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Introduction

Product designers need a comprehensive understanding of research methods as their day-to-day work routinely involves them observing people, asking questions, searching for information, making and testing ideas, and ultimately generating solutions to problems. The act of research is manifest in the design process. Product design companies now acknowledge the importance of research in their work – indeed, the research methods and particular approaches to design that a company chooses will often differentiate them from others and provide distinctive advantages for their organization, their stakeholders and their clients.

Product design is now a global phenomenon; competition for work today transcends physical, national and cultural borders, and an increasingly challenging economic environment means that product designers have to offer far more in terms of research expertise than they did perhaps 10 or 15 years ago. Huge technological advances in information, computing and manufacturing processes also offer enormous opportunities to product designers, such as the development of ‘intelligent’ products and services, although these also raise important research questions that need to be dealt with. Product designers are, in many ways, best placed to address these challenges because of the manner in which they apply their design thinking to problems.

This book aims to help you conduct effective and useful research in order to produce better products that users will find pleasure in using. It demonstrates, in a clear, highly visual and structured fashion, how research methods can support product designers and help them address the very real issues the world faces in the twenty-first century. Research methods are a somewhat neglected subject in many product-design courses around the world. The key goal of this book, therefore, is to introduce students to the variety of research methods and tools that can be used, as well as ideas about how and when to deploy them effectively. It contains a number of new and existing methods that will enable you to investigate people, form, lifestyles, services, tools and processes in ways that will make your work more useful and more delightful to their intended audience.

Each method is illustrated in the book with real-world examples in the form of case studies, tutorials and professional advice, all backed by rich visual imagery. The book covers qualitative and quantitative research methods, ethnography, mapping, trend forecasting, cultural diversity, video diaries, cultural probes and many other methods from the wide spectrum of contemporary product design. Interspersed throughout the book are several double-page ‘how to’ features. These cover the key activities that form the chapter headings of the book, namely Looking, Learning, Asking, Making (Prototyping), Testing, Evaluating and Selecting, and Communicating. The chapter headings themselves in turn provide a clear, structured and informative resource for any product designer involved in research, be that within an educational or industrial context.

Why read this book?

This book is aimed at undergraduate design students and those looking for an introduction to the techniques and methods of product design research. It will provide you with a comprehensive, relevant and visually rich insight into the world of research methods specifically aimed at product designers. The collection of practical case studies and tutorials will inform, help and inspire you to conduct research that will improve the processes, products, services and systems that you will design in the future.
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What is research?

Research can be defined as the search for knowledge, or any systematic investigation into and study of materials and sources in order to establish facts and reach new conclusions. The word ‘research’ derives from the French recherché (to search closely). The primary purpose of applied research (as opposed to basic research) is for discovering, interpreting and developing methods and systems for the advancement of human knowledge on a wide variety of scientific and humanitarian matters relating to our world.

Scientific research provides scientific information and theories to explain the nature and properties of the world around us. It makes practical applications possible. Scientific research can be subdivided into different classifications according to a multitude of academic and application disciplines.

What is design research?

Unlike scientific research, design research is not concerned with what exists but with what ought to be. Research in a design context breaks with the determinisms of the past; it continually challenges, provokes and disrupts the status quo. Whereas scientific research relies on and utilizes abstract mathematical explanations, design research uses representative images, physical models and 3D prototypes in the design and development of things that do not yet exist.

Design research also differs from scientific research, for the most part, in that it is concerned with the plausibility and appropriateness of proposals, while scientific research is concerned with universal truths. Design research tends to produce knowledge that can be defined as trans-disciplinary and heterogeneous in nature and that which seeks to improve the world.
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Fig. 1

IDEO Method Cards, developed as a tool to assist in the design process.



Design research investigates the process of designing in all its many fields. It is thus related to design methods in general or for particular disciplines. A primary interpretation of design research is that it is concerned with undertaking research into the design process. Secondary interpretations refer to undertaking research within the process of design. The overall intention is to better understand and improve the processes, products, services and systems being designed. In recent years, design research has evolved into three distinct forms – research into and about design, research as design and research through design. Despite the inevitable overlap between these three categories, there are key distinctions.

