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The Product Development and Management Association indicates that 

between 17.8%-47.1% of products introduced into the market are not successful 

(Markham & Lee, 2013).  A high failure rate represents an enormous inefficiency in 

the conversion of user input into thoughtful products. Therefore, it is important to 

consider ways to improve the process by which products are conceived. In the field of 

textiles and apparel, there has been little research, which can offer specific data about 

apparel product success or failure rates. 

This dissertation explores ways to improve product success by involving 

consumers, or users, as active participants in the creation of products which meet their 

needs. Specifically, this research addressed lead users as collaborators who can make 

valuable contributions to the design and development process. User contributions are 

important to consider in the development process so that designers can move away 

from abstract representations of perceived use to concrete ideas and solutions that are 

grounded in insightful understandings of users’ needs.  

The research is conducted in three steps: First, by interviews with 15 design 

professionals who detailed how users are currently engaged in the functional apparel 

design process. Second, by exploring the efficacy of lead users as a theory to identify 

influential user-collaborators through developing a method to identify lead users. 



 

Third, by examining the overall experience of designers and users and the influence of 

facilitation on the overall collaborative design process and product outcome.  

This research demonstrated that users can be influential collaborators, 

specifically lead users. Interviews with industry professionals revealed a duality in the 

collaborative experience for designers when working with users. Designers view user 

input as valuable, but designers still use their personal insights and experiences to 

transform user insights into workable product concepts. Product concepts developed 

by lead users, especially when a professional facilitator assisted the group, were highly 

rated among their peers. This research shows promise of utilizing lead users and 

professional facilitators in a collaborative design scenario to enhance functional 

apparel products. Lead users and professional facilitators can make valuable 

contributions to the design and development process. 
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“ 
Research is the gathering of facts. In the absence of facts, you have assumptions. And 

assumptions are the enemy of design. 

- Mike Monterio, author of Design is a Job 
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CHAPTER 1  

INTRODUCTION 

The Product Development and Management Association (PDMA)'s 

Comparative Performance Assessment Study (2012), indicates that between 17.8%-

47.1% of products introduced into the market are not successful (Markham & Lee, 

2013).  One major contributor to product failure is a poor understanding of users’ 

needs by manufacturers (Kahn, 2012; von Hippel, 2006). A high failure rate represents 

an enormous inefficiency in the conversion of user input into thoughtful products. 

In the field of textiles and apparel, there has been little research, which can 

offer specific data about apparel product success or failure rates. Although it is evident 

from full clearance racks at nearly every retail store that many apparel products fail to 

meet the requirements of the consumer. Faulty concepts, inappropriate product 

designs, misunderstanding the target market, and misleading market research that did 

not reflect the actual consumers are some of the most common reasons for product 

failures (Berry, 2015). However, excessive research or high product development 

costs can also contribute to product breakdown (Berry, 2015). Therefore, it is 

important to consider ways to improve the process by which products are conceived 

and the methods of collecting consumer information in an efficient manner.  

The purpose of this research study was to explore ways to improve product 

success by involving consumers, or users, as active participants in the creation of 
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products, which meet their needs. Specifically, this research addressed users as 

collaborators who can make valuable contributions to the design and development 

process. User contributions are important to consider in the development process so 

that designers can move away from abstract representations of perceived use to 

concrete ideas and solutions that are grounded in insightful understandings of users’ 

needs. Involving users ensures that the product concepts are appropriate for the market 

and may improve product success rates. Concrete aspects of user-collaborations that 

were explored in this research were the concepts of lead users and professional 

facilitation.  

1.1 User-Centered Design 

Since the 1990s, users have been involved in the design process in an approach 

called User-Centered Design  (Kanstrup, 2012; Sanders, 2002). User-centered design 

is the dominating ideology in functional apparel design and is used by many apparel 

designers as a way to gather user feedback.  In this model, users are viewed as 

“resources” and the design research is led by “experts” who drive the collection, 

analysis, and interpretation of user data, which is used to inform the design.  For many 

years, this method of design has been used in developing products for users. As 

products still have a high failure rate and there is still an enormous inefficiency in 

converting user input into thoughtful products, it is evident that different approaches to 

product development should be explored.  
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In the landscape of design, a second ideology exists which engages “users as 

partners” in the product development process. This ideology, known as Participatory 

Design, provides a cannon of methods that can actively engage with users in the 

creation of functional apparel products. Participatory Design methods are grounded in 

the context of use and involve users as inside and active contributors throughout each 

step of the design and development process (Scariot, Heemann, & Padovani, 2012).   

Participatory designs, over user-centered design methods, were examined in this 

research as a potential way to increase product success. This research is framed by a 

Participatory Design approach to user collaborations.  

The perceptions of user contributions and user-centricity are important concepts 

to understand when critically evaluating the current apparel product development 

processes. Therefore, the integration of users and perceptions of user contributions 

were explored through interviews with 15 product development professionals. As one 

of the aims of this research, the interviews were able to identify attitudes and current 

practices of users in the functional apparel product development process. The 

interviews examined the user and designer relationship and detailed the process by 

which designers translate user input into design concepts.  

1.2 Lead Users 

Users, as a variable in the collaborative process, can have a significant impact on 

developing successful products.  Von Hippel has identified a group of users, whom he 
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calls “lead users,” who tend to generate commercially attractive innovations (Franke, 

von Hippel, & Schreier, 2003).  Von Hipple describes lead users as,  

 “Users whose present strong needs will become general in a 

marketplace months or years in the future. Since lead users are familiar 

with conditions, which lie in the future for most others, they can serve 

as a need-forecasting laboratory for marketing research. Moreover, 

since lead users often attempt to fill the need they experience, they can 

provide new product concept and design data as well (von Hippel, 

1986).”  

Lead users are members of a user population having two distinguishing characteristics: 

1) they are at the leading edge of an important market trend(s) and so are currently 

experiencing needs that will later be experienced by others in that market and 2) they 

anticipate relatively high benefits from obtaining a solution to their needs, and so may 

innovate (von Hippel, 1995).  In this research, lead users were explored as users who 

could have a significant positive impact on product innovation and success. Therefore, 

one of the aims of this research was to develop effective methods to choose, 

incorporate, and optimize lead user contributions to the design process. Multiple lead 

user questionnaires were compiled into one survey, which was used to identify lead 

users. The compiled usership survey was analyzed and  a template was developed as a 

way to categorize future users.  

1.3 Facilitation 

The role of professional facilitation was also explored as a way to increase 

product success in a participatory design scenario.  The role of facilitation in design is 

a significant topic, given that designers are increasingly called upon to work directly 
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with users (Light & Akama, 2010). Facilitation is “the art of moving people through 

processes to agreed-upon objectives in a manner that encourages participation, 

ownership and creativity from all” (Sibbet, 2002).  Therefore, the aim of this research 

was to explore the involvement of a professional facilitator as a group member in a 

collaborative project. It was assumed that the facilitator would improve idea 

generation and enable the designer to generate ideas with users, rather than manage 

the group dynamic. 

This research was designed to explore factors associated with user 

collaborations in the area of functional apparel product development, specifically the 

users’ potential to improve the product development process and increase product 

success. The aims of this research were to understand how users are currently 

integrated into the functional apparel product development process, identify and 

systematize methods to group users, and empirically examine lead users and 

facilitation as methods to develop innovative solutions that meet real customer needs. 

These themes go beyond those asked previously by collaborative or apparel design 

researchers. 

1.4 Literature Overview 

In this research, the objectives were supported by a diverse exploration of the 

literature on user involvement and innovation. The fields of study that were explored 

were: collaborative design (co-design), communications, creativity and innovation, 

design process, economics, management and marketing, organizational behavior, new 
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product development, and Science and Technology Studies. A broad search was 

necessary to identify foundational literature that contributed to our understanding of 

user innovation and collaboration. The aim of the literature review was to understand 

the ways in which users are currently involved in the apparel product development 

process and examine what is known about collaborative approaches to design. 

Methods Overview 

The work done in this research project is intended to contribute to the 

discussion of the value of users as collaborators when developing apparel products.  

Figure 1.4.1 illustrates the methods of this research, including the stages, overall goals, 

participant groups, data collection methods, and data analysis methods.  This 

dissertation is structured in a thesis by paper format. Chapter 2 presents an overall 

literature review, Chapters 3, 4, and 5 were formatted around different segments of the 

project, where focused sections of the literature are restated, and individual results and 

discussions are presented. Chapter 6 then returns to an overall discussion of the work.  

Each chapter details a particular aspect of the study where each section informs 

the others, and together they provide a conceptually sound look at current and 

potential user involvement in the functional apparel product development process. The 

first article (Chapter 3), evaluates the current use and climate of user collaborations in 

the functional apparel field. The perceptions of industry professionals are evaluated 

through the conceptual framework of script (Akrich, 1992) as a way to conceptualize 

both designers and users as active agents in the development of products. Script 
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explains that designers anticipate the interest, skills, motives, and behaviors of future 

users in the design phase (Oudshoorn & Pinch, 2002). However, in collaborating with 

users, users help clarify and reduce the amount of script imbued into products.  

 

 

 

Figure 1.4.1 Research study design. 

In the first stage of the research design, collaborations with users were explored 

(Figure 1.4.1). Chapters 4 and 5 address data captured in the second and third stages of 

the study design. Chapter 4 explores an instrument to identify lead users and a method 
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to sort users based on a threshold that addresses the users expected benefits, technical 

expertise, status, and intrinsic motivation. The sorting method was tested in 17 design 

sessions where users worked with a student designer and, for some sessions, a 

facilitator to develop ideas for a base layer, or cold-weather running top that assists 

with thermal management. Each group generated one concept; all concepts were then 

evaluated by the population of runners from which the sample of users came. The 

concepts were also evaluated by professional designers, some of whom participated in 

stage one in the interviews. From the community vote, the top two highest ranked 

concepts were developed into prototypes and tested through wear trials in actual use 

environments. The results of the wear trials are reported as a proof of concepts for the 

conceptual underpinnings of the instrument development.  

Chapter 5, then follows the same research methods, but explores different 

aspects of the study; specifically this chapter explores the group dynamic and other 

factors that contribute to the overall success of the product developed through a 

participatory design scenario. This chapter looked at the participatory method as a way 

to engage users. A method is proposed to involve users in the design process.  

1.5 Vantage Point  

As a note on terminology, throughout the research, the term “designer” is used 

casually to represent both people who partake in the act of design, but also product 

developers, design managers, and other industry professionals who shape the product 

outcome. “Users” is also used broadly in this research. In Chapter 3, different types of 
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users are clearly defined. In the other chapters, the “user”  refers to the participants in 

this study who are high-performing runners that are not paid to perform their sport. 

Unless otherwise noted, references to the “product development” and “apparel design” 

refer to the activewear market.  

 Finally, this research is completed through a Participatory Design lens where 

users are viewed as capable contributors to the functional apparel product 

development process. The main tenant of this research is that those who will be 

affected by design should be included in the process. This is an underlying theme by 

which all constructs are compared. Because of their proficiency in their sport, users 

are viewed as experts in their experiences while designers are viewed as experts in 

design. It is the assumption of this research that both the designers and users are 

mutually beneficial to the product development process because of their expertise.  
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CHAPTER 2  

2 LITERATURE REVIEW 

In the fields of economics, information technology, software engineering, 

industrial design, and architecture, design research is evolving from a user-centered 

approach, where users are subjects, to a collaborative approach, where users are 

partners (Nambisan, 2002; von Hippel, 1986). Collaborative approaches include 

participatory, contextual, and other subsets of user-centered design (Bennett, 2006). 

Each collaborative approach makes the end user a partner in the design of new 

knowledge (Bennett, 2006). However, there is not much literature documenting this 

process in the apparel field. It could be that there is not empirical research 

documenting the shift, or more likely that the shift from user-centered to collaborative 

design with users is not yet taking a foothold.
1
 The aim of the literature review is, 

therefore, is to understand the ways in which users are currently involved in the 

apparel product development process and examine what is known about collaborative 

approaches to design research.  This research is undertaken from the perspective of the 

development of consumer goods, specifically apparel products. 

Evident in the literature is a case to synthesize Participatory Design 

methodologies and the concept of lead users as an efficient method to develop apparel 

                                                

1
 A plausible reason participatory methods have not been adopted is because the literature 

about collaboration with users is not empirically based. The literature asserts the benefits of 

working with users, but it does not provide empirical evidence on how or why to involve 

users. This literature is interesting but does address exactly how user contributions are of value 

(Magnusson, 2004).   
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products that meet and exceed the needs of the end user.  These research objectives are 

supported by a diverse exploration of the literature on user involvement. A broad 

search of the literature from the fields of economics, product development, apparel 

product development, engineering, business, organizational creativity, co-design, and 

science and technology studies were explored to identify foundational literature that 

contributes to our understanding of the value of user collaborations. The scope of this 

research is the relationship between users, or the consumer, and the company in the 

product development process – from initial idea inception up to product launch.  

 

2.1 New Product Development 

To situate the literature, a brief background discussion on the present state of New 

Product Development (NPD) is valuable. The Product Development and Management 

Association (PDMA)'s Comparative Performance Assessment Study (2012), indicates 

that between 17.8%-47.1% of products introduced into the market are not successful 

(Markham & Lee, 2013).  One major contributor to product failure is a poor 

understanding of users’ needs by manufacturers (Kahn, 2012; von Hippel, 2006). A 

high failure rate represents a huge inefficiency in the conversion of user input into 

thoughtful products.  

The primary concern for companies today is the speed of innovation and time to 

market (Appleseed Partners & OpenSky Research, 2013). Markham & Lee (2013) 

researched product development activities in the capital goods, chemical and 

materials, industrial services, software and services, consumer services, technology 
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hardware, healthcare, and consumer goods industries. As illustrated in Table 2.1.1, 

they found that the length of time spent on developing new products from concept to 

market introduction had decreased to 82 weeks in 2012 (Markham & Lee, 2013). This 

is a 22-week decrease from  2004 and a 99-week decrease from 1995 (Markham & 

Lee, 2013). The amount of weeks spent conducting design and development has 

decreased by 18 weeks, alone.   

Table 2.1.1: Number of weeks spent on radical NPD activities (Markham & Lee, 2013) 

 2012 2004 

Product line planning 8 7 

Project strategy development 8 7 

Idea/concept generation 7 9 

Idea screening 4 5 

Business analysis  6 7 

Design and development 27 45 

Test and Validation 15 21 

Manufacturing development 16 21 

Commercialization 15 23 

Process review 6 N/A 

Results monitoring 11 N/A 

Other 3 15 

Note. N/A: not available   

Appleseed Partners & OpenSky Research shows that of the 514 American 

companies surveyed, 45-75% claimed that the missing element to achieve their innovation 

goals is a lack of clear path on how to improve and develop their innovation output.
2
 A lack 

of a defined strategy to support innovation can lead to guesswork, and confusion about 

both the goal and how to get there (Appleseed Partners & OpenSky Research, 2013).  

                                                

2
 The range of types of companies surveyed include manufacturing, medical 

and healthcare, finance, telecommunications, government and education, 

publishing and media (Appleseed Partners & OpenSky Research, 2013).  



 

15 

 

The top risk (56%; n=514) is missing important seasonal deadlines or competitive 

windows, which is not surprising given the 

industry-wide trend to speed up innovation. The 

second highest reported risk for the companies 

surveyed is missing the voice of the customer
3
 

Alternatively, market requirements (52%; n=514), 

which leads to developing the wrong product 

(Appleseed Partners & OpenSky Research, 2013). 

In the front-end (Figure 2.1.1), companies look at 

the needs of their existing customer most frequently (66%; n=543). Companies then 

look at the articulated needs of potential customers (54.3%; n=543), and track trends 

for future needs of customers (52.5%; n=543) (Markham & Lee, 2013). Assessing the 

unarticulated (unstated) needs of existing customers (46.3%; n=543) and potential 

customers (41.5%; n=543) are done less(Markham & Lee, 2013). The best performing 

firms spend significantly more effort than the rest of the firms surveyed to understand 

customer needs (Markham & Lee, 2013). Clearly, there is much room for 

improvement in the NPD process in regards to timing, clear strategies to support 

innovation, and meeting the needs of the market.  

                                                

3
 VoC is an in-depth process of capturing consumers preferences used in 

business and information technology.  

Figure 2.1.1 Customer Needs (Markham & Lee, 

2013) 
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2.1.1 New product development in the apparel industry. 

Product development in the apparel industry may be defined as: 

“The strategic, creative, technical, production and 

distribution planning of goods that have perceived value 

for a well-defined user group and are designed to reach 

the marketplace when that group is ready to buy. 

Apparel product development includes all of the 

processes needed to take a garment from design 

inception to delivery to the final customer. Individuals 

who work within any of the functions … understand that 

the contributions they make provide the most benefit 

when they are collaborative (Garner & Keiser, 2008); p. 

41)” 

 

The apparel product development process is situated within the overall apparel supply 

chain (Figure 2.1.2). The apparel product development process and can be organized 

into five stages: planning, concept development, detailed design, testing, and 

production ramp-up (D’Avolio, Bandinelli, & Rinaldi, 2015).  

 

Figure 2.1.2 Apparel product development process according to D'Avolio et al. (2015). 

Consistent with contemporary product development theory, the apparel 

industry has a constant pressure from consumers to deliver ‘newness' and ‘refreshed 

look' of existing products (D’Avolio et al., 2015). Historically, the fashion industry is 

driven by the consumer’s desire for newness and freshness, in a sense leading other 

industries in the need for increasingly rapid product development cycles. In this 
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context, increased the frequency of fashion collections has become crucial for the 

survival of many apparel businesses (Tran, Hsuan, & Mahnke, 2011).  

The major difficulties that exist for companies today are decreasing time, lacking a 

defined strategy to support innovation and, difficulty developing new products that 

meet the market requirements. The apparel product development process specifically 

needs to address late stage product changes and communication within the apparel 

companies. The aim of the literature review is, therefore, is to understand ways of 

addressing these issues. The literature builds a case for a synthesis of the field of 

Participatory Design and the concept of lead users as an efficient method to support 

innovation and develop products that meet and exceed the needs of the market. 

2.1.2 The responsibility of design. 

The design process is a small part of the whole product development process but 

has a major impact on the outcomes of products, services, and systems. The act of 

designing spans across each stage of the product development process it can influence 

every detail of the product. Designers have the responsibility to take design seriously, 

a point that Sherin ( 2013) makes,  

“In industrial countries, man-made objects or systems 

(traffic, airport congestion, road accidents, urban decay, 

medical treatment, education, etc.) are a failure of design 

to properly take into account the conditions created by 

the objects produced for modern life.”   

 

Designers have a responsibility to reflect on their actions and transparently 

articulate the decisions they make to develop trust with consumers. Donald Schon  

(1983) addresses this through a process of “reflection –in-action.” In which the 



 

18 

 

knowing and doing in design are inseparable. A critical reflection-in-action is required 

of designers to make sure products meet (and exceed) the requirement of users. An 

articulated design process can also align the goals of the product with larger 

objectives, such as the impact of the product not only on society, but also the 

environment (Sherin, 2013).  

2.2 Apparel Frameworks That Include Users 

Within the field of functional design, frameworks exist that incorporate users into 

the design process. The frameworks presented here are of the most widely cited 

frameworks for functional apparel design.  Of this list, three frameworks provide 

insight into how users can contribute to the design process: DeJonge (1984), Lamb & 

Kallal (1992) and LaBat & Sokolowski (1999). It is not to say that the remaining 

models do not incorporate users, as Koberg & Bagnall aptly point out, “all problems in 

some way begin with unsatisfied human needs, and acceptable solutions must 

eventually satisfy those needs.” However, it is unclear from the models to what extent 

users are involved.  

At the root of many of the functional apparel, frameworks are the work of Koberg 

& Bagnall (1981). The seven stage problem-solving model is based on the premise 

”that any problem… no matter its size or degree of complexity, can benefit from the 

same logical and orderly ‘systematic’ process employed to solve world-level 

problems” (Koberg & Bagnall, 1981). Therefore, this step-by-step  ”universal” process 

has been readily adopted into foundational functional design frameworks (Watkins, 

1988, 1995).  
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DeJonge outlined a six-stage functional apparel process in the first edition of 

Clothing: The Portable Environment (DeJonge, 1984).  Each step builds on the 

previous by reminding researchers to check their assumptions throughout the process. 

The steps in this design process direct the thinking beyond simple, intuitive ideas to 

find answers (DeJonge, 1984). The advantage of this model is the attention paid to 

coordinate all elements of apparel and textile development for functional products. 

DeJonge (1981) clearly defines ways users can contribute to the design process in 

stages one through five. In these stages, users are relied upon to clarify the problem, 

pinpoint critical design considerations, and obtain insight on their tolerances. These 

methods are used to help the designer move beyond the obvious request of the client 

toward a more comprehensive picture of the problem. 

In 1988, Watkins published an adaptation of Koberg and Bagnall's (1981) design 

process from The Universal Traveler to prepare apparel students for design careers. 

When Watkins included apparel knowledge within a design process framework, the 

students developed the abilities to solve problems. The skill to solve problems is 

possibly more valuable than any technical skills because the thought processes used to 

solve problems will apply to the future as much as they apply to the present (Watkins, 

1988).  

Watkins (1988) is cited as a direct influence on the development of the Function, 

Expressive, & Aesthetic (FEA) Consumer Needs Model by Lamb & Kallal (1992). 

The motivation behind the FEA model was to develop a general framework that could 

be applied to any type of apparel design, including garments for people whose needs 

are not routinely met (Lamb & Kallal, 1992).  
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The FEA Consumer Needs Model (1992) has been widely accepted in the apparel 

field (Bye & Hakala, 2005; Cho, 2006; Kim & Farrell-Beck, 2003). The premise of 

this model that successful design has to incorporate function, expressive, and aesthetic 

needs to create a product that is widely accepted by the user (Lamb & Kallal, 1992).  

The FEA model is presented within a six-stage linear product development 

framework, which heavily cites Koberg & Bagnall (1981). The idea of the conceptual 

framework is the design of functional garments that meet users' needs. Lamb & Kallal 

incorporate user's social-psychological needs besides functional needs. However, it is 

unclear if the FEA profiles of consumer needs were created by or for the target 

consumer prior to obtaining use requirements through interviews or observations.  

The design process frameworks, as mentioned earlier,  are synthesized into a 

minimalistic linear Three-Stage Design process (LaBat & Sokolowski, 1999). The 

strength of the Three-Stage Design process is that it is a multidisciplinary synthesis of 

not only apparel, but also frameworks from other fields. User needs are identified 

through user interviews and observations during the first stage, and wear testing 

prototypes in the second stage. Of the frameworks discussed, we observe that users are 

viewed primarily as a resource. We found that the feedback provided by the users was 

a one-way stream of information rather than a two-way communication. Therefore, 

collaborative approaches are explored to open communication between the users.  
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Table 2.2.1 An aggregate of the different stages, influence, and user involvement in functional 

apparel models 

Name Author(s) Year Steps/Stages User 

involvement 

Influenced by  Influential 

to 

Problem-

Solving 

Design 

Process 

Koberg & 

Bagnall 

1981 Accept, Analyze,  

Define,  Ideate, 

Select, Implement,  

Evaluate 

Implied Wallas, Dewey, 

Rossman, 

Guilford, Osborn, 

Stanislawski, 

Barnes, Gordon, 

Kepner-Treoge, 

Arnold, 

Churchman, 

Zwicky, General 

Electric, the 

Military, and 

PERT (Program 

Evaluation Review 

Technique); p. 16. 

Watkins, 

1995 

Functional 

Design 

Framework 

DeJonge 1984 Request mode, 

Design situation 

explored, Problem 

structure perceived, 

Specs described, 

Design criteria 

established, Design 

evaluation 

Stages 1-5 to 

clarify the 

problem, 

evaluate 

design options, 

and obtain 

insight to what 

users will 

tolerate 

Jones, 1970 Watkins, 

1984 

Functional 

Design 

Process for 

Apparel 

Design 

Watkins 1988 Accept, Analyze, 

Define, Ideate, 

Select, Implement, 

Evaluate 

Implied Koberg & Bagnall, 

1972 

LaBat & 

Sokolowski 

(1999) 

FEA 

Consumer 

Needs 

Model 

Within an 

Apparel 

Design 

Framework 

Lamb & 

Kallal 

1992 Functional, 

Aesthetic, 

Expressive, 

Problem 

Identification, 

Preliminary Ideas, 

Design 

Refinement, 

Prototype 

Development.  

Evaluation, 

Implementation 

Circular 

model, where 

user needs, 

drive the 

design (most 

central 

element) 

Watkins, 1988 

Hanks, Belliston, 

& Edwards (1977) 

Koberg & Bagnall 

(1981) 

LaBat & 

Sokolowski 

(1999) 

 

Three-Stage 

Design 

process 

LaBat & 

Sokolowski 

1999 Problem Definition 

& Research, 

Creative 

Exploration, 

Implementation 

Stage 1: 

Identify user 

needs through 

interviews and 

observations 

Stage 2: Wear 

test product 

Broadbent (1986), 

Zeisel (1981), 

Asimow (1962), 

Pahl & Beitz 

(1984), Hollins & 

Pugh (1990), 

Walton (1991), 

Unknown 

Cited in 

over 66 

researcher 

articles* 
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Note. This number is used as an indication of how many times the model is cited in other scholarly work. 

Since no model has surfaced that directly builds on and advances the Three-Stage Design process, the number is 

used to illustrate the influence. These statistics were generated using Google Scholar as of 6/14/2015.    

2.2.1 Users in the apparel product development process. 

The most successful product development processes require great understanding of 

continually changing needs of the consumer (Hines & Quinn, 2007). Throughout the 

literature, it is observed that users are engaged in the front end of the apparel product 

development process as sources of data and again as a source of feedback during wear 

trials (Al-Zu’bi & Tsinopoulos, 2012).  

As the source of inspiration 

Current practice in the apparel industry is to use user-centered methods that frame the 

users’ explicit needs (e.g. questionnaires, interviews, focus groups) and interpret 

users’ observable needs (e.g. anthropometric fittings, human factors testing, usability 

testing via wear trials). These methods and tools gather data from the users.  

Designers want information from users about how they will use the product, how the 

product fits into their lives, and how the product matches their culture, which is 

fundamentally different from data captured for market research (Beyer & Holtzblatt, 

1998).  

 “A clear understanding of the customer does not 

guarantee any kind of useful system gets designed and 

delivered. Design depends on being able to see the 

concepts Archer (1965), 

Jones (1970), 

Doblin (1987) 

DeJonge (984), 

Watkins (1988), 

Hanks, Belliston, 

& Edwards (1977), 

Lamb & Kallal 

(1992) 
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implications of data. Designers have to make this leap 

from fact to implication for design. And because design 

is implied by the customer data, what designers see in 

data changes based on what they are designing. (Beyer 

& Holtzblatt, 1998)P. 17.”  

 

Typically, in the evaluation stage of apparel products, users are asked to evaluate a 

sample or prototype.  By including users in the evaluation process, companies can 

learn what users value about the product (Kusunoki & Sarcevic, 2012).  This model of 

involvement is typically known as User Centered Design. Companies have been 

involving users, in some capacity since the 1990s in an approach called User-Centered 

Design (UCD)  (Kanstrup, 2012; Sanders, 2002). As illustrated by Donald Norman in 

The Design of Everyday Things ( 1988) UCD is “a philosophy based on the needs and 

interests of the user, with an emphasis on making products usable and understandable” 

(p. 188).  Users are viewed as a resource, and valuable in providing feedback. At this 

level consumers are the driving force of design, but not the actual drivers of 

innovation. Many apparel designers are familiar with this level of inclusion.
4
  

                                                

4
 It is no coincidence that UCD took a foothold during the same the internet was introduced (in 

1993). As new media option, the Internet offered a new platform for users to connect with 

companies, bringing together otherwise unconnected individuals (Fischer, 2011).  New media 

represents a fundamental shift away from a time when a handful of people make decisions for 

many consumers at a time in which everyone can actively participate and share his or her 

interests (Fischer, 2011). New media, combined with widespread acceptance of user-centered 

design, has evolved into a modern culture of participation. 
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2.3 What Is Collaboration?  

The aim of this research is to move toward a model of apparel design in which 

users are involved as collaborators. As Beyer & Holtzblatt (1988) address, a clear 

understanding of the consumer does not necessarily mean that designers will create 

useful products. Rather, involving users as collaborators may lead to a meaningful 

mode of communication n that can lead to the development of an understanding of 

design that draws out the essential implications of the user needs.   

So what exactly is meant by “collaboration”? In the current vernacular, the term 

collaboration has become a buzzword. From academics to corporate businesses and all 

the government agencies, organizations, artists, charities, and startups in between 

collaboration is the word of the day. As many see it, "collaboration as a super pill that 

can cure organizations' ills, regardless of the diagnosis” (Tierney, 2014). However, it 

is natural to be weary that collaboration is a way to cure all of the challenges facing 

today’s apparel businesses. Because of its buzzword status, the act of collaborating 

itself is diluted by the overwhelming usage of the word. Many times, what people call 

collaboration is just an exchange of words. Collaboration requires a high level of 

involvement as well as a different approach to sharing and creating new knowledge 

(Schrage, 1990). Effective communication, of course, is an aspect of collaboration, but 

just talking with someone about an idea is not a true collaboration. The reality is: 

 “Not all professional situations require collaboration. 

The authoritarian military model will always have a 

place in organizational relationships as, of course, will 

personal charisma. You don’t need collaboration to get 

someone to turn out the lights out at the end of the 

day. But, collaboration is called for when an 
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individual’s charm, charisma, authority, or expertise 

just aren’t enough to get the job done” (Schrage, 1990' 

P. 8). 

 

Collaboration is a technique to master the unknown. This principle-based process 

of working together produces trust, integrity, and breakthrough results by building true 

consensus, ownership, and alignment within the organization (Marshall, 1995). The 

actions and constraints of collaborations guide the innovation and development of 

unknown products and services, ready to disrupt the marketplace. According to 

Schrage (1990), collaborations: 1) are purposive; 2) produce something; 3) solve 

problems; 4) discover something new within a set of constraints. The constraints are 

expertise, time, money, competition, and conventional wisdom. The constraint of 

expertise is that one person alone doesn't know enough to deal with the situation. Time 

is a constraint because collaborations are a real-world endeavor, and, therefore, abide 

by time constraints. Money is also a real-world constraint. Money grounds the 

collaborative work in the day-to-day concerns of the business. In science or business, 

competitors may beat a collaborative team to publication or the marketplace. 

Moreover, –the collaboration may be constrained to the conventional wisdom at the 

time of development.  

The question bears asking, "Why is collaboration with users important?" The 

creative industries (apparel included) navigate the complex landscape of tradition and 

transcendence (Bødker, Iversen, & Denmark, 2002). This is a complex undertaking 

because good designers balance the practice of design, while considering the practice 

of use. Furthermore, they are balancing current use with future use. An important 

aspect of design is the negotiation of use between users and designer, therefore, 
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making design a collaborative activity (Bødker et al., 2002). It is important to 

emphasize the multi-voiced nature of design. The clash between the designer's 

perception of the user and the user's perception can be explored through collaborating 

with end users. 

So, “Why collaborate now?” Collaborations are necessary to thrive in this 

explosion of complex problems, opportunities, and environments in which we live.  It 

is also the current culture of businesses to have their employees specialize in a 

particular field. In cultivating specialties, individuals explore one topical area making 

their skill set is very narrow. People with different skills have to come together to 

create innovative products to find solutions in complex environments, (Schrage, 

1990). As Alex Fischer, president and CEO of the Columbus Partnership said in an 

interview, "Collaboration is the secret sauce that makes it all happen (Kay, 2014).”  

2.4 Participatory Design 

Participatory design (PD) then may provide methodologies to advance user 

integration into the apparel product development process. PD methods are grounded in 

the context of use and involve users as inside and active contributors throughout each 

step of design and development process (Scariot et al., 2012). A pragmatic approach is 

fundamental to understanding of the practices of PD. 
5
In this understanding, the user 

or practice becomes the foundation for design (Binder et al., 2011).  Of primary 

                                                

5
 Pragmatism is an approach that assess the truth of meaning of theories or beliefs in terms of 

the success of their practical application (Dewey, 1917).   
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concern of PD, is how the user will be affected by the product being designed 

(Simonsen & Robertson, 2013).   

In this method,  users are invited to become partners in the design and 

development process, respecting their skills and considering them as co-creators 

(Scariot et al., 2012). The added value of employing PD methods include (modified 

from Simonsen & Robertson, 2013):  

 A clear set of design goals 

 A clear formulation of needs  

 A coherent vision for change 

 A combination of socially oriented approaches 

 A mutual learning process among heterogeneous participants 

 A large toolbox of different practical techniques to encourage and enable 

participation 

Specific to apparel, participatory design reconnects the maker and user, giving 

both the user and the garment a richer product meaning that can encourage longer 

wearing and pleasure (Fletcher, 2008).  

2.4.1 History 

PD emerged in Scandinavia in 1970 s to 1980s as a result of experiences among 

researchers, unions, and businesses (Bossen, Dindler, & Iversen, 2012; Schuler & 

Namioka, 1993).With history originating in workplace democracy, PD has an 

emphasis on active, creative participation of end-users in the design process 

(Robertson & Simonsen, 2013; Wania, Atwood, & McCain, 2006). At various times in 

the history of PD research, there has been different emphasis placed on participation.  

Early PD projects linked the individual, company, and national arena with the aim of 

exploring local conditions for workers as a basis for influencing workplace policies at 
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the national level (Kensing & Blomberg, 1998). In the last 20 years, the project focus 

has shifted to the individual project area, drawing criticism from those that believe that 

that PD projects should always be engaged at the organizational level, and who 

believe that the PD community has lost sight of the importance of participating at the 

national and political level (Kensing & Blomberg, 1998). 

2.4.2 Actors 

As a principle, PD involves actors who otherwise would not be involved in the 

design and development process (e.g. researchers, social scientists, managers, users). 

The PD method is the possibility to gather active contributions from several actors 

during the creative process. The PD method is especially useful when developing 

artifacts, information, communication, technologies, systems, and services (Robertson 

& Simonsen, 2013; Scariot et al., 2012).  A central focus of PD is creating conditions 

for diverse actors to participate in the design process regardless of their design skills 

or background (Nicholas, Hagen, Rahilly, & Swainston, 2012).  

Immediate end users are not the only stakeholders involved in the process. Both 

current and future users are involved because they “appreciate and appropriate 

designed activities in unforeseen ways” (Binder et al., 2011). As Binder et al., 2011 

point out, “envisioned use and actual use are hardly the same, no matter how much 

participation has taken place in the design process.” PD is a way to confront the 

unattainable design challenge of fully anticipating or envisioning use before actual use 

takes place in the people’s life (Binder et al., 2011). What Johan Redstrom ( 2008) 

calls ‘use before use.' The process is devised to support users' interests while also 
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ensuring the product under development also supports the end users' aspirations. In the 

participatory design of apparel products, the actors are users, designers, product 

developers, managers, management, and sales staff. 

Often, it is not possible for all those impacted by the design to fully participate in 

a PD project. Therefore, it is important to consider the choice of user participants 

(Kensing & Blomberg, 1998). Users may be nominated by management, 

administrators, researchers or design professionals, the users themselves, and worker 

unions (Kensing & Blomberg, 1998).  

2.4.3 Values of Participatory Design. 

There are two values which are constant in PD: Democracy and Knowledge 

(Binder et al., 2011).  As a value, democracy considers proper and legitimate 

participation in the creation process. Knowledge, a fundamental skill in the creation of 

things, makes participants tacit knowledge come to play in the design process. 

Democracy. All participatory approaches exist on a spectrum between full 

designer control and full user control (Bennett, Eglash, Krishnamoorthy, & Rarieya, 

2006; Kensing & Blomberg, 1998). At one end of the spectrum, the designer only asks 

users to provide them to access to their experiences. On this end of the spectrum, users 

have little or no control over the design process or its outcome. The projects are 

initiated by managers or design professionals. Moreover, users are involved in aspects 

of the project where their input is viewed as valuable but left out of most of the 

decision-making process (Kensing & Blomberg, 1998). PD researchers rarely view 
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this restricted level of user engagement as sufficient to meet the goals of the PD 

project (Kensing & Blomberg, 1998).  

 

On the other end of the spectrum, users participate because their skills and 

experiences are valued, and users have a vested interest in the outcome of the project. 

User participation is highly valued and central to the success of the project. On this 

end of the spectrum, users have lots of control through active participation in 

negotiating the outcomes of the projects and how the projects are organized. Kensing 

& Blomberg (1989) outline four ways users take active participation:  1) as an analyst 

of user needs and possibilities, 2) as an evaluator of technology components, 3) as 

designer of new technologies and prototypes, and 4) as part of the organizational 

Figure 2.4.1 Eight rungs on Arnstein’s Degrees of 

Participation ladder (1969) 
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implementation. Over time, a PD project may move toward greater user control. The 

benefits of user-controlled PD projects are a better match to the user's preferences and 

point of view, independence of the community and the possibility that they can 

eventually lead their design projects, an enhanced sense of the democratic process, and 

a general understanding that the design decisions (Bennett et al., 2006).  

Degrees of participation. Arnstein’s Degrees of Participation (1969) further 

illustrates the spectrum of participation (Figure 2.4.1). Arnstein insightfully states, 

“There is a critical difference between going through the empty ritual of participation 

and having the real power needed to affect the outcome of the process.” 

As a typology of citizen participation, the ‘ladder' is a way to define and 

categorize different levels of participation. In the ladder analogy, each rung 

corresponds to the extent of power offered to the participant within a project. Eight 

levels are defined that range from nonparticipation, tokenism, and citizen power 

(Arnstein, 1969). Nonparticipation is described where the objective is not to enable 

people to participate, but to enable power holders to ‘educate' or ‘cure' participants 

(Arnstein, 1969). Tokenism is where participants hear and are heard, but they lack the 

power to ensure their views will be heeded. Citizen power is then obtained when 

participants obtain the majority of the decision-making positions, or full managerial 

power (Arnstein, 1969). 

To determine whether a project may be considered a participatory project, 

Bergold & Thomas (Bergold & Thomas, 2012) suggest that the researcher reflects on: 
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 Who controls the research in each phase of the project; 

 Whether control is exercised by the research partners;  

 Alternatively, whether they have at least the same rights as the professional 

researchers when it comes to making decisions are explicitly addressed.  

 

The eight rungs, which comprise the three categories, are a gross simplification of 

the democracy of power and productive user engagement.  From this perspective, the 

lower rungs of Arnstein’s Ladder that comprise nonparticipation are not appropriate 

for PD methods.  

PD projects that only give cursory amounts of power to the users are evident in 

apparel projects. A symbolic gesture of user involvement and power to the users and 

does not make use of the contributions of the user. If only a tokenistic amount of 

power is transferred to the user, neither the user nor the company benefits from the 

true value of user involvement in true PD projects.   

Knowledge. Of central importance in PD is the cultivation of meaningful relations 

between those charged with the design and those who must live with its consequences. 

To ensure that products are developed appropriately designers need knowledge of 

actual use context, and users need knowledge of possible design solutions (Kensing & 

Blomberg, 1998). New types of knowledge are generated in an active collaboration 

between users and designers. The act of generating new knowledge, or mutual 

learning is the second value of PD (Bødker et al., 2002).   

Mutual Learning. Mutual learning is necessary for users and designers to learn 

about each other’s use environments. Hansen (2012) defines mutual learning as a 

“knowledge sharing process consisting of new realizations between two or more 

individuals”(P. 98). In this definition, anyone with domain knowledge and design 
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knowledge may engage in a mutual learning process, even actors who may not be 

classified as developers, designers, or users (Hansen, 2012). Knowledge comes in 

many voices, and it situates participants as equal contributors in the design process 

(Abromowitz, n.d.; Buur & Larsen, 2010; Hansen, 2012).  

As Bossen et al. (2012) address, collaborations with users, “can open up a ‘third 

space’ which neither belongs to the developer/researcher nor to the users involved, and 

in which new insights, skills, and identities can emerge.” This process of mutual 

learning and generating new knowledge are a core value of PD.  

Knowledge Creation. Individuals, through their personal experiences, values, and 

beliefs transform information to create new knowledge. As is illustrated in Table 2.4.1 

the generation of new knowledge requires that data be transformed into information, 

where meaning is given to the data, (Stacey, 2001). In the PD process, once 

knowledge is generated, it is up to the members of the PD (consisting of both users 

and designers) team make decisions that are best for the project.  

Table 2.4.1 Creation of Knowledge (Stacey, 2001) 

Signal Meaning 

Data A set of discrete objective facts about events 

Information The data that makes a difference is information. Informational has a meaning; it has a shape, and it is 
organized for some purpose. Data become information when the creator of the information adds meaning to 

the data 

Knowledge  Knowledge is then to be a framework for evaluating and incorporating new experiences and information. 
This framework originates in the mind of the knower, and it is formed by experiences well as by current 

values and beliefs. It is stored as memory in fluid and structured forms. It may be explicit or tacit.  

Insight or 

Wisdom 

 Insight and wisdom are sometimes classified under knowledge and sometimes regarded as higher forms of 

more intuitive knowing. 

Action  Is a choice made on the basis of knowledge and that knowledge is evaluated in the light of the consequences 

of the decisions and actions. This is a systematic, error-activated notion of learning.  
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Both explicit knowledge and tacit knowledge inform the mutual learning and 

knowledge creation process.  New knowledge is created when tacit knowledge, or 

information that is not yet expressed in words, is translated into explicit forms (Stacey, 

2001). When working with users, Sanders suggests ways in which PD researchers and 

designers can learn about user’s tacit knowledge (memories, current experience, and 

ideal experiences). In Table 2.4.2, she suggests using tools and methods that move 

from what people say to tools that get at what people do, and finally tools that address 

what people dream.  

Table 2.4.2  Moving from explicit to tacit knowledge (Sanders & Stappers, 2008; Sanders, 2002) 

 Explicit SAY Listen to what people say 

THINK Interpret what people express, and make influence about what they think 

Observable DO Watch what people do 

USE Observe what people use 

KNOW Uncover what people know 

Tacit FEEL Reach toward understanding what people feel 

Latent DREAM Appreciate the dreams of people 

 

Each method reveals a different picture and increasingly moves from explicit 

knowledge to tacit knowledge. Because designers are designing for the future, even 

tacit knowledge may not be entirely useful. It is necessary to go beyond users' basic 

tacit knowledge and access their latent needs. Latent needs, or future needs, are 

another form of tacit knowledge. By seeing and appreciating what people dream, 

designers explore how users envision their future could change for the better (Sanders, 
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2002). 
6
 Mutual learning from collaborating with users is a fundamental advantage of 

PD.  

2.4.4 Sticky information (conditions for the transfer of knowledge). 

Creating new knowledge and transferring it between individuals, diffusing it 

across an organization, and storing it is no easy task (Stacey, 2001). Studies of 

industrial design practice underscore this issue: designers in R&D departments often 

complain that the information they get about users from marketing research does not 

help them in concept development (Stappers & Visser, 2007).  PD methods offer a 

way to generate process-based information by intertwining users, who hold the “needs 

information” with designers who have the ability to generate “solutions.” By moving 

away from static information collected through market research to process-based 

communication with users, accuracy and completeness are maintained. Information 

completeness makes the information more valuable to R&D departments (Piller, 

Reichwald, & Schaller, 2004).   

Users’ knowledge is ‘sticky’ in the sense that it is contextually bound to the 

location in which it was generated, making it difficult to move (Piller et al., 

2004).Termed “sticky information” by von Hippel (2005), the information is sticky 

                                                 

6
 However, as Stacey (2001) addresses, "This step of translating tacit into explicit 

knowledge is recognized as being problematic because it requires expressing the 

inexpressible. The translation, therefore, requires the figurative language of metaphor and 

analogy to bring what is below the level of awareness to awareness (p. )." Transferring 

information into insights and knowledge about an individual customer's wants and needs is the 

basis for any PD project.   
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because of the asymmetries of information held by users and manufacturers (von 

Hippel, 2006). Users and manufacturers know different things. To generate successful 

products, designers need two types of information: need and context of use 

information generated by users, and solution information. Solution information is 

generated by manufacturers specializing in a specific type of solution (von Hippel, 

2005).  If the information is not easily accessible, designers may simply ignore some 

of the user information and choose to create something that is a generic solution 

resulting in a failed products (Piller et al., 2004; von Hippel, 2006). PD  methods 

eliminate the need to transfer sticky information because PD methods give designers 

access to work with users in the decision-making process that eliminates much of the 

ambiguity when translating user needs.   

2.4.5 Intuition and creative leap. 

User information is not the only ‘sticky’ information in the design process. 

Although working with users eliminates much of the ambiguity of user needs, the 

transition from needs to a product requires a creative leap on behalf of the designer. 

The challenge of this intuitive transition is to do explicitly, on purpose, and externally 

what is usually a tacit, haphazard and internal process (Beyer & Holtzblatt, 

1998)(Beyer & Holtzblatt, 1998)(Beyer & Holtzblatt, 1998) which means, making the 

designers' intuition, which is usually entirely internal, explicit (Beyer & Holtzblatt, 

1998). In the PD process, designers and developers strive to understand users' tacit and 

latent needs. When presented with an external representation of user needs, the 
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designers can validate it , share it, and use it to justify design decisions, but the same 

also applies to designer's intuition. 

In PD projects, it is still unclear how to go from an experience with a small set of 

users to generalize the decisions to an entire market (Beyer & Holtzblatt, 1998). It is 

true that designers are faced with the difficulty of reconciling different messages from 

different people. Through collaborations with users, designers have a shared 

understanding of what the information means and what they should do about it.  If a 

design solution can address the needs of a whole target market, it is because aspects of 

the solutions hold across all users: common structure, strategy, and intent.  

2.5 Expanding Roles  

When companies give some of the responsibility of designing a new product to 

the users, both the company and the user have to redefine their relationship (Thomke 

& von Hippel, 2002).  

2.5.1 Role of designers. 

The traditional role of the designer needs to be expanded to explore the potential 

of PD in the NPD process. In many situations, the role of designers is to understand 

how products are currently used so that they may design future technology (Bødker et 

al., 2002). Designers also challenge use with new ideas that shape continuous 

interaction with current users while seeking inspiration from other use contexts 

(Bødker et al., 2002). Designers also have the role to develop a practice that involves 

user participation and moves beyond trial and error (Bødker et al., 2002). Furthermore, 

the role of the designer is to synthesize information from many sources, be 
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comfortable working with others, manage group activity, promote creative thinking, 

search vast seas of information, and create new and worthwhile knowledge (Englund, 

Filek, & Sermet, 2006).  

