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been developed using various perspectives from various disciplines. While this has facilitated
the expansion of knowledge in the field, the expansion is often comprised of singular theories
Keywords that claim universality despite their limited scope, resulting in conflicting and contradictory

theories. As a result, the inability to establish communication between different theories appear
Multi - : as a significant barrier to cumulative knowledge building in the discipline. The study explores
ultiparadigmality, 2 . . T A A M
Activity Theory, the discipline of industrial design in terms of paradigm conceptualization, a criterion for
Grounded Theory distinguishing what is considered scientific or not, in the philosophy of science of the 20"
century. Since a nomothetic theory cannot be built in multi-paradigmatic disciplines, a research
strategy for industrial design has been proposed, suggesting the hybrid use of activity theory
and grounded theory. This strategy aims to construct partial theories that facilitate
communication among different paradigms and support the cumulative knowledge in the
discipline.

Industrial Design,

1. INTRODUCTION

In the capitalist mode of production, where the needs of individuals are represented and satisfied through
a social need concept and products, industrial design emerges as a creative activity. Taking place within a
complex hierarchical system, this activity is executed in various ways in alignment with organizational
strategies. Industrial design, involving numerous decisions made under uncertainty, inherently carries a
certain amount of subjectivity. The uncertainty and subjectivity inherent in industrial design practice are
perceived as risk factors for the commercial success of products. Since industrial design is primarily a
commercial activity, this perception prompts theorists to seek ways to mitigate uncertainty and impose
universal rules on design practice to make it rational and systematic. The effort to apply criteria of
objectivity and universality, exclusive to natural sciences, to industrial design and to develop a
nomothetic theory while ignoring the complexity and diversity of the discipline has persisted to this day,
deepening the gap between theory and practice. The absence of a practice-based theory has been a
recurring concern in the literature [1], [2], [3], [4], [5] with critiques directed at studies attempting to
develop theory in the field but often becoming disconnected from practical applications. The diversity in
objectives, tools, methods, and outcomes within the versatile and complex design field renders each
activity unique. This uniqueness leads to a tension between practice and traditional methods of theory
generation, posing a significant challenge in design research - specifically, the difficulty in developing a
theory grounded in the practice of the discipline [2].

To establish a comprehensive body of knowledge and theory in design fields, it is essential to understand
the relationships between the independent elements [6]. Understanding these relationships requires clarity
on the boundaries between main disciplines, sub-disciplines, singular frameworks, and contexts shaping
the construction of design theories [6]. Current design theories strive to comprehend design as a unified
phenomenon, aiming to identify the fundamental steps common to all design processes or the essential

* Corresponding author: merveyavuzzz@gmail.com


http://dergipark.gov.tr/gujsb

88 Merve YAVUZ, Serkan GUNES | GU J Sci, Part B, 12(1): 87-100 (2024)

elements all designed products must possess [7]. However, an existing theoretical framework can only
partially integrate such diversity [7]. The absence of such a theoretical framework leads to contradictions
and conflicts among theories built in the discipline. While each theory may be scientifically sound and
internally consistent, the inability to establish communication among these theories which are based on
various paradigms impedes the cumulative knowledge building. Although studies that propose
recommendations for improving design practice or suggest that certain types of activities are more valid
than others by solely focusing on specific elements of the activity contribute to the expansion of
knowledge in the field, they do not necessarily contribute to knowledge accumulation. Design theories
should generate cumulative knowledge [8]. Consequently, one of the significant problems in design
theories is the inability to establish communication among different studies. The lack of communication
among different studies in design theories stems from the multi-paradigmatic nature of design and the
absence of a theoretical framework to analyze various paradigms together.

Therefore, in this study, the multiparadigmality in industrial design has been justified based on the
dynamics of the practice, and a research strategy proposing the hybrid use of grounded theory and activity
theory has been suggested for theory building through practice. The proposed research strategy is also
believed to lead to the development of a theoretical framework that supports the cumulative knowledge
building since it enables the analysis and interpretation of the diversity in design practices and elements
of design activities and facilitates communication between different paradigms.

