Figure D.1). It 

also outlines the transcripts and coding of the open-ended questions that were 

designed to address the following themes: 

 
 Novelty of design 

 Design and/or aesthetics 

 Design process 

 Application 

 Measurement of ‘quality’ using grading systems 

 

The following colour categorisation was used to distinguish between responses: 

COLOUR 
 

THEMES 
 

  
NOVELTY OF DESIGN 
 

  
DESIGN AND/OR AESTHETICS 
 

  
DESIGN PROCESS 
 

  
APPLICATION 
 

  
MEASUREMENT OF ‘QUALITY’ USING GRADING SYSTEMS 
 

 
Table D.1: Colour Categorisation for interview responses (Stephens, 2018). 

 

These notations marked beside each comment represent the positive, negative or 

neutral comments: 

 

[+] Positive Comment 

[--] Negative Comment 

[=] Neutral Comment 
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Figure D.1: Structured interview format and consent form for each participant (Stephens, 2018). 
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D1 PARTICIPANT TRANSCRIPTS: 

PARTICIPANT NUMBER: 001 
 
Job Title: Textile Research Associate 
 
Job Description: Develops weave structures for industry  
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: The designs are very original, especially ‘data bends’. They are visually 
dramatic! [+] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: I think that it is a very interesting way of interpreting historical material, 
the mix of control and no control in the image creation is an interesting way of 
exploring ‘reanimation’. [=] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: As a researcher myself, I find the integration of these two aspects 
exciting. Generative design is used in a number of fields, so to have further 
exploration into textile surface design is fantastic! [+][+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: They could be used for fashion, interior surfaces, exterior surfaces - 
the list is endless. [+] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: The grading systems provide a detailed framework for judging quality. 
They were also easy to use…[+] 
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PARTICIPANT NUMBER: 002 
 
Job Title: PhD Student 
 
Job Description: Smart woven textile research 
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: These designs remind me of Anni Alber’s designs - but a lot more vivid 
colour. The non-repeats are particularly interesting as they are unusual for woven 
surfaces - they are harder to create in cloth. [+][+] 
 
The non-repeats are particularly interesting as they are unusual for woven surfaces 
[+] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: The ‘reanimation’ is a very abstracted way of repositioning the historical 
archive patterns into a contemporary context. I am more drawn to the middle data 
bends though as they still harness some elements of the historical pattern within 
them. [=] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: There are similar affinities to this amalgamation with my own research. 
I am all for fusing different approaches in order to develop new concepts/working 
methods within the field. [+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: They could be applied across woven and printed textiles; both interior 
and exterior surfaces. [+] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: The gauges were really helpful in guiding me to judging the ‘quality’ of 
designs. Without them it would just be an aesthetic judgement, rather than all the 
categories listed for users. [+] 
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PARTICIPANT NUMBER: 003 
 
Job Title: Woven Textile Lecturer and PhD Researcher 
 
Job Description: Teach L1-L3 TIP students 
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: The designs are vivid and exciting - the block format reminds me of the 
designs on the LT fabric in London. But this is a very interesting visual comparison 
with the non-repeats from the same image. [+] 
 
the block format reminds me of the designs on the LT fabric in London. [+] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: The breaking down of the original image into pieces and bringing it 
back to gather at different percentages is a really unusual way to take aspects 
further in the design process. [+] A similar analogue process might be collaging 
images together. This is a digital way of doing it. [=] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: The use of generative I find is a really interesting approach to designing 
surfaces. The researcher is working between co-design with the computer; 
designing collaboratively with set boundaries in the block of code. [+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: These could be applied to various surfaces - depending on the end use 
- the possibilities are limitless! [+] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: The criteria was clear and precise, it is also a good measure for novices 
and experts in the field - could be used in other areas. [+] 
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PARTICIPANT NUMBER: 004 
 
Job Title: Textile Artist and Lecturer (textiles)  
 