As Bødker & Iversen elaborate,  

“Designers no longer fit into neat categories. Rather they 

are experts in their respective fields who come together 

as a concoction of artists, tailors, engineers, 

entrepreneurs, and negotiators to collaborate and 

innovate. It is the process of planning, being systematic 

and reflecting. It is a process where designers contribute 

just as much with their understanding of theories and 

technologies as they, together with users, do with their 

understanding of current practice (Bødker et al., 2002).” 
 

The role of the designer, therefore, has to expand to accommodate the additional 

requirements of PD. Asking designers to distribute their power and decentralize the 

sources of design, can be viewed as a political debate. In PD, the role of the designer 

is to set the stage, whether that is through workshops or other interactions, to shape the 

design artifact. Designers must let go of any "elitist attitude that would make them 

hostile to the inclusion of other voices in the design process” (Binder et al., 2011). 

Huybrechts et al. (2012) showed that designers had a hard time releasing control over 

the participatory process. This phenomenon unfolded in a PD project when architects 

were hesitant to reveal their procedures, allowing outsiders to contribute or change 

their processes (Huybrechts, Dreessen, & Schepers, 2012).  

Designer as User 

When end users become designers, it dissolves the boundaries between use and 

designing. PD challenges the general understanding of users and designers. What if 
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designers, themselves are also users? Does that mean that they can serve both the 

function of the user and the designer in the PD process?  Scariot, 

Heemann,& Padovani, (2012) suggest that there are three levels of interaction between 

the designer and the product:  

1. Level 1 - the designer is the user: designers are core members of the 

target audience; 

2. Level 2 – the designer understands the product: designers use the 

product themselves and, therefore, assume they know what other users 

need; 

3. Level 3 – designing for a foreign domain: applications targeted at 

highly specialized users who perform a narrow range of tasks that depend 

on expert domain knowledge within a context the designer cannot envision. 

Kanstrup (2011) argues against designers playing the part of the user stating that, 

"even in the situations where the designer is a fair representative of the user, there will 

always be differences in the designer's perceptions of the intended use." A critical 

issue about designers acting as potential users is that designers know too much about 

the product, and they possess a too advanced skill-set XX. It may be difficult for 

designers to separate themselves from their 'baby', and they cannot accept that users' 

have difficulties when trying out their design (Kanstrup, 2001). 

Power, Trust and Decision Making in Participatory Projects 

Power is embedded into the design process through the decision-making process. 

During a design process, a large number of decisions are made before the designers 

end up with a final product (Bratteteig & Wagner, 2012). All decisions are a choice 

between possibilities, and making a decision to change in an artifact is a 

demonstration of power (Bratteteig & Wagner, 2012). Decision-making is the 

exercising of power(Bratteteig & Wagner, 2012).  



 

40 

 

Special to design, making decisions and changing an artifact often changes the 

decision-making process. Any design decision opens other possibilities for choices 

and decision, driving the design process. After decisions are implemented, tested, and 

accepted the decisions become irreversible – “locked into the material shape of the 

artifact (Bratteteig & Wagner, 2012).” Barcellini et al. (2015) show how the PD 

context allows users and designers to make decisions about the concept at the same 

time as they are creating the artifact. By creating one decision tree, rather than making 

decisions without users, the individual users are granted the right to take part in the 

decision-making process(Barcellini, Prost, & Cerf, 2015). 

At the core of PD, there is the ambition that users should partake in all types of 

decisions – from big decisions, like defining the conceptual problem, to small 

decisions. Mainstream design approaches typically include users in smaller decisions 

as a means to shape the usability of the product and service.  As Bratteteig & Wagner 

point out, PD means that, “designers should share their decision-making power with 

users – with non-designers – and that users should accept to share this power and take 

some of the responsibility. In the PD process, power is shared among collaborators.
7
  

In their study, Bratteteig & Wagner (2012) show that a large number of decisions 

are based on trust – the trusted expert. Trust is the delegating of power to people who 

have the expertise to solve a problem (Bratteteig & Wagner, 2012). One major hurdle 

in is that the company has an information advantage and can benefit from 

                                                 

7
 Bratteteig & Wagner (2012) offer an expansive discussion on the theoretical underpinnings 

of power.   
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collaboration; however, they may lose the trust of the collaborators if they behave 

opportunistically. It is necessary for the collaborators to agree on the project 

outcomes. to build trust. Moreover, the users must sense that the company understands 

their problems and will work with them to produce useful solutions (Beyer & 

Holtzblatt, 1998). Continual involvement of users within the same project is an 

important way to achieve trust.  

2.6 Moving Beyond the Novelty of Users 

Researchers should be weary of the pitfalls of what David Morley (1992) calls the 

‘don't worry, be happy' approach to PD. A neglect to critically analyze the process of 

working with users may result in a romantic voluntarism that celebrates the creative 

agency of users, leaving no room for any form of understanding of the social and 

cultural constraints between designers and users. PD researchers must remember that 

"…any touch of user's hands does not in itself secure development of meaningful 

artifacts (Bodker & Iversen, 2002).” The initial fascination of working with users can 

lead to seeing users as always being right. The role of the PD advocate is therefore to 

help users get to the core of what they need and want, to avoid focus designers from 

drifting between ad-hoc user wishes and approvals (Bodker & Iversen, 2002). 

In order to develop an understanding of PD, there is also a need to understand 

address the challenges of involving users in the product development process because 

in identifying challenges, we are also identifying opportunities for to improve the PD 

process. 
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2.6.1 User needs are complex. 

Working with users is a multifaceted process because user needs are complex, 

subtle, fast changing and exist in explicit and implicit forms. Some users do not fully 

understand their requirements until they can try it out and explore exactly how the 

solution meets their need (Thomke & von Hippel, 2002). Waiting until users can see 

the product can result in a drawn-out process of trial and error between the user and 

the manufacturer.  Furthermore, asking users what they need is “ a poor way to design 

good products” (Olson, Finholt, & Teasley, 2000). Users may not be able to articulate 

their needs because their needs are so engrained into their routines, that they are 

difficult for users to realize (Olson et al., 2000). When incorporating users in the 

design process, companies should be aware that users may not be able to verbalize 

their needs because they are focused on their day-to-day issues (Beyer & Holtzblatt, 

1998). What’s more, users may have only a limited understanding of what 

technologies are available in the field and how they can apply the technologies to find 

solutions to their problems. Furthermore, if users are unable to articulate their needs 

currently, they may also not be able to predict their future needs (Woolgar, 1991). 

It is also acknowledged that consumers incorporated into design teams may feel 

inferior to ‘expert' designers and experience evaluation apprehension (Cottrell, 1972). 

Social psychologists call this phenomenon a ‘hidden profile paradigm' (Stasser & 

Birchmeier, 2003; DeDreu & West, 2001).  In this phenomenon, group members 

believe their knowledge is not valuable to the group so they do not make salient 

potentially important unique information that could lead to innovation (Stasser & 

Birchmeier, 2003; De Dreu & West, 2001). A dissimilar set of vocabulary may 
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enhance this. Overcoming a hidden profile paradigm might be the most challenging 

aspect of collaborating with users.  

Lastly, some researchers argue that involving users in the product development 

process can lead to uninspired ideas. Nambisan (2002) argues that involving 

customers in idea generation will lead to uninspired and unimaginative products. 

Empirical research does not substantiate this claim, as Beyer & Holtzblatt (1998) state, 

“an examination of where brilliant ideas have actually come from suggests that the 

opposite it true: not only does working with customers not stifle innovation; it is the 

most basic prerequisite.” 

PD researchers, as well as companies who work with users, recognize many of 

these challenges. However, it is important to view these challenges as opportunities to 

advance the field. Ultimately the success of a product is determined by the consumer 

(von Hippel 2001; Shen, Tan, & Xie, 2000), and the benefit of user participation 

outweigh the challenges. The real challenge of PD is to confront and address these 

perceived issues by generating empirical research that continues to unpack and 

confront these assumptions.  

2.7 Methods, Tools and Techniques Used in Participatory Design  

Much of the research on PD has been concerned with developing and improving 

upon methods, techniques, and tools supporting PD in practice (Bratteteig, Bodker, 

Dittrich, Mogensen, & Simonsen, 2013).  
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2.7.1 Tools and Techniques. 

As every PD project is unique, it is necessary to decide which methods, tools, and 

techniques to use in each specific project (Sanders, Brandt, Binder, & Ave, 2010). 

When tools do not exist, researchers and designers create new tools to fill their needs. 

Sanders (2002) suggest that designers and researchers work together when creating 

tools for PD. Social scientist researchers bring together frameworks for understanding 

the users' experiences while designers know how to translate ideas into opportunities 

(Sanders, 2002). Whether a new tool is created, or existing tools are applied, it is most 

important that it be implemented with a ‘participatory mindset' (Sanders et al., 2010).  

A key feature of PD tools are that they are hands-on and involve an artifact-

generation component; they involve the act of making. Participants make artifacts that 

can be discussed (Sanders & Stappers, 2014). These tools, as Kensing and Blomberg 

(1998) state, “avoid the overly abstract representations of traditional design 

approaches and allow workers and designers to more easily experiment with various 

design possibilities in cost effective ways” (P. 176).  The tools move beyond abstract 

conversations to concrete solution generation because they are hands-on, active and 

focused on making a collaborative solution. A sampling of PD tools  including: 

collages, maps, mock-ups, diaries,  skits and improvisation design games, and 

prompted reflections (Bjögvinsson, Ehn, & Hillgren, 2012; Kensing & Blomberg, 
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1998; Kyng, 1994; Sanders et al., 2010; Sanders, 2002). 
8
 One or more of these tools 

are employed at future workshops, or face-to-face interactions with users.  

2.7.2 Future Workshops. 

Future workshops are a simple, yet robust technique for engaging users. The aim 

is to move beyond the present current use (and complaints) of products and services to 

discover future use. Often, the first stage of the workshop is a brainstorming activity to 

analyze the users’ present situation. Participants are given the opportunity to turn the 

list of the ‘present situation' into a list of their utopian perspective. This vision forms 

the plan of action in the final phase, where participants discuss what can be done to 

move toward the vision, given present-day constraints (Brandt, Binder, & Sanders, 

2013). Future workshops can include a range of tools besides the brainstorming 

activity described above, and they provide a place to experiment with multiple PD 

tools. 
9
 

2.7.3 Generative Toolkits. 

Generative toolkits are typically set of low-tech and cost effective supplies (e.g. 

colored pencils & paper, pictures, phrases, shapes, block, craft supplies) that are used 

to facilitate collaborative activities. Toolkits are preconfigured for each project 

(Sanders & Stappers, 2014).These toolkits support users when engaging in the design 

                                                 

8
 When selecting tools, it is also important to consider group size and composition, whether 

the tool will be used online or in a face-to-face environment, and the venue (Sanders et al., 

2010). Each of these variables can influence the method, tool and technique so they should be 

strongly considered when designing PD projects.  

9
 An example of the workshop setting is described by Nicholas et al. (2012). 
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process by giving users physical implements to easily articulate design proposals and 

representations of product concepts. These artifacts are a starting point for subsequent 

work (Heimdal & Rosenqvist, 2012; Sanders & Stappers, 2014). The results of 

toolkits are the artifacts (and the description of their use) which are analyzed to find 

underlying patterns (Sanders & Stappers, 2014).
10

 Generative toolkits can be used to 

prime, understand, and generate user ideas and be used with individuals and small 

groups.
11

  

Mangusson (2004) observed the opposite that the toolkits had a negative effect on 

the outcome of a service innovation research study. They report that the users felt 

constrained by the supplies, or they could not envision the low-tech supplies as high-

tech technology. 

2.7.4 Prototyping. 

Of the three PD techniques discussed in this section, prototyping is the most 

widely addressed in the literature, across a wide variety of domains including apparel 

design. Within PD, prototyping is regarded as a good approach to creating knowledge 

(Blomkvist, Holmlid, Sandberg, & Westerlund, 2012; Floyd, 1984).  Prototypes have 

long since been the key to designing successful systems and products especially when 

                                                 

10
 These types of toolkits are not to be confused with ‘toolkits for user innovation’ which is a 

design interface that enables consumers to configure their own products, which are then 

produced by a manufacturer (Franke, Piller, & Ã, 2004; Thomke & von Hippel, 2002). 

11
 Kanstrup (2011) describes an effective use of generative toolkits. 
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the design space is complex. Prototypes provide a good understanding of the product 

which cannot be achieved without creating an artifact (Blomkvist et al., 2012). When 

users and designers explore the function and form of an idea it allows users to, “apply 

their knowledge and experiences as competent professionals in the process (Gronbaek, 

Kyng, & Mogensen, 2003).”  

Prototypes that are embedded in the design process are intended to change as 

understanding evolves (Wania et al., 2006). Prototyping is a type of decision-making 

specific to design and as solutions are materialized in the prototype, the prototyping 

becomes a decision-making process that closes the design space (Bratteteig & 

Wagner, 2012). The prototyping process has the potential to change the design process 

itself (Beyer & Holtzblatt, 1998).  

Collaborative prototyping requires access to adequate prototyping tools (which is 

where this moves beyond generative toolkits) and also the availability of users' actual 

work materials for each case-based prototype (Kensing & Blomberg, 1998).  

2.7.4.1 Communication  

To support exploration and understanding as well as facilitate communication, 

artifacts produced by prototyping should be shared among stakeholders.  Since the 

creation of knowledge is produced in an ‘external' artifact, collaboration can be 

facilitated through projects (Blomkvist et al., 2012). The prototyping process also 

excites the interest of users because they can see progress, talk directly with the 

designers, and see how their responses shape the design (Beyer & Holtzblatt, 1998). 

Through this process, it is immediately clear that the design team is listening. 
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2.7.4.2 Evaluation 

As a method of evaluation, prototypes are used to analyze and validate concepts 

that were made concrete throughout the design process.  As Kusunoki & Sarcevic 

(2012) point out, product success depends heavily on the evaluation of the product 

within the target market. Validating prototypes with users is an important part of the 

design process and should be planned, implemented, and reported with rigor while 

also being woven into the design process (Kusunoki & Sarcevic, 2012).   

2.7.4.3 Warnings 

One major challenge of creating prototypes with users is that it has the potential to 

become a drawn out process, in contexts that typically do not have time to spare. The 

prototyping process is inherently a trial-and-error process because until all the 

decisions are actualized in a complete garment, even the best designers (and users) 

cannot account for all of the variables until they come together. The iterations required 

in prototyping can extend the product development time (Cooper, 2008). Beyer & 

Holtzblatt (1998) suggest that the prototyping process not extend more than a month 

for complex systems. Because prototyping is iterative and builds on each cycle of 

prototypes, it can be hard to go back and make changes to the initial concept. 

Therefore, it is imperative that the ‘first cut' address the ‘right issues' (Beyer & 

Holtzblatt, 1998). All the effort of understanding the users' needs, leading up to 

prototyping, ensures that the initial design is addressing the right problems and has a 

reasonable solution structure (Beyer & Holtzblatt, 1998).  
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Of course, there are other tools to work with users developed in other fields (e.g. 

Voice of the Consumer, focus groups), however these tools have varying degrees of 

user involvement and should be adapted for a PD project.  

2.7.5 Research on designing with users. 

The elusive empirical research study on collaborations with users overall support 

the participatory methods of design. They have found users to contribute valuable 

information to the product development process (Barcellini et al., 2015; Kanstrup, 

2012; Magnusson, 2004; Nicolajsen & Scupola, 2011). Kanstrup (2011) wanted to 

know if end users could create innovative designs, or if users are primarily reflecting 

on professional designer’s ideas where they are merely commenting on and have 

conversations about designs?  Kanstrup (2011) analyzed data from 17 workshops with 

users that included photos and presentations were given by users; audio recordings of 

the workshops, and end user reflections through interviews after the workshops. They 

found users to be reflective designers who consider problems and solutions through 

reflective conversations while at the same time thinking and acting on it (cf. Schön 

1983). Kanstrup reports that users have, “the gyroscope defined by Schön as a central 

design ability – the ability to balance between poles in design without tipping into 

technological fascination and creative loops (P.112).”  The researchers conclude that 

end users are competent designers with the judgment to keep a balance between 

technology, people and context (Kanstrup, 2012). 

Magnusson (2004) showed that not only do users generate lots of ideas (of the 

429 new telecommunication service ideas developed in their study, 374 came from 
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users), the also found that users’ ideas were more innovative and had a higher 

estimated user value than the professional developers ideas. However, the users 

proposals were harder to realize into commercial services (Magnusson, 2004).  

Nicolajsen & Scupola (2011) investigated how users may contribute to innovation 

in consultancy services through a case study with a Scandinavian consulting group. 

They conducted 18 semi-structured interviews with companies who worked directly 

with users. They found that when collaboration works well, it becomes a learning 

process for both parties involved. The researchers report that a mutual understanding 

is important to furthering innovation by bringing up new issues and understanding. 

The researchers report, "When the customers are actively involved they feel ownership 

of the project. This may result in customers engaging themselves in a continuous 

development process (Nicolajsen & Scupola, 2011) (P. )."  Dick, Eden, Fischer, & 

Zietz (2012) also identified psychological ownership and motivating social 

environments as important factors for user involvement. Psychological ownership, as 

described in Pierce (2002), is when a person feels closely connected to an object or 

idea. People place a higher value on an activity when they are involved in solving a 

problem or building something. Additionally, they are more likely to invest time and 

effort in the activity when there is a supportive social network (Dick, Eden, Fischer, & 

Zietz, 2012). 

Barcellini, Prost, & Cerf (2015) wanted to show, in concrete examples how users 

contribute to the PD process. They observed the actual activities of participants (both 

users and designers) in a PD process, with the specific aim of showing how the 

concept of design is discussed and stabilized.  They found that users contribute to the 
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group conversation by both bringing up new ideas, and closing discussions. They also 

found that users contribute more functional and operational development of ideas than 

designers(Barcellini et al., 2015). Users contributed as much as the designers to the 

conceptual level of concept idea generation (Barcellini et al., 2015). This confirms that 

users are important in not only co-designing the artifact, but also its concept. 

Studies that explore users' gains for involvement in the PD process are few and 

far between, and non-existent from an apparel perspective (Bossen et al., 2012).  

2.8 Motivation: Why do Users Participate? 

The act of collaboration is an act of shared creation and discovery (Schrage, 

1990). At its root, collaboration is a social activity and founded on generosity, sharing, 

and openness. As social beings, collaboration allows people to participate in a system 

that is larger than themselves. Participation makes an experience meaningful because 

it taps into our desires to be creative and communicate (Shedroff, 2001).  

2.8.1 Motivation for participation. 

Researchers propose that users are motivated to participate because  they are 

reward oriented and have a desire for monetary rewards, they are need-driven and are 

dissatisfied with available solutions on the market, they are curiosity-driven, or they 

are intrinsically interested in the activity (Füller, 2010; Gaubinger & Rabl, 2015). 

These authors identify both extrinsic (money, rewards) and intrinsic (curiosity, need-

driven) motivation as reasons users are motivated to participate in collaborative 

projects. Fuller (2010) found the intrinsically interested consumers to be the most 

motivated and qualified due to their knowledgeability and creative personality. 
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Intrinsic motivation refers is the desire to spend effort based on interest in and 

enjoyment of the work being performed (Ryan & Deci, 2000). Intrinsic motivation has 

been explored for several decades as an important driver for creativity (Grant, Berry, 

& Carolina, 2011). It is thought to enhance creativity by increasing positive affect, 

cognitive flexibility, risk taking, and persistence (Shalley & Perry-Smith, 2001; 

Shalley, Zhou, & Oldham, 2004).
12

 
13

  

A popular measure of intrinsic motivation is the Intrinsic Motivation Inventory 

(IMI) which was developed to assess a person's interest and subjective experiences of 

an activity. This measure is widely used because it has been shown to be stable across 

a variety of tasks and domains (Selfdeterminationtheory.org, 2015). The 45 items that 

make up the seven subscales have been used in many empirical studies, which address 

intrinsic motivation and self-regulation (e.g. Ryan, Mims, & Koestner, 1983; Ryan, 

1982). Although the interest/enjoyment subscale is considered the self-report measure 

of intrinsic motivation, the other six subscales on the instrument provide a holistic 

picture of motivation. The other scales address a participant's perceived competence, 

                                                 

12
 Many researchers have attempted to excavate motivational orientations as having a causal 

relationship with creativity but as Amabile (1985) discusses, there are challenges of increasing 

intrinsic motivation in empirical studies. Shalley & Perry-Smith (2001) also acknowledge that 

the relationship between creativity and intrinsic motivation is hard to identify. Other factors 

such as positive affect, focus of attention and cognitive ability should be considered (Cheng, 

Sanchez-Burks, & Lee, 2008; Leung, Maddux, Galinsky, & Chiu, 2008; Maddux & Galinsky, 

2009) 

13
 Cheng et al. (2008) discuss the advantages of being open to new experiences, such as 

traveling abroad, as a possible source of creative ideas. They state that conditions that bring up 

positive experiences related to having multiple social identities might facilitate creative 

performance. However, Thrash et al. (2010) could not show an interaction of openness to 

experiences or positive effect of inspiration through creative ideas (Thrash, Maruskin, 

Cassidy, Fryer, & Ryan, 2010). 
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effort, usefulness, pressure, perceived choice, and relatedness to the group while 

performing a given activity. The choice and competence subscales are theorized to be 

positive predictors of intrinsic motivation, whereas pressure/tension is thought to be a 

negative predictor. The relatedness subscale is used in studies having to do with group 

interaction, interpersonal dynamics, and friendship formation 

(Selfdeterminationtheory.org, 2015).  

Another measure of motivational orientation is the Work Preference Inventory 

(Amabile, Hill, Hennessey, & Tighe, 1994). The Work Preference Inventory directly 

assess the degree to which an individual understands themselves to be intrinsically or 

extrinsically motivated toward an activity (Amabile et al., 1994). This measure 

contrasts intrinsic motivation with extrinsic motivation on the same scale and further 

defines aspects of intrinsic and extrinsic motivation. It theorizes that intrinsic 

motivation has a positive impact on an individual's perception of an activity, whereas 

extrinsic motivation has a negative impact. As Amabile et al. explains, "If we can 

assess the extent to which individuals' intrinsic and extrinsic motivations are strong 

and salient to them and the extent to which people differ in those motivations, we 

should be able to better understand and predict motivational behavior in a variety of 

social situations (P. 951)." The primary Work Preference Inventory scale consists of 

30 items (15 intrinsic motivation question; 15 extrinsic motivation questions) and has 

shown to have good reliability. As Amabile et al. address, an individuals' motivational 

orientation is probably more complex than a simple intrinsic-extrinsic dichotomous 

distinction that is popular in the literature. Therefore, using multiple scales and 
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multiple ways of measuring motivational orientations do a better job of capturing the 

intricacies of motivational orientation.   

2.8.1.1 User gains for participation 

Bossen, Dindler, & Iversen (2010) report various benefits of participating in a 

collaborative projects. The benefits include access to a professional network, 

improved career changes, improved work-related opportunities, and insight into new 

technology (Bossen, Dindler, & Iversen, 2010). In 2012, Bossen et al. added that the 

benefits to users were interacting with new kinds of people, having the opportunity to 

build upon and expand existing skills, and learn about the possibilities and limitations 

when working with new technology. Between the two studies, the researchers 

observed similar gains of networking, access to new technology, and meeting different 

professions.
14

 

2.8.2 Self-congruency. 

For the consumer, the choice of product is reflective of their sense of identity 

(Hines et al. 2009).  Self-congruity is defined as the match between product 

personality images and consumer perceived self-images (Chang, Chen, & Huang, 

2009; Sirgy, 1985). When users participate in the design process, their perception of 

self is projected on the individualized design (Chang et al., 2009). 

                                                 

14
 Specifically in the field of PD, Bossen, Dindler, & Iversen (2012) report that studies 

that explore users' gains for involvement in the PD process are few and far between. (Bossen 

et al., 2012). 
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Previous research has suggested that PD products have a direct relationship to 

product satisfaction. Increased consumer satisfaction is due to more perceived control 

and more responsibility in the product creation. The responsibility increases consumer 

ownership and, therefore, raises consumer evaluations of the creations. When 

consumers have the opportunity to participate, they are more likely to view the final 

product as a reflection of themselves and experience greater satisfaction (Chang et al., 

2009; Sirgy, 1985). An example of this can be found in a study, which looked at 

consumers'  ‘favorite clothes.' Researchers found that when people list their favorite 

garments, handmade items were highly represented. It is suggested that having some 

control over the garment, either through making or conceptually through influencing 

design, engages consumers and makes them more satisfied with the garment(Raunio, 

1995). However, participation alone does not have a direct effect on satisfaction. 

Satisfaction with the product only increases when their participation increases self-

congruency (Chang et al., 2009). 

As a result of participation, the consumers may experience a heightened hedonic 

benefit from the individuality of the customized product and the excitement gained 

from the designing process. Hedonic benefits are the pleasure-oriented aspects of an 

activity (e.g. having fun, enjoyment, sensory stimulation, and happy experiences, 

among others) (Babin, Darden, & Griffin, 1994; Holbrook, & Hirschman, 1982). By 

personalizing a product's appearance, the consumer directs their time, effort, and 

attention to the product. Product attachment can be defined as, "the emotional bond a 

consumer experiences with a product (Mugge, Schifferstein, & Schoormans, 2004)."  

Therefore, the possible rewards from participating in the co-design of their products 
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include a hedonic experience and the satisfaction of a co-design task (Novak, 

Hoffman, & Yung, 2000).  

2.9 Group Creativity  

The day-to-day reality of design practice is that design is a group activity and is 

achieved through teamwork (Lawson, 2006). Even the enormously talented and 

creative individual owes much to those with whom they work to realize the design 

(Lawson, 2006). Researchers from the field of organizational creativity observe that 

creativity is not an individual-level phenomenon, but often involves some degree of 

social interaction (Paulus & Nijstad, 2003) .  

In what Hargadon and Bechky (2006) call “collective creativity,” they have 

observed that, “the creative insight emerges not within a single individual, but rather 

across the interactions of multiple participants in the process." 

Collective creativity is a process where meaning is related to interactions with 

others and with the environment, and creativity emerges from the meaning-making 

process (Marion, 2012). In a review of creativity and leadership research, George 

(2007) and Shalley et al. (2004), concluded that researchers need to learn more about 

team undercurrents and the production of creativity. Collective creativity researchers 

want to know about the dynamics of interaction in groups, and how those dynamics 

foster creativity (Marion, 2012).  
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2.10 Facilitation  

The role of facilitation in design is a significant topic, given that designers are 

increasingly called upon to work directly with users (Light & Akama, 2010). 

Facilitation is ‘the art of moving people through processes to agreed-upon objectives 

in a manner that encourages participation, ownership and creativity from all” (Sibbet, 

2002).  Weaver and Farrell offer (1997) further describe facilitation as the managing 

boundaries for groups so that they are freed to collaborate. The facilitator is required 

to manage people, materials, and processes in intuitive ways often instantly because 

most of the innovation process cannot be arranged ahead of time (Light & Akama, 

2010) . A facilitator is defined as, “a person who has the role of helping group 

members to learn in an experiential group” (Heron, 1989).  Where the group where the 

facilitation takes place and involves the active and aware involvement of the members 

of the group (Heron, 1989). The role of the facilitator is to lead the interactions 

throughout meetings to manage convergence towards concrete solutions (Pommeranz, 

Ulgen, & Jonker, 2012). 

Facilitation techniques are useful in improving communication and decision-making 

within teams.  Heron (1989) defines three models of facilitation: hierarchal mode, 

cooperative mode, and autonomous mode. In the hierarchal mode, the facilitator 

directs the learning process, and they exercise their power over and do things for the 

group.  The facilitator decides on the objectives of the group and takes full 

responsibility for all major decisions during the learning process (Heron, 1989). In the 

cooperative mode, the facilitator shares the power over the learning process and 
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manages the learning process with the group. The facilitator prompts the group 

members to decide on the program of action, and the facilitator shares their view, but 

it is only one view among many. The outcomes are negotiated, and the facilitation is 

cooperative(Heron, 1989). In the autonomous mode, the facilitator gives the group 

total autonomy, giving them the freedom to find their way, exercising judgment 

without any intervention. Without any guidance, the group members self-direct the 

learning practice. This does not mean abdication of responsibility of the facilitator, but 

rather the facilitator creates conditions within which people can exercise full self-

determination. An effective facilitator uses a combination of all three models when 

appropriate, and they are flexible in moving between styles in light of the changing 

situation in the group (Heron, 1989).  

Santanen, Briggs, & de Vreede  (2004) examined the effects of facilitated 

brainstorming activities. They found facilitated brainstorming generated more 

solutions, had higher creativity ratings, and greater concentration of solutions.   

The emotional element of facilitation has consequences on the innovation process as it 

is important in forming the process and product – it can be brought into play, ignored, 

or suppressed, but it contributes to the dynamics  and people's judgement about the 

process. As Light & Akama (2012) discuss, 

“…There is a constant evolution of relations, from the 

point of inception till well after many designers see their 

engagement as finished. This is also layered with an 

understanding that we influence the dynamic as we learn 

about it…This embodied knowledge is rarely 

recognised, though embracing these aspects might allow 

designers to design themselves more self-consciously as 

facilitators, saturated in the issues and ready to respond 
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in-the-moment to the group they have in front of them. 

Such embodied knowledge, while informed by grasp of 

methodology and skill, also comes from critically 

reflecting on our experiences in designing(Light & 

Akama, 2010).” 
 

Facilitation is a possible method for inspiring group synergy, building teams, and 

managing group action toward producing deliverables. Assignment of the 

management aspect of the process frees participants to concentrate on design tasks. 

Furthermore, designers trained in the art of facilitation, may be necessary to manage 

user interactions.  

Heron (1989), offers seven criteria for excellence for a facilitator: 1) stress free 

authority that does not reflect a hidden pathology through the intervention; 2) address 

confrontation supportively; 3) provide a clear orientation and process; 4) appear 

caring, empathetic, and genuine; 5) employ a range of methods for personal and 

interpersonal development; 6) respect the right of participants to change and grow; and 

7) move flexibly between styles so that the group dynamic can flourish, grow, and 

learn.  

2.10.1 Group Dynamics. 

Group dynamic affects overall group creativity. Group dynamics is the 

combination of the mental, emotional, and physical aspects of the group at a given 

time (Heron, 1989). Within one interaction of the group, the dynamic can change over 

the course of the meeting.  Group dynamics can manifest in positive and negative 

forms. Positive forms of group dynamics include cultural liberation, educational 

confluence, and psychological openness (Heron, 1989). Cultural liberation is out-of-



 

60 

 

the-box ideas, practices, norms, and values exhibited by forward-thinking group 

members. Educational confluence implies that different kinds of learning come 

together to make new knowledge, and psychological openness is the willingness of the 

group members to open up to the challenge of change and growth (Heron, 1989).  

Negative forms of group dynamic include alienation: feelings of being estranged from 

the group,  can be self-inflicted or imposed upon by the group; rigidity: anxiety from 

past group experiences can  members into a rigid and defensive form; and  restrictions 

on the group so that learning is held back (Heron, 1989).  Among other things, the role 

of the facilitator, is to help group members unlock themselves from these defensive 

forms and so create a positive group dynamic (Heron, 1989).   

2.10.2 Group Diversity. 

The idea that diversity can promote creative and innovative outcomes in 

groups is widely accepted  (Milliken, Bartel, & Kurtzberg, 2003). For groups to 

overcome the tendency toward uniformity in thinking is to ensure that groups have 

members with diverse expertise and backgrounds (Stasser & Birchmeier, 

2003).Zaccaro, Marks & DeChurch  ( 2012) offer a typology of team characteristics 

that may influence group dynamics. They observe that differences in teams can be 

classified into three sets: compositional attributes, linkage attributes, and 

developmental attributes.  Compositional attributes address the diversity of the 

individuals who comprise the team including the size of the teams, organizational 

diversity, functional diversity, and cultural diversity. Linkage attributes observe the 

overall degree of coordination between teams, the hierarchical ordering of teams, 
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power distribution, and communication structures. Developmental attributes address 

the direction and development of the teams, tenure, and the maturity of the team and 

membership constancy.   

  The difference and expertise among members can be beneficial for the creative 

process as long as the group process is carefully managed (Milliken et al., 2003). As 

Paulus & Nijstad (2003) have found, diverse groups appear to generate more creative 

ideas than homogenous groups. In diverse groups, the chances are that group members 

bring unique knowledge skills and expertise to the group (Paulus & Nijstad, 2003). 

2.10.3 Information exchange. 

For diversity to have positive effects in groups, it is necessary that group 

members share their diverse perspectives. Ironically, members tend to focus on the 

knowledge they have in common, rather than unique information, which limits the 

potential benefits of cognitive diversity in groups (Stasser & Birchmeier, 2003).  The 

degree to which members are willing to share unique information is another 

manifestation of a group's capacity for divergent thinking  (Milliken et al., 2003). 

Because group work tends to stress uniformity, group members tend to focus more on 

information they have in common rather than information that is unique to each 

member  (Stasser, Vaughan, & Stewart, 2000). However, sharing unique information 

is vital in the creative process. If more diverse information is available to the group, 

members may be able to recombine old ideas and apply them to the current task, 

thereby creating something new (Hargadon & Sutton, 1997).  
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2.10.4 Consensus. 

The desire for people to come to a consensus may undermine the creative benefit 

of diversity. The term “groupthink” describes this phenomenon (Janis, 1982). Strong 

homogeneity of the members, high cohesion, group isolation, and a strong leader who 

expresses a clear preference to find a consensus around the solution can contribute to 

groupthink (Janis, 1982).  As a result, individuals are reluctant to voice alternative 

opinions and side with the majority. However, the majority opinion does not imply 

correctness. When faced with a unanimous majority, it may appear that the majority 

must be correct and that the error must be in the minority position  (Nemeth & 

Nemeth-Brown, 2003). 

Arriving at a consensus is a delicate balance because groups must not only engage 

in a divergent idea-generating process where the task is to generate as many different 

ideas as possible, but real-world groups must also engage in convergent thinking 

where  they have to select an idea and put the ideas into practice (West, 2003). 

Through the process of converging on an idea, the groups narrow a set of ideas into 

manageable decisions from which to proceeded with implementation (Milliken et al., 

2003). From a business standpoint, implementation is crucial – ideas cannot just be 

novel, but they have to be practical as well. For true collaborations, users are involved 

in not only the idea generation process, but also the convergence process. 

2.10.5 Leadership. 

Many key studies in group brainstorming have used leaderless groups (Paulus & 

Brown, 2003). Although informal leaders emerge, formal leaders are not appointed in 



 

63 

 

the group process. In the real-world groups or teams often have a leader whose task it 

is to guide the group toward the goal, maintain timelines, and guide the interaction 

process. Unlike facilitators, leaders are members of the group and contribute to the 

group product (Paulus & Brown, 2003). Leaders may not have any special training in 

group dynamics, but it is assumed that they will have some skill in managing the 

group process (Paulus & Brown, 2003). Of major concern is that the leader can have a 

significant impact on the group outcome. Three basic types of leadership include 

authoritarian, transactional, and transformational leader styles. An authoritarian leader 

can be useful in motivating groups on simple tasks. Transaction leadership is 

concerned with setting goals and providing feedback. This type of leadership may 

motivate group members to work hard and achieve implicit and explicit goals. (Avolio 

& Bass, 1998; Paulus & Brown, 2003); Avolio & Bass, 1998), Transformational 

leadership is particularly helpful for tasks that require a high level of intrinsic 

motivation. This type of leadership is sensitive to individual differences and novel 

perspectives and inspires the group to attain a collective goal in a cooperative manner 

(Paulus & Brown, 2003).Both transactional and transformational leadership have been 

shown to have positive impacts on creative performance  (Lowe, Kroeck, & 

Sivasubramaniam, 1996). 

It is clear that group context, including group dynamics, diversity, and leadership, 

need to be taken into consideration if researchers are to uncover why some groups 

achieve high levels of creativity and other do not. Groups are not a closed system, but 

rather they interact with their environment (Paulus & Nijstad, 2003).  Paulus & 

Nijstad (2003) report that the most beneficial environment for creative performance is 
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a critical yet welcoming climate in which new ideas are valued, but in which there is 

no excessive consensus seeking. 

2.11 Lead Users 

 From the field of economics, a theory of lead users has emerged showing that 

lead users may be a subset of consumers who can make substantial contributions in a 

collaborative design environment (von Hippel, 1986).  

Von Hippel describes lead users as: "Users whose present strong needs that will 

become general in a marketplace months or years in the future. Moreover, since lead 

users often attempt to fill the need they experience, they can provide new product 

concept and design data as well (von Hippel, 1986).” Lead user researchers argue that 

the most commercially attractive user-developed products and product modifications 

are developed by users with lead users characteristics (Franke, von Hippel, & Schreier, 

2006).   

Lead users are members of a user population that have two distinctive 

characteristics: 1) they are at the leading edge of important market trends and are 

currently experiencing needs that will later be encountered by others in that market; 

and 2) they may innovate because they anticipate comparatively high benefits from 

obtaining a solution to their needs (von Hippel, 1995).  Lead users are a particularly 

useful resource because they have autonomously developed ‘ad hoc’ solutions to 

better satisfy their needs, originating from a level of dissatisfaction with a product 

(Benbya, 2015).  
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Over time, the lead user construct has been progressively extended by scholars, 

with the aim of expanding its applications.  The first characteristic that lead users are 

at the leading edge of trends has been extensively researched. 

The first concept, leading edge of trends, is found to be moderated by the users’ 

capability to harness internal and external resources to modify (or develop) 

innovations to meet their personal needs (Morrison, Roberts, & Hippel, 2000).  They 

found that users who were ahead of the trends also had high levels of need and they 

had already development innovations to meet their need. Studies that examined 

industrial and consumer products found that the percentage of users reporting 

developing or modifying products for their own use ranged from 10% to 38% (Franke 

& Shah, 2003; Franke et al., 2006; Herstatt & Hippel, 1992; C. Lüthje, 2004; Christian 

Lüthje, Herstatt, & von Hippel, 2005; Morrison et al., 2000; Urban & von Hippel, 

1988). Morrison, Roberts, &  Midgley (2004), developed a questionnaire with 

continuous variables to discriminate between innovating and non-innovating users. In 

their position paper to suggest that “ahead of the market,” level of expected benefit” 

and “level of innovation” can be treated as continuous variables. However, prior to 

this research, empirical studies had only segmented user samples into dichotomous 

lead user versus non-lead user clusters. They found that user responses were 

distributed in a continuous, unimodal manner in their sample of innovating and non-

innovating users. They also found a strong correlation between the leading edge status 

concept and users who were ahead of the trend, had high levels of need, and had 

already developed a solution to their needs  (Morrison, Roberts, & Midgley, 2004).  
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The second lead user concept, high expectation of benefits, has also been 

explored. In the absence of satisfactory scales, Franke et al. (2006) developed their 

scale to measure the high expected benefits concept.  Researchers have found an 

association between the independent variable of high expected benefits on innovation 

likelihood (Franke et al., 2006).  In addition to measuring high expected benefits, the 

researchers also explored leading edge status and development of innovations. They 

found these three variables to be significantly correlated with the commercial 

attractiveness of innovations. However, they also discovered that if these three 

concepts are combined into one scale, the results are not reflective indicators of the 

concepts. Furthermore, the three variables are not interchangeable as they measure 

different concepts. They warn that an attempt to merge these concepts into one index 

will result in loss of information (Franke et al., 2006).  

Luthje, Herstatt, & von Hippel (2003) and Churchill et al. (2009) introduced 

technical expertise as another factor of the lead user construct. Technical expertise is 

the users knowledge of the product or service to which they are modifying (Luthje, 

Herstatt, & von Hippel, 2003).  A users' technical knowledge is based on their 

expertise with the product or service.  For example, users of kite-surfing equipment 

(Franke et al., 2006), may be asked:  how long or frequently they have participated in 

the sport? Which firms/individuals are doing the most advanced work in the sport?  

What are the unique problems/needs of kite-surfers? What are the most important 

trends that will shape the future of kitesurfing, among other questions (Churchill et al., 

2009). 
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For many researchers, the popular convention has been to divide users into two 

groups, innovators and not, as a dependent variable (Luthje et al., 2003; C. Lüthje, 

2004; Morrison et al., 2000) (2004). These researchers have all showed that LU 

characteristics are systematically different between the two groups via t-tests and logit 

analysis. There is a movement to measure the lead user construct, not as a binary 

variable, but rather as a continuous variable (Franke et al., 2006; Morrison et al., 

2004). Although, no ‘lead-usership' measure which addresses leading edge status, high 

expected benefits , and technical experience  has been defined. Since the population of 

lead users can be rather small, the most challenging task is to identify lead users from 

traditional users. Identifying lead users is still loosely defined and open to 

interpretation.   

2.11.1 Types of lead users. 

Thomke & Nimgade (1998) propose the following three categories of lead users: 

lead users in the target market, lead users in analogous markets, and lead users in more 

complex realities. Table 2.11.1 defines each category and provides a clarifying 

example of each of the lead user categories. 
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Table 2.11.1 Categories of lead users as defined by Thomke & Nimgade (1998). 

Type of Lead User Definitions (Thomke & 

Nimgade, 1998) 
Examples (provided by authors of 

this research) 

Lead users in the target 

market 

This group of lead users has 

experimented with developing 

prototypes in their area of 

interest. 

Cyclists who have modified their 

equipment to suit better their needs. 

Lead users in analogous 

markets 

This group of lead users apply 

their knowledge to a similar 

market and provide an outside 

perspective. 

A designer of a lacrosse helmet may 

find users from football players to 

anticipate severe impact protection 

scenarios.  

 

Lead user involved in 

more complex realities 

This group of lead users apply 

their knowledge to solve 

problems in a more complex 

industry 

An activewear manufacturer may 

look at fire suit protection experts to 

find a solution to keep athletes cool 

in hot weather. 

Many lead user studies look within the target market to identify the most 

promising users however, Lilien et al. (2002) have found that “breakthrough” 

innovations can come from users outside of the target market. Users outside the target 

market may be facing needs that are more intense than what the current target market 

is experiencing. They suggest seeking and incorporating promising groups of 

"outside" lead users into empirical research on innovations developed by lead users 

(Lilien, Morrison, Searls, Sonnack, & Hippel, 2002).  

Today, the lead user concept is diffused in practice (Lehnen, Ehls, & Herstatt, 

2014) and remains a significant source of new product development (Benbya, 2015) in 

a variety of industries. The successful integration of LU is not limited to a specific 

industry or company size  (Lehnen et al., 2014).  Lead users are intriguing 

collaborators as they can provide the company with intellectual and experiential 

information about actual consumer needs.    



 

69 

 

2.11.2 The lead user method vs. traditional methods. 

The lead user method, as termed in the Lead User Project Handbook (Churchill, 

von Hippel, & Sonnack, 2009), describes the active integration of lead users into the 

product development process. Error! Reference source not found. is a review of the 

lead user method, as detailed by different authors. The goal of the lead user method is 

to identify and gather both needs and solutions from innovations developed by lead 

users (Churchill et al., 2009). The lead user method is an instrument to integrate 

qualified and motivated lead users particularly in the early stages of the innovation 

process (Gaubinger & Rabl, 2015; Lehnen et al., 2014). In the initial phases, lead users 

identify strong market opportunities and develop concepts for new products or 

services. The lead user method may also be used to identify long-term collaborators. 
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 Gaubinger & Rabl 

(2015) 

Morjaria et al. (2013) (Lilien et al., 2002) Churchill et al., 

(2009) 

Step 1:  

Start of the 

lead user 

process 

Build an 

interdisciplinary team 

Define the target market 

Define the goals of the 

lead user involvement 

Consult secondary sources 

(e.g. scientific journals, 

media articles) to develop 

an understanding of the 

domain and its objectives 

ID the problem space and 

document requirements 

ID existing solutions that 

fulfill the requirements 

Determine commonalities 

among existing solutions 

Define the scope of 

solutions and lead users’ 

objectives 

Throughout this process, 

make note of any 

prominent people, 

manufacturers, authors 

Build a project team 

Firm provides an ideation 

goal for the project 

including 3-5 experienced 

people from different 

departments; 12-20 hours 

per week; 4-6 months 

Team works with relevant 

key stakeholders to 

identify the market and 

level of innovation desired 

 

NA 

Step 2: 

Identify 

needs and 

trends 

Interview with experts 

(market/technology) 

Scan literature, internet 

databanks 

Select the most attractive 

trends 

Decide on experts to be 

interviewed to supplement 

existing research (10-20 

people) 

Contrasting and diverse 

interviewees are 

recommended 

Conduct background 

research on experts by 

reviewing their generated 

solutions. 

Generate interview 

questions that focus on 

future issues and solutions. 

Pilot test interview 

questions 

Based on findings from the 

interviews determine major 

trends and resulting user 

needs 

Identify and deeply 

understand market and 

technical trends in field 

being explored 

Identify leading experts in 

the field 

Select important trends 

 

NA 

Step 3: 

Identify 

lead users 

Network based search 

for lead users 

Investigate of analogous 

markets 

Screen the first ideas and 

solutions generated by 

lead users 

Generate product/service 

descriptions relating to the 

collected future needs 

including levels of 

dis/satisfaction with 

existing solutions 

Use product/service 

descriptions to generate 

survey questions that 

address the leading edge 

status and high expected 

Identify lead users in both 

the target market and other 

markets that face similar or 

more extreme problems 

Learn from those users 

about needs and solutions 

they are encountering at 

the leading edge 

Snowball or pyramid 

networking methods rely 

on people with a strong 

NA 

Table 2.11.2 Review of different lead user methods proposed in the literature. 
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benefits of users. 

Distribute survey to user 

community to assess levels 

of future needs by 

determining 

Analyze survey responses 

and select lead users 

interest to refer more 

experts – sometimes more 

expert than themselves 

Step 4: 

Concept 

design 

Work with lead users to 

generate or improve 

product concepts 

Evaluate and document 

the concepts 

 Lead users are invited to 

work with company 

personnel to improve the 

preliminary concepts 

generated in step 2 

10-15 people attend 

workshop, of which 3-5 

may come from the firm 

sponsoring the study 

First work in small groups 

and then work as a whole 

to design final concepts 

that fit the company’s 

needs 

Group evaluates the ideas 

in terms of technical 

practicability, market 

appeal, and management 

priorities 

NA 

Step 5: 

Concept 

test  

Test concepts with 

targeted consumer 

segment 

Evaluate customer 

benefits 

  Integrate, the solution 

information, acquired 

at the workshop into 

final concepts 

Prepare a written 

new product or 

service proposal and 

present this proposal 

to management 

In moving the 

concepts into the 

‘mainstream’ of the 

company’s 

development process 
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This method can be compared to a traditional product development process, as 

described by von Hippel (2006):  

"The product development processes traditionally 

used by manufacturing start with market researchers 

who study customers in their target markets to learn 

about unsatisfied needs. Next, the need information they 

uncover is transferred to in-house product developers 

who are charged with developing a responsive product. 