2. KNOWLEDGE PROBLEM

The questions of what knowledge is and how actual knowledge can be achieved belong to the specialized
branch of philosophy known as epistemology until the 17th century and have been among the
fundamental issues discussed in the history of thought since ancient times—meanwhile, sciences such as
mathematics and geometry act as intermediaries for philosophers trying to understand the universe.
However, in the 17th century, with the emergence of empirical sciences, science became an
institutionalized activity independent of philosophy [9]. The debates on distinguishing between science
and non-science also began in the 17th century, with positivists excluding forms of knowledge not based
on observation and experimentation, non-quantitative, non-inductive, and unverifiable, from science.

In positivist thought, knowledge is relegated to an instrumental role, with its sole criterion being the
function it serves in establishing dominance over nature [10]. The remarkable success of natural sciences
in transforming nature for human purposes provides the basis for natural scientists to reject different
modes of knowledge that follow methods different from theirs. Positivists reduce science to the rules and
procedures applied in physics and its various branches, withholding the label of 'science’ from any
theoretical effort that does not align with the principles they abstract from physics [10]. Thus, embracing
positivist thought and asserting their status as sciences, humanities, and social sciences begin to imitate
the natural sciences. On the other hand, Dilthey [11] argues that positivists' attempts to explain social
reality using the concepts and methods of natural sciences are distorting and falsifying reality. According
to Dilthey [11], the initial step is to reject the idea of a universal reality. Nevertheless, humanities and
social sciences developed in the shadow of natural sciences throughout the 19th century and a significant
portion of the 20th century [12]. Bauman [12] notes that, during this period, the dark corners of doubt go
almost unnoticed amidst the dazzling magnificence of technological success originating from the natural
sciences. These apparent successes prove too persistent and insidious for those tempted to waste time
contemplating or challenging the sustainability of natural scientists' approaches to studying social life
[12].

Industrial design also arises as a consequence of the Industrial Revolution, representing one of the most
prominent achievements of natural sciences. As Western science is rooted in positivism, emphasizing
experimentation and rationality, and Western capitalism thrives on the technical application of this
scientific knowledge, the advancement of these sciences is economically incentivized [13]. The notion
that the continuity of growth relies on the principle of calculability, coupled with the increasing societal
significance of machines, sets the stage for the emergence of applied knowledge types as scientific
categories [14]. In the early 19th century, the term "applied sciences" referred to the utilization of
scientific knowledge in technological advancements, as evidenced by conceptualizations such as
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"angewandte wissenschaft" or "science appliquee aux arts" [15]. Primarily, these terms were used to
describe fields such as engineering and health sciences [15]. However, until the 20th century, the concept
of applied sciences was not a research category but a subset of positive science proposed for
dissemination through teaching [15]. The 19th century witnessed not only the emergence of new scientific
fields under the influence of modernism but also radical transformations in professions that had existed
for centuries. Changes in the mode of production laid the groundwork for the emergence of new
activities. One such example, industrial design, is perceived merely as an activity involving the
application of art to machine products in its early stages [16]. In the 20th century recognizing industrial
design activity's distinctive thinking and practices, it gradually establishes itself as a distinct profession
[17].

Particularly after the 1960s, the increasing significance of the industrial design profession for companies'
competitiveness reveals the motivation to harness its inherently creative and often implicit nature under
the efficiency principle of capitalism. According to Taylor, tacit knowledge is not ideal; knowledge about
objects and production methods should be acquired and objectified through scientific reasoning [18]. This
perspective propels contemporary industrial design researchers, inspired by the natural sciences, to seek
an ideal form of activity devoid of subjectivity, thus unveiling the first primary paradigm defined in the
field, the modern paradigm. The Design Methods Movement began in 1962 with a grand narrative, driven
by the belief that science-based advancement in design would contribute to creating a better world [19].
The movement had a significant impact on the growth of academic attention towards design leading to the
establishment of design studies [20]. But Christopher Alexander [21] one of the pioneers of the
movement, expresses regret in the preface of his book Notes on The Synthesis of Form, highlighting the
futility of separating design research from design practice.