Job Description: Practical and theoretical research 
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: The ‘data bends’ and non-repeats are more novel than the repeat 
designs. They could have been created on the weave software itself. [+] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: It is a very unusual method of ‘reanimating’ or reinterpretations a 
historical archive. In previous examples, practitioners have used specific motifs or 
colours as the basis for manipulation in the design process. This uses the whole 
image. [=] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: I’ve never seen generatively designed surfaces or designs in real life. 
From what I understand from this approach - it is very innovative for the textile field. 
Exciting research! [+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: They could have the same applications as any other woven textile. It 
just depends on the end user as to what material the yarns would be etc. It could be 
used in industry as well, but the number of colours would be a cost consideration. 
[+] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: This was an interesting grading system as it had both 
sections/categories as well as a scale. Easy to use and could be used in industry or 
by other textile practitioners - could be manipulated as well for use. [+] 
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PARTICIPANT NUMBER: 005 
 
Job Title: Lecturer In Craft Innovation/Smart Textiles  
 
Job Description: As above 
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: I like the aesthetics of all the designs for different reasons. The data 
bends and non-repeats are more fluid and unusual overall. [+] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: The ‘reanimation’ of these traditional textile designs has been done in 
an unsympathetic way - how can you tell where the original essence of the archive 
is? How do you know the design was developed from a historical source? [--] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: It could be used to quicken up the woven textile design process two - 
fold. [+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: I think this method could be developed for production. [+] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: This is a useful tool for grading designs - very clear and simple 
framework used. Could be used in industry manufacture as market research for 
trends (popular ones etc) [+] 
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PARTICIPANT NUMBER: 006 
 
Job Title: Textile Designer (Masters Obtained) 
 
Job Description: Has their own business and works with industry 
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: These designs are very unique - particularly the ‘data bends’ as they 
are one off designs from the original archive material. [+] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: There are so many variations on the ‘reanimation’ of this archive - I find 
it particularly exciting that the researcher has used an iterative way of producing a 
number of designs from the same source, it’s almost like changing colour ways in 
designing for clients/different contexts. [+] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: As I work both with industry and specific clients, working with a 
generative design process would save time - you could produce a number of 
designs easily for your customers - everyone has varying tastes! [+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: They could work in a variety of contexts - interior, exterior, fashion, 
education and even in industry production/manufacture. [+] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: I found the use of a grading system a captivating way of seeing 
people’s responses to specific materials/designs. It’s a good way of being able to 
conduct market research on designs and getting feedback on them. [+] 
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PARTICIPANT NUMBER: 007 
 
Job Title: PhD Researcher 
 
Job Description: Researching historical linen archives in Northern Ireland 
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: They are a very unusual way of interpreting historical material. They 
blitz the original achieve image and fragment it into basic elements. [=] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: The piecing back together of an image in the ‘reanimation’ process 
produces very vivid and dramatic designs. The play between repeat/non-repeat is 
also an interesting way of trying to reinterpret the designs into contemporary 
practice.  [+] 
 
The play between repeat/non-repeat is also an interesting way of trying to reinterpret 
the designs into contemporary practice. [+] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: Using generative programming in the design process is very 
innovative. It’s amazing how many designs are produced with just a few clicks within 
the program. lots of iterations/variations are produced. [+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: The designs could be used as textile prints, woven designs - there are 
lots of options. The end user would dictate what the final application would be - but 
they are adaptable! [+] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: I’ve never used a grading system before to denote the quality of 
specific designs- but it does actually work. I scored higher marks for the design I 
preferred visually and for its complexity etc. [+] 
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PARTICIPANT NUMBER: 008 
 
Job Title: Weave Researcher (Paid) 
 
Job Description: Investigates woven structures for industry 
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: The designs are incredibly diverse and visually stunning. Image 
distortion is a very exciting method to reinterpret historical designs. [+] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: The term ‘reanimation’ is an interesting concept. The idea of making 
this achieve sample more relevant to contemporary designs by distorting it and 
piecing it back together is an exciting way of doing it. [+] 
 