The approach is to find a user need and to fill it using in-

house product development…The focus on target 

market customers means that lead users are regarded as 

outliers of no interest…left with the question: how can 

manufacturing build a product-development process that 

systematically searches for and evaluates lead user 

generated innovations (von Hippel, 2006, P. 134)” 

 

 

Lilien et al. (2002) elaborate that the model many firms use to generate new 

product ideas is to collect information from current or potential users. Traditional 

market research techniques collect needs information from users at the center of the 

market, whereas the lead user process approaches the task by collecting information 

about both needs and solution from the leading edges of the market. Typically, market 

research only collects ‘need' information from users. The company then has the task of 

creating new products and services based on the need data. 

The lead user approach may even collect need and solution information from 

other markets entirely to solve problems facing the ‘average consumer’ (Lilien et al., 

2002).  In other words, traditional market research methods obtain data from 

representative users near the center of the intended target market, whereas the lead 

user methods collect information from the outliers.  Collecting data from outliers is 

justified because ideas collected through traditional methods are rarely breakthroughs. 
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Traditional consumers, it can be argued are strongly constrained by “functional 

fixedness" as described in the classical problem-solving literature. Functional 

fixedness suffers from only seeing a product (object or otherwise) in a familiar way. 

They are blocked from using that object in a novel way (Lilien et al., 2002).  Fixation 

is the sensation that something blocks the cognitive process of remembering, solving 

problems, and generating creative ideas (Smith, 2003). Sometimes seeing an example 

can cause a fixation effect. Fixation negatively impacts idea generation, as is 

exemplified by Smith, Ward, and Schumacher ( 1993). When compared to a control 

group, they found that the group that was shown an example was far more likely that 

those in the control group to incorporate the features from the example then generate 

their ideas. The implications of this for collaborative groups is that seeing and hearing 

the ideas of others in one's group (or seeing a sample garment) may constrain idea 

generation. One way to overcome this is through individual idea generation sessions 

prior to group brainstorming. A combination of both methods in one group so that 

group brainstorming may benefit from a greater range of ideas being introduced from 

multiple perspectives of the group. The broad range of knowledge bases that different 

group members have can provide the foundation for novel combinations of ideas 

(Smith, 2003).   

Lead users are better situated to live in the future, experiencing today what users 

will experience in months or years in advance. The marketing literature does not 

explicitly pay much attention to the way an idea is generated as a predictor of possible 

success.  As Goldenberg et al. (2001) point out, they find that ideas based on solutions 

are preferred to those associated with prior need assessment.   
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2.11.3 Why lead users innovate.  

 “Individual users can sometimes be more inclined to innovate than one might 

expect because they sometimes value the process of innovating as well as the novel 

product or service that is created (von Hippel, 2006 P. 45).” 

 

Lead users are motivated to explore a design solution because they believe that 

new design solutions can enhance the things they do (C. Baldwin, Hienerth, & von 

Hippel, 2006). Creating an innovative solution to their problems allows lead users to 

get what they need while preserving their quality standards and overall specifications. 

In doing so, lead users do not have to compromise with a manufacturer who is likely 

to try and implement solutions they are familiar with (for efficiency and cost reasons) 

(von Hippel, 2005).  It can be a simpler process to innovate by oneself, rather than 

navigating the complexities of working with a manufacturer.  Ultimately, a user wants 

a product that will make the best overall tradeoff between solution, quality, and price 

(von Hippel, 2006). 

What makes lead users appropriate co-designers is that they enjoy the innovation 

process and value the learning that happens in the process of innovating. Lead users 

gain rewards from the process of innovating and rewards from the product being 

developed (von Hippel, 2006). Software programmers, (n=684), who had written new 

software code for an open source project, were asked to identify their three most 

important reasons for contributing to a project which was not required of them to 

participate. Forty-five percent of programmers responded that an important motivation 

for their participation was to improve their programming skills. Of that subset, 61% 

elaborated that they contributed because it was a creative learning experience (Lakhani 
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& Wolf, 2005). There is evidence that individuals greatly value the benefits of 

learning derived from their participation in the process of innovation.  

The creative learning experienced by lead users is related to their intrinsic 

motivation to perform the task for the sake of learning and being creative. Lead users, 

like intrinsically motivated people, have the desire to put forth effort based on their 

interest and enjoyment of the work (Grant et al., 2011; Ryan & Deci, 2000).  Intrinsic 

motivation is a key determinant of creativity and innovation (Amabile, 1985). Finding an 

innovative solution, like the creative task, is heuristic in nature with no predetermined path 

to a solution (Amabile, 1985). The creative outcome is a novel and appropriate (useful) 

solution to the task. Both conditions apply to the task of developing a products or services 

(von Hippel, 2006). Intrinsic motivation contributes to innovation by increasing cognitive 

flexibility, risk taking, and persistence (Shalley & Perry-Smith, 2001; Shalley et al., 

2004).  

2.11.4 Lead users improve product success rates. 

There is evidence that users with stronger lead user characteristics develop 

innovations having higher appeal in the general marketplace (Franke et al., 2006). 

Dating back to 1988, von Hippel’s studies of lead user concepts show that consumers 

prefer concepts developed by lead users (Urban & von Hippel, 1988). Urban and von 

Hippel (1988) analyzed user innovations for printed circuit boards. In the sample of 

136 employees, they identified lead users (n=38) and non-lead users (n=98) through a 

cluster analysis. Printed circuit boards developed by the lead users, which included 

features relevant to the user community like being densely packed and small, were 
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significantly preferred by the combined lead user and non-lead user community 

(Urban & von Hippel, 1988).  

In 2002, Lilien and colleagues presented a similar analysis of lead user concepts 

vs. non-lead user concepts at 3M. They found that the product concepts developed by 

lead users had a projected annual sales that were eight-times higher than those ideas 

generated by non-lead users. The difference in sales is an average of $146 million 

versus an average of $18 million in forecast annual sales (Lilien et al., 2002). 

Furthermore, they found lead user ideas to be significantly more novel, address more 

original/newer customer needs, have greater potential to develop into an entire product 

line; and are more strategically important. Franke et al. (2006) found that the greater 

the intensity of lead user characteristics displayed by an individual, the better the 

commercial attractiveness of the innovation that the lead user develops.  In 2006, 

Franke and colleagues again analyzed the relationship between the commercial 

attractiveness of innovations produced by users and the intensity of the lead user 

characteristics embodied in those users within a kitesurfing community. They found 

that users with high intensity of lead user characteristics was positively related to the 

likelihood that the respective user will yield a commercially attractive innovation 

(Franke et al., 2006).  

Past research has shown that products developed by lead users represent the needs 

of traditional consumers and generate commercially successful products. Lead users 

are valuable resources when developing products. 
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2.12 Combination of Lead Users and Participatory Design for Apparel Product 

Development 

For some years, the PD community has also become interested in issues of 

democratizing innovation (lead users) and creativity (Björgvinsson, Ehn, & Hillgren, 

2010; Kolko, Hope, Sattler, MacCorkle, & Sirjani, 2012; von Hippel, 2005).  A 

handful of researchers have combined lead users into PD methods (Al-Zu’bi & 

Tsinopoulos, 2012; Bossen et al., 2012; Kanstrup, 2012; Kolko et al., 2012; Morjaria, 

Ross, & May, 2013).  

While PD is recognized as a valuable approach to user involvement, one major 

limitation is that through considering the needs and desires of user, as described by 

users, innovation can be overlooked (Morjaria et al., 2013). Additionally, many of the 

craft skills honed in PD tools, do not lend itself to radical change and breakthrough 

designs (C. Baldwin et al., 2006). Collaborative approaches with lead users may lead 

to innovative breakthrough designs. Researchers have found that collaborations with 

lead users, they increased product variety – producing nearly twice the amount of 

ideas is internal supplier collaborators (Al-Zu’bi & Tsinopoulos, 2012). Lead users 

combine their technical experience, which is often associated with internal supplies, 

with knowledge of customer trends that was shown to increase product variety more 

than with suppliers (Al-Zu’bi & Tsinopoulos, 2012).  

Furthermore, the complex method of identifying lead user trends and needs is 

largely unexplored and could benefit from additional exploration through alternate 

domains like PD (Morjaria et al., 2013). Lead users are the missing piece from PD 

methods to enable innovative breakthrough designs.  
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2.13 Conclusion 

With this research, the case is being made that collaboration with lead users through a 

PD method is a viable way to design successful apparel products. In the field of apparel 

design, we can start to develop our body of literature, which addresses the specific 

needs of our field to manage and facilitate collaboration. Consequently, future 

research would include more investigative studies into cross-disciplinary theories and 

principles to aid in identifying technologies, which could be crossed-over for 

collaboration for apparel design. By exposing ourselves to other schools of thought 

from other disciplines, we are expanding our knowledge, and collective understanding 

of the possibilities collaboration holds within our field of apparel design. 

2.14 Theoretical Framework 

2.14.1 Actor Network approach to design. 

Theories from the fields of Science and Technology Studies (STS) provide a 

framework to explore implications of apparel products developed with users.  From 

the field of STS, Actor Network Theory (ANT) is a cannon of concepts, principles, 

and practices that include a subset of writings which address users in the design 

process(Law, 1999). Script analysis (Akrich, 1992; Woolgar, 1991), and Translation 

Theory (Callon, 1986) are two ANT theories that describe the relationship of the 

designer, product, and end-user.  

2.14.2 Script analysis. 

Script analysis is a critical view on the process by which the meanings, intended 

use, and the actual user of apparel products are created. Involving users in the product 
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creation process (through strategies like participatory design) reduces the assumption 

about use that occurs in the design phases of products. Instead of creating meanings 

for users, collaborations with users creates meanings with users. 

It is clear that uncovering the actual script of an artifact is necessary to understand 

the value of user collaborations. Script analysis is a way to uncover how the actual 

script of products is created. Akrich describes a methodology for analysis, which is 

based on comparing projected use with actual use (Georgieva, n.d.). Script analysis 

provides the framework to analyze the actual scripts and relationships imbued into the 

artifact. This is an iterative process that moves between the designer’s projected user 

and the real user (Akrich, 1992). The important relationship is the network of user 

“reactions that give body to the designers project and the way that user’s real 

environment is in part specified [by the new product]” (Akrich, 1992). Of particular 

interest is the negotiation process between designers and users. In addition to 

interviews with designers, a true script analysis would also analyze specific prototypes 

as they are being developed and observe use in context. In this research, script is used 

to reflect on past design projects that involved users. The recollections of the interview 

participants are used to give meaning to the inscription process.  

2.14.3 Applications to collaborative apparel design. 

This framework is applied to unpack the translation process used by designers 

when developing collaborative products. This framework is applied through the lens 

of the apparel product development where every human, in varying degrees, has 

experiences with dress on a daily basis. Because of the interaction of clothing and they 

human body, every person is qualified to speak about their experiences, needs, and 
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desires of apparel products. The assumption of this research is that designers and users 

are equally qualified to design due to their different areas of expertise. Designers are 

seen as experts in the principles of design and users are viewed as experts in their 

experience. 

2.14.4 Callon’s Theory of Translation. 

Presently, the apparel designer and project managers translate users’ needs. 

Callon’s Theory of Translation offers some helpful insights in seeking to understand 

apparel product innovation (Jeacle, 2003). The goal of translation is to unite complex 

ideas into a single object that can be mobilized and circulated as a commodity (Clarke, 

2002).  The theory of translation is the process by which a few representatives of the 

population obtain the right to express and represent other actors within a group 

(Callon, 1986). Power relationships are accomplished by describing the way in which 

actors are defined, associated and obliged to remain faithful to their alliances (Callon, 

1986).  A series of moments describe the translation process The four moments of 

translation are: 1) Problematization; 2) Interessement; 3) Enrolment; 4) Mobilization. 

These four moments provide a framework that may be useful in describing 

participatory design within a group of users. 

Problematization. The objective of problematization is to establish a focus on 

the problem to be solved (Callon, 1986).  Each actor is trying to overcome a set of 

obstacles, and therefore are collaborating to achieve their goals. With the overall aim 

to have their ideas heard and implemented into a usable product, the users participate 

to have access to designers and manufacturing capabilities to implement their ideas.  



 

81 

Interessement. Interessement is the actions by which a group attempts to 

stabilize the actors who will participate to solve the problem (Callon, 1986). The buy-

in of stakeholders is incredibly important.  

Enrollment. Enrollment is the process of the actors embodying and taking on 

the network's problem as their own. The result of enrollment is a solid understanding 

of the actors, the problem, and the contributions the actors can make toward solving 

the problem.  

Mobilization. Within the final moment of mobilization, the entire actor 

network is transformed into manageable entities (e.g. data) that can be synthesized 

into reports and applied by the actors to achieve their initial aim.  Mobilization is "the 

progressive mobilization of actors who render the following propositions credible and 

indisputable by forming alliances and acting as a unit of force” (Callon, 1986). 

Throughout this process, the number of users is reduced down to a representative few. 

2.14.5 Links between ANT and Participatory Design.  

In recent years, a number participatory design researchers have usefully applied 

ANT and PD to understand the relationships between contributors in collaboration 

from the early stages of the design process  (Jeacle, 2003; Storni, Binder, & Stuedahl, 

2012).   Participatory Design is a field of design in which current or future users are 

invited to collaborative during an innovation process. The users participate during 

several stages of an innovation process including the initial problem exploration and 

definition stages. Participation at this stage is used to help define the problem and 

focus ideas for a solution. In the development and evaluation stage users are also 

asked to help evaluate proposed solutions. Participation throughout the design process 
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reduces the assumption about use that occurs in the design phases of products. Instead 

of creating meanings for users, participatory design creates meanings with users.  As 

Storni et al. (2012) explains, “[ANT] theories offer a social theory perspective ...to 

explore the hybrid, related, and emergent nature of collaboratively designed products."  

ANT raises issues of design, participation, and democracy that reverberate some 

of the traditional concerns of PD methods (Storni et al., 2012).  As Storni et al. (2012) 

summarizes, "STS theories provide a rich understanding of the ability of the designer 

to reflect on their actions and theory. They also provide insight into the translation 

process of design where different elements (e.g. user needs, company demands) are 

associated, juxtaposed, and applied to new products." Researchers of collaborative 

product development should be weary of the 'don't worry, be happy' approach to 

design (Morley, 1992). This neglect to address the differences between designers and 

users may result in a romantic voluntarism that does not leave any room for a critical 

understanding of the social constraints on user-designer relations. 

It is through studying knowledge and ideas outside of apparel design; we can 

better articulate and comprehend the developing movements within our field. 

Collaboration, when unpacked by STS theories, is a viable way to design apparel 

products that create a more appropriate product for the consumer. As technology and 

the global economies dictate that the field of design expands into a cross-disciplinary 

mindset, collaboration when critically examined through STS theories is a method by 

which this transformation may be possible. Theories such as translation, semiotics, 

and configuring the user provide a framework of which PD may be understood. There 

is value in exploring the implications of configuring apparel products for the users.  
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CHAPTER 3  

3 USER COLLABORATIONS IN PRACTICE: INVOLVING USERS IN THE 

APPAREL PRODUCT DEVELOPMENT PROCESS 

A hallmark of the design process is that designers rarely progress through the 

process in a linear sequence. Each step builds on the last, and the designer continually 

uncovers new insights into the problem. Analysis of the design problem is a critical 

step in the design of functional clothing and for many designers, this is where design 

inspiration is achieved (Watkins, 1995). Good design is the result of weeks, months, or 

years analyzing the design problem and the factors related to the problem, including 

user’s needs (Watkins, 1995). Simply asking users what they need is “a poor way to 

design good products” (Olson et al., 2000). As the quote addresses, developing 

successful products requires more than just asking users what they want. Successful 

products require considerable understanding of the continually changing needs of consumers, 

however, complex and fast –changing the needs may be. Many companies engage with end 

users as a way to close the gap between user needs and the products devised to meet those 

needs, however in the current model of product development, fully understanding user 

needs is an inexact process (Thomke & von Hippel, 2002). Furthermore, a clear 

understanding of the consumer does not necessarily mean that designers will create 

useful products (Beyer & Holtzblatt, 1998).    

The purpose of this research is to investigate the current practice of involving 

users in the development of functional apparel products. The conceptual idea of 

involving users is explored as a way to understand the process, value, and implication 
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of collaborating with users. Most of the available research on this topic is focused on how 

users are engaged in practice but does not address the value of user involvement in the apparel 

product development process. This research explores this issue through industry interviews 

with 13 apparel designers and two factory owners who elaborate on their experiences and 

perceived value of collaboration in the apparel design and product development process.  

The question bears asking, "Why are collaborations with users important?" The 

creative industries (apparel included) navigate the multifaceted landscape of tradition 

and transcendence (Bødker et al., 2002). This is a complex task as designers are tasked 

with balancing the practice of design while considering the practice of use. 

Furthermore, they take into consideration current use with future use. An important 

aspect of design is the negotiation of use between users and designer, therefore, 

making design a collaborative activity (Bødker et al., 2002). It is important to 

emphasize the multi-voiced nature of design.  

Participation throughout the design process reduces the assumption about use that 

occurs in the design phases of products. Instead of creating meanings for users, 

collaborations with users (specifically participatory design methods
15

) create meanings 

with users. Involving users as collaborators may lead to a meaningful mode of 

                                                 

15
Participatory design is a set of methods in which current or future users are invited to 

collaborative during an innovation process.  In recent years, a number participatory design 

researchers have usefully applied Actor Network Theory (ANT) and participatory design to 

understand the relationships between contributors in collaboration from the early stages of the 

design process (Jeacle, 2003; Storni et al., 2012). ANT raises issues of design, participation, 

and democracy that reverberate some of the traditional concerns of participatory design 

(Storni et al., 2012).  
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communication that can lead to the development of an understanding of design that 

draws out the essential implications of the user needs.   

3.1 Users in the Apparel Design Process?  – Current methods 

The product development literature reports that users are engaged mainly in the front 

end of the product development process as sources of inspiration and again during the latter 

part of the process as evaluators (Al-Zu’bi & Tsinopoulos, 2012). For inspiration, designers 

aim to gather information from users about their work in the context of their lives and culture. 

In the evaluation stage, users are typically asked to evaluate a sample or prototype.  

3.1.1.1 As the source of inspiration 

Current practice in the apparel industry is to use user-centered methods that 

frame the users’ explicit needs (e.g. questionnaires, interviews, focus groups) and 

interpret users’ observable needs (e.g. anthropometric fittings, human factors testing, 

and usability testing via wear trials). These methods and tools gather data from the 

users.  

Designers want information from users about how they will use the product, 

how the product fits into their lives, and how the product matches their culture, which 

is fundamentally different from data captured for market research (Beyer & Holtzblatt, 

1998).  

 “A clear understanding of the customer does not 

guarantee any kind of useful system gets designed and 

delivered. Design depends on being able to see the 

implications of data. Designers have to make this leap 

from fact to implication for design. And because design 

is implied by the customer data, what designers see in 

data changes based on what they are designing. (Beyer 

& Holtzblatt, 1998)P. 17.”  
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3.1.1.2 As an evaluator 

Typically, in the evaluation stage of apparel products, users are asked to 

evaluate a sample or prototype.  By including users in the evaluation process, 

companies can learn what users value about the product (Kusunoki & Sarcevic, 2012).  

This model of involvement is in line with user-centered design. Companies have been 

involving users, in some capacity since the 1990s (Kanstrup, 2012; Sanders, 2002). As 

illustrated by Donald Norman in The Design of Everyday Things (1988) User Centered 

Design is “a philosophy based on the needs and interests of the user, with an emphasis 

on making products usable and understandable” (p. 188).  Users are viewed as a 

resource, and valuable in providing feedback. At this level consumers are the driving 

force of design, but not the actual drivers of innovation. Many apparel designers are 

familiar with this level of inclusion. 

3.2 Sticky Information (Conditions for the Transfer of Knowledge) 

Creating new knowledge with users and transferring it between individuals, 

diffusing it across an organization, and applying it to products  it is no easy task 

(Stacey, 2001). Studies of industrial design practice underscore this issue: designers in 

Research and Development (R&D) departments often complain that the information 

they get about users from marketing research does not help them in concept 

development (Stappers & Visser, 2007).  Users’ knowledge is “sticky” in the sense 

that it is contextually bound to the context of use in which it was generated, making it 

difficult to move and reducing completeness in the transfer process (Piller et al., 2004; 

von Hippel, 2005). By moving away from static information collected through market 
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research to process-based communication with users, accuracy and completeness are 

maintained. Information completeness makes the information more valuable to R&D 

departments (Piller et al., 2004).  If users’ need and use information is not readily 

available, designers may simply ignore some of the user information and choose to 

create something that is a generic solution resulting in a failed product (Piller et al., 

2004; von Hippel, 2006). As Olson, Finholt, & Teasley (2000) report, the reality is 

that although designers agree that it is important to design with users, in practice most 

products are designed with only the designers themselves consulted as potential users. 

Collaborations with users offer a seamless way to generate new knowledge by 

intertwining users, who hold the “needs information” with designers who have the 

ability to generate “solutions.” Collaborative processes eliminate the need to transfer 

sticky information because when users are brought into the studios, conference rooms, 

or testing facilities, designers have direct access to users in the decision-making 

process that eliminates much of the ambiguity when translating user needs.   

3.3 Intuition and Creative Leap 

Although working with users eliminates much of the ambiguity of user needs, the 

transition from needs to a product requires a creative leap on behalf of the designer. 

The challenge of this intuitive transition is to do explicitly, on purpose, and externally 

what is usually a tacit, haphazard and internal process (Beyer & Holtzblatt, 1998). In 

the participatory design process, designers and developers strive to understand users' 

tacit and latent needs. When presented with an external representation of user 
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requirements, the designers can validate it, share it, and use it to justify design 

decisions, but the same also applies to designer's intuition. 

In collaborative projects, it is still unclear how designers go from an experience 

with a small set of users to generalize the decisions to an entire market (Beyer & 

Holtzblatt, 1998). It is true that designers are faced with the difficulty of reconciling 

different messages from different people. Through collaborations with users, designers 

have a shared understanding of what the information means and what they should do 

about it.  If a design solution can address the needs of a whole target market, it is 

because aspects of the solutions hold across all users: common structure, strategy, and 

intent.  

3.4 The Responsibility of Design 

The design process is a small part of the whole product development process but 

has a significant impact on the outcomes of the products and processes. The act of 

designing spans across each stage of the product development process and it can 

influence every detail of the product. Designers have the responsibility to take design 

seriously, a point that Sherin ( 2013) makes:  

“In industrial countries, man-made objects or systems 

(traffic, airport congestion, road accidents, urban decay, 

medical treatment, education, etc.) are a failure of design 

to properly take into account the conditions created by 

the objects produced for modern life.”   

 

The designers’ responsibility is to reflect on their actions and transparently 

articulate the decisions they make to develop trust with consumers. Donald Schon  

(1983) addresses this through a process of “reflection –in-action.” In which the 
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knowing and doing in design are inseparable. A critical reflection-in-action is required 

of designers to make sure products meet (and exceed) the requirement of users. An 

articulated design process can also align the goals of the product with larger 

objectives, such as the impact of the product not only on society but also the 

environment (Sherin, 2013).  

3.5 Theoretical Framework 

Script analysis (Akrich, 1992) offers a social theory perspective to explore the 

implications of collaboratively designed apparel products. Script is grounded in the 

field of Science and Technology Studies (STS) within the cannon of Actor Network 

Theory (ANT). Script analysis conceptualizes both designers and users as active 

agents in the development of technology – or products. Script explains that designers 

anticipate the interest, skills, motives, and behaviors of future users in the design 

phase (Oudshoorn & Pinch, 2002). These representations of users become formed into 

the design of the product and, as a result, products contain a pre-described scenario of 

use.  Scripted products allocate specific competencies, actions, and responsibilities to 

users (Lindsay, 2002; Oudshoorn & Pinch, 2002). 

3.5.1 How does script happen? 

Akrich has claimed that designers put initial scripts into products based on their 

ideas of whom they perceive the users to be (Georgieva, n.d.). This is viewed as a one-

way process in which the power to shape the product is attributed only to experts in 

design (Oudshoorn & Pinch, 2002). Scripting of the user is possible because 

companies have better access to the future (e.g. trend forecasting, advanced materials, 
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advanced technologies) than users. It is the company's vantage point, which defines 

users' future needs and requirements (Woolgar, 1991). 

Designers configure the users through the inscription process, but the designers 

are also configured by the users and the organization for whom they work. Users 

shape products through subscription, de-inscription, and anti-program. Subscription 

and de-inscription describe the extent to which users reject and renegotiate the pre-

inscriptions (Akrich & Latour, 1992). De-inscription explains why products may not 

be adopted by users in the ways prescribed to them by the designers.  

Antiprogram is a user’s program of action that is in conflict with the designers 

prescribed ideas of use.   When the user’s program of action is in direct conflict with 

the designers program, innovative design solutions have the potential to emerge, and 

collaborations with users provide the necessary means to capture the innovations.  

When users invent new practices and applications of the product, they become in a 

way designers because they discover new ways to use the product (Georgieva, n.d.).  

Script explains why users innovate as part of an anti-program, and users develop or 

modify their products to fit their needs. In this way, users influence the design process 

and can change the intended script of the product. The real script of an artifact is not 

always the intended script imbued by designers (Georgieva, n.d.). Still, researchers 

note that user innovation is rare because users are unable to see beyond the prescribed 

use because the products and consumers are configured (Sanders, 2006; Nambisan, 

2002; Von Hipple, 1988).  When the prescription is not appropriate, end-users do not 

purchase the product, and the product is a failure. As a best-case scenario, the poorly 

scripted product may be adopted by unintended users and used in new ways. The 
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intended script, created by designers, and the actual script, created by users come 

together to tell the whole story of how meaning is formed in the design of the product.  

3.5.2 Script analysis. 

Script analysis is a critical view on the process by which the meanings, intended 

use, and the actual user of apparel products are created. Involving users in the product 

creation process (through strategies like participatory design) reduces the assumption 

about use that occurs in the design phases of products. Instead of creating meanings 

for users, collaborations with users creates meanings with users. 

It is clear that uncovering the actual script of an artifact is necessary to understand 

the value of user collaborations. Script analysis is a way to uncover how the actual 

script of products is created. Akrich describes a methodology for analysis, which is 

based on comparing projected use with actual use (Georgieva, n.d.). Script analysis 

provides the framework to analyze the actual scripts and relationships imbued into the 

artifact. This is an iterative process that moves between the designer’s projected user 

and the real user (Akrich, 1992). The important relationship is the network of user 

“reactions that give body to the designers project and the way that user’s real 

environment is in part specified [by the new product]” (Akrich, 1992). Of particular 

interest is the negotiation process between designers and users. In addition to 

interviews with designers, a true script analysis would also analyze specific prototypes 

as they are being developed and observe use in context. In this research, script is used 

to reflect on past design projects that involved users. The recollections of the interview 

participants are used to give meaning to the inscription process.  
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3.5.3 Applications to collaborative apparel design. 

This framework is applied to unpack the translation process used by designers 

when developing collaborative products. This framework is applied through the lens 

of the apparel product development where every human, in varying degrees, has 

experiences with dress on a daily basis. Because of the interaction of clothing and the 

human body, every person is qualified to speak about their experiences, needs, and 

desires of apparel products. The assumption of this research is that designers and users 

are equally qualified to design due to their different areas of expertise. Designers are 

seen as experts in the principles of design and users are viewed as experts in their 

experience. 

This research examines user collaborations across a spectrum of companies that 

range from active manufacturers to outdoor gear to protective gear. The findings of 

this research are not considered to be unique to the performance apparel industry 

although some of the processes may exceed the technical complexity needed to 

produce apparel products for other markets. 

3.5.4 Research questions. 

The purpose of this research is to investigate the current practice of involving users 

in the development of functional apparel products. Through the framework of script 

analysis, the conceptual idea of involving users is explored. The research questions 

which guided this study are organized by the purpose and process, types of users, 

roles, translating user needs, and the designer’s perception of the value of user 

collaborations.  

 The purpose and process of involving users 
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o What is the intention of the collaboration (e.g. generate, refine, or 

assess ideas)? 

o When and how are users involved?  

o What does the collaborative relationship entail? 

 The types of users  

o What are the characteristics of users companies seek to collaborate 

with? 

 The roles of the designers and users 

o What are the roles of the user and the designer in the collaborative 

process? 

 The process of translating user needs 

o How much user input is used in the design of the product? 

o How much influence does the user have in the collaborative process? 

o How do designers translate users’ responses into useful design ideas? 

 The designers’ perception of the value of user collaborations  

o What is the designer’s perception of working with users? 

o What is the designer’s emotional response to the collaborative 

experience (e.g. letting go)? 

3.6 Methods and Participants 

Thirteen design professionals employed in the active/outdoor apparel sector with three 

or more years of experience were interviewed as part of this study. A factory owner and 

product development manager from a factory that produces highly-technical performance 

footwear were also interviewed to add information from a manufacturing perspective. . All 

participants were recruited through purposive sampling procedures. This enables the 

researchers to select an ‘information-rich’ population and bring together people with 

similar backgrounds and experiences (Tashakkori & Teddlie, 2010). Participants were 

recruited via emails directed to potential participants. Contact information was provided 

through the department of Fiber Science & Apparel Design’s alumni list, and through the 

researchers' personal contacts. Snowball sampling was employed after the initial 

participants responded.  
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The interviews were conducted between July - Sept. 2014.  Ten women and five men 

between the ages of 23-53 (average age of 36.15) consented to participate in the study. Study 

participants were geographically dispersed across the US, predominantly from the western 

US, with one participant based Germany (Table 3.6.1).  The participants had worked in the 

apparel industry an average of 9.11 years, and in their current position an average of 5.65 

years. Theoretical saturation was achieved in this sample of 15 interviews.  

Semi-structured in-depth interviews were primarily conducted and recorded via 

video conferencing. The interviews lasted between 50-90 minutes and followed an interview 

script, which may be found in Appendix B. The interview with the factory owner and product 

development manager were conducted on site and included a tour of the factory floor. The 

interview, including the tour, lasted three hours. All interviews were transcribed verbatim. One 

researcher was responsible for the data collection and analysis. The interview data were 

analyzed using a constant comparison method, which is a systematic method of comparing 

Table 3.6.1 Company information of interview participants 

Company Code # Department(s) Company 

Size 

Location 

Activewear  001 1 Material Development/Sourcing 10,000+ Herzogenaurach, 

Germany 

Outerwear 001 2 Apparel Development  100-499 San Leandro, CA 

Outerwear 002 1 Design <10 Baltimore, MD 

Activewear 002 1 Apparel Innovation 5,000-9,999 Boston, MA 

Activewear 003 3 Apparel Design, Apparel Innovation  10,000+ Beaverton, OR 

Outerwear 003 1 Design, Production <10 Boulder, CO 

Outerwear 004  2 Performance Apparel Product 

Development  

100-499 Erie, CO 

Outerwear 005 1 Product Development 100-499 Boulder, CO 

Activewear 005 1 Product Development - R&D 100-499 Encinitas, CA 

Factory Code     

Factory 001 2 Owner/Product Development Manager 50-100 Auburn, ME 

Notes: # = number of people from each company 

Company Size = As self-reported in the demographic survey data each participant filled out prior to the 

interview. Company size is reported in number of people.  
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concepts to one another to see how they relate and describe similar phenomenon(Strauss & 

Corbin, 1990).  Thematic codes were developed following procedures outlined by Miles & 

Hubberman (1994). 

The validity of the data analysis was increased through the use of an audit coder with 

an apparel design background. The creation of the code list was an inductive task, based on 

the interview responses. A codebook was created and included 28 unique codes and their 

definitions. Once a working draft of the codebook was developed, intercoder agreement was 

pursued to ensure that different coders could independently replicate each other’s work using 

the same data. To test the code book and estimate intercoder agreement, the researcher tested 

the complete transcripts of the three most heavily-coded interviews with the audit coder, 

following methods established by Carey, Morgan, & Oxtoby (1996). The three transcripts 

consisted of 140 passages of text, representing nearly 22% of the interview data (Carey, 

Morgan, & Oxtoby, 1996). Data were initially coded independently and resulted in 52% 

replicability, indicating a need to modify and refine the codebook. By discussing the reasons 

for the disagreements, the coders were able to correct problems with the codebook. The 

reasons for discrepancies were redundant codes, vague code definitions, lack of mutual 

exclusivity between codes, or lack of a shared understanding in the application of specific 

codes. After resolving these issues, the final level of agreement was 81%, which is acceptable 

for qualitative research  (Touliatos & Compton, 1988).  

3.7 Results and Discussion 

Upon analysis of the interview data, four major themes of value, true collaborations, 

context, and translation emerged. These four main themes encompassed nine subthemes. The 
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themes and subthemes helped to understand the inscription process that happens during the 

apparel design and product development process.  

3.8 Value 

Interviewees emphasized that involving users in the design and development 

process is important to enhance the subtleties of product needs. At the most basic 

level, user feedback helps advance products. “Just getting that feedback and 

incorporating it into the product is going to make it better” (Participant 9). For 

example, a developer at a mid-sized company commented:  

“it's the things where you think that you've figured everything out, and 

then within a week someone will come back and be like: ‘It was really 

awkward using this pocket for this purpose.’ It is that kind of thing that 

we could not get anywhere else. Through lab testing, you kind of miss 

the subtle differences like particular wear spots, or personal preference” 

(Participant 13).   

The interviewees note that larger issues would have emerged and caught by the 

development team, but the more understated insights are of value to the company, as 

one interviewee explains, “I think the most dramatic changes happen earlier on, but it's 

the subtle ones that make a big difference. If you get a prototype, and it is glaringly 

wrong, we probably would have found that out from a bunch of other means” 

(Participant 13). 

Users bring genuine authenticity and credibility to the products, reducing the 

amount of inscription that may happen if products are developed without user insights. 

Users’ experiences bring value to the process, and users are considered experts in their 

experiences; as a senior developer explained, “their insight and actual user expectation 

is important… I'm never going to play tennis at the same level as Roger Federer, he 
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knows more than I'll ever know what it feels like to be on Center Court at Wimbledon 

and what the expectations are”(Participant 1).  This helps relate solutions to actual, 

and not perceived user needs. One interviewee illustrates:  

“It is often, you get some little nugget of, "Oh. The reason you do that 

is because of this, so if I change the length of that sleeve, it would make 

it more comfortable." Those little nuggets are little reasons and parts of 

the story that help sell it at retail because it's authentic. It's not fake, so I 

think the insight becomes the truth in the product and allows us to be 

authentic for the consumer. We're not about faking things or invented 

gizmos that have no meaning that they're just there because we thought 

they were cool, but they're there for a reason” (Participant 1). 

All of the interview participants stressed that they are working with users as the means 

to make the product better and reduce products going into the market that are 

“incorrect.”  

For many activewear companies, the company was founded on meeting user 

needs. In many instances, the founder of the company was a professional athlete who 

had issues with the activewear available on the market. Creating products which 

provide solutions to actual user needs is in the DNA of the business as one of the core 

tenants to the organization, as expressed by Participant 2: 

“The founder of the company, David Jacobs, was a pro skier. He is a 

champion skier. We take that serious; it's a part of our heritage to 

include all types of skiers at all levels, children, adults, beginners, pros, 

front side, back side. We can't fake that. If we're going to use that in 

marketing or sales at all, it's going to be genuine. It's incredibly 

valuable” (Participant 2). 

Two interviewees noted that their companies, over the years, the have given less value 

to working directly with users. When the relationships with the user groups were not 

maintained, they saw a decline in the overall response and excitement of the users in 

their interactions with the company. As the interview participant addresses, to cultivate 

a mutually beneficial relationship with users takes time and energy on behalf of the 
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organization, “I think the moral of the story is that putting the time into testers and 

testing presents better results”(Participant 13). 

3.8.1 Two types of users. 

According to the interview participants, there are two types of users – those 

whom they perceive to care deeply about the product, and others who “don’t 

understand or care to an extent” (Participant 7).   As one designer noted, “sometimes 

we feel users may or may not know their issues” (Participant 9).  Some users are better 

at giving feedback on proposed solutions while other are better at coming up with 

ideas for solutions but usually, “they don’t always have ideas for both”(Participant 12).    

Users who are helpful. Designers prefer to work with users who can articulate 

both their problem and potential solutions to solve their problem, as one participant 

noted the best users are: 

“People who are trying to focus in on the issue they are having. They 

are coming at you with information about what's going wrong, but they 

also give you ideas of what could help. Even though they may not be 

right on how to fix something, it's good to know they're at least trying 

to think about the clothing when they're wearing it. They're like well, it 

does this and this so I think if something like this changed it would be 

great”(Participant 8). 

Feedback from users who are not afraid to modify their gear and try out new ideas are 

valuable to designers. Certain users “tweak and tweak and tweak and get it dialed in 

and that's the end user that really knows what is the best thing for me because I did 

this and this. It's feedback like that that can help”(Participant 8).  Users who provide 

valuable feedback are articulate about their needs, they are well-educated about the 

product and their sport, and they can provide ideas for solutions because they have 

tried different ways to fix their problems.  
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Users who are not useful. Users who do not provide valuable feedback do not 

have a good understanding of the product, and they do not know how to communicate 

their problems. Some users “don't understand that products can be used to enhance 

their performance” (Participant 3).  As one interviewee shares, “in our world, there are 

a lot of people that have put up with a discomfort for so long, that they just think all 

products in the world do that”(Participant 3).  Users who do not have the concept that 

they can use products to enhance their performance are typically users who cannot 

articulate ideas for solutions, and, therefore, do not hold much value for the designers.  

3.9 True Collaborations 

The process of collaborating with users can be a dynamic experience that 

entails many challenges but also many positive outcomes. The best of the 

collaborative experiences are what one interviewee labeled “true collaborations” 

(Participant 8).  True collaborations are a positive outlook of working with users 

where the information is neither solicited nor rewarded. The user and designer have a 

mutually beneficial relationship.  

3.9.1 Motivation for collaborations. 

From the perspective of the interviewees, users are motivated to collaborate 

with a company for both intrinsic and extrinsic reasons. Intrinsic motivation refers is 

the desire to spend effort based on interest in and enjoyment of the work being 

performed (Ryan & Deci, 2000). Past researchers have identified both extrinsic 

(money, rewards) and intrinsic (curiosity, need-driven) motivation as reasons users are 

motivated to participate in collaborative projects. Fuller (2010) found the intrinsically 
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interested consumers to be the most motivated and qualified due to their 

knowledgeability and creative personality.
16

  

Intrinsically motivated reasons include excitement, potential to improve their 

athletic performance, having a personal influence on the brand, and the potential to 

make the products better.  From the experiences with users, the interviewees share that 

users are excited to work with the company because it connects them to the brand, and 

they are curious about the product development process. Users want to think they are 

influencing the brand and want to share their opinions. Users are also interested in 

improving the products because they may enhance their own athletic performance. 

These were the typical reasons cited for elite athlete participation.  As there are not 

many opportunities for users to give one-on-one feedback, participants felt that the 

users also feel complimented that they have ideas on how to “fix something.” Giving 

feedback validates their motivation for performing well in their sport.  

In some capacity, all of the extrinsically motivated reasons are related to 

incentives, either money or products, and samples from the development process. 

Users are extrinsically motivated because they are allowed to keep the prototypes, will 

receive a gift card, or because it is part of their paid contract to work with the product 

development team – as in the case of sponsored athletes.  

                                                 

16
 Many researchers have attempted to excavate motivational orientations as having a causal 

relationship with creativity but as Amabile (1985) discusses, there are challenges of increasing 

intrinsic motivation in empirical studies. Shalley & Perry-Smith (2001) also acknowledge that 

the relationship between creativity and intrinsic motivation is hard to identify. Other factors 

such as positive affect, focus of attention and cognitive ability should be considered (Cheng et 

al., 2008; Leung et al., 2008; Maddux & Galinsky, 2009) 
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3.9.2 True collaborations – revisited. 

In the minds of the designers, true collaborators are those that are intrinsically 

motivated where, “you wouldn't have to worry about any company bias or anything” 

(Participant 8) that may arise from extrinsic incentives.  There is increased value when 

users go out of their way to contact the company and make suggestions that can 

benefit the company, as well as the user, as one interviewee expresses:  

“That's the kind of thing that you have to take seriously because they're 

not getting paid to give you that information. There's, in fact, no bonus 

whatsoever for them except that they might get a product in the end. I 

consider that a true consumer collaboration and when they make those 

sacrifices of time and going out of their way to reach out, we take that 

serious”(Participant 2). 

 

If athletes contact the company with a technical issue and provide substantiated 

evidence, the designers will keep their information and sometimes contact them 

directly to resolve the issues.  Depending on the company, the legalities of co-design 

with users is an important challenge of working with users. One large company, in 

particular, noted that they have a lot of legal restrictions against incorporating ideas 

that come unsolicited from the consumer.  She noted that: 

“If a consumer sends an idea and even if we didn't really pay attention 

to it, and you weren't even looking at it and we are coming up with the 

idea all on our own at the same time. They could file a lawsuit against 

us because they sent it to us, and we came out with a similar product. 

To be honest, we're, careful about that. It sounds strange, but there are 

so many legal things behind patents and stuff you have to be super 

careful” (Participant 7). 

This does not imply that this particular company does not involve users, but there is “a 

mountain of paperwork” to protect the legal implications of potentially incorporating 
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user-developed ideas. Overall, this appears to be company specific regarding the 

policies behind collaborations with users.  

3.10 Process 

User collaborations are not the whole design process, but it generally is a large 

component of the process for active wear companies.  Significant user interactions 

(with athletes outside of the organization) happen in the concept development and 

testing stages. This is supported past literature about how users are involved in the 

product development process (Al-Zu’bi & Tsinopoulos, 2012; Kanstrup, 2012; 

Kusunoki & Sarcevic, 2012; Sanders, 2002).  

Figure 3.10.1 summarizes the functional apparel product development process 

as described by the interview participants. 
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Figure 3.10.1 Functional apparel product development process with user collaborators 
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3.10.1 Project brief. 

The amount of user involvement varies based on the company and product under 

development. The project typically starts with a product or project brief that defines 

the goals of the product (i.e. what problem will the product solve?). Past information, 

such as insights from athletes are brought into the brief and negotiated. The brief is an 

informal contractual agreement between and within the product development 

departments.  

3.10.2 User insights. 

 At this stage, designers interact with users through a variety of methods. The 

methods range from focus groups to workshops to performance observations. The 

innovativeness of product directs how the designer conducts a focus group or 

workshop. The main difference between the two is that focus groups emphasize users’ 

present needs through feedback on present products, whereas workshops employ 

design thinking methods to uncover users’ latent and future needs. Designers use both 

types of user interactions. 

 Furthermore, designers will observe users performing their sport both with 

them wearing the product and without them wearing the product. The designers aim to 

learn more about the sport and the influence of the product on their performance.  

3.10.3 Concept development. 

Generally in the next step the designers, “kind of go away from that athlete for a 

while” (Participant 3) to ideate and conduct their research.  Then the designers will go 

back to the users armed with rough samples, or conceptual sketches. The designers 
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consult with the users about the concepts to obtain the user’s “buy-in,” as one 

interviewee detailed, “it is just to get a buy-in of what we're doing before we go any 

further because we may be doing the wrong thing”(Participant 3).  Another 

interviewee described it as a “reality check”(Participant 4). 

3.10.4 Prototypes. 

 After the concept is refined, the process begins to move quickly through 

prototypes. The first set of prototypes, made in the company’s sample size, serves 

multiple functions. Not only are they used for fabric, construction, color, and trim 

evaluations, they are also used to test and adjust specifications.  

Some companies objectively evaluate the performance measures of the 

garment and fabric in a controlled lab test. The prototypes are evaluated through 

measurement and fittings
17

. Moreover, nearly all companies interviewed assess the 

prototypes through wear trials to see how the user performs in the prototypes and see 

how the prototype performs in actual use environments. The approaches to field trials 

range from users taking it out for one trial and reporting their insights in an email to 

the designer accompanying an elite athlete to a mountainside to observe performance 

and gather real-time data. The role of the designer varies in the wear trial process as 

was illustrated in these two examples; the designer can be either passive or active in 

the product evaluation process. At this point, some companies go back to 

anthropometric data gathered in the user insights stage to see how the athlete’s body is 

                                                 

17
 As a note on fittings, for many companies sometimes their only user interaction is during fittings. 

This is often not a true user collaboration because frequently the fit models are not from their 

demographic and they do not move or interact with the garment extensively. 
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different from these data, which can impact the performance and fit of the prototypes. 

Depending on the results of the testing, the garment may go back to the idea 

generation phase or another prototype may be requested. The newer or more 

innovative the garment, the more prototypes are typically required. One interviewee 

shared that they once went through six prototypes before a concept was approved.  

After the prototypes are nearly approved, the factory moves into samples where the 

factory produces a size run and makes sales samples. At this stage, the prototypes 

become samples that are in the correct colors and have all the finishing touches. The 

size run is fitted on a variety of bodies while the sales samples are used to start pre-

selling the product to stores. When the size run is approved, the factory creates a pre-

production sample and then moves into bulk production.  

3.10.5 Final product. 

After the product hits the market, the designers watch for indirect user feedback (e.g. 

through their company website, and social media accounts. Significant feedback that 

can be integrated into the next season’s products.  

3.10.6 User integration. 

 As other researchers have observed, users are integrated into the concept 

development and evaluation stages. In the concept development phase, user 

information is one of many vectors that contribute to the project brief. Many 

interviewees feel that the prototype should be done as early as possible. One 

interviewee feels that prototypes should be made before some of the initial concept 

development stages. The factory supports early prototypes so that ample time may be 
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spent refining the product. The further down the process, the more locked in the 

elements of design become. 

Most interviewees felt that there should be more user collaborations integrated 

throughout the process, though they were quick to validate the team’s ability to 

generate innovative products without user input. One interviewee assured me that 

users are involved at “every stage of the process, from the beginning concept stage all 

the way through to sampling and the final product”(Participant 1).   However, overall 

many of the interviewees felt that they could be doing more to not only improve the 

process of working with users (e.g. make it more efficient) but also making sure the 

feedback from users makes it into the final product. They noted that if they were able 

to slow down the product development process and move prototyping to earlier stages, 

they would be able to implement more user feedback. In the current system, much user 

feedback comes after production, and therefore the feedback is rolled over into the 

next season.  

