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Abstract 

This paper focuses on how methods and knowledge link within the methodological flow of 

research. This focus is related to one of the key requirements of research, the contribution to 

knowledge. The research identifies and analyses different types of methods and explains the role 

of individual methods within the methodological flow and in relation to knowledge. Bringing 

together a number of different factors in this regard, the paper develops a framework, which 

extends the one proposed by Niedderer and Imani (2008) to include the relationship between 

methods, knowledge, and rigour. 

The outcome of the research is an overview of different types of methods, and a framework for 

mapping the flow of methods and knowledge through the stages of research, which is illustrated 

through an example of its application. The contribution is an enhanced understanding of how 

different types of methods can be used within the flow of research. The benefit to help researchers 

choose more deliberately which methods to use at which stage and for what purpose. 
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1. Introduction 

This paper focuses on how methods and knowledge are linked within the methodological flow of research. This 

focus arises from one of the key requirements of research in the UK and elsewhwere, the ‘contribution to 

knowledge’, which means an addition to knowledge that is new, not just for one person (e.g. the researcher) but 

altogether for the field. Methods in turn are the pragmatic vehicles of research to achieve the contribution to 

knowledge, because they have a central role in how we integrate, generate and communicate knowledge in 

research (Niedderer and Imani 2008).  

The aim is to identify and map different types of methods according to their characteristics and role in research. 

In order to do so, it is necessary to look at how the understanding of knowledge influences the understanding of 

rigour in terms of research conduct and hence of the use of methods. The aim for this research was sparked by 

historical developments of research in the UK where, over the past two decades, design research has 

emancipated itself from traditional humanities and engineering based research. From this emancipation 

uncertainties arose about how to conduct research that is appropriate to, and relevant for design research because 

the requirements of research remained the same, but the needs of researchers changed (Niedderer 2009, 

Niedderer and Roworth-Stokes 2007). These needs are related to the importance of experiential knowledge in 
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design, and expressed through the wish to use creative practice as part of research.  

One key question that arose from this development was how experiential knowledge can be integrated and 

communicated in research in relation to the requirement of the contribution to knowledge in a way that 

promotes quality and equity in research, and how the application of methods changes with the changing 

understanding of knowledge, and rigour. In the following, I discuss these three key concepts and their 

relationships, before explaining the approach taken in this paper. 

Experiential knowledge (also: non-propositional knowledge) in general is regarded as knowledge derived from 

experience, although there are variations (e.g. Williams 2001: 98, Grayling 2003).  Experiential knowledge is 

perceived to be important for designers, because it can provide data, verify theoretical conjectures or 

observations etc. While experiential knowledge can be described, some part of it evades communication and 

remains tacit. It is therefore also termed ‘tacit knowledge’. Because of its (partly) tacit nature, experiential 

knowledge does not easily yield to practices of justification and evidence traditionally used in research 

(Williams 2001: 98; Niedderer 2007b:7).  

Justification and evidence are key elements of the understanding of knowledge, and the ‘contribution to 

knowledge’ in research. The position of knowledge that is implicit in research through regulations and 

requirements prioritises what is known as propositional knowledge (Niedderer 2007a). The concept of 

propositional knowledge is defined as “justified true belief” (Grayling 2003:37), and is characterised by the 

‘proposition’ or ‘thesis’ (“true belief”) on the one hand, and the justification through adequate evidence on the 

other. The need for explicit justification traditionally requires all parts, and thus knowledge, to be explicit and 

generalisable (Niedderer 2007a). Most research regulations, especially for PhD’s, prescribe a set of requirements 

to meet these standards (e.g. AHRC 2008: 24; RAE 2005; as well as many university research definitions 

worldwide e.g. Curtin University of Technology 2001: 2, 3; Indiana University Southeast 2005: 19, 50). 

Comparing these two positions on knowledge, one example is the description of the experience of touching 

metal. We can describe individual aspects such as coldness, smoothness, etc, but this is not the same as the total 

complex experience of ‘metal-ness’, and no description will communicate this to someone who has never 

experienced it. Therefore the description remains un-evidenced unless accompanied by the physical experience. 

Another case is that of skill, which can never be fully communicated, because “we can know more than we can 

tell” (Polanyi 1967: 4). 