The idea of making this achieve sample more relevant to contemporary designs by 
distorting it and piecing it back together is an exciting way of doing it. [+] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: The integrated approach is a fast process in creating a number of 
designs. It saves a lot on design time and the designer is co-designing with the 
generative programming. An interesting and novel approach. [+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: They could be used for any textile surface and across disciplines. The 
format could be altered to fit industry as well. [+]  - designs currently are very 
complex so they would be expensive cloths to make [--] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: The criteria for grading or judging designs allowed me to interpret my 
perceptions to a scale. This scale is dependent on the users experience and 
provides a framework for people to gauge their responses to designs. [+] 
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PARTICIPANT NUMBER: 009 
 
Job Title: Weaver in industry 
 
Job Description: Designs and produces fabrics for clients from a large production 
company 
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: I really like the aesthetic quality of these designs. The repeats look a 
lot simpler to create than the others - but there’s been a lot of thought that’s gone 
into them.  [+] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: Beautiful choice of archival material. The designs are varied and would 
apply/be of interest to a number of viewers/users. The distortion also allows people 
to choose their preference with ease. [+] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: I think it is exciting work, research upon new or combinations of 
techniques is always an interesting prospect. The research is very innovative and it 
could be used across a number of platforms. [+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: With the samples that were presented, various applications in interior 
design come to mind. Both transport or home furnishings also. Interior project 
market - hotels etc. It could also be used across other design fields. [+] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: This is a great tool. I could see it working well in a large company (like 
what I work for) as it would allow us to judge coatings as well as the popularity of 
designs. [+] 
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PARTICIPANT NUMBER: 010 
 
Job Title: Textile Printer (MA Level) 
 
Job Description: Runs own business and works freelance  
 
Date Interview completed: 12/4/2018 
 
 
QUESTION 1: DO YOU THINK THE DESIGNS PRESENTED ARE NOVEL? 
 
ANSWER 1: These designs are brilliant! I love the data bends and non-repeats in 
particular as they are more curious as designs. They are rare in composition and 
form. [+] 
 
QUESTION 2: WHAT DO YOU THINK ABOUT THE ‘REANIMATION’ OF THE 
SELECTED ARCHIVE SAMPLE? 
 
ANSWER 2: I am drawn to the archive examples that are closer to the original 
archive designs. So, the ones at 10, 20 and 30% - I would use these if it were me 
choosing specific examples to move forward with. [=] 
 
QUESTION 3: WHAT DO YOU THINK ABOUT THE INTEGRATED GENERATIVE 
PROGRAMMING APPROACH IN THE DESIGN PROCESS? 
 
ANSWER 3: The generative approach isn’t seen very often in textile design. This is 
what makes this research new and interesting - it’s challenging existing concepts 
around textile design processes. [+] 
 
QUESTION 4: WHAT TYPE OF APPLICATIONS DO YOU THINK 
GENERATIVELY DESIGNED WOVEN TEXTILES COULD HAVE? 
 
ANSWER 4: The design process could be used across design fields. Also, the 
designs can be applied to any normal textile field; print, weave etc. [+] 
 
QUESTION 5: WHAT DO YOU THINK OF THE PROVIDED GRADING SYSTEMS 
AS A MEASURE OF QUALITY? 
 