3.11 Best Case 

From the interviews, a best-case scenario for user collaborations was 

synthesized. Of the best cases, mutual learning and maintaining a consistent 

relationship with the same users were emphasized. 

3.11.1 Mutual learning. 

Mutual learning is when the collaborative experience is jointly beneficial because 

the designers and users both learn something new during the interaction. In doing so, 

both the designers and users have transferred unique knowledge. From the perspective 
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of the designers they, “learn what people notice because that helps you of course 

design and develop better products”(Participant 4).  The collaborative process reveals 

ideas and information that would otherwise not have been considered. 

3.11.2 Transferring information. 

When users are involved in the concept development stages, an important factor of 

mutual learning is how to transfer information from one department to the other. For 

some companies, the contact with users happens in the design department but then 

needs to be transferred to the product development department to inform that process 

further. This alludes to the issue of “sticky” information defined by von Hippel (2005). 

Users’ knowledge is “sticky” in the sense that it is contextually bound to the context of 

use in which it was generated, making it difficult to move and reducing completeness 

in the transfer process. 

 This, of course, can be alleviated by involving users both in the design and 

development stages but the current system tends to isolate the collaborations. One 

company creates a series of “dynamic reports” that include the athletes’ personal 

Instagram photos, quotes from interviews, the designation of key opportunities, and 

other notes accumulated during the user interactions. The goal of the report is to, 

“convey your research in a way that it’s alive enough that other people can then get 

into it”(Participant 11). As the interviewee suggests, the best option to transfer 

information is to have multiple designers have the same experiences with users, and 

then make sure a “good portion of research group should then be the design group” 

(Participant 11).  As she elaborates:  
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“You have to have people on the research team who carry over and 

flow into that next stage. Three months down the road, you get this 

document, and you're not sure what you're going to do with it. You 

have to have people who witnessed that research moment and all the 

research around it and that moment then circulates back in, and it 

influences the next step.  If you don't have people who flow through 

that process, I strongly believe you lose about half of the value of the 

research” (Participant 11). 

 

To take this one step further, a portion of the design group should then be part of 

the development group and the same groups of users should be used throughout the 

design process.  

3.11.3 Consistent user groups. 

Many of the interview participants spoke of ideal situations where the same group 

of users was maintained throughout the development process. In reality that is not 

always the case, as the user group may change due to the availability of the users and 

timing.  

There are slightly different views on whether to start with a large subset 

of a user population and then narrow that group as you go or expand the 

number of users as you go throughout the process. One interviewee details the 

method to grow the number of users during the process: 

“In each round of testing you should increase your number of users 

potentially. There may be ten people who do the first round and here’s 

another 30 who do the third round. Maybe you start small and you end 

up bigger, but if you can maintain that initial [user] group all the way 

through, then you might start to see a trend that they notice because 

they've been involved the whole time. Whereas, the rest of the new 

people aren't noticing it, so you might end up discovering a bias just 

because you had the consistent group, or you might discover a thread 

that wouldn't have been uncovered if it were not for the fact that they'd 

been through it before”(Participant 9). 
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 Both methods are viable approaches used by activewear companies, 

although there is a real justification for increasing the number of users while 

still maintaining a consistent user group.  Maintenance of users throughout the 

process means that the designers and users can start to observe consistent 

trends as the product evolves, while adding new users provides a different 

perspective and can identify biases of the user group.  

3.12 Context  

The context in which the product is developed is important to consider when 

evaluating the product development process as it has a considerable impact on the 

level of user collaboration. In this research, the overall context of inquiry is activewear 

companies who produce functional apparel products.  Users who are sought out to 

collaborate with activewear companies are typically athletes who participate in the 

sport for which the product is being developed. 

3.12.1 Type of user. 

The context of the product can change depending on the kind of user involved 

in the apparel product development process. For example, the product development 

process is markedly different when working with an everyday user or a professional 

athlete. Furthermore, the context changes again if the company dictates the users come 

from outside the company or inside the company, such as colleagues in different 

departments.  
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External. Interviewees report three levels of athletes the companies work with: 

1. Everyday Athlete:  Everyday athletes are the range of athletes, from high 

school track to marathon runners, who purchase goods through normal retail 

channels, and typically do not have regular direct interaction with the brand.  

2. Semi-Professional Athletes/Teams:  Semi-Pro athletes are on the level below 

professional athletes. They are not paid to compete in the sport but compete at 

national and international competitions (e.g. USA National Ski Team).  

3. Professional Athletes: Professional, or 'elite' athletes are paid to perform their 

sport and typically play in a nationally or internationally recognized sports 

leagues (e.g. NFL, MLS - Major League Soccer). This category also includes 

Olympic athletes.  

 

The type of product dictates the level of athlete for which whom the product 

development team works. It is important to associate the product with the user level as 

one interviewee noted:  

“The Olympic athletes are good with crazy out of the 

blue ideas. For example, an Olympian, who’s running an 

ultramarathon, they are experienced. You can take their 

information, or ideas that start with from them and scale 

that back to something that’s normal or feasible for the 

real world. But if I get an idea from my sister, who runs 

five miles a day, me scaling that up into something epic 

for an Olympian is very unlikely”(Participant 11). 

 

Designers who are creating products for professional level athletes will bring 

in a very high-level professional athlete to work with. In the broader picture, designers 

are worried that their work may be discredited if they talk to an athlete that is not 

currently well respected and high performing in the sport. An advantage of drawing 

from users who are outside of the company is credibility and non-biased results. Some 

large companies report that they work with universities as third-party collaborators to 

ensure the credibility of their product testing. The university will recruit the users, so 

the research remains unbiased.  
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Because access and time is a major issue when working with professional 

athletes, designers will go, “further down the food chain”(Participant 11) to test ideas 

and work out problems with fit, fabrics, and features so by the time they get back to 

professional athletes, the product is pretty well vetted. At the professional level, the 

designers seek “micro-level” feedback from the professionals because, as one designer 

says, “by then we should have it all honed in.” Often, the professional athlete is not 

involved in the day-to-day problem solving. That level of testing is done with other 

levels of athletes to gather information and resolve issues. This then gives the 

professional athletes the opportunity to address particular aspects of the garments that 

affect their performance.   

Internal. Users can also come from within the company. Through the 

interviews, three levels of internal users emerged:  

1. Other departments: Users who are from within the company, but they are 

not themselves designers or product developers.  

2. Within the design/product development department: Users who are within 

the same design or product development department, but do not work on 

the same product line for which they provide insights, feedback, or tests of 

the product.  

3. Designer as user: Users may also be the designers themselves and 

participate in idea generation, and testing (e.g. a designer creates cycling 

shorts but is also an avid cyclist and tests the product they developed).  

 

Convenient access to users and information security are clear advantages of working 

with users who work within the same organization. As many interviewees noted the 

people that work at activewear companies were often the best representations of their 

target demographic:  

“Anyone in the company can field-test the products. They just need to 

sign up to be a field tester because so many of the people at BD are 



 

127 

super athletic and outdoorsy. They're all climbers and skiers, and so BD 

employees pretty much are the BD customer”(Participant 5). 

Furthermore, testing products with people within the company can maintain security 

around proprietary products that have not been released to the public. How “close to 

the chest” or how much propriety information there is in a product is a major factor 

when deciding to work with users from outside or within the company.  

Outside of Design/Product Development Department. At the medium to large 

size companies, many users come from within the company but are not part of the 

product development team. For example, at one company many of the employees sign 

up for the field testing program, “There are still internal users, but they are also field 

testers in our organization. People who are rock climbing, skiing, hiking, and putting a 

lot of use and abuse [on the garment], before they've had a chance to learn even too 

much about the product” (Participant 13). Close quarters with wear-testers means 

“several weeks of ongoing feedback,” (Participant 8), providing multiple wears, and 

multiple iterations of feedback on the product. User collaborators who come from 

within the company have the advantage of continual interaction, which is more 

representative of a collaborative design process. Repetitive testing and interaction with 

users can reduce the amount of scripting that happens because access to the user 

information is so readily available.   

Within the Design/Product Development Department. At another level, users 

can be people who work within the design or product development department, but are 

not working on the particular product or product line. People from within the 

department, or the designers themselves, often conduct preliminary tests of the product 

before giving it to users who are one step removed from the development process as 
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they are eager to test their work. Some users from within the department are super 

critical because their reputation can be at stake if the product fails.  Overall, there is a 

consensus that the more familiar you are with the product, the less likely you will be to 

catch minute issues. As one interviewee explained, “The role of the consumer, whether 

it's an athlete or an end user is to put it to the test. I could try it out and go, ‘Yeah, I 

like my work’, but you need to put in front of somebody else who's looking at it more 

clearly”(Participant 2). 

 Many designers are also end-users of the products they create. However, there 

is a hesitation from two participants that, “the designers might be a little bit 

biased”(Participant 5).   From an objective and scientific product development 

standpoint, it is better for product testing and feedback to seek other users as one 

interviewee explains:  

“I think it always just hones your awareness and prevents you from 

making assumptions. I think that as a designer, if I hear someone say, ‘I 

think, I like, I know’ repetitively in a design research conversation, it 

drives me nuts because you're not designing for yourself. You're just 

handing out to the user, even if you are yourself a runner, or whatever 

your demographic is. Even if you are them, you should always be going 

out to them with fresh eyes, go out with expert eyes, put on a different 

perspective, whatever it takes”(Participant 11). 

From this perspective, it is evident that the designers themselves see the value 

of not testing the products they develop. The designer as user dynamic is 

important in the product creation process. However, there should also be a 

checks-and-balances process in place to keep designers from inscribing 

perceived notions of use into the products they create. Most of the interviewees 

embraced this as a way to ground design decisions in user needs.  
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3.12.2 Role. 

The designer’s role in the collaborative context is to synthesize their 

experiences and design knowledge with user ideas. As one designer noted:  

“We get the artwork approved by them, in the same way, that 

we will get the positioning or location approved by them. But it 

is my role to create a harmony throughout the jacket or 

throughout the outfit where everything makes sense” 

(Participant 2). 

Collaborations with users do not mean an abdication of the responsibility of 

designers to create an innovative product. Rather, designers can determine the 

parameters of what users’ desire and justify solutions based on a thoughtful 

understanding of their needs.  

The context of working with a company in a collaborative relationship 

can influence users’ feedback. In some capacity, even users who are from 

outside of the company may be biased by incentives (or the hope of incentives) 

or the “awe” of working with an apparel brand. Many interviewees addressed 

the challenge of getting users at all levels to move beyond “being polite” so 

that they may get to quality information that can influence the product. As one 

interviewee who was working on a gerontology project noted, “I empowered 

my participants to be designers…I wanted them to start articulating problems 

and utilize them in the process”(Participant 11).  This alludes to a major issue 

when starting the collaborative process.  

Company Size. Small and medium-sized organizations tend to work with 

people who are within the company or local everyday-level athletes (e.g.  friends or 

the local high-school teams). Clearly, they do not have the manpower or money to 
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maintain global networks of users.  However, this does not imply that small companies 

do any fewer user collaborations, as one interviewee reflected on a smaller company 

she contracted with:  

“Our decision [to involve users] is mainly influenced by what type of 

product it is, so if it's a very sports particular product, then we tend to 

do more wear-testing.  For example, the smaller company I was talking 

about makes compression wear, so they don't come out with a lot of 

styles. But, the product they produce has a very specific function and 

the price of the product is very high.  Because of the product, we decide 

to do much more testing”(Participant 4). 

 

Larger companies also draw users from the local high school and university 

teams. Where the smaller companies reach a ceiling to the type of athlete they can 

work with, the larger companies can draw users from all levels and match the user to 

the product sophistication. This is where the context of company size has the most 

influence on types of user collaborations.  

3.12.3 Factory as a collaborator. 

As the product moves further down the product development process, the 

factory becomes an important collaborator. The role of the factory is significant in the 

overall product outcome and emerged as a consistent theme during the interviews.  

The factory has a strong influence over the product not only because they have 

the knowledge of how to control the quality and price, but they also have the 

experience of physically making the product. Typically, designers and product 

developers do not have the experience of constructing the product to the level of detail 

of the factory, especially when the product is produced in mass or it is a very 

specialized product. To this end, the factory is a major contributor to the final product 

and is relied upon by many designers as experts in the specialized products they 
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manufacture. One interviewee detailed the importance of the factory in the evolution a 

ski suit created for the U.S. Ski Team:  

“Yeah, the factory is important.  Every idea we have goes through the 

factory. A couple of seasons back the athletes wanted to change the 

collar, the zipper was right on the throat. Across the board, everyone 

got nervous at the beginning of the race, and it felt like he or she had to 

unzip a little bit so he or she could breathe. That little bit of opening at 

the collar created a flapping effect when they were skiing that created 

drag, and that will ultimately slow you down. So, we had to adjust the 

collar. Now we couldn't adjust the collar without running that by the 

factory because it would take to a whole new set of patterns. We run all 

that stuff by them; there's a little bit of back and forth then we present a 

prototype to the team to see if that meets their needs and go from there. 

It's not like we hand off the stuff to the factory, and they get back to us 

one or two times with problems. It's an ongoing collaboration” 

(Participant 2). 

 

Responses from the interviews at the factory revealed that an important part of 

the context of collaborating with the factory is the development of an understanding of 

the factory’s needs and perspectives.  From the viewpoint of the factory, it is important 

for designers to view them as collaborators because they know the limitations of their 

equipment and they know how to push the limits of what their equipment (and 

operators) can do. The have the technical know-how to achieve many of the designs 

that are given to them, but in a situation where the design is not feasible, the factory is 

willing to work with the designers to come up with a compromise. According to the 

product development manager at the factory what does not work is when the design 

team pushes against the factory’s suggestions. In her experience, the design teams 

“want what they want, when they want it. Period. You need to make it happen, and it's 

really difficult” (Participant 14). 
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The factory feels a responsibility to push the brand to test the products before 

production. They are concerned that the brand gets too far down the product 

development process before testing the product with users: 

“One big problem with our customers is that they make decisions based 

on how they want it to look. Often they will wait until they get all the 

protos, and they'll wait until after maybe we've made 3 or 4 different 

versions, until they do the testing, and then they say, ‘Oh, when we put 

it on somebody, it didn't hang right,’ or something.  We waste time 

because they don't do the testing”(Participant 4). 

 

The factory is an advocate for user testing even if there is a short window to 

develop the product. If issues are not resolved before production, it can be a costly 

mistake and “there is a very gray line between who’s responsible for catching the 

issue” (Participant 4). 

An understanding of the context provides insight into the inscription process. 

By understanding different contexts of users, it becomes clear how some contexts 

more than others discourage scripting of products. In considering the manufacturing 

context, another level of collaborators encourages product testing early in the process 

in order to check that the prescribed uses applied to the design match actual use.  

3.13 Translation 

Designers use a series of processes to translate user information into successful 

products. These include filtering information, validating user feedback, and assessing 

current and future needs. Throughout the process, they apply their experience and 

intuition to shape the product. As Beyer & Holtzblatt (1998) state, a successful 

translation process is explicit, purposeful, external, and transparent.  
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3.13.1 Filtering information. 

The process designers use to sift through and make decisions about information 

from users is complex and not entirely articulated.  The designers feel it is necessary 

to filter user contributions because “you can get too much feedback or contradictory 

feedback” (Participant 6).   The designers consider the type of user and the context in 

which the feedback is made when filtering the information. However, the filtering 

process can be a subjective process as one interviewee illustrated in a discussion of 

what happens when feedback comes in after a wear test:  

“Usually, if someone comes in with some feedback saying like, "Oh 

Tom said this, this and that about this garment." The designer may look 

it over and be like, "Oh well Tom like he's always upset with 

everything." So maybe it might be, not ignored, but they'll go back and 

ask the other people who are comparing the garment. There isn't a set 

process. It's more of a decision I guess” (Participant 5). 

 

Acquisition of a large quantity of information requires that the data be 

reduced before it becomes useful to the designer. According to the 

interviewees, less filtering is required when users can separate out their 

personal preferences to provide precise and objective information. There is  a 

hesitation to filter the information too much as one interviewee mentioned, 

“The only danger is that when there's too much [filtering] required, then it's 

easier to miss things that are critical”(Participant 13).   

Gaubinger & Rabl (2015) provide an insightful look into how the filtering 

process may look in their phase model for gathering and evaluating ideas 

(Figure 3.13.1 Phase model for gathering and evaluating ideas (Gaubinger & 

Rabl, 2015).  
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Figure 3.13.1 Phase model for gathering and evaluating ideas (Gaubinger & Rabl, 2015). 

In their model, external sources are a number of factors including users 

while internal sources could be designers’ experience and company data. As 

the scholars note, the filtering process is usually comprised of several phases 

during which the ideas are evaluated, eventually moving toward a 

comprehensible order (Gaubinger & Rabl, 2015). Each filter phase should be 

consistent with transparent parameters established by the design team so that 

the process is consistent among designers.  

3.13.2 Influence of users. 

Overall, user feedback is quite influential on the design of the product. As one 

designer smartly stated, “They have a lot of influence. Or else who are we making it 

for” (Participant 3)? As one interviewee illustrated when talking about specialized ski 

products, “we let them influence in ways that we might not have thought of” 

(Participant 2).  To exemplify this point, he addressed the placement of underarm 
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ventilation in jackets, “Putting that more in the front is the request from a guy who's 

also doing a little bit of a mountain climbing in his jacket. We would never have 

thought of that because we're looking at it traditionally for ski”(Participant 2). 

Users’ functional needs have a large impact, and often can be seen in the final 

product, but when it comes to color and aesthetics they have minimal impact because 

the look of it is based on trend forecast. When designers say that the users have a 

significant effect, it is, of course, through the lens of the designer. Most of the time, 

direct user feedback is not so literally interpreted into the designs but as a product of 

the filtering process.  

3.13.3 Designers drive the design process. 

Designers retain much of the control over the process of working with users. The 

interviewees place a high value on user input at all levels, but the designer remains the 

primary driver of the process because they have the design expertise as one 

interviewee explained, “you don't want someone who is not a designer driving the 

design process. I think there are certain things you know as a designer that kind of 

guide the product to where it is” (Participant 6). 

Some designers stated that a significant portion of their design process was driven 

by users, as shown in the following comment:  

“ If I were to give a percentage, I’d say it’s a 50-50 of the user input 

drives the product, but the product expertise of the team working on it 

is also going to drive it, so it's definitely not we're going to make stuff 

that somebody just wants. It has to be run through a filter of the 

experience of the team and also the global consensus on what is the 

right path to go forward”(Participant 9). 

However another interviewee stated that the overall influence of the users was much 

lower, at about 10%, where user input is used to “refine the details rather than drive a 
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style” (Participant 6).   The designers, rather than users, take every single garment 

detail and every part of the process into account. Since the designers hold nearly all of 

the information about the product development process, users are fitted into the system 

where they are deemed valuable and have almost no control over the process.  

3.13.4 Design for now, design for future. 

There is also a perception among the interviewees that user input is limited 

because users cannot foresee their future needs and, therefore, cannot work on the time 

cycle of apparel development, which can be up to two years in advance. As one 

interviewee shared, they involve users at the conceptual level but, “most people only 

know what's happening to them today, what they like today. They don't see into the 

future what's going to be 18 months from now or 2 years from now on the 

commercialization cycle” (Participant 1). 

Getting users to think about future needs can be a challenge, albeit not totally 

impossible for certain groups of users. However, there is philosophical outlook among 

some designers about user’s perception of their future needs. One designer in an 

advanced development team explained:  

“The reason we have not done wear testing on products is because like 

the Steve Jobs quote, 'people don't know what they don't know.'  You 

don't know if you want something if it doesn't exist yet, so you can't ask 

for it. I sort of believe in both. You do user testing and user feedback 

and user research, and then also that you have to extrapolate. They 

might be implying they want something, but they have no idea what 

that something is. They're never going to tell you what that something 

is. From an innovation standpoint, if a user said, ‘I, wish my shirt 

would do X,’ that's probably too basic for an innovation team to do” 

(Participant 11). 

Whether the designer is on an advanced innovation team or a direct-to-market team, 

the notion prevails that users cannot conceive of ideas in the future. This notion may 
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be true, especially when considering certain types and contexts of users. As  Bødker et 

al. (2002) have noted, balancing user’s current needs with concepts that meet users’ 

future needs is a complex task which requires a negotiation of use between users and 

designer, therefore, making design a collaborative activity (Bødker et al., 2002).  

3.13.5 Intuition. 

Designers rely on their intuition and expertise to filter user information and 

drive the product direction. Designers have knowledge based on historical interactions 

with users and their personal experiences which contribute to their intuitive ability to 

drive the product direction.  One interviewee explained:  

“Some of that comes down to experience or, I'll call it 

intuition…Maybe don't incorporate that one idea if you just have an 

intuition that that’s not right. Or incorporate something that you think is 

going to be better or solves the problem that they brought up, even 

though it might be different than what they were thinking would be the 

solution”(Participant 9). 

 

Designers juggle user preferences and their intuitions to generate apparel 

products, however, as one interviewee expressed, sometimes he feels that there 

is not a need to collaborate with users to drive innovation:  

“I'm actually a big believer that if you have the right team of people 

working on the product that their experience can play a big role, and 

they can drive innovation or a new product without necessarily needing 

user feedback. But at the same time, it's very easy to get detached from 

what the user actually wants, so even if you have a lot of experiences, 

you'll just be in your world and get lost a little bit, so I think it's 

definitely a balance”(Participant 9). 

Although the interviewee perceived user collaborations as discretionary, he 

also acknowledged the value of users to keep the product grounded in actual 

user needs. If not grounded in user needs designers run the risk of becoming 
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too insular and can develop products for users that have prescribed notions of 

use embedded into them.  

3.13.6 Modeling the translation process. 

Designers govern how much user input is integrated into product concepts 

through a process of filtering where their intuition and expertise is used to address user 

needs through product solutions. Figure 3.13.2 details the designer’s translation 

process. The process starts by collecting detailed user insights that specifically address 

the product brief.  Detailed user insights are organized into detailed understandings 

and possible solution categories.  Detailed understandings address user’s current needs 

and use contexts while potential solutions move toward future need and use ideas. 

Both existing and future needs come together, and the data are reduced through a 

validation process. This is the first of three filtering processes. The data are analyzed 

for trends that repeatedly occur throughout the detailed user insights.  

Refined data are then filtered through the designer’s experiences with the users 

through user insight methods. The designers take context into consideration in this 

filtering process. Context includes the type of user and production considerations as 

conveyed by the factory. Then the designer’s ideas and decisions are collaboratively 

negotiated with the team. At the team level, external factors from the company are 

considered in the translation process. The concept is negotiated until a final concept 

that meets the needs of the users is achieved. At any point in this process, the 

designers may return to a previous stage.  This translation process is illustrated as 

occurring between the user insights and concept generation stages, but the translation 
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process happens again during the product evaluation process. 

 

Figure 3.13.2 Translating user insights into product concepts 
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3.14 Conclusion 

The perceptions of the designers and product developers interviewed in this 

study offer an insight into understanding the value and motivations of user 

collaborations used throughout the functional apparel design process. Users are shaped 

by the designers, but in collaborations with users, designers can be significantly 

shaped by the users.  

This research has illustrated a functional apparel design process in which users 

are integrated into the concept development and evaluation stages. In collaborating 

with users at these stages, designers reduce the temptation to embed prescribed notions 

of use into the products. This research observed that designers work with users in an 

iterative process where the design concept is based on user insights and checked with 

users after the concept is developed. After a prototype is generated, the concept is 

again evaluated with users. In the best cases, the product is assessed in actual use 

environments where designers can learn about the context of use, which may have a 

significant impact on the overall product. A process that integrates users throughout 

the process has the best opportunity to not only produce products that meet user needs, 

but reduce the chance for designers to prescribe ideas of perceived use into the 

products.  

This research found that designers have developed a series of checks and 

balances to ensure that the products they are creating are appropriate for actual end 

users. This may be a unique feature to the performance apparel industry where so 

much emphasis is placed on the performance needs of the user. In the functional 

product category, athletic performance is clearly related to product performance. 
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Therefore, designers do not have as much opportunity to prescribe envisioned ideas of 

use into the products because the products have to meet or exceed performance 

expectations of the user.  

However, prescriptions of use can occur in functional apparel products when 

product features developed for elite athletes trickle down into everyday consumer 

level products. Although the features may not undermine the performance of the lesser 

athlete, the features may not be necessary for the user group. However, designers 

should be careful when they match the product to user sophistication and level of 

performance; that they do not again make assumptions of use, but rather test concepts 

with appropriate users.  

Scripting of apparel products will always exist because sub-sets of 

collaborators are not representative of the whole population of potential users. 

Accessing an entire population is neither feasible nor useful when user needs can 

change rapidly. Therefore, generating processes that check concepts with actual users 

can keep the amount of inappropriate scripting to a minimum. Collaborations with 

users are better understood by evaluating the level of inscription prevalent in 

functional apparel products. There is value in exploring the implications of scripted 

apparel products because by understanding the (sometimes ungrounded) assumptions 

of the designers we can begin to understand why certain products are more successful 

than others in addressing users’ functional needs.  

The interviews revealed a duality in the collaborative experience for designers 

when working with users; is the process of finding a balance between users’ insights 

and the designer’s intuition. These designers are motivated to collaborate with users 
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because they provide authenticity to the products and ensure the products are correct 

for the market. However, the designers do not typically apply literal user-generated 

solutions to the product concepts. The designers employ a filtering process to 

condense the amount of user information into validated ideas, and they synthesize 

using their intuition and past experiences to drive product innovation. This research 

suggests that designers place value in users’ feedback, and feel that user involvement is an 

important aspect of the functional apparel development process. However designers continue 

to drive product concepts by applying a filtering process to user input because it can be 

“illogical” at times and difficult to pull out useful information.  

This study contributes to the scholarly writings about products generated through 

collaborations with users, which from the apparel industry perspective are sparse. 

Rather than celebrating the creative agency of users, which has been the outcome of 

many studies (e.g. Sanders, Brandt, Binder, & Ave, 2010; Sanders, 2002), results from 

this study document how users are valued in practice through concrete examples from 

industry professionals.   

The researchers acknowledge that the interviews were based on past 

experiences of the participants. When recalling past experiences, their memories of 

working with users can be conceived as a more logical and efficient process than it 

was (Lawson, 2006). This is the case with any interview, but should be considered 

when critically examining the contributions of user collaborations.  

3.14.1 Future research. 

Additional inquiries should be made into the culture that surrounds the products 

and the meanings that are created through collaboratively designed artifacts. For 
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example, the framework of script may be used to explore mass customized products, 

where users have the opportunity to configure the product to meet their needs. A script 

analysis of user-configured products may reveal another interesting aspect of user-

generated meanings from the user’s perspective. Another interesting script analysis 

could be to examine products which are produced by manufacturers, but modified for 

use by users to meet their needs – an anti-program perspective of “collaborative 

design.”  
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CHAPTER 4  

4 LEADING APPAREL USERS:  DEVELOPING A MEASURE TO 

IDENTIFY LEAD USERS FOR COLLABORATIVE APPAREL 

PRODUCT DEVELOPMENT 

By identifying users who may be more successful collaborators in the design 

process, apparel producers may be able to generate products that are attractive to a 

target population, reducing production risk and waste. The purpose of this research 

was to test the efficacy of lead user theory (Baldwin & Hippel, 2009; Lehnen, Ehls, & 

Herstatt, 2014; von Hippel, 1986), a widely accepted theory in the field of economics, 

as a method to identify users who may be successful collaborators when designing 

functional apparel products. This study develops and tests a measure to sort users 

based on a ‘usership’ threshold so that designers may easily find successful 

collaborators. The assumption driving this research is that if product developers, 

designers, or researchers can assess the extent to which an individual’s lead usership is 

strong and salient and the extent to which people differ on a usership scale, the 

researchers should be able to better understand and predict successful collaborators 

when identifying users to work with.   

Von Hippel (1986) describes a group of users who possess the necessary intrinsic 

motivation to participate in collaborative design scenarios. Lead users (LU) exhibit 

two traits that traditional users lack: 1) they anticipate  high benefits from obtaining a 

solution to their needs; and 2) they are at the leading edge of important trends and are 

experiencing needs that will later be experienced by many users in that marketplace. 

Von Hippel (1986) argues that traditional users are constrained by their real-world 
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experience and are unlikely to generate novel product concepts. Lead users are outside 

of the constraints of traditional users and, therefore, may be more appropriate to 

participate in the apparel design process.  

 Past research studies have identified that some users provide more valuable 

information than others when they are working with design companies. This was also 

exemplified in Chapter 3. However, there are no published papers that apply the 

concept of lead users to apparel products. Researchers from outside of the apparel 

field have studied the use of lead users in the development of extreme sports 

equipment, making it a natural development to transition to functional apparel 

products.  

 The purposes of this study were three-fold; first, to identify lead users from a 

sample of everyday athletes – runners – and to identify salient features of individuals 

which categorize lead users. The second objective was to test the effectiveness of 

individuals identified as lead users in the design process by evaluating concepts 

developed by lead user groups in an online survey. Wear trials of the products 

developed by users were also conducted as a proof of concept. The third objective was 

to identify differences between lead users and traditional users, based on survey data 

so that the notion of lead users may be further understood when applied to an apparel 

product development project.  
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4.1 Background  

4.1.1 New product development. 

To situate the literature, a brief background discussion on the present state of New 

Product Development (NPD) is valuable. The Product Development and Management 

Association (PDMA)'s Comparative Performance Assessment Study (2012), indicates 

that between 17.8%-47.1% of products introduced into the market are not successful 

(Markham & Lee, 2013).  One major contributor to product failure is a poor 

understanding of users’ needs by manufacturers (Kahn, 2012; von Hippel, 2006). This 

high failure rate represents an enormous inefficiency in the conversion of user input 

into thoughtful products.  

Appleseed Partners & OpenSky Research shows that of the 514 American 

companies surveyed, the highest risk factor identified (56%; n=514) is to miss 

important seasonal deadlines or competitive windows, which is not surprising given 

the industry-wide trend to speed up innovation. The second highest reported risk for 

the companies surveyed is missing the voice of the customer
18

.  

In the front-end, companies look at the needs of their existing customer most 

frequently (66%; n=543). Companies then look at the articulated needs of potential 

customers (54.3%; n=543), and track trends for future needs of customers (52.5%; 

n=543) (Markham & Lee, 2013). Done least often is the assessment of unarticulated 

(unstated) needs of existing customers (46.3%; n=543) and potential customers 

(41.5%; n=543) (Markham & Lee, 2013). The best performing firms spend 

                                                 

18
 VoC is an in-depth process of capturing consumers preferences used in 

business and information technology.  
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significantly more effort than the rest of the firms surveyed to understand customer 

needs (Markham & Lee, 2013). Clearly, there is much room for improvement in the 

NPD process in regards to timing, clear strategies to support innovation, and meeting 

the needs of the market.  

4.1.2 New product development in the apparel industry. 

Consistent with contemporary product development theory, the apparel 

industry responds to constant pressure from consumers to deliver “newness” and 

“refreshed look” of existing products (D’Avolio et al., 2015). Historically, the fashion 

industry is driven by the consumer’s desire for newness and freshness, leading other 

industries in the need for increasingly rapid product development cycles. In this 

context, an increased frequency of fashion collections has become crucial for the 

survival of many apparel businesses (Tran et al., 2011). The major difficulties that 

exist for apparel companies today are decreasing time, lacking a defined strategy to 

support innovation and, difficulty developing new products that meet the market 

requirements.  

4.1.3 Functional clothing design: A tradition of user involvement. 

The field of functional apparel design has a long tradition of involving users into 

the design process (see for example DeJonge (1984), Lamb & Kallal (1992) and LaBat 

& Sokolowski (1999).  The most successful product development processes require 

great understanding of continually changing needs of the consumer (Hines & Quinn, 

2007). Throughout the literature, it is observed that users are engaged both in the front 
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end of the apparel product development process as sources of data and again as a 

source of feedback during prototype wear trials (Al-Zu’bi & Tsinopoulos, 2012).  

Current practice in the apparel industry is to employ user-centered methods that 

frame the users’ explicit needs (e.g. questionnaires, interviews, focus groups) and 

interpret users’ observable needs (e.g. anthropometric fittings, human factors testing, 

usability testing via wear trials). These methods and tools gather data from the users.  

Designers want information from users about how they will use the product, how the 

product fits into their lives, and how the product matches their culture, which is 

fundamentally different from data captured for market research (Beyer & Holtzblatt, 

1998).  

 “A clear understanding of the customer does not 

guarantee any kind of useful system gets designed and 

delivered. Design depends on being able to see the 

implications of data. Designers have to make this leap 

from fact to implication for design. And because design 

is implied by the customer data, what designers see in 

data changes based on what they are designing. (Beyer 

& Holtzblatt, 1998)P. 17.”  

 

Typically, in the evaluation stage of apparel products, users are asked to evaluate a 

sample or prototype.  By including users in the evaluation process, companies can 

learn what users value about the product (Kusunoki & Sarcevic, 2012).  This model of 

involvement is typically known as User Centered Design. Companies have been 

involving users in some capacity since the 1990s in User-Centered Design (UCD)  

(Kanstrup, 2012; Sanders, 2002). As illustrated by Donald Norman in The Design of 

Everyday Things ( 1988) UCD is “a philosophy based on the needs and interests of the 

user, with an emphasis on making products usable and understandable” (p. 188).  
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Users are viewed as a resource, and as a valuable source of feedback. At this level the 

users are the driving force of design, but not the actual drivers of innovation. Many 

apparel designers are familiar with this level of inclusion.
19

  

4.1.4 User needs are complex. 

Working with users is a multifaceted process because user needs are complex, 

subtle, fast changing and exist in explicit and implicit forms. Some users do not fully 

understand their requirements until they can try a product and explore exactly how the 

solution meets their need (Thomke & von Hippel, 2002). Waiting until users can see 

the product can result in a drawn-out process of trial and error between the user and 

the manufacturer.  Furthermore, asking users what they need is “ a poor way to design 

good products” (Olson et al., 2000). Users may not be able to articulate their needs 

because their needs are so engrained into their routines, that they are difficult for users 

to realize (Olson et al., 2000). When incorporating users in the design process, 

companies should be aware that users may not be able to verbalize their needs because 

they are focused on their day-to-day issues (Beyer & Holtzblatt, 1998). What’s more, 

users may have only a limited understanding of what technologies are available in the 

field and how they can apply the technologies to find solutions to their problems. 

                                                 

19
 It is no coincidence that UCD took a foothold during the same the internet was introduced 

(in 1993). As new media option, the Internet offered a new platform for users to connect with 

companies, bringing together otherwise unconnected individuals (Fischer, 2011).  New media 

represents a fundamental shift away from a time when a handful of people make decisions for 

many consumers at a time in which everyone can actively participate and share his or her 

interests (Fischer, 2011). New media, combined with widespread acceptance of user-centered 

design, has evolved into a modern culture of participation. 
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Furthermore, if users are unable to articulate their current needs, they may be even less 

able to predict their future needs (Woolgar, 1991). 

Some researchers also believe that involving users in the product development 

process can lead to unoriginal ideas. Nambisan (2002) argues that involving customers 

in idea generation will lead to uninspired and unimaginative products. Empirical 

research does not substantiate this claim, as Beyer & Holtzblatt (1998) state, “an 

examination of where brilliant ideas have actually come from suggests that the 

opposite is true: not only does working with customers not stifle innovation; it is the 

most basic prerequisite.” 

4.1.5 Motivation. 

Researchers propose five reasons that users are motivated to collaborate: because  

they are reward oriented and have a desire for monetary rewards, they are need-driven 

and are dissatisfied with available solutions on the market, they are curiosity-driven, 

or they are intrinsically interested in the activity (Füller, 2010; Gaubinger & Rabl, 

2015). These authors identify both extrinsic (money, rewards) and intrinsic (curiosity, 

need-driven) motivation as reasons users are motivated to participate in collaborative 

projects. Fuller (2010) found the intrinsically interested consumers to be the most 

motivated and qualified due to their knowledge and creative personalities. Intrinsic 

motivation is the desire to spend effort based on interest in and enjoyment of the work 

being performed (Ryan & Deci, 2000). Intrinsic motivation has been explored for 

several decades as an important driver for creativity (Grant et al., 2011). It is thought 
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to enhance creativity by increasing positive affect, cognitive flexibility, risk taking, 

and persistence (Shalley & Perry-Smith, 2001; Shalley, Zhou, & Oldham, 2004).
20

   

4.1.6 Collaborating with users. 

According to Beyer & Holtzblatt (1988), having a clear understanding of the 

consumer does not necessarily mean that designers will create useful products. Rather, 

involving users as collaborators may lead to a meaningful mode of communication 

that can lead to the development of an understanding of design that draws out the 

essential implications of the user needs.  In collaborating with users, new knowledge 

and mutual learning may be explored. As Bossen et al. (2012) comment, 

collaborations with users, “can open up a ‘third space’ which neither belongs to the 

developer/researcher nor to the users involved, and in which new insights, skills, and 

identities can emerge.” This process of mutual learning and generating new 

knowledge are a core driver of user collaborations.  

4.2 Conceptual Framework: Lead Users 

From the field of economics, a theory of lead users has emerged showing that lead 

users may be a subset of consumers who can make substantial contributions in a 

collaborative design environment (von Hippel, 1986).  

Von Hippel describes lead users as:  

                                                 

20
 Many researchers have attempted to excavate motivational orientations as having a causal 

relationship with creativity but as Amabile (1985) discusses, there are challenges of increasing 

intrinsic motivation in empirical studies. Shalley & Perry-Smith (2001) also acknowledge that 

the relationship between creativity and intrinsic motivation is hard to identify. Other factors 

such as positive affect, focus of attention and cognitive ability should be considered (Cheng et 

al., 2008; Leung et al., 2008; Maddux & Galinsky, 2009) 
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"Users whose present strong needs that will become 

general in a marketplace months or years in the future. 

Moreover, since lead users often attempt to fill the need 

they experience, they can provide new product concept and 

design data as well (von Hippel, 1986).”  

 

The concept of lead users is appropriate because designers/developers are 

designing, not for now, but sometimes up to two years in advance of the product 

release date.  Lead users are better situated to live in the future, experiencing today 

what other users will experience months or years later.  

Lead users are members of a user population that have two distinctive 

characteristics: 1) they are at the leading edge of important market trends and are 

currently experiencing needs that will later be encountered by others in that market; 

and 2) they may innovate because they anticipate comparatively high benefits from 

obtaining a solution to their needs (von Hippel, 1995).  Lead users are a particularly 

useful resource because they have autonomously developed ‘ad hoc’ solutions to 

better satisfy their needs, originating from a level of dissatisfaction with a product 

(Benbya, 2015) which could inform design/development departments .  

Over time, the lead user construct has been progressively extended by scholars, 

with the aim of expanding its applications.  The first characteristic that lead users are 

at the leading edge of trends has been extensively researched. The Leading Edge 

Status concept is found to be moderated by the users’ capability to harness internal 

and external resources to modify (or develop) innovations to meet their personal needs 

(Morrison et al., 2000).  They found that users who were ahead of the trends also had 

high levels of need and they had already developed innovations to meet their need. 
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Studies that examined industrial and consumer products found that the percentage of 

users reporting developing or modifying products for their own use ranged from 10% 

to 38% (Franke & Shah, 2003; Franke & von Hippel, 2003; Herstatt & Hippel, 1992; 

C. Lüthje, 2004; Christian Lüthje et al., 2005; Morrison & Roberts, 2000; Urban & 

von Hippel, 1988).  

High expectation of benefits, the second lead user concept, has also been 

explored. In the absence of satisfactory scales, Franke et al. (2006) developed their 

scale to measure the high expected benefits concept.  Researchers have found an 

association between the independent variable of high expected benefits  on innovation 

likelihood (Franke & von Hippel, 2003).  

Luthje, Herstatt, & von Hippel (2003) Churchill et al. (2009) and He & Chen 

(2010) explored technical experience as a factor of the lead user construct. Technical 

expertise is the users knowledge of the product or service to which they are modifying 

(Luthje et al., 2003).  A users' technical knowledge is based on their expertise with the 

product or service.  

 “Individual users can sometimes be more inclined to 

innovate than one might expect because they sometimes 

value the process of innovating as well as the novel 

product or service that is created (von Hippel, 2006 P. 

45).” 

Lead users are motivated to explore a design solution because they believe that 

new design solutions can enhance the things they do (Baldwin, Hienerth, & von 

Hippel, 2006). Creating an innovative solution to their problems allows lead users to 

get what they need while preserving their quality standards and overall specifications.  
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What makes lead users appropriate co-designers is that they enjoy the innovation 

process and value the learning that happens in the process of innovating. Lead users 

gain rewards from the process of innovating and rewards from the product being 

developed (von Hippel, 2006). Software programmers, (n=684), who had written new 

software code for an open source project, were asked to identify their three most 

important reasons for contributing to a project which was not required of them to 

participate. Forty-five percent of programmers responded that a significant motivation 

for their participation was to improve their programming skills. Of that subset, 61% 

elaborated that they contributed because it was a creative learning experience (Lakhani 

& Wolf, 2005). There is evidence that individuals greatly value the benefits of 

learning derived from their participation in the process of innovation.  

The learning experienced by lead users is related to their intrinsic motivation to 

perform the task for the sake of learning and being creative. Lead users, like 

intrinsically motivated people, have the desire to put forth effort based on their interest 

and enjoyment of the work (Grant et al., 2011; Ryan & Deci, 2000).  Intrinsic motivation 

is a core determinant of creativity and innovation (Amabile, 1985). Finding an innovative 

solution, like the creative task, is heuristic in nature with no predetermined path to a 

solution (Amabile, 1985). The creative outcome is a novel and appropriate (useful) 

solution to the task. Both conditions apply to the task of developing a products or services 

(von Hippel, 2006). Intrinsic motivation contributes to innovation by increasing cognitive 

flexibility, risk taking, and persistence (Shalley & Perry-Smith, 2001; Shalley et al., 

2004).  
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4.2.1 Lead users improve product success rates.  

There is evidence that users with stronger lead user characteristics develop 

innovations having higher appeal in the general marketplace (Franke et al., 2003). 

Urban and von Hippel (1988) analyzed user innovations for printed circuit boards. In 

the sample of 136 employees, they identified lead users (n=38) and non-lead users 

(n=98) through a cluster analysis. Printed circuit boards developed by the lead users, 

which included features relevant to the user community (such as being densely packed 

and small) were significantly preferred by the combined lead user and non-lead user 

community (Urban & von Hippel, 1988).  

In 2002, Lilien and colleagues analyzed lead user concepts vs. non-lead user 

concepts at 3M. They found that the product concepts developed by lead users had a 

projected annual sales that were eight-times higher than those ideas generated by non-

lead users (Lilien, Morrison, Searls, Sonnack, & Hippel, 2002). Furthermore, they 

found lead user ideas to be significantly more novel, address more original/newer 

customer needs, have greater potential to develop into an entire product line; and are 

more strategically important. Franke & von Hippel (2003) found that the greater the 

intensity of lead user characteristics displayed by an individual, the better the 

commercial attractiveness of the innovation that the lead user develops.  In 2006, 

Franke and colleagues analyzed the relationship between the commercial 

attractiveness of innovations and the intensity of the lead user characteristics in a 

kitesurfing community. They found that users with high intensity of lead user 

characteristics was positively related to the likelihood that the respective user will 

yield a commercially attractive innovation (Franke et al., 2006). Today, the lead user 
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concept is diffused in practice (Lehnen et al., 2014) and remains a significant source 

of new product development (Benbya, 2015) in a variety of industries. Past research 

has shown that products developed by lead users represent the needs of traditional 

consumers and generate commercially successful products. Lead users are intriguing 

collaborators as they appear to be valuable resources when developing products.  

4.2.2 The lead user method. 

The lead user method, as termed in the Lead User Project Handbook (Churchill et 

al., 2009), describes the active integration of lead users into the product development 

process. The goal of the lead user method is to identify and gather both needs and 

solutions from innovations developed by lead users (Churchill et al., 2009). The lead 

user method is an instrument to integrate qualified and motivated lead users 

particularly in the early stages of the innovation process (Gaubinger & Rabl, 2015; 

Lehnen et al., 2014).  
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Table 4.2.1 A compilation of the lead user method which, when taken together builds a more 

comprehensive picture of the lead user method. 

Steps Gaubinger & Rabl (2015) Morjaria et al. (2013) Lilien et al., (2002) 

Step 1 

Start of the 

lead user 

process 

Build an interdisciplinary 

team 

Define the target market 

Define the goals of the lead 

user involvement 

Consult secondary sources 

to develop an 

understanding of the 

domain and its objectives 

ID the problems, 

document requirements, 

and ID existing solutions 

that fulfill the 

requirements 

Determine commonalities 

among existing solutions 

Define the scope of 

solutions and lead users’ 

objectives. Note any 

prominent people, 

manufacturers, authors 

Build a project team 

Firm provides an ideation 

goal for the project 

including 3-5 experienced 

people from different 

departments; 12-20 hours 

per week; 4-6 months 

Team works with relevant 

key stakeholders to 

identify the market and 

level of innovation 

desired 

 

Step 2 

Identify 

needs and 

trends 

Interview with experts 

(market/technology) 

Scan literature, internet 

databanks 

Select the most attractive 

trends 

Decide on experts to be 

interviewed to supplement 

existing research (10-20 

people) 

Conduct background 

research on experts by 

reviewing their generated 

solutions. 

Generate interview 

questions that focus on 

future issues and solutions.  

Based on findings from the 

interviews determine 

major trends and resulting 

user needs 

Identify and deeply 

understand market and 

technical trends in field 

being explored 

Identify leading experts in 

the field 

Select important trends 

 

Step 3 

Identify lead 

users 

Network based search for 

lead users 

Investigate analogous 

markets 

Screen the first ideas and 

solutions generated by lead 

users 

Generate product/service 

descriptions relating to the 

future needs and 

dis/satisfaction with 

existing solutions 

Use product/service 

descriptions to generate 

survey questions that 

address the leading edge 

status and high expected 

benefits of users. 