1. Research into and about design (history, theory and context) is the most established and still the most common type of work undertaken in design research circles. There are many precedents for this type of scholarly work that look closely at some specific area of practice. Such research, which is often historical, usually employs a method of critical investigation to evaluate and interpret a specific body of art and its signification. In this type of design research, the researcher is unlikely to also be the creator of the work in question. The theoretical perspective taken is generally from a position external to the work being investigated. By reflecting on existing work from outside the creative process, the researcher is able to take a more objective view.

2. Research as design (innovative design methods) is a slightly more contested category. In recent years, a number of design researchers have claimed that making designed objects is, in itself, a process of research. This category refers to the notion that the outcomes of the research are, in some way, embodied entirely in the designed artefacts. The research is likely to involve the gathering and testing of ideas, materials and techniques required to make the artefacts. While research of this type is vital to the production of some original design work, it does not necessarily imply that the artefact makes an ‘original contribution to knowledge’ in the traditional sense of research. In this category the designer, who is the researcher, is operating almost entirely within the field of interest. The artefacts are unlikely to be interpreted from an external, objective position.

3. Research through design (experimental practice) is considered the taking of ‘something’ from outside the design work and translating it through the medium. Such work, commonly termed ‘practice-based research’, is often interdisciplinary in nature and can range from an idea or concept to a new material or process. In this case the researcher will be engaged in making work within a field of interest as well as reflecting on it and contextualizing it. This reflective method engenders a viewpoint that is both internal and external to the subject of the research. In practice-based research new knowledge is generated by a combination of artefacts and the reflection that they engender. In this type of research the uniqueness and/or value will be contained in the nexus between the written text and the designed objects.




[image: Illustration]

Fig. 2

Digital technologies now provide designers with a vast array of computer-based tools to utilize in their research activities.



Primary and secondary research

Research can be divided into two forms: primary and secondary research. Secondary research involves the summary, collation and/or synthesis of existing research. Primary research involves the design researcher undertaking original research to collect new data through a range of methods and experiments. This enables the researcher to determine the size, nature, timeframe and ultimate goal of the research to be conducted. The drawback of conducting primary research is that the researcher has to create a detailed plan, and the time and cost taken to undertake primary research exceeds that of merely acquiring secondary research data and findings.

The iterative design research process

This book presents over 50 design research methods, which have been categorized into seven essential phases, represented by the main chapters: Looking, Learning, Asking, Making (Prototyping), Testing, Evaluating and Selecting, and Communicating. These phases feed into each other through an iterative design process.

Opportunity identification

The earliest stage of the design process, often referred to as ‘phase zero’, begins with the identification of problems that need to be solved, needs that must be addressed and desires that need to be sated.

Brief and specification

This stage focuses on the construction and analysis of a design brief, identifying the customers’ needs, and establishing a comprehensive product design specification (PDS).

Concept design

This stage of the design process involves the creation of a number of different viable concept designs.

Design development

This stage seeks to refine the chosen concept into a product that satisfies the requirements outlined in the PDS.

Detail design

This stage covers the key steps of transforming the chosen concept design into a fully detailed design, with all the dimensions and specifications necessary to make the product specified on a detailed drawing.

Production

The final stage involves how the product is manufactured, and focuses on determining what processes and techniques should be employed. It is important to remember, however, that some stages may occur in a different sequence or may even be omitted altogether, as each product has its own unique set of requirements and the role and scope of design research may, as a result, vary.