ANSWER 5: This grading system measures the quality of designs, but it is tailored 
to each person’s/user’s perceptions. I find this novel - as the responses will be so 
individual and will reveal very personal responses to these designs. [+] 
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D.2 RESULTS AND ANALYSIS 
WHERE COMMENTS ARE: + IS POSITIVE; -- IS NEGATIVE; = IS NEUTRAL 

 
PA

R
TI

C
IP

A
N

T  

A
N

SW
ER

 #
 

N
O

VE
LT

Y 
O

F 
D

ES
IG

N
 

D
ES

IG
N

 A
N

D
/O

R
 

A
ES

TH
ET

IC
S 

D
ES

IG
N

 P
R

O
C

ES
S 

A
PP

LI
C

A
TI

O
N

 

M
EA

SU
R

EM
EN

T 
O

F 
‘

Q
U

A
LI

TY
 ’

 U
SI

NG
 

G
R

A
D

IN
G

 S
YS

TE
M

S 
 

TO
TA

LS
 

  + -
- = + -

- = + -
- = + -

- = + -
- = + -

- = COMMENTS 

001 
 

1 x               i   1 
2      x            i 1 
3       x   x      ii   2 
4          x      i   1 
5             x   i   1 

TOTAL 1     1 1   2   1   5  1 6 
 

  + -
- = + -

- = + -
- = + -

- = + -
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002 
 

1 x   x      x      iii   3 
2      x            i 1 
3       x         i   1 
4          x      i   1 
5             x   i   1 

TOTAL 1   1  1 1   2   1   6  1 7 
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003 
 

1 x   x            ii   2 
2      x x         i  i 2 
3       x         i   1 
4          x      i   1 
5             x   i   1 

TOTAL 1   1  1 2   1   1   6  1 7 
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004 
 

1 x               i   1 
2      x            i 1 
3       x         i   1 
4          x      i   1 
5             x   i   1 

TOTAL 1     1 1   1   1   4  1 5 
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1 x               i   1 
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5             x   i   1 
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1 x               i   1 
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5             x   i   1 
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1   x               i 1 
2    x   x         ii   2 
3       x         i   1 
4          x      i   1 
5             x   i   1 

TOTAL   1 1   2   1   1   5  1 6 
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1 x               i   1 
2    x   x         ii   2 
3       x         i   1 
4          x x     i i  2 
5             x   i   1 

TOTAL 1   1   2   1 1  1   7   7 

 
WHERE COMMENTS ARE: + IS POSITIVE; -- IS NEGATIVE; = IS NEUTRAL 
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009 
 

1 x               i   1 
2    x            i   1 
3       x         i   1 
4          x      i   1 
5             x   i   1 

TOTAL 1   1   1   1   1   5   5 
 

  + -
- = + -

- = + -
- = + -

- = + -
- = + -

- = COMMENTS 

010 
 

1 x               i   1 
2      x            i 1 
3       x         i   1 
4          x      i   1 
5             x   i   1 

TOTAL 1     1 1   1   1   4  1 5 

 
 
 

 + - = + - = + - = + - = + - = + - = COMMENTS 

TOTALS 9  1 6 1 5 13   12 1  10   50 2 6 58 

 
AVERAGE 

               5.
0 

0.
2 

0.
6 5.8 

 
WHERE COMMENTS ARE: + IS POSITIVE; -- IS NEGATIVE; = IS NEUTRAL 

 
 

Table D.2: Table depicting totals of the five thematic groups from each participant (Stephens, 
2018).  
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D.3 RESULTS SUMMARY 
The transcribed interviews were colour coded in order to provide a clear distinction 

between the specific themes under enquiry. If there were any instances where the 

comments crossed over categorisation, they were re-highlighted in order to 

represent both points. If there were any significant additional points between each 

question, they were documented. Comments that were not transcribed here and not 

highlighted were not classified as relevant to the study and were left redundant. All 

of these colour coded comments were broken up to represent one point at any given 

time. Following this, the answers were then classified within the subject according 

to the three specific categories: [+] positive, [--] negative and [=] neutral. These 

classifications were significant as they provide an insight into participants opinions 

and whether they were supportive or not of the work. 