The particular understanding of knowledge in research is related to a particular understanding of research 

conduct, termed ‘rigour’. The idea of rigour in research has developed to achieve equity in terms of research 

conduct and quality across different disciplines, projects, etc. Rigour is understood as intrinsic logic or causality 

embodied through “the chain of reasoning” (Gorard 2002; Freeman 1990; Millo, Lipton and Perlis 1979). Rigour 

has at times been disputed as a criterion of positivist science. However Tobin and Begley (2004: 390) argue that 

rigour is a criterion that transcends individual paradigms: 

Rigour is the means by which we demonstrate integrity and competence (Aroni et al. 1999), a way of 
demonstrating the legitimacy of the research process. Without rigour, there is a danger that research may 
become fictional journalism, worthless as contributing to knowledge (Morse et al. 2002). However, in 
response to Morse’s caution, we suggest that qualitative researchers are not rejecting the concept of 
rigour, but are placing it within the epistemology of their work and making it more appropriate to their 
aims. 
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In this sense the notion of rigour can pertain to both scientific and philosophical, positivist and constructivist, 

quantitative as well as qualitative study. Its parameters will vary dependent on the paradigm of study (Hamberg 

et al 1994; Tobin and Begley 2004). While traditionally the parameters of rigour are validity, reliability, 

objectivity, and generalisation, for qualitative research they may be re-interpreted as credibility, dependability, 

confirmability and transferability (Hamberg et al. 1994: 178). Thus paradigms determine which knowledge 

framework is employed in general, while rigour offers tangible criteria for linking methods and knowledge.  

In summary, this research seeks to clarify how we can identify and characterise different types of methods for 

use within design research, and  how their application changes with  different understandings of knowledge and 

rigour. In order to do so, this paper discusses models of research as the parameters that determine the choice and 

use of methods with particular reference to design. It proposes a framework for mapping the flow of methods 

and knowledge, reviews different types of methods with regard to this framework. It finally offers one case study 

to demonstrate the application of the framework. 

 

2. Methodologies: Connecting Methods and Knowledge 
Having established the interrelated concepts of knowledge and rigour in the context of research, this section 

examines the question what might distinguish design research from research in other disciplines, e.g. history, 

philosophy, or engineering. The aim is to identify characteristics of design research and their methodological 

implications.  

This question has arisen historically, because design has been recognised only recently as an academic research 

discipline. Previously, any research relating to design had to be conducted in an established research discipline 

such as history, philosophy, education, or engineering. This has brought methods and methodologies from these 

disciplines into design research. While this is not a problem in itself, for many design researchers it has been 

difficult to identify with the established positions that are ‘imported’ together with methodologies from those 

disciplines. This is because the established positions (and thus their contributions) remain bound to their 

disciplines, rather than making a genuine contribution to design. For example, using a firmly historical or 

philosophical approach is unlikely to deliver results that contribute to the development of design or its 

understanding, unless integrated in an appropriate design research methodology. This means, the interest here is 

not in studies of critical discourse about design as a historical or cultural phenomenon as can be found in studies 

of history or material culture, but in studies that advance the field of design from the perspective of design.  

The recognition of design as an autonomous research discipline means that it is driven by its own discipline-

specific aims, which characterise it. This aim is ultimately the contribution to (knowledge of) creative and 

professional design practice, which also drives the understanding of whether the use of any (set of) methods is 

rigorous, because it determines the choice of approach (theoretical model), what methods are used, and how and 

why they are used. The idea of discipline specific research has introduced the use of design practice as part of 

design research. Over the last two decades several studies have been concerned with the development and use of 

design methods within and for design research. Publications by Cross (1984, 2001, 2003) have influenced the 

field as well as a number of PhD studies which have set precedents for research in design to date by using the 

creative potential of designing to generate insights and/or new solutions (Whiteley 2000; Rust and Whiteley 

1998, Wood 2004, Pedgley 2007, and Niedderer 2007c). 
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These studies show two distinct characteristics concerning their aims, which are manifest through the use of 

practice as a method and/or outcome: one is the aim to find something out that is not yet in existence which is 

bound to the creative nature of design. The other is the need to access methods that facilitate and integrate the 

tacit knowledge of design researchers into their research and thus to tap into knowledge that is not otherwise 

accessible. 