Especially in the twentieth century, as the fragility of the foundations of natural sciences became evident,
scientists' attitudes toward epistemological problems transformed. Old questions, once considered
answered definitively, resurface [22]. Categorical distinctions such as knowledge, artistic knowledge,
scientific knowledge, philosophical knowledge, scientific method, etc., and the divisions between natural
sciences and human sciences are reconsidered, leading to a restructuring of their relationships [22].
Discussions about the nature of science and the methods for attaining scientific knowledge intensify. This
process makes distinctions between natural sciences, humanities, and social sciences more apparent.
Various branches of science scrutinize their ontological and epistemological assumptions, developing
research methodologies tailored to their specific subjects. The dominance of modern thought, prevailing
from the 17th century to the 20th century, gives way to postmodern thought, characterized by its critical
stance.

The interpretivist tradition brings about a profound transformation, distinguishing 20th-century thinkers
from their predecessors, as they abandon the pursuit of an objective reality. Scientific theories, akin to
language games, construct frameworks of meaning; therefore, understanding—ensuring
comprehensibility within a particular framework of meaning—involves presenting an explanation that
solves a puzzle in the most suitable manner [23]. Social phenomena create an immaterial world beyond
the scope of natural laws, and their comprehension relies solely on the framework of purpose-action
relations [24]. In analyzing these phenomena, deterministic laws of nature should yield to an interpretive
approach that takes into account the purposeful actions of individuals [24].

Design researchers tend to pursue their work from within one of these two paradigms: positivist and
interpretivist [25]. The ontological, epistemological, and methodological differences between positivism
and interpretivism, the two major research paradigms relevant within the scope of the discussion in the
study, are illustrated in Table 1.

Table 1. Research Paradigms [26].

Research Paradigm  Ontology Epistemology Methodology
Positivism ‘ Objective reality Reality can be measured Quantitative
Interpretivism Multiple realities created by Reality needs to be interpreted  Qualitative

individuals
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The criteria set forth by the positivist approach to science, which defines objectivity as confronting the
research object devoid of values, beliefs, interests, and emotions, cannot be applied because this criterion
does not align with human nature [27]. Historical, social, and cultural conditioning shape our perspective
on objects, making knowledge relative under these conditions. Therefore, it cannot be asserted that it is
the method that distinguishes science from non-science [27]. In the interpretivist approach, the
demarcation problem holds a significant place. The question of what distinguishes science from non-
science, if not the method, shifts the focus of 20th-century philosophy of science debates. In this context,
Kuhn's paradigm conceptualization is observed to be in harmony with the interpretivist approach to
science.

During the post-modern period, it became evident that design problems resisted scientific methods [28].
The roots of this resistance were analyzed by Rittel, who characterized the nature of design problems as
'wicked' problems, while the issues tackled by the scientific method are ‘tamed' [28]. The lack of practical
response to the modernist design discourse [29], especially after the 1970s, prompted industrial design
theorists to search within the realm of post-modernist thought. The transformation in the mode of
production during the post-modern period, transitioning from a supply-side economy to a demand-side
economy, lays the economic foundation for recognizing the human factor in industrial design.
Emphasizing the human factor, post-modern paradigms cannot transcend modernist thinking since they
derive from the traditional distinction of modern epistemology that divides reality into subjective and
objective realms [30]. Despite being contradictory to the pluralism of postmodernism, it is observed that
the human-centered paradigm elaborated by Krippendorff [31] still claims to be the dominant paradigm.
However, industrial design's complex and multidimensional nature requires multiple perspectives in its
exploration. The requirement becomes evident in design research as it borrows theories from other fields
through analogy. The absence of established paradigms essential for conducting scientific studies results
in multiparadigmality, even if theories are borrowed from different fields, and facilitates the development
of specific theories. However, this multiparadigmality is not questioned as an indication of multiple
realities within the discipline; it arises from design researchers seeking a paradigm in other fields to
provide a solid foundation for their research.