As a design passes through the design process, it undertakes an iterative set of cycles, with each cycle consisting of five steps: understand, observe, visualize, review and implement. A cycle begins with the need to truly understand what research activities are required, enabling the design team to understand what needs and/or desires are being met or not. This is followed by a series of observations of end-users, to determine what is actually required. The visualization phase focuses on the production of a series of realized research outputs that enable potential or actual customers to engage with the concepts being developed and then critically analyze and review them with the design team. If the results of this feedback are satisfactory, then the design team can progress to the next stage of the design process. If not, then the design team can undertake the cycle again, prior to progressing.
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Fig. 3

Each iterative cycle includes four distinct stages, which are usually passed through before either repeating the cycle to gather additional research data, or satisfied with the research undertaken moving on to the next stage of the design process and the next cycle of design research and development.
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Fig. 4

An illustrative example of research methods and tools and where they might be employed during the design process.



Summary of research methods involved in the design process

This chart details the different stages of the design process and provides a list of the research tools and techniques that may be used, and where to find them in this book. The design process is more cyclical than linear (as shown on here) and you may be required to adopt techniques from both earlier and later chapters at every stage.

Research

background stage
exploratory stage
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The Brief
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Concept Design
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Design Development
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Detail Design
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Production
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Key
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Product design process and methods

Typically, the creation of a new product begins with an idea and ends with the production of a physical artefact. Design research methods support the design and development of new products by helping provide invaluable data, expertise and knowledge through observing, recording and analyzing how consumers interact with the designed world. Research has typically been focused towards the front end of the process, exploring the real needs and desires of end-users. Increasingly designers are realizing the benefit of extensive research throughout the entire product design process, and indeed assessing a product’s entire life cycle, from investigating and evaluating the environmental, social and cultural impact of a given product from its inception and manufacture through its lifetime to its final disposal and recycling.

If you intend to minimize or avoid altogether any environmental impact, then you need to consider the impact of a product throughout its entire life cycle – how it is produced, manufactured, transported, packaged, used and disposed of. When designing new products it is useful to storyboard the life story of the product to help identify the possible impacts and events that may occur. This can be useful because the reality of many products’ lives does not follow the exact route planned during the design research process, and so alternative eventualities should be considered. You need to establish exactly what the environmental impacts of the product are, or will be, and what they are caused by. By doing this you can identify where the greatest need for improvement lies and so focus your design and research efforts effectively.

Ignoring environmental factors in the design process means that designers are creating financial time bombs for their clients (Edwin Datschefski, 2004). In addition to adopting a sustainable model of design, design researchers also need to ensure they adopt an ethical approach to their research activities. You should ensure that you fully consider the ethical implications of your work and how you conduct your research. You need to ask yourself: Who will own the data? Who can have access to it? Are you inadvertently exploiting the people you want to engage in the research? Creating products is a complicated process, and designers need to be aware of the larger contexts surrounding their work.


Product design life cycle
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Analyzing research

The vast majority of research undertaken by designers is qualitative rather than quantitative. This requires the designer to develop a method of categorizing and analyzing the data to uncover and understand the big picture, and highlight the important messages and findings to colleagues, clients and customers.

Once you have conducted a range of research activities and experiments, you need to step back from the methods and processes, and look for the themes, patterns and relationships that are emerging from your research. Look for similarities and differences, and see what different users are saying to you. You may find exceptions, contradictions and surprises, and through questioning, reviewing and analyzing these you should be able to determine the key research findings that will inform your design process.

Whatever type of design research approach you plan, in common with other forms of research, the methods that you employ and the subsequent analysis of the research must be:

— Systematic

— Rigorous

— Critical

— Reflective

— Ethical

— Sustainable

— Communicable to others

Ethics

Ethics in design research is particularly important in an age of digital recording, where it has become relatively easy to collect data such as videos and photographs and post them on the internet. At the start of any research project, you must clarify your research intentions with your participants. That is, what you are looking to find out and why. You need to describe clearly how you are going to use the information you collect and its value to you as a product designer. You must gain permission from your participants if you intend to photograph or video them, and inform them that they can decline to answer specific questions or stop the research at any time. Ensure that the data you collect remains confidential unless you have prior agreement with your participants. Last, but by no means least, make sure you treat people with courtesy at all times, and retain a consistent non-judgemental, relaxed and harmonious relationship with your participants throughout the process.
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