One of the first attempts towards a discipline specific approach that recognises the creative nature of design 

comes from March (1984) who, referring to Peirce’s notions of deductive, inductive and abductive (also: 

productive) reasoning (Hartshorne and Weiss, 1998, vol. 5: §171), proposes that the latter is the most appropriate 

for design, because abductive reasoning, as “the process of forming an explanatory hypothesis […] is the only 

logical operation which introduces any new idea;… “(Hartshorne & Weiss, 1998, vol. 5: §171). Presenting the 

concept of productive reasoning in the context of design methodology, March (1984: 269) argues that this mode 

of reasoning is most appropriate as framework for design knowledge, because of design being a creative and 

conjectural process. This concept is important because it provides philosophical foundations for building a 

discipline specific approach for design research that embraces both its epistemology and methodologies, and that 

recognises the creative nature of design.  

Beyond its discipline-specific characteristics, design is also an extremely broad discipline, which overlaps with 

many others, such as social sciences or psychology (e.g. user-centered design), engineering, biology and social 

sciences (environmental design), philosophy (ethical design) and so on. This entails that design research 

regularly draws on a variety of methods from other disciplines. Hence, design research has to negotiate different 

methodological positions with its own.  

This negotiation has to proceed on two levels, that of method and that of knowledge. With regard to the former, 

there is Creswell’s mixed methods approach (2003: 208), which helps dealing with the juxtaposition of 

quantitative and qualitative methods as well as with methods that require joining different frameworks of 

knowledge to accommodate both explicit and tacit knowledge. With regard to the latter, Williams’ model of 

‘Contextualism’ (2001: 159-172) offers an approach to mediating different positions of knowledge and 

reasoning, such as knowledge of external reality and internal reality (Williams 2001: 117ff , 81ff), which drive 

the different traditions of research.1 Both models propose a kind of triangulation of data (methods/knowledge) in 

order to detect faulty reasoning and can be useful for dealing with the interdisciplinary nature of methodologies 

in design research. 

In summary, design research is characterised by its creative and interdisciplinary nature, and its use of discipline 

specific-research methods from disciplines outside of design such as psychology, anthropology etc. as well as 

discipline-specific methods genuine to design. The different methodological approaches can be harnessed 

intentionally through the aim of design research to make a contribution to its own discipline, and practically 

through a triangulation of methods to accommodate the interdisciplinary nature and the different approaches to 

knowledge. 
                                                
1 Williams (2001: 159-172) proposes an approach, which he calls ‘Contextualism’ and which assumes that we can rely on our 
experience of external reality until we have reasons to challenge it (default and challenge requirement). Context-dependent, 
this allows us to assume certain beliefs as foundational beliefs without the requirement of foundational atomism, but it also 
releases us from the circularity of Coherentism. These assumed foundational beliefs may be opened to scrutiny if the context 
changes. William argues that this approach is permissible because of the normativity of knowledge, which is not some a-
priori given, but itself a human construct. 
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3. Methods in Design Research 
Due to the creative nature of design, its interdisciplinary scope, and its positioning within research in general, 

design research can be seen to draw on 3 different categories of methods: generic research methods; discipline 

specific-research methods from disciplines outside of design such as psychology, etc; and discipline-specific 

methods genuine to design. 

This section discusses the nature and role of these three categories of methods. I first contextualise and discuss 

the challenges to the proposed approach to derive a framework for analysing and categorising methods in 

relation to the flow of knowledge. I then distinguish the three proposed categories in more detail including some 

examples of the changing use of methods within these categories.  

 

3.1 Categorising Methods 

Above, I have talked about three different categories of methods, however, more correctly one might say that 

there is one main category (generic research methods) with two subcategories: design specific methods, and 

methods from other disciplines . All three categories overlap, but have their distinction in interpretation and 

application (fig 1). 

Categorising methods in this way is not common. Ususally, methods are distinguished by discipline or field, e.g. 

social sciences, education, psychology etc., and by type of data, e.g. qualitative, quantitative, or mixed methods 

(e.g. Creswell 2003). The proposed approach will be useful, because it allows to see commonalities between 

methods and overcome discipline boundaries, and thus to integrate any methods within a design research 

framework. 

 

 

 

 

 

 

 

 

 

 

 

 
 Fig.1: Three types of research methods 

 

A second way of categorising methods is by their role within the research process. Generally, these are data 

collection and recording, data analysis and interpretation, and evaluation methods (e.g. Robson 1993; Creswell 

2003). One may add problem formulation at the start, and methods for communication at the end of the research 
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cycle. A third way is the distinction by how methods can be employed to manage tacit and explicit knowledge at 

each stage of research, including research problem, context, methods, and outcomes (Niedderer and Imani 2008). 