Distribute survey to user 

community to assess levels 

Identify lead users in both 

the target market and 

other markets that face 

similar or more extreme 

problems 

Learn from those users 

about needs and solutions 

they are encountering at 

the leading edge 

Snowball or pyramid 

networking methods rely 

on people with a strong 

interest to refer more 
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of future needs Analyze 

survey responses and 

select lead users 

experts – sometimes more 

expert than themselves 

Step 4 

Concept 

design 

Work with lead users to 

generate or improve product 

concepts 

Evaluate and document the 

concepts 

NA 10-15 people attend 

workshop to improve the 

preliminary concepts 

generated in step 2, of 

which 3-5 may come 

from the firm sponsoring 

the study 

First work in small 

groups and then work as a 

whole to design final 

concepts that fit the 

company’s needs 

Group evaluates the ideas 

in terms of technical 

practicability, market 

appeal, and management 

priorities 

Step 5: 

Concept test  

Test concepts with targeted 

consumer segment 

Evaluate consumer benefits 

NA NA 
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This method can be compared to a traditional product development process, as 

described by von Hippel (2006):  

"The product development processes traditionally 

used by manufacturers start with market researchers who 

study customers in their target markets to learn about 

unsatisfied needs. Next, the need information they 

uncover is transferred to in-house product developers 

who are charged with developing a responsive product. 

The approach is to find a user need and to fill it using in-

house product development…The focus on target 

market customers means that lead users are regarded as 

outliers of no interest…left with the question: how can 

manufacturers build a product-development process that 

systematically searches for and evaluates lead user 

generated innovations (von Hippel, 2006, P. 134)” 

 

Lilien et al. (2002) elaborate that the model many firms use to produce new 

product ideas is to collect information from current or potential users. Typically, 

market research only collects ‘need' information from users. The company then has 

the task of creating new products and services based on the need data. They have to 

connect need and solution information. 

Furthermore, traditional market research techniques collect needs information 

from users at the center of the market, whereas the lead user process approaches the 

task by gathering information about both needs and solution from the leading edges of 

the market.  The lead user approach may collect need and solution information from 

other markets entirely to solve problems facing the ‘average consumer’ (Lilien et al., 

2002).  In other words, traditional market research methods obtain data from 

representative users near the center of the intended target market, whereas the lead 
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user methods collect information from the outliers.  Collecting data from outliers is 

justified because ideas gathered through traditional methods are rarely breakthroughs.   

4.3  Research Questions  

The aim of this research was to develop a method to identify lead users, and 

test the performance of lead users by assessing their concepts for products. The 

questions that guided this research include: 

Usership: From the literature on lead users, it is expected that lead users can be 

identified and score highly on variables that measure leading edge status, high 

expected benefits, technical experience. The questions on usership included:  

 What are the characteristics of lead users? 

 What are the attributes that make up lead users? Is there a discernable difference 

between lead users and non-lead user groups? 

 Can a threshold score be set to identify lead users for apparel products? 

o What would be the means score for a cut-off for a lead user 

 Is the concept of lead users appropriate for development of apparel products? 

Intrinsic motivation: Intrinsic motivation is often considered a positively correlated 

trait of creative individuals. This concept has not been explored as a factor in 

identifying lead users. If intrinsic motivation is a factor in usership, lead users who 

score high on intrinsic motivation scales should create more novel and useful 

products. The questions about motivation included:  

 Is intrinsic motivation an additional factor of lead usership? 

o Are lead users more intrinsically motivated? 

 Do lead users produce more creative products (novel, useful) than traditional 

users?  

 

Innovation:  Innovation is the application extension of creativity, so lead users should 

also produce concepts that are innovative. Innovativeness, in a functional apparel 
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product, includes meeting the user's functional needs and so the questions about 

innovation included: 

 Do lead users, over traditional users, generate a significantly better garment 

than commercially available garments?  

 Do lead users produce product concepts that meet the needs of the consumer 

group? 

 Is there a relationship between high lead user scores and high ratings of the 

garment developed by these users?  

Collaborative orientation: Also new in the current evolution of the lead user concept, 

is the notion that lead users should be collaboratively oriented if they are to be 

successful when working with companies to develop products. It is expected that lead 

users are more collaboratively oriented, and when working in teams, can therefore 

produce a better product. The questions about collaborative orientation included: 

 Are lead users more collaboratively oriented than traditional users? 

4.4 Methodology 

4.4.1 Study design and data collection. 

The study design is an adapted version of lead user research methods. The 

study design, including target populations and data collection methods, are 

summarized in Table 4.4.1 Study design based on the adapted lead user method  
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Table 4.4.1 Study design based on the adapted lead user method 
 

Step Goal Participant Group Data Collection Analysis 

Step 1 

Start of 

lead user 

process 

 Test Methods & 

instruments 

 University Athletes 

(N=9) 

 Pilot Usership 

Survey 

 Pilot design sessions 

 Pilot Exit Survey 

 Cluster 

Analysis 

 Descriptive/ 

Frequencies 

 

 

Step 2 

Identify 

needs and 

trends 

 Identify user needs – 

background research 

to inform design 

challenge 

 Regional runners 

(N=20) 

 Needs Survey  Descriptive/ 

Frequencies 

Step 3 

Identify 

Lead Users 

 Create clusters of 

participants based on 

lead user variables 

 Develop threshold 

 Local runners 

(N=80) 

 Usership Survey  Cluster 

Analysis 

Step 4 

Concept 

Design 

 Small group design 

sessions to develop 

new product 

concepts  

 Local runners 

(N=65, 17 groups) 

 Student designers 

(N=9) 

 Concept sketches 

 Video recording of 

sessions 

 Template 

Analysis 

 Independent 

Samples T-

Tests 

 Understand user and 

designer experience 

 Local runners 

(N=65) 

 Student designers 

(N=9) 

 Exit Survey  General 

Linear Mixed 

Model 

 General 

Linear Model  

 Pearson’s 

Correlations 

 Independent 

Samples T-

Tests 

 Inductive 

Coding 

 Understand process 

of design sessions 

 Student designers 

(N=9) 

 Exit Interview  Inductive 

Coding 

Step 5 

Concept 

Test 

 Concept choice from 

community of users 

& professional 

designers 

 Running 

community (N 

=183) & 

Professional 

designers (N = 14) 

 Online vote of all 

base layer concepts 

 Descriptive/ 

Frequencies 

 Independent 

Samples T-

Tests 

 Performance of base 

layer prototypes 

 Lead Users (N = 8)   Wear Trial Journal  General 

Linear Mixed 

Model 
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Step 1 Pilot. A pilot study was conducted from Oct. 2013 to April 2014 to test the 

proposed process of working with users through design sessions and the survey 

instruments. Nine members of the Cornell Men’s Rowing Team took part in the usership 

survey, design sessions, and an exit survey, to test usership innovations in the design of a 

custom rowing uniform. The pilot study found LUs to me more fluent in number of 

sketches and design features than NLUs. Their design concepts were the highest rated 

from the larger community of rowers. Based on data from the pilot, at least five LU 

groups and five NLU groups are needed to have the statistical power to detect significant 

differences. 

Step 2 Identify Needs. Researchers gathered background information about 

runner’s needs for an innovative cold-weather running top through a pilot survey. The 

results of the survey informed the design challenge carried out in the parallel design 

sessions.  

Step 3 Identify Lead Users. A usership survey developed from the pilot test 

was used to identify lead users from a population of local runners. The usership survey 

was analyzed to sort users into LU and NLU group based on usership values. The cluster 

centers were used to generate threshold scores for each of the four variables in the 

usership survey.  

Step 4 Concept Design. Users, sorted into LU and NLU groups, worked in 

groups of 2-6 runners. Each group worked with an activewear designer to develop a 

new product concept for a cold weather running top.  Three of the groups also had a 

professional facilitator working with them to assist with the process. The groups were 

challenged to design a base layer prototype for runners that aided in thermal comfort 
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in outdoor temperatures below 20 degrees F.  The design sessions lasted 

approximately one hour and were video recorded for additional data analysis. Each 

group was provided with an identical “innovation toolkit” which consisted of drawing 

supplies, garment templates (croquis), inspiration pages, and fabric swatches. The 

groups also had access to a computer equipped with Adobe Creative Suite and internet 

access.   The design sessions concluded when the groups came to a consensus on one 

concept that met their needs.  

After the design sessions, the runners and the designer filled out the exit 

survey. The concepts generated by the groups were put into storyboards that included 

professional front and back technical illustrations, a description of the fit, fabric, and 

features of the garment, along with scans of the fabrics the groups desired. 

Storyboards allow others to visualize the scope of the proposed designs and offer 

feedback (Maguire, 2001).   

Step 5 Concept Test.  The base layer concepts were tested in two ways. The 

first test was a poll asking respondents to evaluate each concept; the storyboards were 

presented in an online survey which was distributed to the original sample community 

of runners. A panel of professional designers and product developers who work at 

active wear companies also responded to the survey. Some of the professional 

designers also participated in the first stage of this research. An expert appraisal is an 

effective way to get feedback as experts instinctively notice ‘good practice’ because of 

their experience (Maguire, 2001).  The design concepts were evaluated based on 

innovativeness, marketability, and the ability of the concept to meet runners’ 

functional needs (Appendix E).  
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The second form of evaluation was through prototyping and wear trials. 

Prototypes were created of the top two ranked concepts from the online survey. 

Prototypes allow users to interact with, visualize, and comment on future designs 

(Maguire, 2001).  Eight (4 male, 4 female) wear trial participants were asked to wear 

test each of the two prototypes, their ’favorite’ base layer, and a commercial 

competitor base layer (provided by the researchers).  The prototype base layers were 

tested in comparison with commercial garments to assess their quality and 

performance in relation to products currently on the market (Appendix G). The first 

trial session of the garments was conducted with each wear tester in a humidity and 

temperature controlled lab environment. Participants were asked to run on a treadmill 

at their normal pace for 20 minutes in each of the garments and record their 

perceptions of the garment in a trial journal.
21

 The participants then tested each 

garment in three field test trials in actual use environments at a pace comfortable to 

them over a period of four weeks, recording their responses after each session in a 

field journal. At the conclusion of the field trials the testers returned their journals to 

the researchers and the garments were photographed for a post wear evaluation. Data 

about each garment from the controlled environment and field trials were analyzed to 

see how well the prototypes from the design sessions performed.  

                                                 

21
 The journal was developed using the ASTM F1154 (2011) standards for Qualitatively Evaluating the 

Comfort, Fit, Function, and Durability of Protective Ensembles and Ensemble Components, ISO 10551 

(1995) standards for Ergonomics of the Thermal Environment, and the Comfort Wear Test webpage at 

NC State (College of Textiles North Carolina State University, 2014).  
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4.4.2 Population, Sample, and Recruitment. 

 Unless otherwise noted, all participants were recruited through purposive 

sampling procedures. This enables the researchers to select an ‘information-rich’ 

population and bring together people with similar backgrounds and experiences 

(Tashakkori & Teddlie, 2003).  The study was conducted at a major research university 

in the Northeast region of the United States. Local running enthusiasts were recruited 

to take part in the study. Runners qualified to participate in the study if they ran at least 

30 miles/week and planned to continue their running regimen throughout the duration of 

the study. Male and female participants between the ages of 18-75 were recruited. 

Leaders and coaches of local running groups were contacted to distribute the 

recruitment materials via their email lists, online community forums, or social media 

accounts. The groups who were contacted and the size of each running group are listed 

in Table 4.4.2. Participants in the study received an incentive of $20 for their 

participation.  

Participants were recruited for the wear trials from the runners who were involved 

in the design sessions. They qualified to participate in the wear trials if they met the 

criteria outlined above and wore a size medium top for women or large for men. As 

part of the screening process for the wear trials, the runners were asked to report their 

medical history regarding injuries.  
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Table 4.4.2 Local running groups and organizations that were contacted for recruitment 

Group/ Organization  Affiliation Population Recruitment Method  

Finger Lakes Runners Club Community  300+ 
Email/Posted on Message 

Board 

Finger Lakes Running & 

Triathlon Co. 
Community  2000 + Social Media 

Cornell Running Club  University 60+ Email/Social Media 

Other runners   Both Unknown 
Posters along trails and at 

gyms 

 

This study also required the participation of designers to work with the runners in the 

design sessions. Student designers were drawn from the pool of advanced undergraduates 

and graduate students interested in activewear who were enrolled in the Department of 

Fiber Science & Apparel Design. Apparel design students, in particular, were recruited 

because of their educational background and their knowledge of apparel design.  The 

student designers were considered qualified to take part in the study if they had completed 

three or more years of design education or had at least one year of professional design 

experience.  Designers were recruited for the study using posters distributed through 

undergraduate and graduate student listserve three weeks in advance of the start of the 

study. The recruitment materials described their role in the study and offered an incentive 

of $20 for their participation.    

This research and all of the proposed methods, protocols, and consent were 

reviewed and approved by the Cornell University Institutional Review Board 

(Protocol # 1405004702). A copy of the approved IRB documentation may be found 

in Appendix A.  
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4.4.3 Instrumentation. 

 Two survey instruments, an initial survey to measure usership orientation and 

an exit survey, were used to gather data from the study participants.  

Usership Survey. To identify LUs from NLUs in the population, a measure 

was compiled from existing instruments found in the literature (Appendix C). The 

Usership survey is an adaptation of constructs defined in the literature that contribute 

to the overall measure of usership (Franke et al., 2006; He & Chen, 2010; Morrison et 

al., 2004).  

The following attributes were included in the survey: 

Leading Edge Status. Morrison, Roberts, & Midgley (2004) operationalized 

the leading edge status construct using measures from Morrison et al. (2004) to 

distinguish users who were modifying products, from those who were not.  The 

leading edge status construct is a measure of what LUs do (e.g. they suggest new 

applications, develop those applications, and have needs/problems earlier than their 

peers (Morrison et al., 2004). These researchers found the leading edge status model is 

high reliable.  

High Expectation of Benefits. The questions included on the high expected 

benefits sub-scale are adapted from Franke, von Hippel, & Schreier (2006), who found 

high expected benefits  and leading edge status to significantly correlated with the 

commercial attractiveness of innovations.  

Technical Expertise. The questions included on the technical experience sub-

scale are adapted from Franke, von Hippel, & Schreier (2006). They measured the 
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relationship between the commercial attractiveness of innovations developed by lead 

users based on their technical expertise.  

Work-Preference Inventory. The Work Preference Inventory  (Amabile et al., 

1994) is a  measure of motivational orientation. To date, no measure of lead users has 

incorporated intrinsic motivation as a variable to further explain usership and 

innovation. The literature on the psychology of creativity shows that intrinsic 

motivation is an important driver for creativity (Grant et al., 2011). The Work 

Preference Inventory directly assess the degree to which an individual understands 

themselves to be intrinsically or extrinsically motivated toward an activity (Amabile et 

al., 1994). It theorizes that intrinsic motivation has a positive impact on an individual's 

perception of an activity, whereas extrinsic motivation has a negative impact. The 

primary Work Preference Inventory scale consists of 30 items (15 intrinsic motivation 

question; 15 extrinsic motivation questions) and has been shown to have good 

reliability.  

 This modified version of a lead user measure allows researchers to explore the 

differences between users’ usership orientation, and other motivational characteristics. 

The original survey with all items were tested in a pilot study. The survey was refined 

and the final instrument was used in the research study. The refined usership survey 

consists of 35 items. The usership survey and scale items are shared in Table 4.4.3. 

The table also includes Cronbach alpha values of each scale.  
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Table 4.4.3 Usership Survey Items and reliability 

Variable Items 

Cronbach’s 

Alpha 

Source 

Technical  

Experience (TE) 

N=80 

M= 4.873 

SD=.917 

 

 I can repair my own running equipment/apparel. .864 (Franke et 

al., 2006)  

 I always try to keep up to date with regard to the 

materials and innovations in running apparel. 

  

 I can help other runners solve problems with their 

equipment/apparel. 

  

 I am handy and enjoy tinkering.   

 I feel comfortable making technical changes to my 

running equipment/apparel on my own. 

  

 I am a huge fan of the technical aspects of this 

sport. 

  

 I come from a technical background in my 

profession and/or education (e.g. engineering). 

  

 I seek others to repair my running 

equipment/apparel because I cannot do it. (R) 

  

 I do not keep up with trends in running equipment 

or apparel. (R) 

  

 Other runners usually help me solve problems with 

their equipment/apparel. (R) 

  

 Tinkering around with my apparel/equipment does 

not interest me. (R) 

  

 I do not feel comfortable making technical changes 

to my running equipment/apparel on my own. (R) 

  

 The technical aspects of this sport are not 

interesting. (R) 

  

 

 

High Expected Benefit 

(HEB) 

N= 80 

M=4.170 

SD=.997 

 

 

 

 While running, I am often confronted with 

problems with my equipment/apparel that cannot be 

solved by products available on the market. 

 

.825 

 

 

(Franke et 

al., 2006) 

 In my opinion, there are still unresolved problems 

in the design of running gear. 

  

 I am constantly searching for improved running 

equipment/apparel. 

  

 I often get irritated by the lack of sophistication in 

certain pieces of running equipment. 

  

 I am happy about the level of sophistication in 

running equipment/apparel. (R) 

  

Leading Edge Status (LES) 

 

N= 80 

M=3.406 

SD=.601 

 

 I am usually ahead of other runners in recognizing 

and planning new solutions to problems 
.787 (Morrison 

et al., 2004) 

 I often find that I am suggesting new applications to 

running equipment/apparel developers. 

  

 I have been used as a test subject for prototype 

versions of new equipment/apparel. 

  

 I have a close relationship with running 

equipment/apparel suppliers. 

  

 I am regarded as having pioneered some 

applications of running equipment/apparel. 

  

Work Preference Inventory 

– Intrinsic Motivation (WPI-

IM) 

N= 80 

M= 5.521 

 I enjoy tackling problems that are completely new 

to me. 

.811 (Amabile et 

al., 1994) 

 I enjoy trying to solve complex problems.  

 The more difficult the problem, the more I enjoy  
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SD=.506 

 

trying to solve it. 

 I participate in my sport so that I can increase my 

knowledge and skills. 

 

 Curiosity is the driving force behind much of what I 

do. 

 

 I want to find out how good I really can be at my 

sport. 

 

 I prefer to figure things out for myself.  

 What matters most to me is enjoying what I do.  

 It is important for me to have an outlet for self-

expression. 

 

 I am more comfortable when I can set my own 

goals. 

 

 I enjoy doing activities that are so absorbing that I 

forget about everything else. 

 

 It is important for me to be able to do what I most 

enjoy. 

 

Notes All items were measured on 7 pt Likert scales ranging from 1 (strongly disagree) to 7 (strongly 

agree). 

N= Number of Participants who took the usership survey 

M= Mean for all responses on this measure 

SD = Standard Deviation for all responses on this measure 

The usership survey was administered online as part of the recruitment 

message, where the survey (including consent) were completed digitally. The survey 

was open for two week prior to the start of the design sessions. 
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4.4.4 Exit survey. 

  The exit survey asked all members of the groups (including the designers) 

about their experience of designing in a collaborative environment (collaborative 

orientation), their perception of the innovativeness of the concept they developed as a 

group (innovation), and their interest and intrinsic motivation (Intrinsic Motivation 

Inventory). The exit survey may be found in Appendix D.   

Innovation & Collaborative Orientation. Collaborative orientation and 

innovation were  measured on two sub-scales. The questions that comprised these 

scales were derived from the literature, as no scales specifically exist to measure these 

concepts in this context. The collaborative orientation subscale is designed to measure 

a person’s desire/ability to work with a group to solve a design challenge. The 

innovation sub-scale is based on Ward’s definition of creativity, which asks if the 

concept they developed is both novel and useful for the target market (Ward, 1994).  

 Intrinsic Motivation Inventory. The exit survey also asked questions regarding 

their intrinsic motivation using scales from the Intrinsic Motivation Inventory 

measure. The Intrinsic Motivation Inventory was developed to assess a person's 

interest and subjective experiences of an activity. This measure is widely used because 

it has been shown to be stable across a variety of tasks and domains 

(Selfdeterminationtheory.org, 2015). The 45 items that make up the seven subscales 

have been used in many empirical studies, which address intrinsic motivation and self-

regulation (e.g. Ryan, Mims, & Koestner, 1983; Ryan, 1982). Although the 

interest/enjoyment subscale is considered the self-report measure of intrinsic 

motivation, six other subscales on the instrument provide a holistic picture of 
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motivation. The other scales address a participant's perceived competence, effort, 

usefulness, pressure, perceived choice, and relatedness to the group while performing 

a given activity. The choice and competence subscales are theorized to be positive 

predictors of intrinsic motivation, whereas pressure/tension is thought to be a negative 

predictor. The relatedness subscale is used in studies having to do with group 

interaction, interpersonal dynamics, and friendship formation 

(Selfdeterminationtheory.org, 2015). Since the IMI asks questions about an 

experience, it was used in the exit survey.  

The exit survey responses were used to further explore and explain the lead user 

and non-lead user construct (Table 4.4.4).  The items on the survey were tested in the 

pilot study, were checked for reliability, and were revised accordingly. The revised 

exit survey consisted of eight sub-scales. The collaborative orientation subscale 

consisted of seven items (α =.772), and the innovativeness subscale consisted of five 

items (α =.689). Both of these sub-scales were developed by the researchers and have 

not been tested before in the literature. Therefore, a moderate Cronbach’s alpha on the 

innovativeness sub-scale was deemed acceptable in this research study. The Intrinsic 

Motivation Inventory subscales all showed high internal validity (α > 0.800).  
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Table 4.4.4 Exit Survey Items and reliability 

Variable Items 

Cronbach’

s Alpha 

Source 

Collaborative 

Orientation 

N=82 

M= 5.621 

SD= .519 

 

 

 The process of working with a designer was more efficient 
than working by myself to design a running top. 

.772 

 

 N/A 

 It would be more efficient to design a running top by myself. 
(R) 

  

 I enjoyed the experience of working with a designer/team to 
generate a new running top. 

  

 This process of designing a running top was very enjoyable.   

 By working with a designer/team, I was able to generate a 
more creative product than I could by myself 

  

 I can generate a more creative product by myself than 
working with a designer/team. (R) 

  

 How likely are you to participate in design sessions like this 
again? 

  

Innovation 

N=82 

M=5.627 

SD=.656 

 

 IF this design concept were to be sold in retail environments, 
it would sell really well.  

.689 

 

N/A 

 The design concept we generated in the design session is 
useful. 

  

 The design concept we generated in the design session is 
novel. 

  

 The design we created in the design session was innovative.   

 The design concept satisfies my needs as a runner.   

IMI Interest 

N=82 

M=6.053 

SD=.661 

 

 I enjoyed doing this activity very much .893 

 

(Ryan et 

al., 

1983)  This activity was fun to do.  

 I thought this was a boring activity. (R)  

 This activity did not hold my attention at all. (R)  

 I would describe this activity as very interesting.  

 I thought this activity was quite enjoyable.  

 While I was doing this activity‚, I was thinking about how 
much I enjoyed it. 

 

IMI 

Competence 

N=82 

M=5.291 

SD=.812 

 

 I think I am pretty good at this activity. .891 

 

(McAul

ey, 

Duncan, 

& 

Tamme

n, 1989) 

 I think I did pretty well at this activity‚ compared to others.  

 After working at this activity for a while‚, I felt pretty 
competent. 

 

 I am satisfied with my performance at this task.  

 I was pretty skilled at this activity.   

 I could not do this activity very well. (R)   

IMI Effort 

N=82 

M=5.703 

SD=.826 

 

 I put a lot of effort into this. .881 

 

(McAul

ey et al., 

1989)  I did not try very hard to do well at this activity. (R)  

 I tried very hard on this activity.  

 It was important to me to do well at this task.  

 I didn't put much energy into this. (R)  

IMI Pressure 

N=82 
 I did not feel nervous at all while doing this. (R) .886 

 

(McAul

ey et al., 
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M=2.117 

SD= 1.001 

 

 I felt very tense while doing this activity.  1989) 

 I was very relaxed in doing these. (R)  

 I was anxious while working on this task.  

 I felt pressured while doing this activity.  

IMI Value 

N=82 

M= 5.691 

SD=6.23 

 

 I believe this activity could be of some value to me. .856 

 

(McAul

ey et al., 

1989)  I would be willing to do this again because it has some value 
to me. 

 

 I believe doing this activity could be beneficial to me.  

IMI 

Relatedness 

N=82 

M= 5.552 

SD=.725 

 

 I felt really distant to the people I worked with in the design 
session. (R) 

.831 
(Ryan & 

Powelso

n, 1991)  I really doubt that the people I worked with in the design 
session and I would ever be friends. (R) 

 

 I felt like I could really trust people I worked with in the 
design session. 

 

 I'd like a chance to interact with the people I worked with in 
the design session more often. 

 

 I'd really prefer not to interact with  the people I worked with 
in the design session in the future. (R) 

 

 I do not feel like I could really trust the people I worked with 
in the design session. (R)  

 

 It is likely that the people I worked with in the design session 
and I could become friends if we interacted a lot. 

 

 I feel close to the people I worked with in the design session.  

Notes: All items were measured on 7pt Likert scales ranging from 1 (strongly disagree) to 7 (strongly agree). 

(R ) = Reverse coded items 

N= Number of Participants (65 runners and designer responses from 17 groups) 

M= Mean for all responses on this measure 

SD = Standard Deviation for all responses on this measure 

 

The exit survey was administered at the conclusion of the design sessions. 

Paper copies were used as collateral for the incentive. Data were manually entered into 

a spreadsheet to make the data usable in the survey software.  

Constructs measured in the usership survey are triangulated by data from the 

exit survey and the design sessions. Throughout the study, measures were taken to 

ensure validity and reliability. With small sample sizes, external validity can never be 

guaranteed, however the researchers account for external validity and reliability by 

collecting many sources of data and the context in which results are valid is clearly 

illustrated. This research references established theory (Yin, 2009) and uses many 

viewpoints to investigate support for the results (King, 1994; Stake, 1995).  
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4.5 Results  

The data were explored and found to be normally distributed. Therefore, the 

data were quantitatively analyzed using parametric statistical analysis. Analysis was 

performed using Statistical Package for the Social Sciences (SPSS) (version 22).  

4.5.1 Usership survey. 

A k-means cluster analysis was performed on the usership survey responses. 

Cluster analysis groups people with similar responses, and does not include persons 

with dissimilar responses. This method is commonly used to identify market segments 

that are relatively homogeneous within themselves and heterogeneous between each 

other, on the basis of a defined set of variables.  In the analysis of the survey, the 

researchers identified two cluster centers (LU and NLU).
22

 The variables used in the 

cluster analysis were high expected benefits, technical experience, leading edge status, 

and Work Preference Inventory-IM (Figure 4.5.1). Eighty runners completed the 

usership survey and were placed into two clusters.
23

 According to this analysis, 45 

runners were placed in the lead user cluster, and 35 runners were placed in the non-

lead user cluster. This distribution is not representative of the research on lead users in 

a population, but rather a fixed number which is required when performing a cluster 

analysis.    

 

                                                 

22
  The cluster centers are fixed in k-means analysis. 

23
 The usership survey was initiated 93 times, but only 80 participants completed the survey 

resulting in a dropout rate of 13%. 
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Figure 4.5.1 Results of the cluster analysis on usership score. 

 

An independent samples t-test shows that the two clusters are meaningfully different 

from each other on all four variables (Table 4.5.1).  There was a homogeneity of 

variances for technical experience (p= .611), high expected benefit (p=.333), leading 

edge status (p=.105), and intrinsic motivation (p=.443).   There are statistically 

significant differences, at the .05 level of significance, between cluster 1 and cluster 2 

for technical experience, high expected benefits , leading edge status, and Work 

Preference Inventory-IM. The results show that cluster 1 had statistically significant 

higher scores than cluster 2.  
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Table 4.5.1 Results of t-tests and Descriptive Statistics technical experience (TE), high expected 

benefit (HEB), leading edge status (LES), and intrinsic motivation (WPI-IM) on the cluster 

analysis 

Outcome Group 95% CI for  

Mean Difference 

  

 Cluster 1  Cluster 2   

 M SD N  M SD N t df 

TE 5.39 .74 45  4.20 .11 35 0.87, 1.50 7.51* 78 

HEB 4.72 .73 45  3.47 .85 35 0.90, 1.59 7.06* 78 

LES 3.62 .63 45  3.12 .41 35 0.26, 0.75 4.10* 78 

WPI-IM 5.75 .45 45  5.23 .42 35 0.33, 0.72 5.32* 78 

Notes: * p < .001. 

N= Number of Participants 

M= Mean for all responses on this measure 

SD = Standard Deviation for all responses on this measure 

 

The second step in this process was to establish a threshold that future 

researchers may use to identify lead users.  The threshold further refines the cluster 

analysis into two groups. Histograms for each variable were analyzed to see the 

distribution of the two clusters and create the threshold scores, where there was a 

discernable split between the upper boundary of the group and the lower boundary 

(Figure 4.5.2). From a visual inspection, the threshold for Technical Experiences was 

set at  M=5.00,  the threshold for High Expected Benefit was set at M=4.40, Leading 

Edge Status was M=3.70, and Intrinsic Motivation was M=5.50. There is, of course, 

some overlap right in the middle, where the threshold was set.   

All variables except for Leading Edge Status have somewhat of an identifiable 

break point around the center median of the graph. However, the responses on the 

leading edge status scale are skewed toward the lower end of the histogram. This 

variable explains if users perceive themselves to be at the forefront of the trends, 

driving the innovations. In this sample population comprised of ‘everyday’ athletes, 
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this variable does not appear to be strong in the population.  Had this sample been 

taken with semi-professional or professional athletes, we would expect this variable to 

be much higher, resulting in a lower leading edge status threshold.  

  

 The opposite is true for WIP-IM, where both clusters have responses skewed 

toward the higher end of the histogram, indicating that this sample is overall 

intrinsically motivated.  A comparison of the cluster analysis and proposed thresholds 

are summarized in Table 4.5.2.  

 

Figure 4.5.2 Visual inspection of the histograms to set the threshold scores. 
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Table 4.5.2 Results of cluster analysis as compared to the proposed threshold 

         Mean Scores 

Variable 

Cluster Proposed 

Threshold 1 2 

Technical Experience 5.41 4.20 5.00 

High Expected Benefit 4.70 3.49 4.40 

Leading Edge Status  3.70 3.14 3.70 

WPI – Intrinsic Motivation 5.76 5.20 5.50 

 

Individuals were then assigned to a design session based on the thresholds and 

their availability. Individuals who were above the thresholds were assigned to lead 

user groups, and individuals who were below the thresholds were assigned to non-lead 

user groups.  For convenience all four variables, technical experience, high expected 

benefit, leading edge status, and intrinsic motivation were averaged to create one 

usership score for each individual. This score was not used in identifying individual 

usership status, but was used to categorize the groups. Individual’s usership scores 

were averaged across members to get a description of the overall usership value of the 

group (Figure 4.5.3 Threshold of overall usership score - used to describe the groups.  

The threshold for the overall usership score for the group as a whole was set at 

M=4.50. 
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Figure 4.5.3 Threshold of overall usership score - used to describe the groups. 

According to the proposed thresholds, eight people exceed the threshold on all four 

measures equating to 10% of the sample.  Participants who scored above the threshold 

on all four scales were identified as lead users. Because the proposed threshold would 

result in an unbalanced study design, participants who exceeded the threshold on three 

of the four variables were also coded as lead users. Twenty-nine people exceed the 

threshold on three measures, equating to 35% of the population, which is also in line 

with the past literature on a number of lead users within a sample (Franke & Shah, 

2003; Franke et al., 2006; Herstatt & Hippel, 1992; C. Lüthje, 2004; Christian Lüthje 

et al., 2005; Morrison et al., 2000; Urban & von Hippel, 1988). For the design 

sessions, twenty-nine lead users were placed into seven groups. The remaining 36 

people were placed into ten non-lead user groups for the design sessions. Some of the 

lead user groups were also assigned a professional facilitator to test whether the 

facilitator would optimize the group process, and if so, whether this optimized process 

would result in a better product. Results in terms of optimization of process were  
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mixed, and in terms of the quality of the product were positive. Analysis of this factor 

is beyond the scope of this paper, and will be reported in a subsequent paper. 

Table 4.5.3 provides demographic profiles of the participants, organized by the 

LU and NLU grouping.  The lead user groups, on average, were slightly younger and 

ran approximately five miles a week more than non-lead users.  There is no difference 

in the number of years each group has been running.  Gender is evenly distributed 

between the two groups, although the lead-user groups have more undergraduate and 

graduate students than in the non-lead user group. This is evident by both the 

education levels and occupation demographics, where the term “nonacademic” 

represents participants who have professional careers, outside of being a student. 

These careers ranged from engineers, artists, lecturers, and medical technicians.  

Table 4.5.3 Demographic profiles of runners organized by usership group 

Group N Minimum Maximum Mean Std. Deviation 

Lead User 

Age 29 18 65 28.69 12.84 

Years running 26 3.00 10.00 5.77 2.22 

Miles per week 29 15.00 100.00 40.97 16.50 

  Frequency Percent 

Sex Male  17 58.6 

 Female 12 41.4 

Education Some college 15 51.7 

 Associates Degree 5 17.2 

 Bachelor’s Degree 7 24.1 

 Master’s Degree 1 3.4 

 Ph.D. 1 3.4 

Occupation Undergrad student 17 58.5 

 Graduate student 2 7.0 

 
Nonacademic 

community members  

10 34.5 

 N Minimum Maximum Mean Std. Deviation 

Non-Lead User 

Age 36 18 68 31.81 15.06 

Years running 34 1.00 10.00 5.82 2.33 

Miles per week 36 6.00 75.00 35.32 15.21 

  Frequency Percent 

Sex Male  20 55.6 

 Female 16 44.4 

Education Some college 15 41.7 
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 Associates Degree 8 22.2 

 Bachelor’s Degree 12 33.3 

 Master’s Degree 1 2.8 

 Ph.D. 0 0 

Occupation Undergrad student 14 38.9 

 Graduate student 7 19.4 

 
Nonacademic 

community members 

15 41.7 

Notes: Combined table of descriptive and frequency statistics. 

N= Number of Participants 

M= Mean for all responses on this measure 

 

 

At the group level, the individuals’ usership score was averaged to generate a 

group usership score. Groups with a usership mean score over the M=4.50 usership 

threshold were considered lead user groups and are indicated by an asterisk in Table 

4.5.4. The group size ranged from three to seven members, including the designer. 

Group three (M=4.50) scored right at the threshold point. Since we indicated that the 

threshold was above M=4.50, they were coded as a non-lead user group.  

Table 4.5.4 Profile of the 17 design session groups with group size (including the designer), and 

descriptive statistics on the usership scores within each group 

 

 Group Size Usership scores in the group 

Group N Min. Max. Mean 

1* 5 4.71 5.21 4.98 

2 5 3.78 4.21 3.97 

3 5 4.33 4.66 4.50 

4* 5 5.43 4.75 5.05 

5** 4 4.84 5.59 5.20 

6 4 4.18 4.63 4.44 

7** 5 4.36 5.73 5.08 

8 4 3.85 4.80 4.07 

9 6 3.67 4.54 4.23 

10* 7 4.60 5.06 4.73 

11** 6 4.67 5.05 4.82 

12 6 3.48 4.37 4.06 

13 4 4.14 4.65 4.34 

14 3 3.99 4.01 4.00 

15 6 4.07 4.89 4.34 

16* 4 4.11 5.15 4.70 

17 3 3.99 4.59 4.29 

Notes: * =Lead User Group 
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** = Facilitated Lead User Group 

N = number of group members (including designer) – Designers do not have a usership 

score, and were not factored into the mean usership score 

 

4.5.2 Design session results. 

The design sessions further tested the effectiveness of the proposed threshold. 

Nine student designers were recruited to work with the runners in the design sessions. 

Profiles of the designers are listed in Table 4.5.5. The sample of designers was mostly 

female graduate students who have obtained at least the Bachelor’s degrees in an 

apparel related field. 

 

Table 4.5.5 Demographic profiles of the student designers who facilitated the design sessions 

   N Minimum Maximum Mean Std. 

Deviation 

 Age 9 21 38 27.67 5.523 

  Frequency Percent   

 Sex Male 2 22.2   

 
 Female 7 77.8   

Education Some college 2 22.2   

  Associate’s Degree 2 22.2   

  Bachelor’s Degree 4 44.4   

  Master’s Degree 1 11.1   

 Occupation Graduate Student 7 77.8   

  Undergraduate Student 2 22.2   

Notes: Combined table of descriptive and frequency statistics. 

N= Number of Participants 

       M= Mean for all responses on this measure 

 

The designers worked with up to three different groups across the 17 design 

sessions. Designers were randomly assigned to the groups.   

Two types of data were collected from the design session, in the form of the 

group concept sketch and observational data from a video recording of each group as 

they were designing.  The group concept sketches and videos were analyzed to 
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observe the number of solutions produced by each group. Solutions were coded when 

the group both identified a problem they encountered while running in cold weather 

and then identified a solution to the problem. To discern between pragmatic or 

revolutionary thinking, the solution was also coded as a major or minor innovation by 

the researcher based on the researcher’s experience designing running apparel. The 

researcher observed that LU groups, over NLU groups came up with more major and 

minor innovative solutions to meet their needs (Table 4.5.6).  In the analysis of the 

video recordings, overall the groups generated more ideas and solutions than were 

evident from the sketches alone. 

 

 

Table 4.5.6 Count of the major and minor innovative solutions generated in the design sessions. A 

solution was counted if it specifically addressed a need and, therefore, solved a particular need 

Sketches Count of Solutions 
Lead User Non-Lead User 

 Major Innovations 22 18 

 Minor Innovations 24 27 

 Total 46 45 

 Weighted Total 60* 45 

Video Recordings Count  of Solutions Lead User Non-Lead User 

 Major Innovation 141 121 

 Minor Innovation 179 151 

 Total 323 272 

 Weighted Total 420* 272 

*Note: The totals were weighted to account for the different number of groups (LU = 7 & NLU = 10) 

This is a result of the group design scenario in which the group was asked to come 

to a consensus. In the consensus making process, some ideas were not incorporated 

into the final sketch. From the data, it is not clear what factors determined which ideas 
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were left out. It could be that the person driving the consensus did not like or 

remember that detail, the time crunch influenced memory recall, or that people could 

not agree, so the solution was not applied to the concept. When reviewing the 

outcomes of collaborative design situations, it is beneficial to consider both the 

product (in this case a sketch) outcome, but also consider ideas/solutions that arise 

throughout the process.  

Figure 4.5.5 organizes the concepts created by each group in the design sessions 

including a short description of each design’s features. The full description and fabric 

images, as they were presented in the base layer vote may be found in Appendix E.  
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Figure 4.5.4 Base layer concepts generated by users. * = Lead User group 

Collar is higher in the back and lower in the 

front; Tight arm pocket with magnetic 

closure; Reflective piping; Thumbholes 

Detachable hood; Mock collar under hood; 

Reinforced thumbholes; Shirttail hem; 

Lightweight wool  

Different thickness of wool fabrics; 

Thumbholes; Shirttail hem 

Gator neck/hood; Buttonholes to control hood 

drawstrings; Windproof layer over mesh; 

Headphone guides, Ponytail Holder; Clear panel to 

see GPS/watch 

Quarter zip neck; Different thickness of 

wool fabrics; Zipper garages; Invisible 

zippers; Hidden pockets; Thumbholes 

Key pockets in lower back and front sides; 

Welded seams; Thumbholes 

Different thickness of wool fabrics; 

Removable gator; Thumbholes; Zipper 

pocket; Headphone guides; Shirttail hem 

Compression at chest and back shoulders; 

Navigation/GPS on sleeve; Key pockets; 

Thumbholes; Anti-abrasion fabric on back 

Mock neckline; Reflective trim; Mesh is 

also reflective; Zippered pockets; Welded 

seams 
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Figure 4.5.5 cont’d. Base layer concepts generated by users. * = Lead User group 

4.5.3 Base layer votes. 

To determine if there was a difference in the product concepts developed by 

LU and NLU groups, a larger sample of runners, and professional designers evaluated 

the garments through an online survey (Appendix E). The survey went back out to the 

No seams in armpits; Reflective trim 

around mesh vents; Zipper pocket; Laser 

cut back detail; Thumbholes; Shirttail hem 

Crew neckline; Mesh inserts; Thumbholes; 

Key pocket on sleeve; Variable fabric 

thicknesses on sleeves 

Detachable hood; Wearable electronics 

(camera on chest; OnStar on wrist); 

Reflective; Pockets; Thumbholes 

No seams at shoulder or underarm; Quarter 

zip neck; Screen printing 

Compression torso with looser sleeve that 

can be adjusted; Quarters zip neck; Anti-

microbial fabric; Thumbholes 

No seams at neck; Two layers of mesh to 

trap moisture in second layer 

Mock neck; Built-in mittens 

Crew neck; Lightweight fabric inserts; 

Laser cut details; Thumbholes; Pocket; 

Shirttail hem 
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population of local runners from which the sample of runners came. The professional 

designers were people with whom the researcher had a prior contact in the study. They 

represented a range of activewear and outdoor apparel companies.  

All seventeen concept sketches, fabric information, and feature descriptions 

were rendered into an online survey where each garment storyboard was presented on 

one page. The pages of the survey were presented in a randomized order. Although 

197 people voted on the concepts, many did not finish the entire survey (completion 

rate of 47%)
24

. Since the garment concepts were presented in a random order, each 

garment was still evaluated between 108 and 114 times.  

Fourteen design professionals and 183 runners evaluated the concepts (Table 

4.5.7). The average age of the survey respondents was 35.235 years old. Gender was 

nearly equally distributed between among the voting sample of runners. However, 

only two male designers evaluated the base layer concepts.  The miles per week the 

base layer vote participants report running were between five miles per week to more 

than 70 miles per week, with the majority running between 30-40 miles per week. This 

is in line with the sample population of runners who developed the base layer 

concepts. 

The researchers wanted to know how the voting runners and designers viewed 

themselves – as runners, designers, or both. Interestingly, 13.7% of runners viewed 

themselves as both as runners and designers. This may be a result that some of the 

runners who participated in the design sessions were also voters.  By and large, most 

                                                 

24
 This may be a result of the presentation of the concepts because there was a tremendous amount of 

information presented in a very condensed format.  



 

193 

of the base layer vote respondents viewed themselves primarily as runners only 

(79.8%).  

The same question was posed to the professional designers, who had no prior 

affiliation with the base layer concept development. Their responses indicate their 

familiarity and experience with the sport for which they were evaluating the garment. 

The majority of professional designers who participated in this research indicated that 

they viewed themselves as both runners and designers/developers (63.4 %).  
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Table 4.5.7 Demographic profiles of runners and professional designers who participated in the 

base layer vote – categorical data 

Group N Minimum Maximum Mean Std. Deviation 

Runners 

Age 165 17 69 32.41 14.13 

  Frequency Percent 

Sex Male  82 44.8 

 Female 91 49.7 

Running 

location during 

winter 

Indoor 9 4.9 

Outside 107 58.5 

Both 48 26.2 

Miles run per 

week 

< 10 miles/week 22 13 

11-20 miles/week 41 22 

21-30 miles/week 40 22 

31-40 miles/week 44 25 

41-50 miles/week 18 10 

51-60 miles/week 3 2 

61-70 miles/week 3 2 

More than 70 miles/week 7 4 

Perception of 

self 

Designer 0 0.0 

Runner 146 79.8 

Both runner & designer 25 13.7 

Neither  1 0.5 

 N Minimum Maximum Mean Std. Deviation 

Professional 

Designers 

Age 14 24 64 38.07 12.42 

  Frequency Percent 

Sex Male  2 14.3 

 Female 12 85.7 

Perception of 

self 

Designer 4 28.6 

Runner 1 7.1 

Both runner & designer 9 64.3 

Neither  0 0.00 

Notes: *Notes. Combined table of descriptive and frequency statistics. 

N= Number of Participants 

       M= Mean for all responses on this measure 

 

Each garment was evaluated on three variables: innovativeness, marketability, 

and the ability of the garment to meet runners’ functional needs. Assuming equal 

weight between these three variables, the variables were combined to create a garment 

scale score, which was used as the dependent variable to analyze the difference 

between LU and NLU groups. The garment scale means are presented in Table 4.5.8. 

Independent sample t-tests were performed to determine if there were differences 

between groups.  
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Table 4.5.8 Mean scores were calculated by combining subscale scores (innovativeness, 

marketability, and functionality) 

Garment/ 

Group 

Number  

N Min. Max Mean Std. 

Deviation 

G5** 108 1.33 7 5.7037 1.26568 

G9 107 1.33 7 5.4346 1.12638 

G17 108 2.00 7 5.2716 1.22126 

G11** 107 2.00 7 5.2492 1.15024 

G10* 108 1.67 7 5.2438 1.21312 

G7** 108 1.00 7 5.2068 1.17318 

G8 109 1.67 7 5.1529 1.22435 

G4* 108 1.00 7 5.0617 1.16557 

G15 108 1.00 7 5.0556 1.25676 

G3 114 2.00 7 5.0439 1.14745 

G2 108 1.67 7 5.0108 1.19888 

G16* 109 1.33 7 5.0092 1.25991 

G13 112 1.67 7 4.9524 1.30054 

G12 104 2.33 7 4.9103 1.06147 

G1* 108 1.00 7 4.8441 1.36551 

G14 110 1.00 7 4.3712 1.32406 

G6 110 1.00 7 4.1727 1.21554 

Note: N = Number of participants who evaluated the base layers 

* = Lead User 

** = Facilitated Lead User 

 The results show that the highest ranking base layer concept was produced by 

a lead user group, although garments produced by NLU are also highly ranked. Of the 

top five concepts, two of five are NLU designs. In the table above, a single asterisk 

indicates the lead user groups, whereas a double asterisk indicates a lead user group 

which also had a professional facilitator assist them through the design process. The 

implications of the facilitator are discussed in detail in the following chapter.   

An independent-samples t-test was run to determine if there were differences in the 

combined garment scale score between professional designers and runners.  There was a 
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statistically significant difference in the overall score for G14 between runners and 

professional designers, with runners scoring that garment higher than designers, M = -

1.06, 95% CI [-1.92 to -.22], t (108)= -2.490, p=.014. There was also a statistically 

significant difference in the overall score for G16*, a LU group, between runners and 

professional designers, with  runners scoring the garment higher than designers, M=-.85, 

95% CI [-2.00 to .30], t(107)=-2.165, p=.033. Among the other 15 garments, there was 

no statistically significant difference in mean garment scores between professional 

designers and runners.   

An independent samples t-test was also run to determine if there were any 

significant differences between male and female survey respondents on the combined 

garment scores. Among all the garments, there was no statistically significant difference in 

mean scores between male and female survey respondents.  From the base layer vote, 

garments G5** (LU group) and G9 (NLU group) were the top two ranked styles. 