3. PARADIGM

The concept of paradigm refers to the accepted and unguestioned presuppositions shared by the scientific
community [23]. Thomas Kuhn, in his 1962 book "The Structure of Scientific Revolutions," introduced
the term that addresses the challenge of delineating the boundaries of science and responds to the
demarcation problem. Kuhn [32] illustrates that by examining specific historical processes in more
established sciences like physics, for instance, before the establishment of the first universally accepted
scientific paradigm (Newton's paradigm), there were as many electrical theories as there were scientists
investigating it. Spending a year with a community mainly consisting of social scientists allowed Kuhn
to observe the differences between natural scientists and social scientists [32]. As a physicist, Kuhn
expressed that he found it challenging to comprehend their profound disagreements regarding scientific
problems and methods during his collaboration with social scientists. Kuhn [32], initially assuming that
similar disagreements were not present in natural sciences, sought to identify the source of this difference
and came to realize that the concept he called “paradigm™ played a crucial role in science [32]. The
absence of a paradigm hinders the initiation and, more crucially, the advancement of fundamental
research in a field, as foundational assumptions need to be redefined with each attempt. Kuhn [32]
illustrates that by examining specific historical processes in more established sciences like physics. For
instance, before the establishment of the first universally accepted scientific paradigm (Newton's
paradigm) existed as many electrical theories as scientists investigating it. Despite being scientific, there
must be a universally agreed-upon framework to ensure in-depth exploration beyond basic assumptions.
However, once a paradigm is adopted, a scientist no longer needs to reconstruct the entire field from
scratch and justify every concept introduced based on the initial principles during their most significant
studies [32].

According to Kuhn [32], the main feature of the first stages in the development of most sciences is the
constant competition of many different views. He characterizes this period as the pre-scientific phase,
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marked by the coexistence of various paradigms. As a significant scientific achievement emerges, the
number of competing schools typically diminishes to a single one, marking the commencement of an
adequate scientific practice. This allows community members to embrace a field-specific foundation
readily. When the new science discourse supersedes the old one and suppresses alternative views, it is
defined as a paradigm shift. Kuhn suggests that multiple paradigms in a field indicate its immaturity or
lack of scientific status.

Taking this into consideration, industrial design researchers label any emerging paradigms in design as a
"paradigm shift" [28], [29], [31], [33], [34], [35], [36], [37], [38], [39]. Pursuing a nomothetic theory in
the field overlooks the multiple realities inherent in design. Aside from industrial design, which is a
relatively new and developing discipline, it is worth noting that according to Turner [40], even in the
broader context of social sciences, there has never been a theory that approaches the level of
comprehensive and explanatory power seen in Newton's or Darwin's theories. Although theories such as
those of Marx and Freud have emerged in the historical process, it is seen that these theories still need to
produce results or become a dominant paradigm [40]. For this reason, the theories in question are
described as "pseudo-scientific" by philosophers of science such as Popper and Lakatos [40].

The disciplines that include human factor/subjectivity, which Bhaskar defines as conceptually dependent
where reality is socially constructed, there is no reality; instead, there are semi-realities [41]. In contrast to
natural sciences, which typically adopt an explanatory approach towards objects and do not encompass
the category of purpose/reason [11], [12] these sciences need to be understood in a manner distinct from a
mere explanatory form. The term "paradigm shift" disregards all other forms of design and asserts that the
entire reality in the field can be unveiled with a single theory. Design approaches, described as paradigm
shifts in the literature [28], [29], [31], [33], [34], [35], [36], [37], [38], [39] can be classified as partial
theories as they reveal only one of the existing approaches to design, or as prescriptive theories since they
introduce new suggestions to the field. However, they must catch up to the comprehensiveness a
dominant theory claims.

With the advent of the pluralistic world of post-modernity, producing justifications to defend the
superiority of one paradigm over another has become challenging [42]. Moreover, the assertion of a
single paradigm in design fields is meaningless because even Kuhn [32] distinguishes applied fields. He
suggests that disciplines whose raison d'étre is based on a social necessity external to themselves may not
necessarily need to agree on a paradigm to become a branch of knowledge and may be sufficient for them
to adopt a particular paradigm. While industrial design has dramatically benefited from borrowing
theories from more established disciplines, advancing design research requires a departure from the
notion of a universal reality. It is essential to acknowledge and embrace the multiparadigmality of the
field. Adapting to the existing paradigms, as observed in practical applications, is crucial for defining the
direction of design research.