Each of these distinctions has a different purpose and is useful for sub-categorising different methods. For 

example, within the proposed distinction, the quantitative/qualitative/mixed-methods approach will be useful in 

terms of capturing and communicating different kinds of knowledge, e.g. qualitative research is commonly 

focused on capturing experiential knowledge. I therefore amalgamate them into a generic framework (table 1), 

which can be used to analyse research methods, their use and relationship in relation to the various factors 

discussed, and thus to achieve the triangulation of methods under the criteria of rigour discussed in section 2. 

 

3.2 Three different categories of methods 
In the following, I discuss the idea of categorising methods into generic, subject specific and design specific 

research methods. One challenge of this discussion is the methodological implications of different contexts (e.g. 

different paradigms/contextual models), which change how any method may be applied and results evaluated. 

For example, textual analysis of a philosophical text may be undertaken with a different aim and result than the 

textual analysis of questionnaires; and methodologies such as action research, grounded theory, or ethnographic 

approaches may utilise similar methods but in a different manner and to a different purpose. The discussion of 

methods is therefore usually conducted within a specific model. Because of the interest in how the application of 

methods changes within different models, I here proceed by discussing methods by type and across the different 

categories to allow comparing changes in application. I discuss first the generic (types) of methods, and then 

some examples of discipline specific methods from design and from non-design disciplines.  

3.2.1 Generic Research methods  

In this section, I analyse the generic characteristics of different types of methods that appear in research in all 

fields and disciplines. Most of them vary in their application in different disciplines to an extent that they could 

be regarded as discipline specific, but the basic idea and role of these methods in the research process is the 

same. Generic types of research methods comprise for example: 

- Literature search, which requires searching libraries, (electronic) archives, dictionaries and encyclopaedias 

etc. by indices or search engines using key words. (Hart 2000). The literature search identifies existing 

knowledge in the field. 

- Literature review (Hart 1998), which is mainly based on analysis, including textual or content analysis to 

ascertain the meaning of a text (Truex 1996), or possibly data analysis. The literature review synthesises 

existing knowledge and reveals the ‘knowledge gap’. 

- Concept development is used in theory generating research (Fawcett 1999: 9). It synthesises different 

concepts into a new one, which in terms of knowledge can be seen as a new (set of) proposition(s) which is 

subsequently open to theory testing.  
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  Table 1: Framework for analysing the role of methods in research 
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- Theory testing varies strongly and can be conducted empirically or theoretically, to prove that 

something is the case or is possible, or that it cannot be. Testing always follows the structure of 

putting forward a thesis or proposition, and then to conduct some process that generates data that 

can be used to verify the thesis or to prove it wrong (Fawcett 1999:12). Methods used within this 

process comprise: 

o Experiment is defined by the OED (2009) as “3. An action or operation undertaken in 

order to discover something unknown, to test a hypothesis, or establish or illustrate some 

known truth”. It is usually seen as conducted under controlled conditions. 

o Observation: while data collection methods vary strongly in their application, there are 

generic understandings of the process of certain methods that warrant attention here. For 

example, observation can be more or less subjective, but essentially it denotes the 

process of detailed attention to a pre-selected phenomenon.  

o Description is one of the most generic data collection methods. While the perspective 

applied to any description may vary, the essence of the descriptive method is it to capture 

and portray a certain phenomenon (usually from observation) as closely as possible 

through a detailed textual account. (Fawcett 1999: 15) 

- Analysis is essentially a detailed inspection of data, whether empirical, statistical, or textual, etc. 

and is defined as  

“1. The resolution or breaking up of anything complex into its various simple elements, the 

opposite process to synthesis; the exact determination of the elements or components of anything 

complex (with or without their physical separation).” (OED 2009). 

- Interpretation is the perspective applied to make sense / extract meaning out of the data at hand 

through explanation (OED 2009). Interpretation is usually closely associated with and following 

analysis. Perspectives that guide interpretation may be for example hermeneutics, aesthetics, etc. 