 

During the interview process, one less ‘successful’ sample (produced at the 

beginning of the project) and one more ‘successful’ sample (produced towards the 

end) was used in order to provide a contrasting external measurement of ‘quality’ of 

designs using the researcher’s grading systems outlined in Section 4.7. The aim of 

this intervention was to see if participants commented on the ‘quality’ of designs. 

This measurement would also provide evidence as to whether the programming had 

become better over time.  

 

In total, there were 58 selected coded comments made by 10 participants. They all 

answered the minimum of five questions each; therefore, 50 answers were analysed 

for the research study. Table D.3 summarises these results. 
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CLASSIFIED 
SUBJECTS 

CLASSIFIED CODES 

[+] POSITIVE 
COMMENTS 

 
[--] NEGATIVE 
COMMENTS 

 

 
[+] NEUTRAL 
COMMENTS 

 

NOVELTY OF 
DESIGN 

9 0 1 

DESIGN 
AND/OR 

AESTHETICS 
6 1 5 

DESIGN 
PROCESS 

13 0 0 

APPLICATION 12 1 0 

 
MEASUREMENT 
OF ‘QUALITY ’ 

USING 
GRADING 
SYSTEMS 

 

10 0 0 

TOTALS 50 2 6 

 
Table D.3: Summary of Interview Results (Stephens, 2018). 
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These questions were designed to provoke answers in relation to the specific 

subject categories, the responses ended up covering multiple ones. They ended up 

being coded to the relevant five subjects when appropriate. Each participant made 

an average of 5.8 comments. From the 58 colour coded comments, 52 were 

positive, 2 were negative and 6 as neutral. Notably, all the negative comments were 

coded in the application, or design and/or aesthetics. These comments were around 

cost and ease of manufacture (Application) as well as the ‘reanimation’ of the 

archive material (Design and/or Aesthetics). The neutral comments (6) remained 

more general Novelty of Design and Design and/or Aesthetics; mostly passing 

observations/impartial remarks on personal preferences. 

 

The results from the interviews provide considerable insight into participants views 

of the generatively designed samples. They have been distilled systematically using 

an unbiased structure both thematically and constructively in order to establish 

trends within participants core insights (Figure D.2). The coding of the 

questionnaires was overviewed by a qualitative trained researcher in design 

research to validate the subject classification codes. 

 

 
Figure D.1: Interview results, categorised into positive, negative and neutral (Stephens 2018). 
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{APPENDIX E} 
UNSUCCESSFUL 

DESIGNS 
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APPENDIX E: UNSUCCESSFUL DESIGNS 
 

This Appendix outlines five examples of the ‘unsuccessful’ designs in the research 

study form initial archive to data bend and then to the repeat/non-repeat design 

stage. They were either judged to be too complex or unviable according the 

‘Parameters of Success’ in Section 4.7. Another data bend design was then chosen 

to work with and the cycle was repeated until the design was achieved. 
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E.1 ARCHIVE NO: 52104 
 

 
 

Figure E.1: Archive No: 52104 (Stephens, 2016). 
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Figure E.2: Data bends for Archive No: 52104 (Stephens, 2016). 
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E.2 ARCHIVE NO: 53555 
 

 

Figure E.3: Archive No: 53555 (Stephens, 2016). 
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Figure E.4: Data bends for Archive No: 53555 (Stephens, 2016). 
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E.3 ARCHIVE NO: 55297 
 

 
 

Figure E.5: Archive No: 55297 (Stephens, 2016). 
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Figure E.6: Data bends for Archive No: 55297 (Stephens, 2016). 
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E.4 ARCHIVE NO: 36025 
 

 
 

Figure E.7: Archive no: 36025 (Stephens, 2016). 
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Figure E.8: Data bends for Archive No: 36025 (Stephens, 2016). 
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E.5 ARCHIVE NO: 58001 
 

 
 

Figure E.9: Archive No: 58001 (Stephens, 2016). 
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Figure E.10: Data bends for Archive No: 58001 (Stephens, 2016). 

 
 
 
 