There was a small negative correlation between the number of miles run per 

week and garments G5**, G8, G10*, and G12 (Table 4.5.9).  Runners who ran more 

miles tended to dislike these garments. Interestingly, G5** was among this group 

although it was the overall highest ranking garment regarding functionality, 

marketability, and innovation. For the remaining 13 garments, there was no 

statistically significant correlation. Only one garment, G6, showed a correlation with 

age. There was a small positive correlation between G6 and age in the survey 

participants, r (177) =.293, p<.002 where older survey respondents tended to rate this 

garment favorably. 
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Table 4.5.9 Pearson correlations for miles run per week and garments 

Pearson correlations for miles run per week and garments 

 

 Miles per Week G5** G8 G10* G12 

Miles/Week -     

G5** -.255* -    

G8 -.279** .449** -   

G10* -.204* .313** .407** -  

G12 -.240* .607** .437** .373** - 

Note., *. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 
 

 

The overall means scores alone do not clearly provide enough evidence that 

lead users develop concepts that are overwhelmingly liked in the larger population of 

runners and designers. There is, however, a moderate positive correlation between the 

garment scores and the groups’ overall usership score, r (65) =.310, p = .012.  

Other possible correlations were explored to further explain the base layer 

votes. The group’s collaborative orientation, IMI interest, group age, group miles run 

per week, and number of years the group had been running were examined (Table 

4.5.10). The only significant correlation found among these factors was between the 

group miles run per week and overall garment score, r (65) =.485, p<.001. This 

indicates that beyond the usership score, the experience level may impact the overall 

group score. Between the lead user and non-lead user groups, there is not a significant 

difference in the number of miles run/week – providing a possible explanation for the 

range of garment scores developed by users.  
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Table 4.5.10 Exploration of other possible correlations to explain group success other than 

usership scores 

 Garment 

score 

Collab Usership IMI 

Interest 

Age Miles Years 

Garment score -       

Collaborative 

orientation 

.164 -      

Group usership 

Score 

.310* .074 -     

IMI interest .218 .503** .427** -    

Mean age .029 .272* -.021 -.169 -   

Mean miles/week .485** -.156 .483** -.089 .313* -  

Mean years running .158 .025 .082 -.087 .843** .401** - 

Note., *. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 
   

4.5.4 Wear trial results. 

The researchers produced and tested prototypes of the top two ranked concepts 

from the combined base layer vote score G5** (LU group) and G9 (NLU group). In 

this research, developing the concepts and testing prototypes in wear trials is used as a 

proof of concept. Wear trials enable a secondary evaluation of the proposed concepts 

that are not necessarily made salient in sketches.   

 Eight lead users, who participated in the design sessions, were selected on a 

first-come basis to be wear trial participants.  Half of the wear trial participants were 

undergraduate students (N=4) while the other half were members of the community 

not associated with the university (N=4). Their occupations included a high school 

teacher, fitness instructor, legal support analyst, and mechanical engineer (Table 

4.5.11).  
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Table 4.5.11 Demographic profiles of the lead users who wear tested the prototype and 

commercial garments 

   N Minimum Maximum Mean Std. 

Deviation 

 Age 8 18 65 31.25 15.91 

 Number of years running 8 3 8 5.00 1.85 

 Miles run per week 8 25 48 38.81 7.64 

  Frequency Percent   

 Sex Male 4 50.0   

  Female 4 50.0   

 Occupation Undergraduate Student 4 50.0   

  Not Student 4 50.0   

Notes: *Notes. Combined table of descriptive and frequency statistics. 

N= Number of Participants 

       M= Mean for all responses on this measure 

 

As part of the comparative nature of the wear trials, a commercial base layer was 

sourced that had similar technical features to the two prototype garments. For 

example, the prototypes both have thumbholes, zippered pocket, and moisture-wicking 

fabric. Therefore the commercial samples sought also had these features. The 

researchers purchased five men’s cut and five women’s cut in the same style.  In 

addition to the commercial samples purchased for this study, the runners themselves 

provided their favorite base layer from their wardrobe. These two garments were 

compared to the two prototype garments in the wear trials on thermal comfort, 

functionality, and overall performance.  

Sizing was carefully considered when developing the prototypes. Unpublished 

data on commercial sizing systems used by activewear manufacturers were used to 

develop the sample sizes of the prototypes (Pei & Ashdown, forthcoming). A basic 

pattern block was developed for each prototype in men’s large and women’s medium 

sizes. The patterns for the prototype garments were based on these blocks, and 

measurements provided by Pei & Ashdown (forthcoming), resulting in two garment 
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fits (men and women) that correspond to activewear manufacturers size systems. The 

measurements were also checked against the commercial samples purchased for the 

study, and they were very similar.  

All four garments (2 prototypes, the favorite base layer, and the commercial base 

layer) were tested in two conditions, a controlled environment test and field trials (See 

Appendix F for the wear trial protocol). All four garments were tested one time in an 

environmental chamber on a treadmill with a large fan to simulate wind, resulting in 

32 entries from the participants. The temperature and wind speed were kept constant. 

Although the humidity of the chamber was also controlled, there were severe 

fluctuations during the readings possibly due to movement in and out of the room 

between trials. Conditions in which the garments were tested are presented in Table 

4.5.12. Each garment was then tested in three field trials in actual use environments, 

resulting in 96 entries from the participants.  

Table 4.5.12 Descriptive statistics illustrating the range of environmental conditions experienced 

in the controlled environment and field trials 

Trial Location N Min. Max. Mean Std. 

Deviation 

Controlled 

Environment 

Length of run (Min.)  32 10.00 11.0 10.063 .243 

Length of run (Miles) 32 .80 1.40 1.198 .1402 

Temperature (F) 32 52.00 54.0 52.188 .586 

Humidity (%) 32 54.00 92.0 69.063 11.456 

Wind Speed (MPH) 32 4.00 4.0 4.000 .000 

Field Trial 

Length of run (Min.)  96 16.00 285.0 54.830 31.112 

Length of run (Miles) 96 2.00 26.20 6.556 3.206 

Temperature (F) 96 -1.00 55.0 28.936 11.842 

Humidity (%) 96 20.00 100.0 59.437 19.2481 

Wind Speed (MPH) 96 .00 22.0 8.826 5.765 

Notes: N = Number of responses across for either the controlled environment or field trials. In the 

controlled environment eight participants tested four garments for one trial, resulting in 32 trials. In the 

field trials eight participants tested four garments for three trials, resulting in 96 trials.  
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The overall performance of the LU and NLU prototypes were analyzed using 

General Linear Mixed Model so that the random effect of the person evaluating the 

garments could be controlled. General linear mixed models are required when there is 

hierarchal data and the participants are not independent from one another (e.g. they 

belong to groups). The mixed model can account for groups.  In the wear trial journal, 

data were collected at the trial level and then at the garment level (see Appendix G for 

the wear trial journal). Participants were asked trial-level questions after each run. The 

garment-level questions were asked once after the participant had completed all four 

trials, resulting in one set of responses for each garment.  

At the trial level, the perceived level of  intensity, as rated by the wear tester, 

of the run was found to be significantly different between the controlled environment 

and field trials, with the controlled testing being less intense than tests performed in 

the field, M=.34, 95% CI [0.01, 0.68], t(228) = 2.432, p = .016. 

 

 Figure 4.5.6 The overall impression of the garments. 
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Also at the trial level, there was also a statistically significant difference in the 

thermal comfort of the garments between the controlled environment and field trials, 

in which the runners felt hotter (M=-.75, 95% CI [-1.02, -.48], t(391) = -5.466, p = 

.001) and preferred to be cooler (M=-1.05, 95% CI [-1.29, -.80], t(389) = -8.480, p = 

.001) in the controlled environment over the field trials, for which the ambient 

temperature was generally lower.  

4.5.5 Overall results of the wear trials. 

Images of the two prototype garments may be found in Appendix H. At the 

garment level, the researcher asked overall performance questions. The wear testers 

were asked to make one final judgment on each of the garments. This overall 

impression of the garment became the dependent variable (DV) to which all other 

independent variables (IVs) are compared. The differences between the four garments 

at the overall level were explored through descriptive statistics. As illustrated in Figure 

4.5.6, G5** (Gray/Blue prototype) outperformed the other three garments in the 

overall impression of the garments.   

To investigate whether a garment’s fabric, thermal management, mobility, fit 

and overall function influenced the overall rating, we used a general linear mixed 

model with the wear tester (person) added as a random effect using the SPSS linear 

mixed models function.  

The major advantages of using a general linear mixed model are that it can 

look at different aspects of a dataset simultaneously and that all of the statistics are 
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already adjusted for all effects in the model. General linear mixed models can control 

for non-independence of participants. Because there were multiple responses per 

group, a control variable is necessary, which in this case is the group. Prior to analysis, 

a multicollinearity analysis was conducted to determine whether the variables were 

highly correlated, which may negatively affect the model.  All variables had a variance 

inflation factor (VIF) below two, which indicated a low multicollinearity and no 

adjustments to the variables were necessary (Table 4.5.13). 

Table 4.5.13 Correlation and Multicollinearity of variables used, in 

general, linear mixed model 

   

 Fabric Thermal Mobility Fit Function Trial 

intensity 

Overall Impression        

Fabric -      

Thermal .043 -     

Mobility .406* .205 -    

Fit .577** .069 .521** -   

Function .263 .065 .311 .397* -  

Trial Intensity .075 .032 .048 -.110 -.403* - 

Collinearity Statistics 

Tolerance .626 .919 .595 .516 .653 .705 

VIF 1.597 1.088 1.681 1.937 1.532 1.419 

Note., *. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

Dependent Variable: Overall Impressions 

N = 32. Eight wear trial participants ranked the four garments one time 

on the variables of fabric, thermal, mobility, fit, function, and trial 

intensity.  

   

The environmental conditions such as, length of run in miles or minutes, air 

temperature, relative humidity, and wind speed, were not significantly correlated with 

the overall ratings of the garments and therefore not included in the model.  Results of 

the model for both trial locations are presented in Table 4.5.14.  

In the controlled environment trial, a main effect of mobility was found  (F(1, 

20) = 4.825, p = .040) on the overall impression of the garment.  Wear testers reported 
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mobility influenced their overall impression of the garment.   In the field trials, 

mobility no longer remained significant, but functional performance became a highly 

significant variable, (F(1, 20) = 10.037, p = .005) which influenced the overall 

impression of the garment. The wear testers reported the functional performance of the 

garments influenced their overall impression of the garment. 

Table 4.5.14 Results of a general linear mixed model to account for variation in garment 

scores among wear trial participants. Shown are results from type III tests of fixed effects, and 

estimates of covariance parameters 

Dependent/effect Variable d.f. F P 

Controlled     

 Intercept 1, 20 .092 0.765 

Fixed Garment 3, 20 1.564 0.229 

Fixed Fabric 1, 20 2.813 0.109 

Fixed Thermal 1, 20 .092 0.765 

Fixed Mobility 1, 20 4.825 0.040* 

Fixed Fit 1, 20 .076 0.786 

Fixed Functional 1, 20 4.131 0.056 

Fixed Intensity 1, 20 1.278 0.272 

Field     

 Intercept 1, 20 1.334 0.262 

Fixed Garment 3, 20 .886 0.465 

Fixed Fabric 1, 20 .572 0.458 

Fixed Thermal 1, 20 .338 0.567 

Fixed Mobility 1, 20 .941 0.344 

Fixed Fit 1, 20 .345 0.563 

Fixed Functional 1, 20 10.037 0.005* 

Fixed Intensity 1, 20 1.486 0.237 

Note., *. Correlation is significant at the 0.05 level (2-tailed). 

Dependent Variable: Overall Impressions 

N = 32. Eight wear trial participants ranked the four garments one time on the variables of fabric, 

thermal, mobility, fit, function, and trial intensity. 

A comparison of the estimated marginal means shows that although the differences 

between garments are not significant, the prototype garments were more highly rated 

in both the field and controlled environment trials. In both trial locations, G5** was 

the highest rated by the wear testers on overall impression. G9, depending, on the trial 

location, was rated the second or third highest by the wear testers (Table 4.5.15).  
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Table 4.5.15 Comparisons of Mean Scores in Overall impressions of the garments by the 

individual prototypes 

Garment comparison by overall 

impression 

Estimated Mean  Standard 

Error  

95% CI 

Controlled G5** 3.486
b
 .256 2.951, 4.020 

 G9 2.992
 b
 .227 2.518, 3.466 

 Commercial 2.618
 b
 .276 2.042, 3.193 

 Favorite 2.934
 b
 .234 2.446, 3.423 

Field G5** 3.282
c
 .245 2.770, 3.794 

 G9 2.920
 c
 .227 2.445, 3.395 

 Commercial 2.752
 c
 .260 2.211, 3.294 

 Favorite 3.109
 c
 .258 2.570, 3.648 

Note., Comparisons based upon general linear mixed model controlling for the random effect of 

person.  

* p <.05  

b. Covariates appearing in the model are evaluated at the following values: Fabric = 4.9256, 

Mobility = 5.7767, Fit = 5.3917, Functional = 5.1000, Intensity = 4.7000, Thermal = 3.4204. 

c. Covariates appearing in the model are evaluated at the following values: Fabric = 5.0253, 

Mobility = 5.7767, Fit = 5.3917, Functional = 5.1000, Intensity = 4.3861, Thermal = 4.0941. 

     

 The lack of significant findings between garments may be due to the fact that all 

four garments are optimized for performance meaning that all garments because they 

all perform similar functions, were similarly rated. It is interesting to note, however, 

that the prototypes, at the prototype stage, are performing as well as, or outperforming 

commercially available garments. Specifically, the prototype produced by the lead 

user group outperformed the other garments, including the prototype produced by the 

non-lead user group.  At the overall level, G5**, which was generated by the lead user 

group exceeded the means of the other garments on the variables of fabric, mobility, 

fit, functionality, intensity, and thermal comfort.  

4.5.6 Runner exit survey results. 

In this particular study, the lead user generated concept and prototype was 

evaluated highly among a larger population of runners and by wear testers.  Exit 

survey data were analyzed at both the individual level to further explain the usership 
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construct using a General Linear Mixed Model so that random effects of the group 

may be controlled. Following the same procedure used for the wear trials, a 

multicollinearity analysis was conducted to determine whether the variables were 

highly correlated.  

All variables had a variance inflation factor (VIF) below four, which indicated 

a moderately-low multicollinearity and no adjustments to the variables were necessary 

(Table 4.5.16).  

Table 4.5.16 Correlation and Multicollinearity of variables used, in general linear mixed model 

 CO Interest Competence Effort Pressure Value Relate Innovation 

Usership 

Score 

        

Collaborative 

Orientation 

(CO) 

-        

IMI Interest .415** -       

IMI 

Competence 

.179 .636** -      

IMI Effort .373** .663** .568** -     

IMI Pressure -.281* -.333* -.448** -.453** -    

IMI Value .267* .380** .245* .493 .358** -   

IMI 

Relatedness  

.488** .647** .496** .617** -.481** .346** -  

Innovation .490** .514** .440** .461** -.263* .298* .485** - 

Collinearity Statistics 

Tolerance .680 .284 .457 .402 .635 .702 .415 .539 

VIF 1.470 3.525 2.187 2.486 1.575 1.424 2.407 1.854 

Note., *. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

Dependent Variable: Overall Usership Score 

N = 82. This is the number of runners (65) plus the student designer’s evaluation of each of the 17 

groups. 

 

To further explore many of the highly correlated  Intrinsic Motivation Inventory 

(IMI), innovation,  and collaborative orientation variables with the overall usership 

score, we again used a general linear mixed model, this time with the design session 

group (design session groups 1-17) as the random effect (Table 4.5.17).   
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We found a main effect of IMI Competence (F (1, 55) = 4.642, p = .036) on the 

overall usership score. The competence scale measures a person’s confidence in their 

skill, contributions, and performance they made to the task.  Competence significantly 

relates to (and explains) part of the usership scale.  Users who feel that they have more 

to contribute may also score higher in the usership measure.  IMI Competence is 

correlated to technical experience and leading edge status, but not high expected 

benefits, or experience related variables, like age, number of miles run/week or years 

running.  

Table 4.5.17 Results of a general linear mixed model to further explain the lead user construct 

among participants. Shown are results from type III tests of fixed effects, and estimates of 

covariance parameters 

Dependent/effect Variable d.f. F P 

 Intercept 1, 55 21.293 0.001* 

Fixed LU_NLU 1, 55 41.078 0.000 

Fixed Collaborative 

Orientation 

1, 55 1.092 0.301 

Fixed IMI Interest 1, 55 .146 0.704 

Fixed IMI Competence 1, 55 4.642 0.036* 

Fixed IMI Effort 1, 55 .755 0.389 

Fixed IMI Pressure 1, 55 .349 0.557 

Fixed IMI Value 1, 55 .510 0.478 

Fixed IMI Relatedness 1, 55 .456 0.502 

Fixed Innovation 1, 55 .002 0.964 

Note., *. Correlation is significant at the 0.05 level (2-tailed). 

Dependent Variable: Overall Usership Score 

N = 82. This is the number of runners (65) plus the student designer’s 

evaluation of each of the 17 groups. 

 

   

There is also a significant difference between LU and NLU groups (Table 4.5.18), 

F(1, 55) = 41.078, p > .001.  In this model, lead users (M= 4.860) again scored 

significantly higher on overall usership scores than NLU (M= 4.267). A comparison of 

the estimated marginal means shows that the differences between LU and NLU are 

significant, which further supports that there is a discernable difference between 
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groups, when stratified into LU and NLU groups, based on the established threshold. 

In this model, perceived competence is significantly related to the overall usership 

score.  

Table 4.5.18 Comparisons of Mean Scores in Overall Usership Score by Lead User or Non-

Lead User Groups 

Group comparison by overall 

usership score 

Mean Standard 

Error  

95% CI 

Group Lead User 4.860
b*

 .065 4.730, 4.990 

 Non-Lead User 4.267
b*

 .057 4.152, 4.381 

Note. Comparisons based upon general linear model controlling for the random effect of design 

session group.  

* p <.05  

b. Covariates appearing in the model are evaluated at the following values: IMI Interest Score = 

6.0308, IMI Competence Score = 5.2667, IMI Effort Score = 5.6931, IMI Pressure Score = 

2.0369, IMI Value Score = 5.7846, IMI Relatedness Score = 5.5956, Overall Innovation Score = 

5.6585, Overall Collaborative Orientation = 5.6145.     

      

Usership and Collaborative Orientation 

Surprisingly, collaborative orientation did not affect individuals’ usership scores. 

From the literature, we expected there to be a significant relationship between higher 

levels of usership and collaborative orientation.  

A Pearson’s correlation shows that there are strong correlations between IMI 

interest (r = .415, p < .001), effort(r = .373, p < .001), value(r = .267, p < .015), and 

relatedness (r = .488, p < .001), to collaborative orientation (r = .025, p < .842), but 

not the overall usership variable. Additionally, collaborative orientation is not 

correlated with any variables used in the usership scale (technical experience, r = -

.119, p < .345; leading edge status, r = .078, p < .536; high expected benefits, r = 

.133, p < .292; Work Preference Inventory-IM, r = -.039, p < .757), but rather, it is 

negatively correlated to technical experience and Work Preference Inventory-IM. This 

means that the more experience the users have, they are less likely to be 
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collaboratively oriented. The negative correlation of Work Preference Inventory-IM is 

interesting, because collaborative orientation is highly correlated to the other intrinsic 

motivation (IMI Interest). Additional research is clearly necessary to explore the 

difference between Work Preference Inventory-IM and IMI Interest. Additionally, a 

Pearson’s correlation indicates that there is a moderate positive correlation between 

the garment score and usership score (r = .248*, p < .047), but no relationship is 

evident between the garment score and collaborative orientation (r = .080, p < .474). 

There is no relationship between usership score and collaborative orientation (r = 

.025, p < .842). 

4.6 Discussion  

The purpose of this research was to identify and test the efficacy of lead users 

(LUs) as collaborators and generators of superior product concepts. The assumption 

driving this research was that if product developers, designers, or researchers can 

assess the extent to which an individual’s lead usership is strong and salient, the 

researchers should be able to better understand and predict successful collaborators 

when deciding users to work within the design and product development process.  

Simply, if you can identify lead users, then you can find good users to work with.  

4.6.1 Innovation.  

This research did not find LU groups to produce significantly better garment 

concepts than traditional users (NLUs), as measured by users assessments of garment 

concepts developed, or by field testing of prototype garments. We did find, however, 

that there is a positive relationship between higher LU scores and garment scores.  
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Comparison of the mean scores of the prototypes and commercially available 

comparison garments indicates that the garment produced by LUs was higher ranked 

in the wear trials.  Concept votes indicated that the concepts developed by LUs in the 

design sessions were generally, though not exclusively, rated better than concepts 

developed by NLUs, therefore it was necessary to follow the concepts through to first 

prototypes to see if the concepts were viable.  

4.6.2 Usership survey and threshold. 

The research shows that there are detectable differences on the variables of 

Technical Experience, Leading Edge Status, High Expected Benefits, and Intrinsic 

motivation between LUs and NLUs. The usership instrument and cluster analysis was 

successful in sorting LU from traditional users. The process of creating clusters is not 

a completely objective process, but an iterative process that is dependent on the data 

set and intended use of the results. Therefore, the proposed usership threshold is a 

major contribution to this research because it provides an approachable way to sort 

users that only requires a rudimentary understanding of statistics. This method is 

easier to adopt by companies who wish to identify lead users that does not require the 

use of statistical software. This measure can also be fine-tuned more samples/studies, 

and used in further comparative studies of lead usership in the design and product 

development process for apparel. These data were substantiated by findings from the 

exit survey, results of the concept votes, and wear trials.  

 When defining usership groups based on the threshold scores, we recommend 

sorting users into groups based on each variable, rather than the overall usership value. 

In this research, the overall usership value was used to describe and categorize the 
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groups, not to assign individuals to the groups. As Franke et al. (2006) warns, if the 

concepts are combined into one scale, the results may not be reflective indicators of 

the concepts. They caution that an attempt to merge these concepts into one index will 

result in loss of information (Franke et al., 2006). Although, it is tempting to be able to 

assign one number to a person that indicates their usership value, we agree that too 

much data is lost, and rather the single usership value should only be used as a 

descriptive tool. By assessing each variable separately, more control is retained in 

fitting the variables with the task (or research question) being answered.  

The development of a threshold is one-step closer to thinking about usership 

on a continuum and not as a dichotomous - LU or NLU – variable. For many 

researchers, the popular convention has been to divide users into two groups, 

innovators and not to conceptualize usership as a dependent variable (Luthje et al., 

2003; C. Lüthje, 2004; Morrison et al., 2000). There is a movement to measure the 

lead user construct, not as a binary variable, but rather as a continuous variable 

(Franke et al., 2003; Morrison et al., 2004). As this research illustrates, this sample of 

runners had overall lower leading edge status mean scores than the other variables, 

and, therefore, this variable was not considered strongly when making the design 

session groups. By keeping the variable separate when considering the threshold, we 

were able to place more weight on the other, more salient, features of this particular 

sample of users. Not all users were found to excel in all of the variables and, therefore, 

a sliding scale is helpful in identifying the best users for the job within a given 

population. Overall, the concept of lead users, and implementation of a usership 

threshold is a systematic method to identify collaborators to develop apparel products. 
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This method eliminates some of the guesswork by qualifying users before working 

with them.  

4.6.3 Expanding the usership concept: Intrinsic motivation. 

In this research, intrinsic motivation was considered when identifying lead 

users.  Intrinsic motivation is often considered a positively correlated trait of creative 

individuals, so it was expected that if intrinsic motivation is included as a factor, high-

scoring lead users should create more novel and useful products.  The results show a 

positive relationship between intrinsic motivation and the lead user construct.  There 

was a statistically significant difference between LU and NLU groups for intrinsic 

motivation, with LUs scoring higher than traditional users.  Although intrinsic 

motivation was not significant in the model, it was shown to be highly related to 

usership. Because intrinsic motivation is also highly correlated with many other 

variables, by itself it does not explain the usership concept, but rather is another 

contributor to the overall understanding of the differences between LU and traditional 

users.  

4.6.4 Expanding the usership concept: perceived competence. 

In addition to the known variables of lead usership (leading edge status, 

technical experience, high expected benefits), the research shows that a person’s 

perceived competence in the task significantly impacts the usership score. People who 

perceive that they are contributing to the task score higher on usership scale. This 

finding is important because there is a level of confidence related to competence. This 

finding may further explain the technical experience concept of the lead user 
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construct, where the user is confident they can make a difference in the task, because 

of their experience with the product under development.  

Based on the significant main effect of perceived competence, questions about 

perceived contributions to the task may be added to the usership survey. Open-ended 

and Likert-type items would provide a well-rounded idea of a person’s perceived 

competence, and therefore the confidence of completing design projects with 

designer/manufacturers.  

4.6.5 Usership and collaborative orientation. 

This research did not find LUs to be collaboratively oriented. The idea was to 

group like-minded (motivated) people together, who could then come up with a 

superior product, but that was not evident in this study.  Users who scored high on the 

usership scale reported that they would rather work by themselves than to collaborate 

with a group to find a solution to their needs. Specifically, it appears that the more 

technical experience an LU exhibits, the less likely they are to be collaborative. This 

finding is critical in understanding lead users and the process of working with lead 

users. If working with LUs in a group, researchers and designers should expect that 

they may not function well as collaborators.  

In this study, the users worked in groups to develop a concept that met the 

groups’ collective need. It may be that LU already have an idea of a solution to meet 

their specific needs, and in the consensus making process, their ideas were not 

incorporated into the final design. It may be better to work with LUs individually, 

rather than in groups.  
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Furthermore, collaborative orientation does not appear to be related to the 

overall garment scores, meaning that a person’s idea of collaboration does not 

necessarily translate into a more superior product.  It might be that an individual's 

orientation for collaboration has nothing to do with their usership scores – they may be 

very willing to collaborate, but not be very useful in the design sessions as people who 

produce highly-rated product outcomes. From this research, it appears that if your goal 

is to produce a successful product, then researchers and designers should seek higher 

scoring LUs, over people who work well in collaborative groups.   It is also necessary 

to continue to test and refine the collaborative orientation method to be sure that the 

notion of group creativity through collaboration is being measured.  

4.7 Conclusion 

 Overall, this research makes contributions to our understanding of lead users and 

explores the lead user method as a means to identify a group of users from a larger 

population that produce successful products. Lead users appear to produce successful 

apparel products that meet the needs of the consumer group and, therefore, should be 

considered as collaborators when designing new apparel concepts. The proposed usership 

threshold provided apparel manufacturers with a simple tool that they may use to identify 

LU from traditional users.  

4.7.1 Future Research. 

This method of sorting users is novel and systematic, and usership scores appear to 

be a major factor when identifying users who develop innovative product concepts.  

Future research will retest the usership survey with different samples and with 
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different models for ways for designers and lead users to interact in the product 

development process. With more testing, a clearer picture of the concepts of usership 

and ways to work with lead users will be evident and concretely ground what was 

observed in this research, that the highest rated and tested garment was produced by a 

lead user group.  

 Future research will continue to refine the usership threshold and develop a 

database of different populations. The goal is to move toward a threshold that can be 

applied to a number of different populations and a fine tuned sample of scales.

 Additional research into the relationship (or lack of) of collaborative 

orientation and usership is needed. Future research could introduce the idea of 

dissenters as a variable to be observed and see if LUs are dissenters – or people who 

do not allow group consensus to drive the innovation process in groups. We found that 

LUs were not collaborators, so then is their success because they are dissenters, and 

does the presences of a dissenter tend to result in better product design?  Lastly, it 

would be interesting to gather and sort the designers who facilitate the groups using 

the same usership scale, to see if their usership thresholds impact group innovation.  

4.7.2 Limitations. 

The researchers acknowledge that there are limitations in this study. Consistent with 

research on group creativity, this research examines small groups in controlled laboratory 

settings which allows for careful observation and assessment of performance (Paulus, 

Dzindolet, & Kohn, 2012), but does not factor in contextual influences found in functional 

teams. The researchers also acknowledge that all participants are from the Finger Lakes 

area and may result in location bias. It is not the intention of this study to make claims 
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about the sample populations, only to explore and share process-oriented findings so that 

other researchers may also identify the same patterns.   
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CHAPTER 5  

5 DESIGN COLLABORATION DYNAMICS: IMPLICATIONS OF LEAD 

USERS, FACILITATORS, AND DESIGNERS ON THE DESIGN OF 

FUNCTIONAL APPAREL PRODUCTS 

In many different fields (e.g. economics, information technology, industrial 

design, and architecture, among others) design research is evolving from a user-

centered approach, where users are subjects, to a collaborative approach, where users 

are viewed as partners (Nambisan, 2002; von Hippel, 1986). Collaborative approaches 

include participatory, contextual, and other subsets of user-centered design (Bennett, 

2006). Each collaborative approach makes the end user a partner in the design of new 

knowledge (Bennett, 2006). Of primary interest in this research is the overall 

experience of designers and users in a collaborative design scenario.  Three scenarios 

are investigated in this work, collaboration of traditional users with a designer, 

collaboration of high performing users with a designer, and collaboration of high 

performing users with a designer with the addition of a professional facilitator. The 

impact of the three different configurations of user groups on the overall process and 

product outcomes are investigated. 

There is a void in the empirical literature about methods in which to engage users 

in a collaborative design relationship, especially in the apparel field.  Participatory 

design is a well-known concept but is slow to take hold as a conceptual framework to 

guide user collaborations. A plausible reason participatory methods have not been 

adopted is that the literature about collaboration with users is not empirically based. 
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The literature asserts the benefits of working with users, but it does not address exactly 

how user contributions are of value (Magnusson, 2004).  Therefore, this research 

empirically tests the overall experience of collaborators in a quasi-experimental study 

design. The overall process of collaboration and product outcome are evaluated by 

looking at the impact of the designer, facilitator, and different user groups.  

5.1 Theoretical Framework - Participatory Design 

Participatory design is grounded in the context of use and involves users as inside 

and active contributors throughout each step of design and development process 

(Scariot et al., 2012). A pragmatic approach is fundamental to understanding of the 

practices of participatory design.
25

 In this understanding, the user becomes the 

foundation for design (Binder et al., 2011).  Of primary concern of participatory 

design, is how the user will be affected by the product being designed (Simonsen & 

Robertson, 2013).   

In this framework,  users are invited to become partners in the design and 

development process, respecting their skills and considering them as co-creators 

(Scariot et al., 2012). The added value of employing a participatory design framework 

in the design process include (modified from Simonsen & Robertson, 2013):  

 A clear set of design goals 

 A clear formulation of needs  

 A coherent vision for change 

 A combination of socially oriented approaches 

 A mutual learning process among heterogeneous participants 

                                                 

25
 Pragmatism is an approach that assesses the truth of meaning of theories or beliefs in terms 

of the success of their practical application (Dewey, 1917).   
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 A large toolbox of different practical techniques to encourage and enable 

participation 

Specific to apparel, participatory design reconnects the maker and user, giving 

both the user and the garment a richer product meaning that can encourage longer 

wearing and pleasure (Fletcher, 2008).  

5.1.1 History. 

Participatory design emerged in Scandinavia in 1970 s to 1980s as a result of 

experiences among researchers, unions, and businesses in the workplace (Bossen et 

al., 2012; Schuler & Namioka, 1993).  Early participatory design projects linked the 

individual and company to the national arena with the aim of exploring local 

conditions for workers as a basis for influencing workplace policies at the national 

level (Kensing & Blomberg, 1998). In the last 20 years, the project focus has shifted to 

the individual project area. 

5.1.2 Actors. 

As a principle, participatory design involves actors who otherwise would not be 

involved in the design and development process (e.g. researchers, social scientists, 

managers, users). A central focus of participatory design is creating conditions for 

diverse actors to participate in the design process regardless of their design skills or 

background (Nicholas et al., 2012).  

Immediate end users are not the only stakeholders involved in the process. Both 

current and future users are involved because they “appreciate and appropriate 

designed activities in unforeseen ways” (Binder et al., 2011). As Binder et al., 2011 

point out, “envisioned use and actual use are hardly the same, no matter how much 
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participation has taken place in the design process.” participatory design is a way to 

confront the unattainable design challenge of fully anticipating or envisioning use 

before actual use takes place in the people’s life (Binder et al., 2011). What Johan 

Redstrom ( 2008) calls “use before use.” The process is devised to support users' 

interests while also ensuring the product under development also supports the end 

users' aspirations. In the participatory design of apparel products, the actors are users, 

designers, product developers, managers, management, and sales staff. 

Often, it is not possible for all those impacted by the design to participate in a 

participatory design project. Therefore, it is important to consider the choice of user 

participants (Kensing & Blomberg, 1998).  

5.1.3 Values of participatory design. 

There are two values which are constant in participatory design: Democracy 

and Knowledge (Binder et al., 2011).  As a value, democracy considers proper and 

legitimate participation in the creation process. Knowledge, a fundamental skill in the 

creation of things, makes participants tacit knowledge come to play in the design 

process. 

Democracy. All participatory approaches exist on a spectrum between full 

designer control and full user control (Bennett et al., 2006; Kensing & Blomberg, 

1998). At one end of the spectrum, the designer only asks users to provide them  

access to their experiences. On this end of the spectrum, users have little or no control 

over the design process or its outcome because the projects are initiated by design 

professionals who make the decisions(Kensing & Blomberg, 1998). Participatory 

design researchers rarely view this restricted level of user engagement as sufficient to 
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meet the goals of the participatory design project (Kensing & Blomberg, 1998).  On 

the other end of the spectrum, users participate because their skills and experiences are 

valued, and users have a stake in the outcome of the project. On this end of the 

spectrum, user participation is highly valued and central to the success of the project. 

Kensing & Blomberg (1989) outline four ways users take active participation:  1) as 

an analyst of user needs and possibilities, 2) as an evaluator of technology 

components, 3) as designer of new technologies and prototypes, and 4) as part of the 

organizational implementation. Over time, a participatory design project may move 

toward greater user control.  

The benefits of user-controlled participatory design projects are a better match to 

the user's preferences and point of view, independence of the community, the 

possibility that they can eventually lead their design projects, an enhanced sense of the 

democratic process, and a general understanding about design decisions (Bennett et 

al., 2006).  

Knowledge creation. Individuals, through their personal experiences, values, and 

beliefs transform information to create new knowledge. In the participatory design 

process, once knowledge is generated, it is up to the members of the team to make 

decisions that are best for the project. Both explicit knowledge and tacit knowledge 

inform the mutual learning and knowledge creation process.  New knowledge is 

created when tacit knowledge, or information that is not yet expressed in words, is 

translated into explicit forms (Stacey, 2001). When working with users, Sanders 

(2008) suggests ways in which participatory design researchers and designers can 

learn about user’s tacit knowledge (memories, current experience, and ideal 
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experiences). She suggests using tools and methods that move from what people say to 

tools that get at what people do. By using action-based tools, researchers are able to 

move from explicit knowledge to tacit knowledge or latent needs.
 26

   

5.1.4 Intuition and creative leap. 

Although working with users eliminates much of the ambiguity of user needs, the 

transition from needs to a product requires a creative leap on behalf of the designer. 

The challenge of this intuitive transition is to do explicitly, on purpose, and externally 

what is usually a tacit, haphazard and internal process (Beyer & Holtzblatt, 1998). In 

the participatory design process, designers and developers strive to understand users' 

tacit and latent needs. When presented with an external representation of user 

requirements, the designers can validate it, share it, and use it to justify design 

decisions, but the same also applies to designer's intuition. 

In participatory design projects, it is still unclear how to go from an experience 

with a small set of users to generalize the decisions to an entire market (Beyer & 

Holtzblatt, 1998). It is true that designers are faced with the difficulty of reconciling 

different messages from different people. Through collaborations with users, designers 

have a shared understanding of what the information means and what they should do 

                                                 

26
 However, as Stacey (2001) addresses, "This step of translating tacit into explicit 

knowledge is recognized as being problematic because it requires expressing the 

inexpressible. The translation, therefore, requires the figurative language of metaphor and 

analogy to bring what is below the level of awareness to awareness." Transferring information 

into insights and knowledge about an individual customer's wants and needs is the basis for 

any PD project.   
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about it.  If a design solution can address the needs of a whole target market, it is 

because aspects of the solutions hold across all users: common structure, strategy, and 

intent.  

5.2 Methods, Tools and Techniques Used in Participatory Design  

Much of the research on participatory design has been concerned with developing 

and improving upon methods, techniques, and tools supporting participatory design in 

practice (Bratteteig et al., 2013).  

5.2.1 Tools and techniques. 

As every participatory design project is unique, it is necessary to decide which 

methods, tools, and techniques to use in each particular project (Sanders et al., 2010). 

When tools do not exist, researchers and designers create new tools to fill their needs. 

A key feature of participatory design tools is that they are hands-on and involve an 

artifact-generation component; they involve the act of making. Participants create 

artifacts that can be discussed (Sanders & Stappers, 2014). These tools, as Kensing 

and Blomberg (1998) state, “avoid the overly abstract representations of traditional 

design approaches and allow workers and designers to more easily experiment with 

various design possibilities in cost effective ways” (P. 176).  A sampling of 

participatory design tools  including: collages, maps, mock-ups, diaries,  skits and 

improvisation design games, and prompted reflections (Bjögvinsson et al., 2012; 

Kensing & Blomberg, 1998; Kyng, 1994; Sanders et al., 2010; Sanders, 2002). 
27

  

                                                 

27
 When selecting tools, it is also important to consider group size and composition, whether 

the tool will be used online or in a face-to-face environment, and the venue (Sanders et al., 
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5.2.2 Generative Toolkits. 

Generative toolkits are typically set of low-tech and affordable supplies (e.g. 

colored pencils & paper, pictures, phrases, shapes, block, craft supplies) that are used 

to facilitate collaborative activities. Toolkits are preconfigured for each project 

(Sanders & Stappers, 2014).These toolkits support users when engaging in the design 

process by giving users physical implements to easily articulate design proposals and 

representations of product concepts. These artifacts are a starting point for subsequent 

work (Heimdal & Rosenqvist, 2012; Sanders & Stappers, 2014). The results of 

toolkits are the artifacts (and the description of their use) which are analyzed to find 

underlying patterns (Sanders & Stappers, 2014).
28

 Generative toolkits can be used to 

prime, understand, and generate user ideas.
29

  

5.3 Review of Literature 

5.3.1 Research on designing with users.  

The empirical research on collaborations with users supports the use of 

participatory methods of design. Users have been found to contribute valuable 

information to the product development process (Barcellini et al., 2015; Kanstrup, 

2012; Magnusson, 2004; Nicolajsen & Scupola, 2011). Kanstrup (2011) studied 

whether end users could create innovative designs, or if users are primarily reflecting 

                                                                                                                                             

2010). Each of these variables can influence the method, tool and technique so they should be 

strongly considered when designing participatory design projects.  

28
 These types of toolkits are not to be confused with ‘toolkits for user innovation’ which is a 

design interface that enables consumers to configure their own products, which are then 

produced by a manufacturer (Franke et al., 2004; Thomke & von Hippel, 2002). 

29
 Kanstrup (2011) describes an effective use of generative toolkits. 
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on professional designer’s ideas, that is do they merely comment on and have 

conversations about designs developed by others.  Kanstrup (2011) analyzed data from 

17 workshops with users that included photos and presentations given by users; audio 

recordings of the workshops, and end user reflections through interviews after the 

workshops. He found users to be reflective designers who consider problems and 

solutions through reflective conversations; at the same time thinking and acting on 

issues (cf. Schön 1983). Kanstrup reports that users have, “the gyroscope defined by 

Schön as a central design ability – the ability to balance between poles in design 

without tipping into technological fascination and creative loops (P. 112).”  The 

researchers conclude that end users are competent designers with the judgment to keep 

a balance between technology, people and context (Kanstrup, 2012). 

Barcellini, Prost, & Cerf (2015) wanted to show, in concrete examples, how users 

contribute to the participatory design process. They observed the actual activities of 

participants (both users and designers) in a participatory design process, with the 

specific aim of showing how the concept of design is discussed and stabilized.  They 

found that users contribute to the group conversation by both bringing up new ideas, 

and closing discussions. They also found that users contribute more functional and 

operational development of ideas than designers(Barcellini et al., 2015). Users 

contributed as much as the designers to the conceptual level of concept idea generation 

(Barcellini et al., 2015). This confirms that users can be important in not only co-

designing the artifact, but also in developing concepts. 
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5.3.2 User gains for participation. 

Studies that explore users' gains for involvement in the participatory design process 

are few and far between, and non-existent from an apparel perspective.
30

  Bossen, 

Dindler, & Iversen (2010) report various benefits for users when participating in 

collaborative projects. The benefits include access to a professional network, 

improved career changes, improved work-related opportunities, and insight into new 

technology (Bossen et al., 2010). In 2012, Bossen et al. added that the benefits to users 

were interacting with new kinds of people, having the opportunity to build upon and 

expand existing skills, and learn about the possibilities and limitations when working 

with new technology. Between the two studies, the researchers observed similar gains 

of networking, access to new technology, and meeting different professions. 

5.3.3 Expanding roles. 

When companies give some of the responsibility of designing a new product to 

users, both the company and the user have to redefine their relationship (Thomke & 

von Hippel, 2002).  The traditional role of the designer needs to be expanded to 

explore the potential of participatory design in the New Product Development (NPD) 

process. In many situations, the role of designers is to understand how products are 

currently used so that they may design future technology (Bødker et al., 2002). 

                                                 

30
 Specifically in the field of participatory design, Bossen, Dindler, & Iversen (2012) 

report that studies that explore users' gains for involvement in the participatory design process 

are rare. (Bossen et al., 2012)(Bossen et al., 2012)(Bossen et al., 2012)(Bossen et al., 

2012)(Bossen et al., 2012). 
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Designers also challenge use with new ideas that shape continuous interaction with 

current users while seeking inspiration from other use contexts (Bødker et al., 2002). 

The  role of the designer is to synthesize information from many sources, be 

comfortable working with others, manage group activity, promote creative thinking, 

search vast seas of information, and create new and worthwhile knowledge (Englund 

et al., 2006).  

The role of the designer, therefore, has to expand to accommodate the additional 

requirements of participatory design. Asking designers to distribute their power and 

decentralize the sources of design, can be viewed as a political debate. In participatory 

design, the role of the designer is to set the stage, whether that is through workshops 

or other interactions, in order to shape the design artifact. Designers must let go of any 

"elitist attitude that would make them hostile to the inclusion of other voices in the 

design process” (Binder et al., 2011). Huybrechts et al. (2012) showed that designers 

had a hard time releasing control over the participatory process. This phenomenon 

unfolded in a participatory design project when architects were hesitant to reveal their 

procedures, allowing outsiders to contribute or change their processes (Huybrechts et 

al., 2012).  

5.3.4 Designer as user. 

When end users become designers, it dissolves the boundaries between use and 

designing. Participatory design challenges the general understanding of users and 

designers. What if designers, themselves are also users? Does that mean that they can 

serve both the function of the user and the designer in the participatory design 
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process?  Scariot, Heemann, & Padovani, (2012) suggest that there are three levels of 

interaction between the designer and the product:  

Level 1 - The designer is the user: designers are core members of the target 

audience; 

Level 2 – The designer understands the product: designers use the product 

themselves and, therefore, assume they know what other users need; 

Level 3 – Designing for a foreign domain: applications targeted at highly 

specialized users who perform a narrow range of tasks that depend on 

expert domain knowledge within a context the designer cannot envision. 

 

Kanstrup (2011) argues against designers playing the part of the user stating that, 

"even in the situations where the designer is a fair representative of the user, there will 

always be differences in the designer's perceptions of the intended use." A critical 

issue about designers acting as potential users is that designers know too much about 

the product, and they possess a too advanced skill-set. It may be difficult for designers 

to separate themselves from their 'baby', and they cannot accept that users' have 

difficulties when trying out their design (Kanstrup, 2011). 

5.3.5 Power, trust, and decision making in participatory projects. 

Power is embedded into the design process through the decision-making process. 

During a design process, a large number of decisions are made before the designers 

end up with a final product (Bratteteig & Wagner, 2012). All decisions are a choice 

between possibilities, and making a decision to change in an artifact is a 

demonstration of power (Bratteteig & Wagner, 2012).  

Specific to design, making decisions and changing an artifact often redirects the 

decision-making process. Any design decision opens other possibilities for choices 

and decision, driving the design process. After decisions are implemented, tested, and 
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accepted the decisions become irreversible – “locked into the material shape of the 

artifact (Bratteteig & Wagner, 2012).” Barcellini et al. (2015) show how the 

participatory design context allows users and designers to make decisions about the 

concept at the same time as they are creating the artifact. By creating one decision 

tree, rather than making decisions without users, the individual users are granted the 

right to take part in the decision-making process(Barcellini et al., 2015). 

In their study, Bratteteig & Wagner (2012) showed that a large number of 

decisions are based on trust – the trusted expert. Trust is the delegating of power to 

people who have the expertise to solve a problem (Bratteteig & Wagner, 2012). One 

major hurdle in is that the company has an information advantage and can benefit 

from collaboration; however, they may lose the trust of the collaborators if they 

behave opportunistically. It is necessary for the collaborators to agree on the project 

outcomes to build trust. Moreover, the users must sense that the company understands 

their problems and will work with them to produce useful solutions (Beyer & 

Holtzblatt, 1998). Continual involvement of users within the same project is an 

important way to achieve trust.  

5.3.6 Group creativity. 

The day-to-day reality of design practice is that design is a group activity and is 

achieved through teamwork (Lawson, 2006). Even the enormously talented and 

creative individual owes much to those with whom they work to realize the design 

(Lawson, 2006). Researchers from the field of organizational creativity observe that 

creativity is not an individual-level phenomenon, but often involves some degree of 

social interaction (Paulus & Nijstad, 2003).  In what Hargadon and Bechky (2006) call 
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“collective creativity,” they have observed that, “the creative insight emerges not 

within a single individual, but rather across the interactions of multiple participants in 

the process." 

Collective creativity is a process where meaning is related to interactions with 

others and with the environment, and creativity emerges from the meaning-making 

process (Marion, 2012). In a review of creativity and leadership research, George 

(2007) and Shalley et al. (2004), concluded that researchers need to learn more about 

team undercurrents and the production of creativity. Collective creativity researchers 

want to know about the dynamics of interaction in groups, and how those dynamics 

foster creativity (Marion, 2012).  

5.3.7 Facilitation. 

The role of facilitation in design is a significant topic, given that designers are 

increasingly called upon to work directly with users (Light & Akama, 2010). 