- Comparison methods also vary strongly. At its core, comparison is 

 “1. The action, or an act, of comparing, likening, or representing as similar […]   2. a. Capacity of 

being likened or compared; relation between things such as admits of their being compared; 

comparable condition or character. (Always with negative expressed or implied.)” (OED 2009). 

Comparison is often used as a basis for classification of phenomena. 

- Evaluation: “1. The action of appraising or valuing (goods, etc.); a calculation or statement of 

value” (OED 2009). Evaluation methods are used to determine the validity of any data or results 

gained from any research, to determine the strengths and limitations of the findings presented etc. 

Apart from literature search, literature review (and perhaps concept development), which are not 

essentially effected by any specific conceptual model and research approach, it seems that all other 

methods are subject to discipline or problem specific modification. In the following, I look at some 

examples of this modification, before considering what the implications of the need for modification 

are for using non-design methods within a design research approach. 
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3.2.2 Discipline specific methods from established disciplines 

There are many discipline specific-research methods, and certainly too many to count them all, let 

alone to talk about them in one paper. I therefore concentrate here on providing two examples of 

methods that demonstrate how generic methods change when they are adapted to particular disciplines 

or subjects and their related methodological frameworks. 

Example 1: Experiment - observation 

Experiments offer a typical example of how methods appear differently in different disciplines. In 

psychology, for example, an experiment with people might try to eliminate unpredictable elements 

until one variable is isolated so that it can be tested while the researcher is presumed to observe without 

personal involvement. In sociology, on the other hand, participation of the researcher may be required 

to enable him/her to enter the situation they wish to investigate, which may be necessary to observe 

participants in ‘real world situations’, and/or to help the researcher develop empathy with participants 

through immersing themselves in, and gaining experience of a particular situation (Robson 1993). 

Example 2: Analysis  

There are many variants of analysis methods dependent on the approach, type, and purpose of study 

they are employed in. There is for example quantitative-based data analysis as one might find it in 

statistics. This kind of analysis usually aims to draw out and interpret numerical data to provide an 

understanding of the raw data at hand. Statistical data analysis might be used in engineering related 

design research. When applied within design research, statistical analysis might be used not only to 

generate specific data, but the study might be designed to deal with the application of the data with 

regard to design. This will ensure that the results of the study make a contribution to design, and not 

remain bound to its original discipline. Equally, there are different approaches to qualitative data 

analysis, such as content analysis or discourse analysis. The former is used in social sciences and 

designed to identify structures or patterns in the text, which are associated with, and classified 

according to established meanings in order to determine the meaning of a text (Truex 1996). Discourse 

analysis is more strongly associated with the Humanities and anlyses the meaning of larger chunks of 

text, taking the context into account (Truex 1996). 

3.2.3 Discipline specific methods from design 

Discipline-specific research methods for design are as yet not part of the established canon of research 

methods. First approaches to discuss design research methods have been made by Laurel (2005),  by 

Barrett and Bolt (2007), and more lately by Sullivan (2008). However, the former is mainly a 

discussion of case studies, the latter two focus on art while the interest here is on design. Durling and 

Niedderer (2007) have discussed a number of design specific methods and ways of using them. I 

summarise three of the examples here, although this list is not comprehensive. 

1) “Designing to Test” is explained as “the making of prototypes… for testing and improvement… 

of a�rtifacts… One such example is the PhD study by Evans (2002) where the focus of the study 

was in the development of professional practice, with the aim of evaluating and facilitating the 

integration of emerging rapid prototyping techniques into the industrial design process. The 
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intention was to provide guidance to designers on the benefits and disbenefits of rapid 

prototyping, and the fit of the new technology with designers’ traditional ways of working” 

(Durling and Niedderer 2007: 10).  

2) “Designing as Demonstration”: “…where the researcher has identified a number of features of a 

product which, if incorporated into a design, would lead to product improvement” (under some 

previously specified criteria). Here designing has the “purpose of demonstrating that the 

specification could have practical outcomes.” (Durling and Niedderer 2007: 11).  

3) “Designing as Creative Exploration”: “Designing as creative exploration is perhaps the 

strongest way of using creative practice within research, and the way that is both most desired and 

most debated. By designing as creative exploration we mean the working through of a research 

problem through designing.” (Durling and Niedderer 2007: 14). Designing here can be used both 

analytically to investigate and better understand some concept, and synthetically to generate new 

insights from combining a number of parameters in a new way.  