4. DESIGN RESEARCH AND THEORY CONSTRUCTION IN DESIGN

Design research is categorized into three types based on the problem being addressed: clinical research,
applied research, and basic research [17]. Clinical research involves case studies with a focus on action.
Case studies typically gather data that provides insights into problems beyond individual cases[17]. On
the other hand, applied research concentrates on issues within a specific product class or particular
situations[17]. The goal is not to develop a general principle to explain problems but to discover
principles and operational modes explaining a specific set of phenomena[17]. A common aspect of
applied research in design is the attempt to gather hypotheses from multiple cases, demonstrating the
forms of reasoning effective in designing for that class [17]. Moreover, since applied research falls
between clinical and basic research, it is generally mindful of applying fundamental principles to
investigate a class of products and activities [17]. Using a general principle involves many other factors
governed by additional principles [17]. Applied research focuses on the process, aiming for designers to
work more efficiently through research [17]. Thirdly, basic research seeks to comprehend the principles
governing and explaining phenomena. In general, this type of research is associated with design theory,
aiming to provide a foundation for all other activities in the discipline of design [17].
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On the other hand, design research can be defined across various scales, ranging from cognition to the
overall functioning of the design process [43]. Micro-scale studies delve into the cognitive and mental
models influencing design performance, whereas macro-scale studies take a broader perspective to outline
the general characteristics of design activity [43]. Since basic research aims to produce theory, the
research object is approached on a macro scale to make specific reductions. Medium-scale data also
supports basic research to make sense of the information. On the macro scale, the research should
emphasize information coordination, seeking, sharing, and representation within the design activity [43].
Design studies are related according to their purpose and scale, as in Figure 1. Figure 1, adapted from
[17] and [43], highlights the strategy proposed for theory building in terms of objectives and scales.

DESIGN STUDIES

T OBJECTIVES — SCALES —

IMPROVING DESIGN MACRO MEDIUM MICRO

PRACTICE/EDUCATION LEEORRIEA SCALE SCALE SCALE
v v ‘ ¥ {
CLINICAL APPLIED SUPPORTS BASIC SUPPORTS SUPPORTS OPERATION
N N N

INFORMATION COORDINATION ‘

PHENOMENON GROUP INFORMATION SEEKING, SHARING AND REPRESENTATION

CASE STUDY / ACTION RESEARCH QUEST FOR SPECIFIC INFORMATION / COGNITIVE BEHAVIOURS

Figure 1. Classification of Design Studies According to Their Objectives and Scales (Adapted from [17]
and [43])

Design theory differs from theories in other fields because it has to satisfy the requirements of two
worlds: academic and professional [44]. In such disciplines based on human activity, 'making' knowledge
is constructed rather than discovered and is expected to meet academic requirements and compatibility
with practice [44].

Herbert Simon [45] also draws attention to the difference between design sciences and natural sciences in
his book "The Science of Artificial." He explains how design activity occurs at the center of design
sciences. Although he identifies the difference between natural sciences and design as "what things are"
or "how things are,” Simon [45] suggests focusing solely on the formalizable and explainable facets of
design theory to ensure its acceptability in the academy, believing that the uncertainty inherent in design
can be managed. Formalizing design by imposing specific rules implies neglecting the distinctive
dynamics inherent in the design process. Simon's reduction of design to a rational decision-making
process needs to be revised, as rational problem-solving represents just one facet of designing [31].
According to Krippendorff [31], since theory cannot be derived solely from invariances in design,
conditions that can change through design should be considered when developing theory. Research that
emerges from observations of designers' actions needs to consider how the theory can be redesigned [31].
In this context, Krippendorff seeks a solution to developing prescriptive theory. Both Simon and
Krippendorff share the presupposition that considering the unique dynamics of design makes it
challenging to reach universal generalizations. While Simon proposes a solution by concentrating solely
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on the formalizable aspects of design practice, Krippendorff, somewhat disconnected from practice,
suggests establishing rules for design through design theory. While Krippendorff [31] characterizing his
paradigm as post-modern, both researchers maintain a modernist approach by not relinquishing the
aspiration to construct a broad-scale theory.

A theory provides the most comprehensive, consistent, and simple model for connecting diverse and
seemingly unrelated facts functionally and pragmatically. It is a way of revealing explicit, implicit,
hidden, or unknown knowledge [46]. Theories provide a coherent description, explanation, and
representation of observed or experienced phenomena [47]. Design is too complex and diverse to reveal
all its realities with a single theory. Therefore, a gradual approach supporting the accumulation of
knowledge in the field is needed to achieve consensus in design theories [7]. Therefore, theory building
in design should be partial, focusing on theories that explain specific aspects of design practice through
causal processes. Subsequently, more comprehensive theories can be constructed by integrating different
elements from various partial theories [4].