Facilitation is “the art of moving people through processes to agreed-upon objectives 

in a manner that encourages participation, ownership and creativity from all” (Sibbet, 

2002).  Weaver and Farrell offer (1997) further describe facilitation as the managing 

boundaries for groups so that they are freed to collaborate. The facilitator is required 

to manage people, materials, and processes in intuitive ways often instantly because 

most of the innovation process cannot be arranged ahead of time (Light & Akama, 

2010). The role of the facilitator is to lead the interactions throughout meetings to 

manage convergence towards concrete solutions (Pommeranz et al., 2012). 

Facilitation techniques are useful in improving communication and decision-

making within teams.  Heron (1989) defines three models of facilitation: hierarchal 
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mode, cooperative mode, and autonomous mode. In the hierarchal mode, the facilitator 

directs the learning process, and they exercise their power over and do things for the 

group.  The facilitator decides on the objectives of the group and takes full 

responsibility for all major decisions during their interactions(Heron, 1989). In the 

cooperative mode, the facilitator shares the power over the process and manages the 

interactions with the group. The facilitator prompts the group members to decide on 

the program of action, and the facilitator shares their view, but it is only one view 

among many. The outcomes are negotiated, and the facilitation is cooperative(Heron, 

1989). In the autonomous mode, the facilitator gives the group total autonomy, giving 

them the freedom to find their way, exercising judgment without any intervention. 

Without any guidance, the group members self-direct the practice. This does not mean 

abdication of responsibility of the facilitator, but rather the facilitator creates 

conditions within which people can exercise full self-determination. An effective 

facilitator uses a combination of all three models when appropriate, and they are 

flexible in moving between styles in light of the changing situation in the group 

(Heron, 1989).  

Santanen, Briggs, & de Vreede  (2004) examined the effects of facilitated 

brainstorming activities. They found facilitated brainstorming generated more 

solutions, had higher creativity ratings, and greater concentration of solutions because 

the assignment of the management aspect of the process freed participants to 

concentrate on design tasks.  
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5.3.8 Group dynamics. 

Group dynamics is the combination of the mental, emotional, and physical aspects 

of the group at a given time (Heron, 1989). Within one interaction period of the group, 

the dynamic can change over the course of the meeting.  Group dynamics can manifest 

in positive and negative forms. Positive forms of group dynamics include cultural 

liberation, educational confluence, and psychological openness (Heron, 1989). 

Cultural liberation is out-of-the-box ideas, practices, norms, and values exhibited by 

forward-thinking group members. Educational confluence implies that different kinds 

of learning come together to make new knowledge, and psychological openness is the 

willingness of the group members to open up to the challenge of change and growth 

(Heron, 1989). Negative forms of group dynamic include alienation: feelings of being 

estranged from the group which  can be self-inflicted or imposed upon by the group; 

rigidity: anxiety from past group experiences that can  manifest in members as a rigid 

and defensive form; and  restrictions on the group so that learning is held back (Heron, 

1989).  Among other things, the role of the facilitator is to help group members unlock 

themselves from these defensive forms and so create a positive group dynamic (Heron, 

1989).   

5.3.9 Consensus. 

The desire for people to come to a consensus may undermine the creative benefit 

of diversity. The term “groupthink” describes this phenomenon (Janis, 1982). Strong 

homogeneity of the members, high cohesion, group isolation, and a strong leader who 

expresses a clear preference to find a consensus around the solution can contribute to 

groupthink (Janis, 1982).  As a result, individuals are reluctant to voice alternative 
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opinions and side with the majority even when the majority opinion does not imply 

correctness (Nemeth & Nemeth-Brown, 2003). 

Arriving at a consensus is a delicate balance because groups must not only engage 

in a divergent idea-generating process where the task is to generate as many different 

ideas as possible, but real-world groups must also engage in convergent thinking 

where  they have to select an idea and put the ideas into practice (West, 2003). 

Through the process of converging on an idea, the groups narrow a set of ideas into 

manageable decisions from which to proceeded with implementation (Milliken et al., 

2003). From a business standpoint, implementation is crucial – ideas cannot just be 

novel, but they have to be practical as well. For true collaborations, users are involved 

in not only the idea generation process but also the convergence process. 

It is clear that group context, including group dynamics, consensus making, and 

facilitation, need to be taken into consideration if researchers are to uncover why some 

groups achieve high levels of innovation and other do not. Groups are not a closed 

system, but rather they interact with their environment (Paulus & Nijstad, 2003).   

5.4 Concept of Usership: What We Have Learned so Far? 

Von Hippel (1986) describes a set of lead users who possess the necessary 

intrinsic motivation to participate in collaborative design scenarios. Lead users (LU) 

exhibit two traits that traditional users lack: 1) they anticipate  high benefits from 

obtaining a solution to their needs; and 2) they are at the leading edge of important 

trends and are experiencing needs that will later be experienced by many users in that 

marketplace. Von Hippel (1986) argues that traditional users are constrained by their 
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real-world experience and are unlikely to generate novel product concepts. Lead users 

are outside of the constraints of traditional users and, therefore, may be more 

appropriate to participate in the apparel design process. In Chapter 4, the LU concept 

was examined in detail. In Chapter 4 discernible differences were found on the 

variables of high expected benefits, leading edge status, and intrinsic motivation 

between LU and NLU. LUs show higher mean scores than NLU. The level of 

perceived competence of an individual was statistically shown to have a main effect 

(and further describe) the usership concept. Collaborative orientation was not found to 

explain the usership concept, and in some cases had a negative impact on the overall 

product outcome.  

5.5 Combination of Lead Users and Participatory Design 

For some years, the participatory design community has also been interested in 

issues of democratizing innovation (lead users) and creativity (Björgvinsson et al., 

2010; Kolko et al., 2012; von Hippel, 2005).  A handful of researchers have combined 

lead users into participatory design methods (Al-Zu’bi & Tsinopoulos, 2012; Bossen 

et al., 2012; Kanstrup, 2012; Kolko et al., 2012; Morjaria et al., 2013).  

While participatory design is recognized as a valuable approach to user 

involvement, one major limitation is that through considering the needs and desires of 

users, as described by users, innovation can be overlooked (Morjaria et al., 2013). 

Additionally, many of the craft skills honed in participatory design tools, do not lend 

themselves to radical change and breakthrough designs (C. Baldwin et al., 2006). 

Collaborative approaches with lead users may lead to innovative breakthrough 
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designs. Researchers have found that through collaborations with lead users, they 

increased product variety – producing nearly twice the amount of ideas as internal 

supplier collaborators (Al-Zu’bi & Tsinopoulos, 2012). Lead users are the missing 

piece from participatory design methods to enable innovative breakthrough designs.  

With this research, the case is being made that collaboration with lead users through a 

participatory design method is a viable way to design successful apparel products.  

5.6 Research Questions 

 The aim of this research was to explore differences in group dynamic between 

designers, different groups of users, and the products developed, within the context of 

a collaborative process of design. Differences between groups with and without 

facilitation were also explored. In the field of apparel design, this research aims to 

address the particular needs of our field to manage and facilitate collaboration.  

The questions that guided this research include:  

 What are the roles of the designer, user, and facilitator in the collaborative process 

and how do their roles change? 

 What is the designer’s emotional response to the collaborative experience (e.g. 

letting go)?   

o What is the user’s emotional response to the collaborative experience (e.g. 

becoming experts)? 

 What factors motivate users to take part in the collaboration process?  

 How does having a facilitator as a member in the design sessions affect the design 

process? 

 Does collaborative orientation & group climate have an impact on the overall 

experience of the group?  
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5.7 Methodology 

5.7.1 Population, sample, and recruitment.  

 Unless otherwise noted, all participants were recruited through purposive 

sampling procedures. This enables the researchers to select an ‘information-rich’ 

population and bring together people with similar backgrounds and experiences 

(Tashakkori & Teddlie, 2003). The study was conducted at a major research university 

in the Northeast region of the United States and recruited local running enthusiasts to 

take part in the study. Runners qualified to participate in the study if they ran at least 30 

miles/week and planned to continue their running regimen throughout the duration of the 

study. Both male and female participants between the ages of 18-75 were recruited. 

Leaders and coaches of local running groups were contacted to distribute the 

recruitment materials via their email lists, online community forums, or social media 

accounts. The groups who were contacted and the size of the running group are listed 

in Table 5.7.1. The recruitment materials described the study design and the incentive 

($20) for their participation.  

Table 5.7.1 Local running groups and organizations that were contacted for recruitment 

Group or Organization  Affiliation Population Method of Recruitment 

Finger Lakes Runners Club Community  300+ 
Email/Posted on Message 

Board 

Finger Lakes Running & 

Triathlon Co. 
Community  2000 + Social Media 

Cornell Running Club  University 60+ Email/Social Media 

People not affiliated with a 

group or club 
Both Unknown 

Posters along trails and at 

gyms 

 

Student designers were also recruited to work with the runners in the design sessions. 

Student designers were drawn from the pool of undergraduate and graduate students 
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enrolled in the Department of Fiber Science & Apparel Design. Apparel design students  

were recruited because of their educational background and their knowledge of apparel 

design.  The student designers qualified to take part in the study if they had completed 

more than three years of design education or had at least one year of professional design 

experience. Designers were recruited for the study through an email, which was 

distributed through the undergraduate and graduate student list serve three weeks in 

advance of the start of the study. The recruitment materials aimed at the designers 

described their role in the study as well as an incentive of $20 for their participation.   

Designers were purposively assigned to groups to decrease the effect the designer may 

have on the group outcomes (e.g. all groups have the possibility of getting a “good 

designer”). For designers who worked with multiple groups, the type of group (e.g. Lead 

Users (LU), Facilitated Lead Users (FLU), or Non-Lead Users (NLU)) was also varied.   

One professional facilitator, who had at least three years’ work experience, was 

recruited to take part in three of the design sessions. The facilitator was paid for her 

services and was assigned to the three lead user groups based on the facilitator’s 

availability.  

5.8 Data Collection and Analysis 

The study is a quasi-experimental design that examines the relationships 

between the runners, designers, and facilitators impact on the overall collaborative 

process. In line with the quasi-experimental design, this research does not aspire to 

describe the complete causal relationships to achieve a perfect understanding of the 

behaviors that occur within the system (Magnusson, 2004). The actual explanation of 
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causality may have several alternative explanations, not observed in this particular 

research. Therefore, observational data is triangulated by data from the exit survey and 

interviews with the study participants.  

The study design follows an expanded process developed by lead user 

researchers discussed in Chapter 3 (Gaubinger & Rabl, 2015; Lilien et al., 2002; 

Morjaria et al., 2013).   The study design, including target populations, data collection, 

and analysis are summarized in Table 5.8.1.  
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Table 5.8.1 Study design based on the adapted lead user method 
 

Step Goal Participant Group Data Collection Analysis 

Step 1 

Start of 

lead user 

process 

 Test Methods & 

instruments 

 University Athletes 

(N=9) 

 Pilot Usership 

Survey 

 Pilot design sessions 

 Pilot Exit Survey 

 Cluster 

Analysis 

 Descriptive/ 

Frequencies 

 

 

Step 2 

Identify 

needs and 

trends 

 Identify user needs – 

background research 

to inform design 

challenge 

 Regional runners 

(N=20) 

 Needs Survey  Descriptive/ 

Frequencies 

Step 3 

Identify 

Lead Users 

 Create clusters of 

participants based on 

lead user variables 

 Develop threshold 

 Local runners 

(N=80) 

 Usership Survey  Cluster 

Analysis 

Step 4 

Concept 

Design 

 Small group design 

sessions to develop 

new product 

concepts  

 Local runners 

(N=65, 17 groups) 

 Student designers 

(N=9) 

 Concept sketches 

 Video recording of 

sessions 

 Template 

Analysis 

 Independent 

Samples T-

Tests 

 Understand user and 

designer experience 

 Local runners 

(N=65) 

 Student designers 

(N=9) 

 Exit Survey  General 

Linear Mixed 

Model 

 General 

Linear Model  

 Pearson’s 

Correlations 

 Independent 

Samples T-

Tests 

 Inductive 

Coding 

 Understand process 

of design sessions 

 Student designers 

(N=9) 

 Exit Interview  Inductive 

Coding 

Step 5 

Concept 

Test 

 Concept choice from 

community of users 

& professional 

designers 

 Running 

community (N 

=183) & 

Professional 

designers (N = 14) 

 Online vote of all 

base layer concepts 

 Descriptive/ 

Frequencies 

 Independent 

Samples T-

Tests 

 Performance of base 

layer prototypes 

 Lead Users (N = 8)   Wear Trial Journal  General 

Linear Mixed 

Model 
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Steps 1 & 2 Piloting.  In the first step of the process a pilot study was 

conducted to test the proposed process of working with users through design sessions 

and test the survey instruments. Nine members of the Cornell Men’s Rowing Team 

took part in the usership survey, design sessions, and an exit survey, to test user 

innovations in the design of a custom rowing uniform. The pilot study found LUs to 

be more fluent in number of sketches and design features than NLUs. Their design 

concepts were the highest rated from the larger community of rowers. Based on data 

from the pilot, at least five LU groups and five NLU groups are needed to have the 

statistical power to detect significant differences. 

In the second step of the process, the researchers gathered background 

information about runner’s needs in a cold-weather running top through a pilot survey. 

The results of the survey informed the design challenge carried out in the parallel 

design sessions for the main study.  

Step 3 Identify Lead Users. A refined usership survey was used to identify 

lead users from a population of local runners. The usership survey was analyzed to 

sort users into LU and NLU group based on usership thresholds as discussed in 

Chapter 4. The survey may be found in Appendix C. Based on the analysis, a 

threshold was proposed as a method to sort users. Eighty runners completed the 

usership survey and were placed into two groups where 45 runners were placed in the 

LU groups, and 35 runners were placed in the NLU groups. 

Step 4 Concept Design. Of the 80 survey participants, 65 runners attended the 

design sessions (dropout rate of 19%) resulting in 17 groups. Demographics of the 

design session participants are outlined in Chapter 4. At the group level, the 
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individuals’ usership scores were averaged to generate a group usership score which is 

used as a descriptive measure of the groups. Groups with a usership mean score over 

the usership threshold (M=4.50) were considered lead user groups as indicated by an 

asterisk in Table 5.8.2. The group size ranged from three to seven members, including 

the designer.  

Diversity data, such as age and sex were measured but they were not controlled 

in the group strata (Reiter-Palmon, Wigert, & de Vreede, 2012).   

Table 5.8.2 Profile of the 17 design session groups with group size (including the designer), 

and descriptive statistics on the combined usership of the users scores within each group 

 Group Size Usership scores in the group 

Group N Min. Max. Mean 

1* 5 4.71 5.21 4.98 

2 5 3.78 4.21 3.97 

3 5 4.33 4.66 4.50 

4* 5 5.43 4.75 5.05 

5** 4 4.84 5.59 5.20 

6 4 4.18 4.63 4.44 

7** 5 4.36 5.73 5.08 

8 4 3.85 4.80 4.07 

9 6 3.67 4.54 4.23 

10* 7 4.60 5.06 4.73 

11** 6 4.67 5.05 4.82 

12 6 3.48 4.37 4.06 

13 4 4.14 4.65 4.34 

14 3 3.99 4.01 4.00 

15 6 4.07 4.89 4.34 

16* 4 4.11 5.15 4.70 

17 3 3.99 4.59 4.29 

* =Lead User Group 

** = Facilitated Lead User Group 

N = number of group members (including designer) – Designers do not have a usership score, and 

were not factored into the mean usership score 

 

Nine student designers worked with the runners in the design sessions. Profiles 

of the designers are shared in Chapter 4. The designers worked with up to three 

different groups across the 17 design sessions. When a designer worked with more 

than one group, the group type (LU or NLU) the designer worked with was 



 

248 

intentionally varied.  The facilitator was assigned to three of the seven LU groups, as 

indicated by a double asterisk on the table. 

In the design sessions the groups were challenged to design a base layer 

prototype for runners that aided in thermal comfort in outdoor temperatures below 

20
o
F degrees. The participants in the design sessions used participatory design tools 

that were hands-on and involved an artifact-generation component – the concept 

sketch. By creating a sketch (or multiple sketches that are honed into one final sketch), 

the tools move beyond abstract conversations to concrete solutions because they are 

hands-on, active and focused on making a collaborative solution. Each group was 

provided with an identical “generative toolkit” which consisted of drawing supplies 

(pencils and colored pencils), brainstorming supplies (post-its®, white board/markers, 

large pad of paper), garment templates (croquis) to draw on, inspiration pages of 

technical running tops, and fabric swatches. The toolkit was used to encourage 

collaborative activities. Also available to the groups was a computer equipped with 

Adobe Creative Suite and internet access.   The toolkit was preconfigured for this 

project (Sanders & Stappers, 2014) and supported the group’s aim to develop a 

concept for a cold-weather running top by giving users physical implements to easily 

articulate design proposals and representations of the product concept.  In this setting, 

the toolkits were used to communicate and refine user-generated ideas.  

Posters (Figure 5.8.1) were placed around the room that provided an agenda, 

meeting objectives, and prompts (things to think about) to get the brainstorming 

started and each designer was provided with a suggested protocol (Figure 5.8.2).  
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Figure 5.8.1 Design session posters. 

5.8.1 Template analysis of design sessions. 

Each design session was video recorded. A template was created to analyze the 

video recordings of each design session. The template was established based on the 

literature and the research questions (King, 2004). When appropriate, responses were 

coded and input as quantitative variables into SPSS (version 22). These items, detailed in 

Table 5.8.3, were designer attributes, user attributes, facilitator attributes, and group 

climate. They were scored on a course 3-point scale that ranged from poor to good.  

At the end of the session, the researcher rated each group on a 7-point scale. A score 

of one was an extremely unsuccessful performance and a score of seven was an 

extremely successful performance. 
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The variables which were rated include: 1) overall design process, 2) overall 

facilitator, 3) overall designer, and 4) overall group climate. If there was not a 

professional facilitator working with the group, the designer was evaluated as the 

facilitator – giving the non-facilitated groups an overall facilitation score, which could 

be used in the analysis. The overall ratings were used to identify if there were any 

significant main effects, and the course scale scores were used to explore the 

significant main effects in detail. The qualitative data from the template were inductively 

coded in Atlas.Ti (Table 5.8.3).  

Table 5.8.3 Quantitative items from the template analysis of the design sessions 

Variable Items Source 

Facilitator 

Attributes  

 

 Did the facilitator encourage additional ideation? (Heron, 

1989; 

Paulus & 

Brown, 

2003) 

 Did the facilitator encourage idea contribution? 

 Did the facilitator criticize ideas?  

 Did the facilitator contribute own ideas?  

 Did the facilitator make it clear that each member has a choice to do personal work?  

 Did the facilitator switch emotional energy, restoring a positive climate? 

 Did the facilitator discharge fear and embarrassment? 

 Did the facilitator encourage group autonomy?  

 Did the facilitator have a stress free authority? 

 Did the facilitator address confrontation supportively? 

 Did the facilitator employ a range of methods? 

 Did the facilitator move flexibly between styles? 

Group 

Climate 

 

 Was the group climate critical?  (Heron, 

1989)  Was there room for debate?  

 Was the group open to new ideas? 

 Did the group trust each other? 

 Was the group willing to offer crazy ideas? 

 Was the group dynamic competitive? (R) 

 Was there a rigid contribution hierarchy? (R) 

 Were there power struggles? (R) 

 Was there a gender bias? (R) 

 Was there compulsive task orientation? (R)  

 Was there emotional and physical isolation? (R) 

Notes: All items were measured on 3-point scale where 1 = poor, 2 = fair, and 3 = good. 

(R) = reverse code items 
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Figure 5.8.2 Design session protocol provided to designers. 
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5.8.2 Exit survey. 

After the design sessions, the runners and the designers filled out the exit 

survey (Appendix D). All 65 runners and nine designers completed the exit surveys. 

The survey was identical for both the runners and designers with minor language 

modifications depending on the group. When designers worked with multiple groups, 

they repeated the survey (sans the demographic information). In addition to the data 

captured from the exit survey discussed in Chapter 4, the exit survey also captured 

data  about the participant’s overall experience in the design sessions, motivation for 

participation, expertise, roles, and communication. Data from the exit survey were 

analyzed using a variety of statistical methods outlined in Table 5.8.1. 

5.8.3 Designers exit interviews. 

Within two weeks following the design sessions, the researcher interviewed all of 

the student designers about their experience. The interviews are useful in understanding 

the designer’s motivations, feelings, and attitudes toward working with users and the 

facilitator (Wengraf, 2001). The interview process followed a semi-structured interview 

protocol and ranged between 15-30 minutes. The interviews were transcribed, imported 

into Atlas.Ti, and inductively coded (Miles & Huberman, 1994).  

5.8.4 Proof of concepts. 

 The concepts generated in the design sessions were interpreted in a 

professional illustration for continuity so that the sketching ability of the group was 

not evaluated. The concepts were put into storyboards that included front and back 

illustrations and descriptions of the fit, fabric, and features of the garment. Scanned 
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images of the fabrics the groups desired were also included (see Appendix E). The 

storyboards were evaluated through an online survey, which was distributed to the 

original community of runners from which the sample of runners came. They were 

also evaluated by a panel of professional designers and product developers who work 

at active wear companies. An expert appraisal is an effective way to get feedback as 

experts instinctively notice “good practice” because of their experience (Maguire, 

2001).  The design concepts were evaluated based on innovativeness, marketability, 

and the ability of the concept to meet runners’ functional needs by 183 runners and 14 

professional designers. The demographics of these groups are detailed in Chapter 4. 

Independent samples t-tests and descriptive statistics were used to analyze the data.  

The top two ranked concepts were developed into prototypes and tested in 

wear trials, which enable a secondary evaluation of the proposed concepts that were 

not necessarily made salient in sketches. The protocol and wear trial journal (in which 

the data were captured) may be found in Appendix F and Appendix G, respectively. 

The results of the wear trials are detailed in Chapters 6. The base layer vote and wear 

trials were used as proof of concept, to verify the dynamic in a larger community. 

Images of the final prototypes may be found in Appendix H.  

5.8.5 Quality assurance. 

Throughout the study, measures were taken to ensure validity and reliability. With 

small sample sizes, external validity can never be guaranteed, however the researchers 

account for external validity and reliability by collecting many sources of data and the 

context in which results are valid are clearly illustrated. This research references 
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established theory (Yin, 2009) and uses many viewpoints to investigate support for the 

results (King, 1994; Stake, 1995). 

This research and all of the proposed methods, protocols, and consent were 

reviewed and approved by the Cornell Univ. Institutional Review Board (Protocol # 

1405004702).  A copy of the approved IRB documentation may be found in Appendix 

A.  

5.9 Results 

The primary interest of this research is the designer, user, and facilitator 

dynamic within and between groups. Therefore data are presented and analyzed at the 

group level.  

5.10 Runner & Designer Dynamic 

To understand the dynamic between the runners and designers, each group 

(runners or designers) was asked to evaluate each other’s knowledge regarding the 

product under development, the sport of running, and the process of design (Figure 

5.10.1). The researchers wanted to see how competent each group perceived the other 

to be in their particular area of expertise and the overall product being developed.  The 

designers rated the runners’ knowledge design as fair (52%), while the runners 

evaluated the designer’s knowledge design as very good (62%). Conversely, the 

runners rated the designers’ knowledge of running as fair (44%) while the designers 

evaluated the runner’s knowledge of running as very good (85%).  Overall, the 

designer’s knowledge of the base layers spanned the range of scores, from very poor 

to very good, while the runners’ knowledge of the product was good to very good. 
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These results indicate that designers perceive the runners as not being 

knowledgeable about the design process, while runners perceived the designers as not 

being knowledgeable about the sport of running. This is important in understanding 

how the groups view each other on the topic of their specific domain. Researchers may 

use this information to for future design sessions to prepare and educate designers in 

how to work with users, and vice versa.  

 

Figure 5.10.1 Perceptions of the other's domain-specific knowledge. 

Evident in the exit interviews, the perceptions held by designers about the 

runners varied from viewing the runners as the experts in their experiences to feeling 

the need to “educate” runners about the functional design process. One designer 

explained that she took more of an aggressive leadership role at the end of the design 

session because she felt that the runners did not have, “the framework to come up with 

the solution themselves.” This quote illustrates that designers hold perceptions that 

runners may not be as fluent with the design process and therefore could not come up 

Very

Poor
Poor Fair Good

Very

Good

Very

Poor
Poor Fair Good

Very

Good

Designer rating of Runners Runners rating of Designer

Knowledge of Baselayers 0% 0% 6% 47% 47% 2% 8% 23% 42% 25%

Knowledge of Running 0% 0% 8% 8% 85% 3% 12% 44% 35% 5%

Knowledge of Design 0% 12% 52% 24% 12% 0% 0% 3% 35% 62%

0%

20%

40%

60%

80%

100%

120%

140%

160%

P
er

ce
n

t 

Perception of the Other's Domain-Specific Knowledge 



 

256 

with an adequate solution to their needs without some background on design. 

Designers also held the perception that some runners were ambivalent about certain 

aspects of the product under development, such as aesthetics. This was examined 

further with the exit survey data by exploring the runners’ motivations for 

participating in the design sessions.  

5.10.1 Motivation to participate. 

The runners provided a variety of reasons for participating in the design sessions. 

Their motivations ranged from satisfying their needs to curiosity about the design 

process. The runners report that they participated because they saw the design session 

as a way to actualize the ideas they have about improving the product, directly 

benefiting themselves by potentially developing a solution to their needs. Although 

runners felt that they may not have the skill set to create a garment, they felt that they 

have the ideas. In collaborating with designers, they wanted to partner with people 

who have the skills to make their ideas a reality. They also reported that they were 

curious about the design process and wanted to be part of the process. They noted that 

they wanted to share and contribute their personal experiences to the design process, 

and they liked the idea of their voice being heard. Some runners reported that they 

participated because they like solving problems, they like being part of a community,  

and they are passionate about their sport. Runners also participated because they are 

dissatisfied with products currently available on the market. Additionally, two runners 

noted that they were motivated by the financial incentive. Aside from the financial 

incentive, all of the reasons cited for participation are intrinsically motivated.  Intrinsic 

motivation refers is the desire to spend effort based on interest in and enjoyment of the 
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work being performed (Ryan & Deci, 2000). Intrinsic motivation has been explored 

for several decades as an important driver for creativity (Grant et al., 2011).  

Runners seemed to be excited to participate and none of the reasons for 

participation cited above alludes to ambivalence. These findings are significant 

because they show that users are interested in learning about variety of aspects of the 

product development process. Runners, through a participatory design framework, are 

able to share their personal experiences to transform information and create new 

knowledge with the designers.  

In return for taking part in the design sessions, the runners reported that they 

gained additional insight into other runners’ perspectives on running (which may be 

different from their own) and meeting and working with people they otherwise may 

have not met. They also reported that they enjoyed the opportunity to reflect on new 

ways to improve the product, and they indicated that they learned new things about the 

design process, base layer designs, and the sport. In the participatory environment, 

runners benefit from mutual learning by having the opportunity to work with both 

their peers and designers. Mutual learning and the resulting knowledge creation is one 

of the two main values of participatory design. 

5.10.2 Difficulties and challenges. 

Some of the challenges the designers faced when working with the runners was 

that the designers wished the runners would come up with “crazier ideas” and more 

out of the box thinking. The designers reported that the runners were timid or they felt 

that there was hesitation to express their opinions. One designer articulated that they 

had to give the runners explicit permission to think innovatively:  
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“I think they were afraid to suggest something that isn’t already on 

the market. I think the thing that really got us on a different 

wavelength of actually addressing needs and not addressing their 

expectations of they would find in a rack is when we started 

talking about a way to see your watch through the layers. Who 

knows, maybe we can do that maybe we cannot; I told them that it 

was my job to try and figure it out. I think that is when they 

realized they could give us ideas that are not necessarily, what we 

have seen on the rack. That was an important distinction.”  

 

By understanding that runners may hesitate to generate crazy ideas, designers 

can create an environment of trust to try to develop more innovative ideas. Trust is the 

delegating of power to people who have the expertise to solve a problem, which in this 

case are the users (Bratteteig & Wagner, 2012). Designers have a responsibility to 

reflect on their actions and transparently articulate the decisions they make to develop 

trust with consumers. 

5.10.3 Language and terminology. 

Part of the difference between runners and designers is the language they use. 

Although these differences were not a major contributor of issues in the design 

sessions, some runners felt that there was some confusion about what exactly runners 

meant by breathability or functionality in running gear. Likewise, designers reported a 

small difficulty in communicating ideas because the terminology that they are 

accustomed to using about functional design did not seem to resonate with runners.  

5.10.4 Managing the process.  

One of the main challenges expressed by the designers was trying to keep the 

runners focused on the topic and keep their replies from getting off track, which was 
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viewed as distracting to the designers. For example, runners would introduce new 

ideas, not yet covered by the group, which would distract the designers. 

The designers also felt the added pressure of time (or lack of). One designer explained 

that she wanted to encourage brainstorming, but in the back of her mind, she was 

concerned about having enough time to complete the task in the time provided.  

5.11 The Collaborative Process 

A schematic of each group’s design process was developed by watching the video of 

each group (Figure 5.11.1). This figure illustrates the variations, and different processes 

encountered within the (approximately) hour-long design sessions. The numbers in the left 

column represent an approximation of the time spent in each stage. The design processes 

of the groups are compared side by side so that the differences in process may be 

observed. 
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Figure 5.11.1 Design session process mean scores and overall schematic of the group’s design process 
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Nearly every group started with a brainstorming session, which then moved into a 

sketching phase, and ended in the consensus making. The three groups that were 

professionally facilitated groups (G5**, G7*, and G11**) used approximately a third of 

the time to brainstorm, a third of the time to sketch, and a third of the time to come to a 

consensus.
31

 Groups 1 and 10 had an interesting process, which were different from the 

others. G1* used an iterative process during the consensus phases, where the sketching 

phase was alternated with the consensus making. G10 took time at the beginning of the 

session to sketch, and then they brainstormed as a group (making modifications to their 

sketches) before sharing their sketches and starting the consensus making process.  

5.11.1 Process of consensus. 

Between groups, there was variation in the amount of time spent coming to a 

consensus.  Consensus making is the general agreement of group members by 

narrowing ideas down, combining idea, or changing minds to follow a group 

preference (Nemeth & Nemeth-Brown, 2003).In many cases, the consensus making 

phase was the shortest phase and the researcher observed that the consensus process was 

quite rushed.  Even when groups spent more time coming to a consensus, new ideas were 

introduced during the consensus-making process, and the final sketch was done in haste.  

The designers described the consensus making process as a dynamic stage where 

many ideas came together into the final sketch.  

Often, the consensus making stage came directly following the brainstorming 

session, which resulted in the group having to combine many ideas into a cohesive 

                                                 

31
 G11 spent more time brainstorming and very little time sketching. 
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garment. This posed challenges for designers when trying to synthesize many ideas 

into a single design. The designers had to combine design elements that would please 

all members of the group, but not conflict with each other once they were put into a 

garment. One designer described the process,  

“In terms of a product to have so many different things going on is not 

feasible for manufacturing. Something will go wrong if you put too 

many parts on a garment. Over-design is not always the best. I was 

prompting them to generate a ton of ideas. I wanted to press that on 

them, but that turned into, ‘Okay, let’s do everything’ or ‘let’s not be 

aimless with our pursuit.’ It was good to see all these ideas generated, 

but we had a problem getting to one final idea.” 

 

In the consensus making process, the designer made decisions about the 

garment and had a clear influence over the direction of the garment. The designers 

described the consensus process as a place where their role as a designer came into 

play. They justified the decisions they were making, based on their technical expertise 

and added features that the runners did not fully actualize. 

5.11.2 Process influence on product outcome. 

 The results of the base layer votes show that the highest-ranking base layer 

concept was produced by a facilitated lead user group.  The mean scores of each 

garment are graphically represented in Figure 5.11.2. Although garments produced by 

LU and NLU groups are also highly ranked, all three of the facilitated lead user 

concepts were among the six highest ranked concepts. Indicating that the facilitation 

process, which consisted of spending equal amounts of time on brainstorming, 

sketching, and coming to a consensus was successful for developing a product that 

was highly rated among peers.  

 



 

263 

 

Figure 5.11.2 Means scores of the garments. 

 

Figure 5.11.3 further illustrates the impact of facilitation on the overall 

garment scores. In this scatterplot, the relationship between garment score and the LU, 

NLU and FLU groups are evident. 
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Figure 5.11.3 Garment scores by sub groups. 

 

 

The top two ranked base layer concepts were further tested in wear trials.  A 

comparison of the estimated marginal means of the base layers shows that although 

the differences between garments are not significant, the prototype developed in the 

facilitated lead user group (G5**) was the highest rated by the wear testers on overall 

impression (Table 5.11.1).  
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Table 5.11.1 Comparisons of Mean Scores in Overall impressions of the garments by the 

individual prototypes 

Garment comparison by overall 

impression 

Estimated 

Mean  

Standard 

Error 

95% CI 

Controlled G5** 3.486
b
 .256 2.951, 4.020 

 G9 2.992
 b
 .227 2.518, 3.466 

 Commercial 2.618
 b
 .276 2.042, 3.193 

 Favorite 2.934
 b
 .234 2.446, 3.423 

Field G5** 3.282
c
 .245 2.770, 3.794 

 G9 2.920
 c
 .227 2.445, 3.395 

 Commercial 2.752
 c
 .260 2.211, 3.294 

 Favorite 3.109
 c
 .258 2.570, 3.648 

Note. Comparisons based upon general linear model controlling for the random effect of person.  

b. Covariates appearing in the model are evaluated at the following values: Fabric = 4.9256, 

Mobility = 5.7767, Fit = 5.3917, Functional = 5.1000, Intensity = 4.7000, Thermal = 3.4204. 

c. Covariates appearing in the model are evaluated at the following values: Fabric = 5.0253, 

Mobility = 5.7767, Fit = 5.3917, Functional = 5.1000, Intensity = 4.3861, Thermal = 4.0941. 

     

 

Specifically, the prototype produced by the facilitated lead user group 

outperformed the other garments on the variables of fabric, mobility, fit, functionality, 

intensity, and thermal comfort.  

5.12 General Linear Model Analysis of the Collaborative Process 

 A general linear model was used to further explore the variables that contributed 

to the overall collaborative design process. General linear models may be used when 

there are not hierarchal data and the observations (in this case it is the group level) are 

independent from one another. The observational variables generated from the 

template analysis of the design sessions were used in this analysis. Multicollinearity 

was checked by examining the variance inflation factors (VIF), which were below 

four, indicating a low correlation and no adjustments were necessary ( 

Table 5.12.1).  
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Table 5.12.1 General linear model analysis of the overall collaborative design process 

 Overall 

user 

Overall 

facilitator 

Overall 

designer 

Group 

climate 

Experience 

(Miles/week) 

Overall process      

Overall user  -     

Overall facilitator .464 -    

Overall designer .170 .692** -   

Overall group climate .295 .442 .325 -  

Experience  .439 .470 .046 .072 - 

Collinearity Statistics 

Tolerance .646 .271 .401 .632 .528 

VIF 1.548 3.696 2.496 1.583 1.892 

 

The results indicate that the overall facilitation score was a significant predictor of 

the overall process, F (1, 17) = 40.054, p = .001.  Additionally, overall group climate 

was another significant predictor of the overall process, F (1, 17) = 13.145, p = .007.  

With this analysis, both facilitation and group climate have main effects on the overall 

process.  In this model the designer, users, and experience did not have an impact on 

the overall design session process (Table 5.12.2).  

Table 5.12.2 Results of the general linear model to determine predictors of the overall 

process score 

  

ß 

Standard 

Error 

 

F 

 

Sig. 

Intercept -1.937    

Overall user -.229 .541 .179 .684 

Overall facilitator .943 .149 40.054 .001** 

Overall designer .016 .103 .025 .879 

Overall group climate .257 .071 13.145 .007* 

Experience (Miles/Week) .026 .018 1.964 .199 

Note.  Dependent Variable = Overall process 

N = 17. Group level analysis 

R
2
 = .970 (Adjusted R Squared = .939) 

**Results are significant at the .001 level (p<.001) 

*Results are significant at the .05 level (p<.05) 

A comparison of the mean scores between LU, NLU, and FLU groups shows 

that there is a significant difference between LU and FLU groups on the overall 

process (p = .010). There was not a significant finding between NLU and LU or NLU 
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and FLU groups. Overall, the FLU had the lowest process score, and LU groups had 

the highest. This is explored further in the following section (Table 5.12.3).   

5.13 Facilitation 

5.13.1 Impact of facilitation. 

A professional facilitator was introduced into three of the four lead user groups 

to explore if professional facilitation may further enhance the output generated by LU 

groups. Under this logic, groups with facilitators should show an overall better process 

and product outcome.  According to the general linear model analysis, the facilitator 

has a significant effect on the overall process, so why then, were the facilitated groups 

process rated the lowest? A possible explanation may be that the facilitation process 

follows a strict timeline, which does not allow for flexibility during the creative 

process.   The designers in the exit interviews addressed the concept of creative 

process, or flow, which is the idea that creativity does not follow distinct steps and 

stages, but rather has flow that is outside of the constraints of time.  The designers felt 

that a systematic allotment of time in the design sessions, characteristic of facilitation 

techniques, put a damper on the creative process. As the designer explains,  

Table 5.12.3 Comparisons of Mean Scores in Overall Process 

Group Estimated Mean  Standard Error 95% CI 

Lead User 5.948
 b
 .274 5.316, 6.580 

Non-Lead User 5.165
 b
 .201 4.702, 5.629 

Facilitated Lead User 4.518
 b
 .376 3.652, 5.384 

Note., Dependent Variable = Overall Process 

* p <.05  

b. Covariates appearing in the model are evaluated at the following values: GroupUserScore_mean = 

4.5182, OverallFacilitator_mean = 5.2059, OverallDesginer_mean = 4.8824, OverallDynamic_mean = 

4.4706, GroupMilesWeek_mean = 33.0009.  
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“The creative process is a space where you just want to let them be, 

just let it out. I was more about the flow, but when you say OK, the 

time is up, that one idea that was just ready to come out was shut 

down. If we just waited an additional four minutes, we could have 

gotten that idea. Sometimes you have just to go with it.” 

 

Facilitation may have disrupted the natural rhythm of creativity in the design 

sessions, therefore having a negative effect on the overall process. As another designer 

explained, “I think the design process has a natural flow. You bring up the idea, and it 

manifests itself, you just have to kind of go with it. The participants are not designers, 

so you have to get them into that design space, which takes time.”  

5.13.2 Roles. 

By introducing a professional facilitator to the groups, it was assumed that the 

facilitator would free the designer to make creative contributions, and worry less about 

the group dynamics, time, and other administrative tasks; however this was not 

observed in the data. Designers, continued to view their roles as facilitators even when 

a professional facilitator was present.  

Designers viewed their roles in the design sessions without facilitators as experts 

(26%), leaders (22%), resources (21%), co-creators (19%), and facilitators (12%). 

When a facilitator was present, the roles the designers assumed were more narrowly 

focused. The roles the designers assumed were facilitators (50%), resources (25%), 

and experts (25%), but interestingly, they no longer viewed themselves as co-creators. 

It could be that the dynamic of the facilitated sessions was that the designer emulated 

the facilitator to maintain power within the group and reported as such in the exit 

interviews. One designer reported that the facilitator challenged their power in the 
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design sessions. He felt that by having both a facilitator and designer, it was as if there 

were two leaders for the same task.. 

The age of the professional facilitator may be a factor in the power dynamics of 

the relationship with the designers. The facilitator was 35 years old, and the student 

designer ages ranged between 21 and 38 years old (M = 27.67, SD = 5.523). The 

facilitator worked with designers who were both at the lower end of the age spectrum 

and the higher end of the spectrum. It is interesting to note, however that the student 

designer who had the most challenges in working with the facilitator was 32 years old, 

on the older end of the age range. However, it should be noted, that this person also 

reported having 3 years of experience in the design industry as a product developer. It 

is unclear whether the age dynamic or experience dynamic (or another dynamic) 

influenced the designer and facilitator relationship.  

Even when a facilitator was present, the designers continued to view 

themselves to be a facilitator which means that there could have been multiple people 

acting the role of the facilitator in some groups.  When both the designer and 

facilitator tried to manage the group activity, the roles overlapped and may have had a 

negative impact on the designer’s view of the value added by facilitation.  

Overall, the designers see the value of facilitation, but they assert that the roles 

of the designer and facilitator need to be clearly defined as one designer explained, “I 

think facilitation is an important element. It is just a matter of it being blended 

correctly, knowing what each person’s roles is. If the roles are clarified, I think 

designers and facilitators can be a great team to push forward.” This further indicates 

that roles are important to clarify prior to the design sessions because the designer and 
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facilitator do not automatically assume different roles (e.g. creative lead and 

facilitator).  

Designer as facilitator. Having multiple people in one group who identify as a 

facilitator could have an adverse impact on the overall process, resulting in the lower 

mean scores of the FLU groups on the overall process.  Another possibility may be 

that with some training, the designers could also act as facilitators. When asked in the 

exit interviews, the designers were confident that they could perform the tasks of the 

facilitator.  

If the designer and facilitator were to merge, the designers would be required 

to develop strong multi-tasking skills. As was evident in this research, the designer fell 

into the role of the facilitator, possibly more than they even expected. It may be 

important for the designers to understand consciously that their roles are two-fold both 

being a designer and a facilitator.  

 On the other hand there could be value of having a separate facilitator. In some 

capacity, the facilitator allowed the designer to remain engaged with the group and not 

feel pressure to think of the next question to ask or the next step in the process. As one 

designer explained, “I found it very freeing to work with a facilitator so I could just 

listen and take notes, and develop a clear picture. I think I could have done what she 

did, but at the same time, what she did was free up the brain space for me to be a 

better listener, which is ultimately the most important part of this exercise.” 

Furthermore, an analysis of the differences of the professional facilitator and 

designer-as-facilitator performance showed not surprisingly, that the professional 

facilitator performed better (M= 6.47, SD = .399) than the designer acting as the 
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facilitator (M=5.03, SD = 1.07).  An examination of the mean scores show that the 

professional facilitator was better at switching the group’s emotion to a positive state, 

discharging fear and embarrassment, encouraging group autonomy, addressing 

confrontation, and moving between facilitation styles ( 

 

 

 

 

Table 5.13.1).  

The data violates the assumption of normality, so a non-parametric Mann-Whitney 

U test was used to determine if there were differences between the professional 

facilitator and designer. The results of the test indicate that the only statistically 

different variable was contribute own ideas. Distributions of this variable were similar, 

as assessed by visual inspection. Contribute own ideas score was statistically 

significantly higher in the professional facilitator (Mdn = 3.00) than the designers 

(Mdn = 1.71), U = 4.50, z = -2.221, p = .032, using an exact sampling distribution for 

U.  Surprisingly, the professional facilitator contributed more of their ideas than the 

designer.  This is an interesting finding, in that it would be expected that designers 

would contribute their ideas in the design sessions. In the exit interviews, one designer 

explained that she thought she should not contribute her ideas, but rather “act as a 

facilitator” whom she thought of as neutral in the design process. This was not the 

intention of the study design, so future studies need to make it more salient that the 

designers are there to be co-creators and contribute their ideas.  
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Table 5.13.1 Results of t-test and descriptive statistics for differences in facilitation where the 

professional or designer facilitated the design session 

 Facilitator 95% CI for 

Mean 

Difference 

  

 Professional  Designer   

 M SD N  M SD N t df 

Contribute own ideas 3.00 .000 3  1.71 .825 14 0.81, 1.76 5.83* 13.00 

Choice to not participate 3.00 .000 3  2.00 1.00 14 0.33, 1.67 3.32 10.00 

Switches emotion to positive 

state 
3.00 .000 3  2.46 .854 14 0.01, 1.02 2.21 12.00 

Discharges fear 3.00 .000 3  2.50 .854 14 0.01, 0.99 2.19 13.00 

Encourages group autonomy 3.00 .000 3  1.67 .928 14 0.82, 1.89 5.47 13.00 

Address confrontation 

supportively 
3.00 .000 3  2.14 .949 14 0.31, 1.41 3.38 13.00 

Moves between facilitation 

styles 
3.00 .000 3  2.25 .965 12 0.14, 1.36 2.69 11.00 

Note: Satterthwaite approximation employed due to unequal group variances. 

All items were scored on a 3 point scale, where 1 = poor, 2 = fair, 3 = good. 

* p < .05. 

**p < .001. 

N= Group level analysis where there were 3 professionally facilitated groups and 14 non-professionally 

facilitated groups.  

M= Mean  

SD = Standard Deviation 

 

For the most part, these results are not surprising, as the facilitator has made a 

profession out of working with groups. The larger point is that designers do not 

intuitively perform as well as professionals when it comes to facilitation. If designers’ 
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roles are expanded to also be facilitators, they will require training so they may 

adequately manage the group while remaining engaged as a creative contributor.  

5.13.3 Facilitation style. 

As addressed in the background research, Heron (1989) defines three models 

of facilitation: hierarchal mode, cooperative mode, and autonomous mode.  In this 

research, we observed the professional facilitator as having a mostly autonomous style 

(66.7%). The professional facilitator also used a cooperative model 33.3% of the time. 

The designers used a hierarchal style the most (42.9%) followed by an autonomous 

style (35.7%) and a cooperative style (21.4%). Table 5.13.2 illustrates the overall 

process by facilitation style, organized by user groups. The professional facilitator 

switched between cooperative (M = 6.00) and autonomous (M = 6.25) styles, and 

never used a hierarchal style of facilitation. In the student facilitated groups, the 

overall process score was highest for lead user groups who experienced a cooperative 

facilitation style (M = 7.00). The process score was the lowest for non-lead user 

groups who experienced an autonomous style (M = 3.88). This may indicate that non-

lead user groups do not function well with an autonomous style. From the data it 

appears that non-lead users actually perform best in a hierarchal (M=5.13) or 

cooperative (M = 5.00) model.  

Table 5.13.2 Overall Process Score by Facilitation Style as Organized by User Group 

 
 

Lead User 
Non-Lead 

User 
Facilitated Lead User 

Process Score Hierarchal 5.75 5.13 N/A 

 Cooperative 7.00 5.00 6.00 

 Autonomous 6.00 3.88 6.25 
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Note: N/A = Not Applicable 

In a collaborative design scenario, a cooperative and autonomous style is 

preferred over a hierarchal model. The hierarchal style represents more of the 

traditional style of designer/user interaction where the designers are viewed as the 

expert. As Huybrechts et al. (2012) have found designers can have a hard time 

releasing control over the participatory process. The runners may have further 

encouraged the hierarchal dynamic because they frequently looked to the designers for 

guidance and validation in the design sessions. This could be a result of the study 

design where the designer had more information about the process and goals of design 

session, resulting in an information asymmetry. Generally there are asymmetries of 

information held by users and designers (von Hippel, 2006) because users and 

manufacturers know different things. However, to generate successful products 

designers and users need to share their unique information about both the process and 

the product. Information, and power are difficult to transfer, and the designer can only 

transfer as much power as the user is willing to accept.  