In the first example, creative practice is used in the way of a testing- experiment. This is similar to 

traditional methods, but has to proceed through design practice, because the design (guidelines) is (are) 

conjectural and therefore the reality to be tested has first to be created. In the latter two examples, 

design is used in a productive way, i.e. in support of an explanatory hypothesis, either in an analytical 

way or in a synthetic way, which is rather different to established methods from other fields.  

3.3 Summary 

In summary, this section has discussed three categories of methods, and selected examples of how the 

different types of methods change within each category and the conceptual approach applied. I have 

discuss the challenges to the proposed approach, including existing frameworks for categorisation, 

which have been used to derive further parameters for the proposed framework for analysing methods. 

In the following section draw the different strands together by explaining how the framework can be 

used to understand the relationships between methods and knowledge with the view to building design-

specific research methodologies. 

 

4. The Methods Map 

This final section has two aims: to explain the relationship between methods and knowledge based on 

the work by Niedderer and Imani (2008), and to provide an example of using methods within the 

methodological framework. In the previous sections, I have explained the relationship of knowledge, 

methods and rigour which is important for understanding the relationships between methods as well as 

the flow of methods to form methodologies. To recap: the aim determines the conceptual model of the 

research, which is linked to the appropriate model(s) of knowledge. The knowledge model in turn 

determines the criteria of rigour to be applied for the validation of the research. On a pragmatic level, 

the aim determines the methods in line with the conceptual model etc. to achieve the desired outcomes 

and contribution to knowledge. The following illustration visualises this flow (Fig.2). 
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In order to illustrate the methodological flow, and the role of individual methods within and in relation 

to knowledge, I provide the analysis of one example in relation to the framework (table1). The example 

includes an element of design practice to include the creative characteristics of design. The analysis 

shows how the framework can be useful in the analysis and evaluation of research, and also how the 

framework can be used to build the methodological structure of a design research study.  

The example is a completed research project, which is taken from the author’s own work to enable her 

to know and analyse both explicit and unspoken aspects of the work, which would not otherwise be 

accessible to the author. While an analysis of external studies might have been of interest to gain 

insights about the analytical power of the framework, this will need to be part of later research due to 

the constraints of this paper. 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 
Fig. 2: Methodological relationships within research 

 

Example 

The example is taken from a research project completed in 2005 (Niedderer, Harrison, and Johns 

2006). The 6 months project set researched the use of Argentium Sterling Silver within design practice.  

Background and Rationale: 

Argentium Silver (AS) is a new silver alloy, which was developed to overcome certain problems with 

Standard Sterling Silver (SS) and which has been recognised for a number of advantages. During the 

development phase, the alloy was mainly tested with regard to quantifiable characteristics such as 

melting temperature, hardness, etc. using scientific methods. Individual practitioners also used and 

reported on the alloy, however, not in a systematic and reliable fashion. This project set out to test the 

performance of AS systematically in the complex context of practice. 
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The aim of the project was twofold:  

• to test the technical performance of the new alloy in the complex context of practice when used 

with traditional silversmithing methods and new technologies, such as laser welding;  

• the research explored the opportunities that might arise for silver design from the use of AS with 

new technologies, such as laser welding. 

The expected outcomes and contribution were: 

• a range of silversmithing pieces, made to test the performance of AS using established methods/ 

new technologies, resulting in knowledge about its technical performance in different situations; 

• insights about new design opportunities from the combined use of AS and laser welding. 

The conceptual approach of the study and the indicators of rigour 

The first part of the inquiry was conducted by comparative testing. This was not based on quantitative 

testing as was the scientific development of the alloy, but on qualitative evaluation that provided some 

insight about the qualitative difference in the performance of AS compared to SS. The testing was 

measured using human perception, and the factor against which results were compared were either a 

direct comparison of examples, or an evaluation against the previous 15-year experience of the 

researcher of working with SS, because a single phenomenon cannot be viewed in isolation in a 

workshop situation. For example, the elasticity of work-hardened AS was tested through comparison 

with AS. While compared under the same conditions, the results were not measured quantitatively. 

Instead it was assessed, how it felt when handled, and whether or not the material would break when 

subjected to further processes required for a particular design. 

An example from the second part of the inquiry is the comparison of opportunities available through 

laser welding as compared to the traditional technique of soldering. Both are joining techniques. 