5. PROPOSED RESEARCH STRATEGY

The positivist approach is characterized by believing that truth exists outside and is singular and definite.
This epistemological assumption guides the researcher, aiming for absolute knowledge, towards an
experiment-based methodology [38]. In the post-modern era, natural sciences' unassailable and
uncontested power in the knowledge world began to diminish due to the criticism directed towards
binding generalizations, universal explanations, grand narratives, and all forms of totalizing structures
[22]. Contrary to the positivist approach, which places the known object against the knowing subject,
qualitative research is an activity that repositions the observer in the world and adopts an interpretive
approach to the world [49]. The constructivist/interpretivist paradigm defined by Denzin and Lincoln
includes a relativistic ontology (multiple realities) and several different methodological procedures, where
the main aim is to understand the relationship between people, their activities, and their physical
environments [50].

Located within the constructivist/interpretive approach, grounded theory is a theory-building strategy that
embodies the close relationship between theory and practice [51]. The difference distinguishing grounded
theory from other types of research is its focus on building theory but on partial theories rather than grand
theories that address more universal issues [52]. On the other hand, activity theory provides a holistic and
contextual discovery method that supports qualitative and interpretive research in disciplines centered
around human activity [53]. While grounded theory equips the industrial design field with analytical tools
for constructing a partial and articulate theory based on practice, activity theory offers a qualitative
framework for comprehending the variables within the entirety of industrial design activity.

5.1. Grounded Theory and Activity Theory

Grounded theory was initially developed by sociologists Glaser and Strauss [54]. Later, Glaser embraced
the positivist approach to the theory, whereas Strauss [55] and Charmaz [56] represented distinct
constructivist approaches. Coming from the positivist tradition, Glaser develops a purely inductive
gualitative research method based on the ontological acceptance that social reality is the same as natural
reality. In the Straussian approach to grounded theory, there is a rejection of positivist claims that an
objective reality can be attained through pure induction. Strauss revisits the methodology from a
pragmatist perspective, asserting that individuals construct knowledge by interpreting shared meanings
[51]. This perspective assumes that reality is inherently dynamic and interpretive, exploring how
individuals create meanings and take actions [56]. Thus, Strauss includes human agency, subjective and
social meanings, and problem-solving practices within the scope of grounded theory [56]. In his
constructivist approach, Charmaz [56] adds to Strauss's constructivist approach the discourse that the
constructed reality is also built under existing structural conditions, that is, hermeneutic analysis and
ethnographic methods. Grounded theory is a research strategy adopted to develop a theory on a topic
neglected or superficially addressed in the literature [57], implying that the theory is grounded in data.
While in other methods, analysis begins after data collection is completed, in grounded theory, the



94 Merve YAVUZ, Serkan GUNES | GU J Sci, Part B, 12(1): 87-100 (2024)

researcher initiates the search for meaning by questioning the data in the early stages of data collection
[54], [55].

Referring to Kuhn's puzzle analogy, Charmaz [56] states that, unlike quantitative research, in qualitative
research, researchers add pieces to the puzzle during the research. At the end of the study, they create a
brand new puzzle. In grounded theory, the landscape is viewed from a wide angle, like a camera with
multiple lenses. The lens is changed several times to zoom in on scenes, creating a new landscape [56].
The researcher realizes that certain classifications are possible during data analysis and discovers patterns
[58]. Repetitive regularities in the data should be a process of first dividing the data into parts and
classifying them based on similarities [52]. Merriam [52] exemplifies this classification process:
"Consider sorting two hundred food items in a grocery store. These two hundred items can be considered
pieces of information that form the groundwork for analysis. By comparing one item with another, these
two hundred items can be divided into categories. For example, if you start with a cereal with the second
ingredient, orange, it will be discussed whether it is similar to the first. If they are not similar, this time,
there are two categories in which the third item can be placed. If the third item is also different, we have
three categories..."