An area for which the professional facilitator was useful was in balancing the 

information asymmetry. Overall, cooperative and autonomous style of facilitation and 

information symmetry may have contributed to the overall successful product.  

5.14 Group Climate 

In the previous section, the general linear model found group climate to have a 

main effect on the overall process. An independent samples t-test was performed on 

the croup climate variables to see if there were any significant differences between the 

professionally facilitated and non-facilitated groups ( 
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Table 5.14.1).  

 

 

 

 

Table 5.14.1 Results of t-test and Descriptive Statistics for differences in group climate where the 

professional or designer facilitated the design session 

 Facilitated 95% CI for 

Mean 

Difference 

  

 Yes  No   

 M SD N  M SD N t df 

Critical climate 3.00 .000 3  2.50 .854 14 0.01, 0.99 2.19* 13.00 

Open to new ideas 2.00 1.41 2  2.21 .975 14 -1.86, 1.43 -.280 14.00 

Trust each other 1.67 1.15 3  2.00 1.00 13 -1.74, 1.07 -.508 14.00 

Room for debate 3.00 .000 2  2.21 .975 14 0.22, 1.35 3.01* 13.00 

Open to new ideas 2.33 1.15 3  1.64 .928 14 -0.61, 1.99 1.13 15.00 

Competitive (R) 2.33 1.15 3  2.21 .975 14 -1.48, 1.24 -.187 15.00 

Rigid Contribution 

hierarchy (R) 
2.33 1.15 3  2.33 1.15 13  -1.74, 1.07 -.508 14.00 

Power struggles (R) 1.67 1.15 3  2.07 .997 14 - 0.98,1.79 .624 15.00 

Gender bias (R) 2.33 1.15 3  2.00 1.00 11  -1.79,1.12 -.498 12.00 

Compulsive task 

orientation (R) 
3.00 .000 3  1.50 .854 14 -1.99,-1.01 -6.57* 13.00 

Physical isolation (R) 3.00 .000 3  1.64 .929 14 -1.89,-0.82 -5.47** 13.00 

Note: Satterthwaite approximation employed due to unequal group variances. 

All items were scored on a 3 point scale, where 1 = poor, 2 = fair, 3 = good. 
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* p < .05. 

**p < .001. 

N= Group level analysis where there were 3 professionally facilitated groups and 14 non-professionally 

facilitated groups. Some data are missing. 

M= Mean  

SD = Standard Deviation 

 

The results of the t-test showed that the professionally facilitated groups were 

meaningfully different from the non-facilitated groups on the variables of critical 

climate, room for debate, compulsive task orientation, and physical isolation 

variables.
32

  There were statistically significant differences, at the .05 level of 

significance, between facilitated and non-facilitated groups for these four variables. 

The results show that the facilitated groups had higher mean scores on the positive 

forms of group dynamic, whereas the non-facilitated groups had statistically 

significant higher scores on the negative forms of group dynamic. These results 

indicate that the professionally facilitated groups were better at harboring a positive 

climate, while suppressing negative dynamics.  

Group Size & Diversity. Group size and group diversity were explored for 

their impact on the overall process.  Table 5.14.2 summarizes the group size across 

sub-groups.  

Table 5.14.2 The size of the groups in the design sessions. Group size was counted as both the 

number of runners and designer in the group 

Group Size 3 4 5 6 7 

Lead User 0 1 2 0 1 

Non-Lead User 2 3 2 3 0 

Facilitated Lead User 0 0 1 1 1 

                                                 

32
 The assumption of homogeneity of variances was violated, as assessed by Levene's test for equality 

of variances for critical climate (p= .013), room for debate (p=.001), compulsive task orientation 

(p=.013), and physical isolation (p=..001).    
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Total 2 4 5 4 2 

Note.  N = 17 – group-level analysis  

Group size was not found to be significantly related to the overall process score, 

although the p-value is close to significance at the .05 level, r (17) = .469, p < .057.  

Nor did the researchers did not find a significant relationship of group size on the final 

product score, r (17) = .431, p < .084. The group size was observed to be highly 

correlated with the groups’ detectable diversity, r (17) = .616, p < .008. The researcher 

defined, and made a judgement on diversity, after considering the detectable diversity 

of the group (age, sex, occupation, and experience
33

) was taken into account assigned 

the groups’ overall diversity score. The group’s diversity was then explored to see if 

there was a relationship with the overall process or product scores. The researchers did 

not find a significant association between diversity and the process (r (17) = .170, p < 

.514), or product (r (17) = .291, p < .255). Overall, we did not observe an impact of 

group size or group diversity on the overall process or product outcomes.  

5.15 Overall Experience 

Of primary interest in this research was the overall experience of designers and 

users in a collaborative design scenario. The runners and designers overall experiences 

were examined based on exit survey data, where both the runners and designers were 

asked to rate their overall experience of developing a base layer concept in a 

collaborative design scenario. The overall experiences of the runners were analyzed 

using a general linear mixed model so that the random effect of the design session 

                                                 

33
 Invariably, the experience level, how many miles per week they are running, was defined by 

the group members during the design sessions.  
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group may be controlled.  The variables that were examined in contributing to their 

overall experience were collaborative orientation,  IMI Competence, IMI Effort, IMI 

Pressure, IMI Value, IMI Relatedness (IMI variables), and innovation. IMI variables 

are from the Intrinsic Motivation Inventory which was developed to assess a person's 

interest and subjective experiences of an activity. 

The major advantage of using a general linear mixed model was that it can 

look at different aspects of a dataset simultaneously and that all of the statistics are 

already adjusted for all effects in the model. Prior to analysis, a multicollinearity 

analysis was conducted to determine whether the variables were highly correlated, 

which may negatively affect the model.  Overall facilitation and process variables had 

very high VIF scores, and were therefore removed from the analysis. The remaining 

variables had a variance inflation factor (VIF) below three, which indicated a low 

multicollinearity and no adjustments to the variables were necessary (Table 5.15.1). 

Table 5.15.1 Correlation and Multicollinearity of variables used, in 

general, linear mixed model on runners and designers overall experience 

 Collaborative 

Orientation 

Overall 

user 

Overall 

designer 

Group 

climate 

Experience 

(miles/week) 

Overall Experience       

Collaborative Orientation  -     

Overall user .195 -    

Overall designer .156 .190 -   

Group Climate .315* .756** .212 -  

Experience  -.097 .172 .080 .112 - 

Collinearity Statistic      

Tolerance .870 .418 .939 .396 .948 

VIF 1.149 2.391 1.065 2.523 1.055 

  

The model provided additional insight into the factors that explain the overall 

experience score. We found a main effect of collaborative orientation and experience 

levels on the overall experience score. The collaborative orientation scale measures a 



 

279 

person’s orientation to work with others, rather than solving problems themselves. 

Experiences is a measure of how much understanding the person has with running and 

is expressed by how many miles the person runs per week. Collaborative orientation 

significantly influences the overall experience of the runners and designers. 

Participants who felt that they would rather work with a group, or could produce more 

innovative ideas as a group were more likely to have a positive experience in the 

participatory design sessions. A person’s experience level, conversely has a negative 

effect on their overall experience, where people with greater experience, are more 

likely to have a less positive experience in the design sessions. There were not any 

main effects of the designer or user performance or group climate on the overall 

experience scores.  

Table 5.15.2 Results of a general linear mixed model to further 

explain the overall experience of the participants. 

Dependent/effect Variable d.f. F P 

Fixed Intercept 1, 46.249 17.240 .000* 

Fixed RunDesign 1, 65.720 4.062 .048* 

Fixed LU_NLU_FLU 2, 11.109 .014 .986 

Fixed Collaborative Orientation 1, 71.625 5.060 .028* 

Fixed Overall user 1, 17.104 .004 .950 

Fixed Overall designer 1, 9.309 .052 .824 

Fixed Group Climate 1, 14.670 .914 .355 

Fixed Experience 1,  13.339 6.364 .025* 

 

In Table 5.15.2 we see a significant difference between the mean scores of 

runners and designers on their overall experience (p = .048), but no significant 

differences between LU, NLU, and FLU groups were observed (Table 5.15.3). 

Table 5.15.3 Comparisons of Mean Scores in Overall Experience 

Group Estimated Mean  Standard Error  95% CI 

Runners 4.747 
b
 .074 4.586, 4.907 
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5.16 Discussion and Conclusion 

Of primary interest in this research was the overall experience of designers and 

users in a participatory design scenario, where facilitation was explored as an 

influence on the overall collaborative process and product outcome.   

It was found that base layer concepts produced by professionally facilitated 

groups were highly rated among runners and professional designers. However, the 

facilitated groups had the lowest experience and process means scores.
34

  

5.16.1 Overall experience. 

The overall experience was partially explained by the collaborative orientation of 

the group members and how experienced the runners were, who participate in that 

group.  In this research, collaborative orientation did have a significant impact on the 

experience of the design session participants. Both runners and designers who viewed 

                                                 

34
 The process score was based on an overall observation of the design process and the 

experience score was reported by designers and runners who participated in the design 

session.  

 

Designers 4.467
 b
 .129 4.209, 4.725 

Lead User 4.603
 b
 .136 4.310, 4.896 

Non-Lead User 4.625
 b
 .100 4.414, 4.836 

Facilitated Lead User 4.592
 b
 .162 4.238, 4.946 

Note. Comparisons based upon general linear model controlling for the random effect of person.  

Dependent Variable = Overall Experience 

* p <.05  

b. Covariates appearing in the model are evaluated at the following values: Overall Collaborative 

Orientation = 5.6213, Overall user performance = 5.2744, Overall designer performance = 4.9024, 

Group climate = 4.5976, Man miles per week of the runners in the group = 37.8716.  
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the participatory scenario as a means to achieve a better outcome, than they could 

achieve by themselves, had an overall better experience.  

However, runners who had more experience with their sport as measured in the 

amount of miles they were running per week at the time of the design sessions 

reported an overall less enjoyable experience. This is in line with findings addressed in 

Chapter 4 where experience levels were related to usership scores. High-scoring and 

high-performing users may have been less enthusiastic about working in a 

collaborative design environment because their problems or proposed solutions  were 

not sufficiently addressed in a group design format.  

Overall Process. The overall process was partially explained by significant 

impacts of the facilitator attributes (whether the facilitator was a designer or 

professional facilitator) and the overall group climate.  

Factors that could have possibly explained the overall lower scores of facilitated 

groups included a conflict of roles between the professional facilitator and designers 

and the flow of the design sessions.  

Roles. Throughout the collaborative process, the roles of the designer and 

facilitator were in conflict. In this particular sample, the student designers did not 

embrace the co-creative process, but rather acted as facilitators, regardless of the 

group composition. A significant finding of this research is that although the 

professional facilitator was present to enable the designer to be a co-creator and 

contributor in the design process, the designers continued to view their roles as 

facilitators. This negatively influenced the perceived group process, as designers 
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viewed their roles as obsolete when a professional facilitator was present. The 

facilitation process was perceived to impact the creative process, or flow.  

A possible solution to the perceived designer/facilitator conflict is to train 

designers to become facilitators, where designers have the background knowledge to 

manage group dynamics but can also manage the creative process and not interrupt 

flow. As this research has shown, student designers do intuitively have the skillset to 

manage group activity.  

 The roles of design professionals today are to synthesize information from many 

sources, be comfortable working with others, manage group activity, promote creative 

thinking, search vast seas of information, and create new and worthwhile knowledge 

(Englund et al., 2006).  In a collaborative design environment, the role of the designer 

has to expand to accommodate additional requirements of participatory design.   

Huybrechts et al. (2012) showed that designers had a hard time releasing control 

over the participatory process. This phenomenon also unfolded in this participatory 

design scenario when designers were hesitant to give democratic power over the group 

process which is evident by the use of a predominately hierarchal facilitation model. 

Additional facilitation training would enable designers to draw from a range of 

facilitation styles and move beyond the hierarchal style toward  a cooperative and 

autonomous facilitation style which are more in line with the main concepts of 

participatory design. Implications of this may be that student designers may benefit 

from training in facilitation methods as part of their apparel design curriculum. 

Creative process – Flow. The designers in this study felt that a systematic 

facilitated process may interrupt the creative process or flow. Flow is the idea that 
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creativity does not follow distinct steps and stages, but rather the creative flow is 

outside of the constraints of time.  Facilitation may have disrupted the flow or natural 

rhythm of creativity in the design sessions, therefore having a negative effect on the 

overall process.   

Range of experiences. It could be also that within the facilitated groups, a range 

of processes and experiences were addressed. With only three facilitated groups, lower 

ratings of process and experiences could have an exaggerated impact on the overall 

rating.  

Group Climate. As Paulus & Nijstad (2003) explain, groups are not a closed 

system, but rather they interact with their environment.  This research clearly shows 

that both negative and positive dynamics contribute to the overall group climate and 

impact the process. Professionally facilitated groups were shown to encourage positive 

forms of group dynamic like a critical climate and room for debate while managing 

negative forms such as compulsive task orientation, and physical isolation of group 

members. Paulus & Nijstad (2003) report that the most beneficial environment for 

creative performance is a critical yet welcoming climate in which new ideas are 

valued, but in which there is no excessive consensus seeking. In this study, we found 

that the while a student designer can manage some aspects of group dynamic, a 

professional facilitator contributed more in ensuring a positive (and productive) group 

climate.  

Process vs. product outcomes. The experience and process mean scores are in 

conflict with the overall product ratings. All three professionally facilitated groups 

were among the top 1/3 highest scored base layer concepts. Furthermore, the highest 
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rated base layer concept was a result of the professionally facilitated group. From the 

product perspective, there is a positive impact of the professional facilitation process 

on the product outcome. This finding is in line with findings from Santanen, Briggs, & 

de Vreede  (2004) who found facilitated brainstorming generated more solutions, had 

higher creativity ratings, and greater concentration of solutions.   

The base layer products developed by facilitated groups were thoughtful and 

intelligently combined different fabric and garment features to generate a concept that 

is distinct from products available on the market. In the concepts developed by 

professionally facilitated groups, the runners incorporated advanced technology 

concepts that ranged from wearable electronics, advanced laser cutting techniques, to 

advanced fabric concepts. Wear trial testing, further showed that the concept produced 

by a facilitated group was superior to both another concept produced by users and to 

commercially available garments.  

5.16.2 Participatory design process. 

In taking into consideration the overall process, experience, and product 

evaluation outcomes a revised design process and design session protocol are 

proposed that will address the facilitator dynamic (Figure 5.16.1). This proposed 

design process is a method which may be adopted as a participatory design tool when 

working with users. It is proposed that either the roles of the facilitator and designer 

are clearly outlined prior to the design session, or that the designer who facilitates the 

session is well versed in facilitation methods. The advantage of designers trained as 

facilitators is that they can judge the creative process, while still managing group 

dynamics. In addition, just as the users need permission to generate innovative ideas, 
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designers need to be granted permission to act as co-creators and contribute their 

experiences to the group.   

Because of the success of the product outcomes produced by facilitated groups, 

the revised process is based on that model of design.  Time is equally distributed 

between brainstorming, sketching, and consensus making, although it may be 

beneficial to relax or completely remove the time constraints.  The sketching process 

is used at the beginning of the process as a way to have users record their ideal top 

before moving into the brainstorming session. This will allow users who have ideas 

coming into the design sessions to record, explore, and articulate their ideal concept to 

the group. In the brainstorming stage, users and designers contribute ideas, while 

trying to move beyond personal preferences toward design elements that are rooted in 

experience or backed by information. The consensus making stage, ideas are merged 

together into a thoughtful concept that meets the needs of the users, but also interfaces 

well as a cohesive design. In this phase, multiple iterations of sketches are produced 

and refined by the group. The process concludes when the group has a concept that is 

agreeable to the group and innovatively meets their needs. This process may be a 

useful participatory design tool when working with users.  
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Figure 5.16.1 Participatory design process and suggestions. 

SUGGESTED PROCESS: 

 Provide a clear statement of the roles of the different group members. 

 Provide a clear statement about the goals of the design session including what is to be accomplished by the 

end of the session. This includes sharing all the process-related information with all members of the group.  

 State explicitly that the group members have permission to be creative and contribute to the group.  

 Engage in positive group dynamics; specifically engage people who are quiet and physically isolated. 

 Manage the brainstorming process and keep it to roughly 1/3 of the time so that there is time to generate a 

sketch that is a representation of the best ideas of the group. 

o Use sketching as the brainstorming. Instead of writing down a list of problems with the base layers they 

currently have, have the runners sketch their dream top, then discuss the features, and then come up 

with a combined design.  

 State explicitly that the group should not feel constrained by current fabrics, construction technologies, and 

current base layer designs 

Provide as much technical detail as possible about fabrics and samples. 
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5.16.3 Future Studies 

As with any study on group creativity, the context and dynamics of the group are 

always at play, therefore future research should continue to explore various context 

and people-related dynamics that were not addressed in this research, for example: 

 Diversity: age, sex, ethnicity 

 Background:  occupational background, skill-sets in the pool of participants,  

 Mental orientation: propensity for problem solving, flexibility of ownership of 

ideas, and trust within group members.  

The source of inspiration and influence of examples should be explored. The 

users in this study were provided with inspirational images and they were encouraged 

to bring samples of garments they liked. The influence of examples should be further 

examined to see if they have a positive impact on concept development, or as 

Mangusson (2004) found, whether examples tend to constrain ideas. 

The act of sketching should also be further explored. The creation of a physical 

artifact is in line with participatory design methods, but the simple tools provided to 

generate the artifact may not be sufficient to fully articulate the concepts. Furthermore, 

sketching may be critically evaluated to see if it helps generate new knowledge or if it 

fixates ideas.  

Overall, the participatory design oriented design sessions allowed users, 

designers, and a professional facilitator to make decisions about the design concept as 

they were creating the artifact. By having a professional facilitator aid in the decision-

making process, designers and users were able to develop solutions that met their 

needs. In the participatory frame, decisions were made collaboratively between users 

and designers, granting users the right to take part in the decision-making process 
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(Barcellini et al., 2015). The participatory process enabled the groups to develop 

successful base layer concepts that were validated by a larger community of users and 

professional designers. When compared to commercial garments, the solutions 

produced by users performed as well, or outperformed commercial garments.  

5.16.4 Limitations 

The researchers acknowledge that there are limitations in this study. Consistent 

with research on group creativity, this research examines small groups in controlled 

laboratory settings which allows for careful observation and assessment of 

performance (Paulus, Dzindolet, & Kohn, 2012), but does not factor in contextual 

influences found in functional teams. The researchers also acknowledge that all 

participants are from the Finger Lakes area and may result in location bias. It is not the 

intention of this study to make claims about the sample populations, only to explore 

and share process-oriented findings so that other researchers may also identify the 

same patterns.   
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CHAPTER 6  

6 SUMMARY, CONCLUSION, AND RESEARCH DIRECTIONS 

It was the main tenant of this research that those who will be affected by design 

should be included in the process. The process of design is a complex task because 

designers balance the practice of design, while considering the practice of use. An 

important aspect of design is the negotiation of use between users and designers, 

therefore, making design a collaborative activity (Bødker et al., 2002). It is important 

to emphasize the multi-voiced nature of design. Clashes between the designer's 

perception of the user and the user's perception can be explored by collaborating with 

users. 

As Bossen et al. (2012) address, collaborations with users, “can open up a ‘third 

space’ which neither belongs to the developer/researcher nor to the users involved, and 

in which new insights, skills, and identities can emerge.” This process of mutual 

learning and generating new knowledge are core values of participatory design, where 

users are valued as fundamental to the design process.  The complex method of 

collaborating with users is largely unexplored and could benefit from additional 

exploration through alternate domains like participatory design to enhance the  

understanding of the value of users as collaborators (Morjaria et al., 2013).  

The overall aim of this research was to explore concrete aspects of user-

collaborations in the product development process, which may improve the product, 

and the overall process of working with users. Specifically, this research addressed 

users as collaborators who can make valuable contributions to the design and 

development process. User contributions are important to consider in the design and 
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development process so that designers can move away from abstract representations of  

perceived use to concrete ideas and solutions that are grounded in insightful 

understandings of user’s needs.  

6.1 Critical Analysis and Ideas for Future Research  

This research is the beginning of a long journey to understanding user 

contributions in the functional apparel design and product development process. Many 

aspects of collaborations with users were addressed in this project, however there are 

still many facets of user collaborations that are unclear and require additional research 

to fully understand. This research, therefore, concludes with a discussion of ideas and 

future areas of research that were either directly, or indirectly a result of the research 

findings.  

The overall aim of understanding user contributions was addressed in three papers, 

which detailed how users are currently engaged in the functional apparel design 

process, the efficacy of lead users as a theory to identify effective user-collaborators, 

and the overall experience of designers and user interactions in a collaborative design 

scenario.  

6.2 Making meaning from user collaborations. 

Interviews with industry professionals revealed a duality in the collaborative 

experience for designers when working with users. Designers view user input as 

valuable, but designers still use their personal insights and experiences to transform 

user insights into workable product concepts. The translation process is somewhat 

unclear although script analysis provided a way to assess the process by which 
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designers convert user input. Designers synthesize user input with their expertise and 

intuitions to create innovative products. In this philosophy of design, designers 

continue to embed their assumptions into the design, although there is a series of 

checks and balances that ensure the designer’s assumptions of use are validated with 

user data. User data inspires the designers to generate innovative products and, in this 

way, the users’ expectations are embedded into the product.   

It is in the experiences with users through a variety of participatory methods (as 

outlined by the study participants in Chapter 3), that designers are able to share 

understand their needs. It is unclear how designers go from an experience with a small 

set of users to generalize the decisions to an entire market (Beyer & Holtzblatt, 1998). 

Through collaborations with users, designers have a shared understanding of what the 

data mean and what they should do about it.  When aspects of a design solution have 

been vetted by users who are representatives of the market then they are more likely to 

address the needs of a whole target market.  

Future areas of research should move toward a model of participatory design, 

where users drive the innovation process and share some of the decision-making 

power regarding the product outcomes. It should be emphasized that the products 

created through participatory methods would be different from apparel products 

developed in the current user-centered design system, as the level of user involvement 

would be one where power is transferred to users to make decisions in the product 

development process. Moreover, users would be able to see their contributions evolve 

through the design process and be active decision makers in the conversion of their 
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input. These differences in involvement and decision-making would contribute to a 

different relationship between the user and the designer.  

6.3 Scope of users. 

Findings from the interviews with the professional designers raised the point 

that people from within the company may be good collaborators. Prior to this research, 

it was thought that users should always come from outside of the company to reduce 

assumptions made about users and to protect themselves against bias.  The 

interviewees noted that many people who work at the activewear companies are part 

of their target demographic of users. Designers who work with people from within the 

company don't have to worry (as much) about proprietary information and some of the 

users may have vested interests (i.e. their reputation) in ensuring the product's success. 

Most importantly, however, is the ease of accessing and the amount of contact time 

the designer may have with an internal user. Accessing users from outside of the 

company, especially professional athletes, can be a major deterrent to working with 

users. If users are within the same company, the designer may feel like they can have 

more frequent and informal interactions with them. When moving toward a user-

driven model of design, frequent contact with users is imperative. The dynamic 

between internal users and designers may be explored through observational and 

ethnographic research studies.  

It is still the view of this researcher that the actual designer of the product 

should not be the user collaborator. There is no doubt that the designer's expertise and 

intuition play a major role in the development of products, but to ensure that products 
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are not prescribed with hypothetical assumptions of use, the designer should not also 

serve the role of the user. The functional apparel product development process (in its 

current state) is effective in implementing a series of checks and balances to address 

assumptions about use, but if the designer is also the user, some of the assumptions of 

use may not be examined and may negatively influence the final product outcome. In 

the current process, much work is done to generate detailed user insights, and then 

validate the insights in order to separate out personal preferences from trending user 

needs. At this stage in the conceptual development of users as collaborators, the role 

of the designer and user should remain separate. Separate roles ensure that the 

designer may continue to serve the intuitive function of design, while the user 

negotiates the aspects of use.   

6.4 Usership and thresholds. 

It was evident in the interviews with the professional designers that they have 

perceptions about the value and contributions of certain types of users. Designers 

prefer to work with users who can articulate both their problems and potential 

solutions to solve their problem. According to the literature, both of these traits are 

salient in lead users (Franke & von Hippel, 2003; Luthje et al., 2003; Morrison et al., 

2000). Lead users produce better product outcomes because they experience needs 

before other users, they expect to benefit from a solution to their needs, they and have 

the technical know-how to try and address their needs. It was observed in this research 

that lead users have the potential to enhance the collaborative product development 
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process. This research study found a positive relationship between usership scores and 

garment scores indicating that lead users can produce innovative products. 
35

 

The method to sort users on a ‘usership’ threshold is a major contribution of 

this research project. The development of a threshold is one-step closer to thinking 

about usership on a continuum rather than as a lead user - non-lead user dichotomy. 

The threshold provides a systematic, yet approachable way for designers to sort users. 

To use the threshold, a designer may survey their pool of potential users, analyze the 

data through an examination of the mean scores and compare the mean scores to the 

concepts on the threshold. When defining user groups, it is recommended that users be 

analyzed on each concept independently in order to  provide a clearer and more 

flexible application of the threshold. If the concepts are combined into one scale, the 

result may be a loss of information (Franke et al., 2006). Further refinement of the 

threshold will be an important factor in research designed to develop a more 

sophisticated look at the influence of usership orientation on product success. 

Although LU mean scores were higher than NLU, overall this research did not 

find LU groups to produce significantly better garment concepts than traditional users. 

Therefore, a refinement of the threshold scores are suggested as a way to further 

                                                 

35
 In this study, lead users were explored as one type of user that can have a significant 

impact on the product development process. However, this study did not fully address the 

question of, “Are products which are developed with lead users better than those developed by 

NLU?” because there was no control group, it cannot definitively be said that lead user-

developed concepts are better than concepts developed by a mix of users can. Therefore, in 

future work it will be important to include a control group so that the effect of usership may be 

further explored.  
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discriminate lead users from the rest of the users and observe the impact of usership on 

the product outcome. The thresholds were initially established based on a visualization 

of the data. After the design sessions, the researcher went back to the individuals who 

performed well in the sessions and evaluated their usership scores to come up with a 

set of revised threshold scores.  The revised threshold scores are presented in  

Table 6.4.1. These new thresholds should be tested with additional research. If 

the positive correlation of usership and product scores is valid, higher thresholds 

should clarify lead user’s contributions.  

Table 6.4.1 Revised usership thresholds based on design session observations and concepts 

Variable 

 

Modified Proposed Threshold Original Threshold 

Technical Experience 5.00 5.25 

High Expected Benefit 4.40 4.60 

Leading Edge Status  3.70 3.75 

WPI – Intrinsic Motivation 5.50 6.00 

Note: Threshold is on a 7-point scale, where a score of 7 is the highest possible score. 

6.5 Collaborative Orientation 

It was assumed at the start of this research that lead users would make good 

collaborators because they would find it exciting to brainstorm solutions to their 

problems with other like-minded users. Interestingly, this research found that lead 

users are not collaboratively oriented; they would rather work by themselves than a 

group to solve their problems. Usership scores are positively related to the product 

scores, but negatively related to collaborative orientation. Furthermore, users’ 

experience levels (e.g. miles per week) were also observed to be positively related to 

usership, but negatively related to collaborative orientation. Therefore, elite athletes (if 

they are high-scoring lead users) may not be easy to collaborate with. In knowing this 
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prior to working with the user, the designer may be able to cater the collaboration 

method to meet their needs. It may be that methods which are more one-on-one or 

follow some of the detailed user insights methods outlined in Chapter 3 are more 

beneficial when working with lead users. In the interviews with the professional 

designers, they alluded to this issue. They felt that it was a better use of their time to 

conduct an interview with an elite athlete, over a more group oriented workshop or 

focus group. Therefore, it is necessary to address the dynamics that may be imposed 

by lead users in the collaborative process.   

Although lead users may not be the best collaborators, they show potential for 

developing successful products and it is important to understand the contexts in which 

different users feel comfortable, because their context may impact their innovation. 

One way to understand the contexts in which lead users prefer to work, would be to 

compare the output of nominal groups (groups of 1) to small groups where lead users 

are provided with one-on-one access to designers.  The results of a study such as this 

can provide additional insights on how best to engage users (or elite athletes) and 

make the most of the collaboration.  

6.6 Facilitation 

The findings of this research indicate that concepts produced in professionally 

facilitated groups were highly rated among their peers, although the facilitated groups 

had the lowest experience and process outcomes. All three professionally facilitated 

groups were among the top 1/3 highest scored base layer concepts and the highest 

rated base layer concept was a result of the professionally facilitated group. This 
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finding is in line with findings from Santanen, Briggs, & de Vreede  (2004) who found 

facilitated brainstorming generated more solutions, had higher creativity ratings, and 

greater concentration of solutions.   

However, in this research, we observed a clash between the facilitation process 

and the creative process.  Because the facilitator’s process does not take into account 

the fluid nature of creativity, facilitation was viewed by the student designers who 

participated in the design sessions as constraining the creative potential of the group.  

If designers who are cognizant of creative flow were also trained as facilitators then 

they may be able to manage both processes. It was observed in this research that the 

student designers already viewed their role as facilitators in the design process. It is 

unclear whether the designers assumed this role consciously or sub-consciously. They 

may have assumed the responsibility of the facilitator in order to get the group to the 

desired outcome goals, and therefore, restrained their creative contributions.  At a 

conceptual level, the argument could be made to retain two separate roles of a 

facilitator and a designer. As was illustrated in the research, the facilitator could 

"protect" the creativity agency the designer from too much responsibility and 

empower the designer to be a significant contributor to the group idea generation 

process. If facilitators are retained in the process, or designers are trained in 

facilitation, facilitation remains a significant avenue of continued exploration. Based 

on the interviews with the professional designers, facilitation is not currently being 

used (with any consistency) in the functional apparel product development process.  

Facilitation was also observed to have a positive impact on the product outcomes. 

However, the facilitator only worked with lead user groups. This was justified as a 
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way to optimize the use of the facilitator and lead users with limited resources. Future 

work would specifically explore the impact of facilitators on the idea generation 

process by giving access to a facilitator to both types of user groups. This would help 

isolate the impact of facilitation. It may be that facilitation, over usership has a 

stronger influence on the product outcome. Although that was not particularly 

observed in this research, future study designs can manipulate facilitation as the 

dependent variable.  

6.7 Tools to Engage Users’ Latent Needs 

In a critical analysis of the overall design session process, the researcher found that 

parallel design session process used in this study is an efficient way to synthesize 

ideas from many participants into a reasonably manageable amount of data about user 

needs. Furthermore, the design session process and sketch outcomes, to some extent, 

reduce the amount of conversion or translation required to interpret user needs. The 

sketches are concrete examples of potential solutions developed by actual users.  

However, from this research it is still unclear whether the process of developing a 

sketch is a useful way to engage users. It was not clear that by simply generating a 

sketch artifact, the users moved away from only recording their preferences to 

articulating their latent needs. Further research is necessary to empirically say if 

sketching is useful for users to articulate their future desires as a participatory design 

tool,. Overall, the design sessions produced a manageable amount of user input, 

grounded in solutions proposed by users through sketching.  
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It may be that there are other tools that are better at motivating users to share their 

conceptual needs. As the technical competencies of users develop (especially lead 

users), what other tools and technologies will be available in the future? In five years, 

will everyday people be fluent with 3D visualization software? In five years will the 

interfaces of CAD apparel technologies be user-friendly enough that users who have a 

general understanding of 3D design can visualize their ideal solution to their needs? 

Could these tools empower users to generate concepts that meet their needs while not 

feeling constrained by the low-tech tools currently utilized in participatory toolkits? 

For now, sketching is a useful tool to generate representations of concrete needs, but 

future research may explore additional tools to help users articulate their ideas.  

6.8 Additional Samples  

 The most exciting aspect of this research is to apply the findings of this 

research to other samples and other apparel products in future research studies. It will 

be interesting to see if the findings observed in this research transfer to other groups of 

users and further substantiate LU or facilitation methods as means to enhance the 

functional apparel product development process. Additionally, the outcomes of this 

research may be applied in professional environments. The methods and tools 

developed in this research can potentially provide professional designers with concrete 

ways to identify users and engage with users to enhance the ways in which they 

collaborate with users. Future research may approach companies who have the 

flexibility in their organization to implement new collaborative methods. Overall, a 

shift toward a user-driven style of design may require a shift in designer’s outlook of 
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the design process. As Huybrechts et al. (2012) showed, designers may have a difficult 

time releasing control in the participatory process because they are reluctant to reveal 

their procedures and processes. To some degree, the methods suggested in this 

research could initiate a shift toward users driving the design process.   

6.9 Limitations  

As mentioned throughout this research, one of the main limitations of this 

research on collaborations with users is that this research examines the user, 

facilitator, and designer dynamic outside of their actual working context and does not 

factor in contextual influences found in functional teams. In a way, this is 

advantageous so that certain variables may be controlled, but overall it is unknown 

whether the same results from this research would be experienced by professional 

design teams.  The researchers also acknowledge that the pool of user collaborators 

used in Chapter 4 and 5 are from the Finger Lakes area and may result in location bias. 

Furthermore, the outcomes of the design sessions may have been influenced by the use 

of non-professional designers in the design sessions. This is a valid point, although 

many of the student designers currently held, or were working toward advanced 

degrees in design. Furthermore, some designers worked as professional designs. 

Future research could explore the designer’s experience levels on the product and the 

process outcomes.   

 The researchers acknowledge that there are a number of other limitations in 

this study, but measures were taken to ensure the quality of this research. Most 

importantly, the research conducted in the “lab” environments were grounded by the 
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initial interviews with professional designers. The conceptual findings of the research 

were tested by developing and testing physical artifacts.  
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APPENDIX A 

IRB APPROVAL FORM – CONCURRENCE OF EXEMPTION 
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APPENDIX B 

INTERVIEW PROTOCOL 

Think about the most recent project where everyday people or everyday users were 
consulted as part of the product development process. With that project in mind, 
please answer the following questions.  

Purpose/Process 
1. Can you please briefly outline the overall product development process with 

users? 
a. At what stage of the process, did the relationship with the user begin?  
b. For how long did a particular user play a part in the design process? 

(e.g. was it a single interaction/extended period 
c. Were the users already known to the project team?  

2. R.Q. - What was the intention of the collaboration (e.g. generate or refine ideas, 
feedback/assessment)? 

3. Could you describe the decision-making process regarding whether to include 
users in the design process? 

a. How does product complexity factor into the decision to use users in the 
product development process? 

4. How do you recruit or locate users? 
a. Do users ever approach your company with ideas for products? 

i. If so, do you include them on the project team? 

Motivation 
5. R.Q. – In your opinion, what factors motivated users to take part in the 

collaboration process? Why was participating important to them? 
6. Do you offer users any incentives to work on the design team? 

 

Roles 
7. How many professionals made up the design team? 

a. How many users were included on the design team? 
8. R.Q. - What were the roles of the designers and the users in the collaborative 

process?  

Communication 
9. R.Q. - How does the design team and negotiate differences in language and 

skill abilities with users? 

Influence 
10. R.Q. - How much influence did the user have?  

a. In your opinion, what value should be given to user input? 
b. In your opinion, should user input have more or less value than 

designer input?  
11. R.Q. – Was actual user input utilized in the final iteration? 
12. R.Q. - How did designers translate users responses into useful design ideas? 
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Who/defining users 
13. What type of users did you seek to work with?  

a. R.Q. - If you had to define the users who participated what 
characteristics did they have?  

i. What characteristics did you seek?  

Assessment 
14. R.Q. - Who was involved in the evaluation of the product at the end of the 

design process?  

15. Do you feel the product developed with users met the users’ needs? 

16. Do you feel the product developed with users met the company’s needs?  

c. Are users involved in the assessment of the final product?  

Emotional Response 
17. R.Q. - What was the design team’s overall response to the collaborative 

experience (e.g. letting go)?   
b. In your opinion, what was the user’s overall response to the collaborative 

experience (e.g. becoming experts)? 
18. Working with users? Why do you feel it was important or unimportant? 

Conclusion 
19. What would you say worked particularly well in relation to the involvement of 

users in the design of this project?  
20. What did not work well?  

a. What barriers or difficulties did you face? 

21. What tools would be helpful in improving the collaborative Apparel Product 
Development Process?  

 
Do you have any other comments to make in relation to this topic? 

Additional Participants 
Are you aware of any other people within your organization to whom we should 
speak about this type of participative design? Yes or No 
 
 



 

313 

APPENDIX C 

INSTRUMENT – USERSHIP SURVEY 
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APPENDIX D 

INSTRUMENT – EXIT SURVEY
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APPENDIX E 

INSTRUMENT – Base Layer Vote 
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APPENDIX F 

Wear Trial Protocol 

 

Controlled Lab Setting – Four trials 

1. Pre-trial Set-up:  

 What to bring:  

o “Favorite” Base layer, currently in your wardrobe 

o Wear running tights and shoes or bring them to change into 

o Any other accessories you normally would bring/wear on a run of ~90 min. 

in length (e.g. headphones, phone, etc.) 

o  

 What I (the researcher) will provide: 

o 2 Prototype base layers, and commercial base layer 

o Changing area 

o Water 

o Measuring equipment: scale, measuring tape 

 I will measure and photograph your ‘favorite’ top 

 

2. The testing will last approximately 90 min.  

 You will change into one of the tops (randomized order) 

 I will measure your pre-run weight and ask you the Personal Thermal State 

Questions 

 You will run for 10 minutes at a comfortable pace on a treadmill while wearing the 

first top wearing only base layer and running tights (bra for women).  

 After 10 min. I will gather a Post-trial weight  

 You will rest for 10 min. and fill out wear trial journal for the first garment  

 We will repeat steps 1 and 2 for the remaining three garments 

 

3. After the trials  

 I will give you the garments for field testing 

 I will also go over the methods of the field trials & washing instructions 

 

  

 

Field Testing 
The methods for the field testing are as follows:  

 You will run in all four test garments for three field trials each 

o 4 garments X 3 trials = 12 trials over a period of four weeks.  

 While on run, keep the following evaluation criteria in mind: 

 Functionality 

 Mobility 

 Thermal comfort 
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 Effectiveness of the design  

 Immediately after each field test, you will record  your reaction to the garment/run 

in the journal.  

o Report the temperature, relative humidity, and weather conditions 

(inducing wind speed) 

 The best you can, try to keep runs consistent for each trial (e.g. duration of run, 

intensity of run, time of day, garment system/layers) 

 You may wash the garments as necessary following the methods outlined in the 

wear trail journal  

 

  

 

 

After you have completed the journal – email me so we can do one final evaluation and 

exchange the wear trial journal: Approx. 30 min.  

 At the conclusion of the field trials, you will return the garments to me, so I can 

take pictures and measurements of the garments (so bring them!) – you will take 

these back home with you after I have taken pictures/measurements.  

 You will also give me the wear trial journal – which I will keep 

 During this time, I will ask you your final thoughts on the prototypes and your 

experience of participating and contributing to the design and testing process.  

 

Human-Subjects Approval 

This research and all of the proposed methods and protocols have been reviewed and 

approved by the Cornell Univ. Institutional Review Board.  

 

 

Controlled Lab Setting – Garment Randomization 

 
 

Participant Sequence 

Participant 1 Proto 1 Proto 2 Favorite Runners World 

Participant 2 Runners World Proto 1 Proto 2 Favorite 

Participant 3 Favorite Runners World Proto 1 Proto 2 

Participant 4 Proto 2 Favorite Runners World Proto 1 

Participant 5 Proto 1 Proto 2 Favorite Runners World 

Participant 6 Runners World Proto 1 Proto 2 Favorite 

Participant 7 Favorite Runners World Proto 1 Proto 2 

Participant 9 Proto 2 Favorite Runners World Proto 1 
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APPENDIX G 

INSTRUMENT - WEAR TRIAL JOURNAL 

 
WEAR TRIAL EVALUATION 
Thank you for participating in the wear trail evaluation of 

the prototype and commercially available running tops.  

 

Participant code # ___________ 
Proto # _________________________ 

 

To ensure that your efforts are utilized in the most efficient manner, please follow these 

guidelines to filling out this wear trial journal. 

 

 Wear and fill out this evaluation (following pages) for the prototype, ‘favorite’ top, and 

‘control’ top for 3 runs each. 

 By the end, you should have __ total wear trial forms.  

 The evaluation period is 3 weeks 

 Trial 1 is the first occasion you test the top. Trial 2 is the second time, and so on. 

 Under comments, include anything unusual regarding the garment or any deviation 

from its original status that you have noticed. 

 Please be as specific and complete as possible. 

 

Thank you again, for participation in this study. Your help is valuable as a tool for this and 

future research in the area of product development. 
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WEAR TRIAL EVALUATION 
 (These questions only need to be filled out once!) 

 
Please describe your favorite top you will be using for these wear trials: 

Brand :_________________________________ 

Size :__________________________________ 

Fiber Content :______________________________________________________ 

How long have you owned the top? _____________________________________ 

Approx. how many times have you washed it? ____________________________ 

 
How would you best describe your familiarity with the prototype being evaluated?  

 I was not aware of such a product  

 I am generally aware  

 I have investigated or researched such products  

 I have participated in a demo of a product like this  

 I have purchased or regularly use a product like this  

 
FILL OUT THE FOLLOWING INFORMATION FOR EACH WEAR 

TRIAL  
(E.g., each time you wear the prototype, each time you wear your favorite top, and each 

time you wear the commercially available top). 
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WEAR TRIAL #: ______ 

TYPE OF TOP TESTED: 

 Prototype Top  

 Commercially available top (control)  

 Favorite Top  

 

Date:________________________________ 

Duration of run:________________________ 

Distance of run:________________________ 

Temperature (° F): _____________________ 

Relative Humidity (%): __________________ 

 

What time of day did you test the top? 

 Dawn  Daytime  Dusk  Night  

Time of day  
        

 

What was the run like? 

 Easy Run  Long Run  Hard Workout  Race  

Intensity  
        

 

What were the conditions like? 

 Clear  Partly 
Cloudy  

Overcast  Light 
Rain  

Heavy 
Rain  

Light 
Snow  

Heavy 
Snow  

Conditions  
              

 

Was there wind? 

 No Wind  Light Wind  Heavy Wind  

Wind  
      

 

COMMENTS: 
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PLEASE RATE THE TOPS ON THE FOLLOWING FEATURES:   

     (Please only check one rating per question.) 

 1  2  3 4  5 6 7  8 9  10   

Garment is 

heavy 

                    Garment is 

light  

Garment is 

stiff 

                    Garment is 

flexible  

Hard to put 

on: 

                    Easy to put on  

Did NOT keep 

me at a 

comfortable 

temperature 

                    Kept me at a 

comfortable 

temperature  

Torso is NOT 

adequately 

covered 

                    Torso is 

adequately 

covered  

Restricts 

movement of 

arms 

                    Freedom of 

movement of 

arms  

Restricts 

movement of 

waist 

                    Freedom of 

movement of 

waist  

Restricts 

movement 

while running 

                    Freedom of 

movement 

while running  

Unsatisfactory 

fit 

                    Satisfactory fit  

Non-functional 

design 

                    Functional 

design  

Fit is too tight                     Fit is too loose  

Garment 

sticks to skin 

                    Garment does 

not stick to skin  

Fabric stays 

damp 

                    Fabric stays 

dry  
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Fabric is not 

stretchy 

                    Fabric is 

stretchy 

Fabric is 

Scratchy 

                    Fabric is 

soft/smooth  

The garment 

looks 

unattractive 

                    The garment 

looks attractive 

 

PLEASE RATE THE TOPS ON THE FOLLOWING FEATURES: 

        (Please only check one rating per question.) 

 1  2  3 4  5 6 7  8 9  10   

Design feature 

1 is 

inadequate 

                    Design feature 

1 is adequate  

Design feature 

2 is 

inadequate 

                    Design feature 

2 is adequate  

Design feature 

3 is 

inadequate 

                    Design feature 

3 is adequate  

Uncomfortable 

wrist cuffs 

                    Comfortable 

wrist cuffs  

Uncomfortable 

collar 

                    Comfortable 

Collar  

Dislike 

garment 

                    Like garment 

 

Please describe your view of the overall performance of the top while running. 
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Wear/Abrasion - Describe your impressions: 

Describe the top's ability to keep you warm while running in cold weather: 

Did you clean/wash the top? If so, please explain how and with what cleaning 

detergent: 

Please describe any way in which the top interfered with the wearing or using the rest 

of your running ensemble: 

What is it that you like most about the top being evaluated? 

What do you like least about the top being evaluated? 

 

COLD WEATHER TOP FIT AND FUNCTION - OVERALL  

       What is your overall impression of the top being evaluated: 

 Excellent  

 Good  

 Fair  

 Poor  

 

COLD WEATHER TOP FIT AND FUNCTION – UPPER BODY MOBILITY  

 What is your impression of your arm mobility (shoulders, elbows) of the top being 

evaluated: 

 Comfortable  

 Somewhat Restrictive  

 Too Restrictive  

 

If you found the top to be restrictive, what motion was restricted?  
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PRODUCT SURVEY 
FILL THIS OUT LAST 
 

How often could you find a use for this product? 

 Once a week or more often 

 2-3 times a month  

 Once a month  

 Every 2-3 months  

 2-3 times a year  

 Once a year  

 Do not use  

 

Based on the prototypes, how interested would you be in buying this new product if 

priced within your budget? 

 Not at All Interested  

 Not Very Interested  

 Neutral  

 Somewhat Interested  

 Very Interested  

 

Which of the following best describes your need for this product? 

 I really need this product because nothing else can solve this problem.  

 This is a minor improvement over what I currently use.  

 It is about the same as what I'm currently using.  

 My current product would serve me better.  

 I am not at all interested in this product.  

 

About what would you expect to pay for a new product like the one described?  

 

At what price would the product begin to look so expensive that you would never 

consider buying it? 
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Please return completed form to Kristen via email:  

• E-mail to kdm88@cornell.edu  

• If you prefer another method (e.g. mail), please contact Kristen for address 

 
 

 

  

mailto:kdm88@cornell.edu
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APPENDIX H 

IMAGES OF THE FINAL PROTOTYPES 

 

Prototype G5** 
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Prototype G9 

 

 

 

 