Nevertheless there are essential differences. The benefit of laser welding is in minimal heat application, 

which allows the use of thin, flexible, work-hardened material. In contrast, soldering requires heating 

the whole piece during fabrication, which softens the silver. Any design using soldering processes 

therefore has to use sheet material of sufficient thickness to avoid easy indentation within use, 

commonly ranging between 0.8 - 1.5 mm. This makes silverware expensive and puts a range of 

constraints on the designing and making of silverware.  

The two parts of the inquiry follow different approaches, because they have different aims. The first 

was to test the performance of the alloy. The second assessed the creative possibilities and potential of 

the combined use of laser welding with AS for silver design, which was driven by creative inquiry, 

producing artefacts quasi as a hypothesis. The inquiry can subsequently be justified through theoretical 

analysis, but in the first instance it is based on creative synthesis and productive reasoning. 

In terms of the conceptual approach, the first part is clearly routed in both external and internal 

realities, which have to be negotiated. This suggests following a critical paradigm. The second part is 

additionally based on normative judgment because it assesses the possibility of new avenues for silver 

design. This suggests following a constructivist paradigm to acknowledge a socially constructed 

reality. Therefore both parts follow the second set of parameters of rigour (credibility, etc.). 
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The flow of methods and knowledge  

Considering the flow of knowledge, both tacit/experiential knowledge and explicit knowledge were 

brought into the project through various methods. The latter was included through documented 

scientific information such as metallurgical charts. The former was brought in through the researchers 

experience of techniques and processes, of interpreting the scientific charts, and of evaluating any 

results gained through the work. This knowledge was then utilised to conduct the actual research, i.e. 

the comparative tests and the execution of designs. The research and its result were elicited through 

descriptive accounts that allowed explicit analysis, interpretation, and evaluation of the findings. 

Judgments were made against the experience of the expert silversmith, supported by metallurgical 

information. In this way, the results were evaluated both on an experiential/tacit and an explicit level.  

Applying the criteria of rigour 

Considering what the criteria of rigour mean in the context of this research, credibility and 

dependability refer here to the appropriateness of the methods used and conditions for judgments made. 

Where creative synthesis is concerned, the reasoning has to be understood not to prove anything, but to 

demonstrate that something may be, or that it may be useful or beneficial. This may be e.g. new 

opportunities for production, or for social use, or aesthetic expression. Confirmability refers here not 

necessarily to the possibility of a trial being repeated that is, not everyone would come to the same 

design if starting from scratch, but that it can be followed and rationalised after the research. On a 

generic level, transferability can pertain to the insight that a new material used with a new technology 

can offer new design opportunities that can be transferred to searches with other materials and 

technologies. On a lower level, the findings of how the use of laser welding with thin hard-rolled AS 

can offer new opportunities for silver design can be applied or transferred to find new designs. 

In summary, with the description and analysis of this research project, I have provided an example of 

how the understanding of  knowledge and rigour of research are connected, and how they influence 

research and its conduct at every stage. A summary is depicted in the framework-table (table2). 

 

5. Conclusion 

In summary, this paper has looked at how the flow of methods, and of knowledge are interlinked, and 

how they can be managed to build rigorous research methodologies that take into account design 

specific criteria. For this purpose, this research has explained some key concepts such as experiential 

and tacit knowledge, the contribution to knowledge, and rigour. It has discussed the particular 

characteristics of design research, creativity and its strongly experiential nature, which have to be taken 

into account when building design research methodologies. Bringing together a number of different 

factors in this regard, the paper has developed a framework, which extends the one proposed by 

Niedderer and Imani (2008) to include the relationship between methods, knowledge, and rigour. The 

paper has further discussed three different types of methods classified them into three categories: 

generic research methods, discipline specific-research methods, and discipline-specific methods 

genuine to design. The analysis of these methods has highlighted their characteristics and roles within 

the different approaches and stages of research in support of the framework. 
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  Table 2: Applying the framework for analysing the role of methods in research on the example of Argentium Research 
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The outcome of the research has been an overview of the different types of methods, and a framework 

for mapping the flow of methods and knowledge through the stages of research, the application of 

which has been illustrated through an example by the author. The contribution of this research consists 

of an enhanced understanding of what types of methods are available and how they can be used within 

the flow of research methodology to enable a holistic approach. The will allow researchers to choose 

more deliberately which methods to use at which stage and for what purpose. 
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