When it comes to human activity, this process naturally becomes complicated. Analysis and description
of human activity must consider the inherent uncertainty and nonlinear dynamics (chaos) in activity
regulation [59]. When analyzing design activity, data can be studied at numerous scales and frameworks,
from cognition to consciousness, from intuition to material conditions, sectoral requirements to
organizational structures, design processes, and the designer's relationships with other actors. Since it is
impossible to classify and make sense of all these data using only grounded theory tools, getting support
from activity theory is proposed to create a qualitative framework in the theory-building process.

In the broadest terms, activity is the purposeful, goal-oriented modification of the environment; it is a
form of human-specific agency [60]. What makes the activity human-specific, unlike other entities that
contribute to the transformation of the environment, is that the activity is goal-oriented; the goal is
consciously determined [60]. When designing an activity, the subject considers one’s knowledge, one’s
goal, the ways and means of achieving the goal, that is, the harmony between ones will and the laws of
nature, and designs one’s actions accordingly. Nikiforov's starting point is to develop an approach that
empirically reveals different aspects of human activity. He proposes focusing on three essential elements
in the activity analysis: the conditions under which action is taken, the goal, and the means to achieve this
goal [60]. Activity theory examines the unique dynamics of each activity. It enables the holistic analysis
of the relationship between the variables in question by placing them in a specific framework.

Like all known modes of operation, design is a problem-solving activity that requires organizing
information into a specific representation [61]. Design problems are searched for a few objects that offer
satisfactory or optimal solutions, in which a design strategy radically reduces potential objects in a wide
area [62]. The design output results from processing information about the object's characteristics, such as
appearance, material composition, production methods, functionality, etc. [63]. Design information can be
defined as data acquired, used, and transformed during the product development process [63].

The design space is already constrained by other dynamics that affect the activity before the cognitive
decisions of the designer. According to Mostow [64], a comprehensive design model should address the
following aspects of the design process: design conditions, the object (the object describes not the
properties of the object but how these properties are manipulated), design decisions, management of the
design process, and the role of information in design (how it is acquired, processed and used). In this
context, studies, on the one hand, aim to understand the tools required by designers for specific tasks, the
integration of tools into the design process, information flow, and the environment created by design
support systems, and on the other hand, investigates how design processes can be restructured for optimal
utilization of tools [62].

Depending on the purposes of the study, utterly independent research topics can be derived from the same
activity, and different representations of the same activity can be created [65]. Dividing the activity into



Merve YAVUZ, Serkan GUNES | GU J Sci, Part B, 12(1): 87-100 (2024) 95

various components and conducting the analysis from part to the whole by establishing necessary
relationships is a crucial part of the systemic-structural analysis of the activity. The hierarchical activity
scheme includes four levels: activity, task, action, and operation [66]. A task, which plays a crucial role in
the analysis of activity, is understood as a part of the activity directed towards achieving a specific goal,
constrained by a certain time frame, and it is a logical system containing cognitive and behavioral actions
[67]. In activity theory, cognition is understood as a process and a structured system of actions [68].
When cognition is considered a process regulating human behavior, the activity becomes the research
subject and is depicted as a hierarchically organized structure consisting of conscious, goal-directed
actions. When understood as a structured system of actions, activity is the object of research; it is not
based on operations and actions but draws attention to the general characteristics of activity on a macro
scale. According to Vygotsky, activity is an object of research, and units of analysis are components
divided and integrated into a dynamic whole [67]. Such an understanding of activity makes it possible to
classify different human activities and develop theories about these activities [68].

The research strategy proposed for theory building in design, derived from the hybrid use of certain
approaches of grounded theory and activity theory, both of which are belong to the interpretive research
paradigm, is summarized in Figure 2.
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Figure 2. Research Strategy Proposalrl Grounded Theory and Activity Theory (Authors)

Activity theory is identified as being used in two ways in the field of design: as a qualitative research
framework to understand and explain design tools and processes, and as a basis for micro-level clinical
research aimed at understanding or improving the design process [69]. When used as a qualitative
framework, activity theory's contribution is primarily to examine and understand different variables that
may have affected the design process, the designers' choices, or the design outcome of a project [69]. The
review of the literature on activity theory's application in industrial design ([69], [70], [71], [72], [73].
[74]) indicates that activity theory is mostly used in micro-scale clinical research to understand or develop
the design process. These may have been used as a tool for developing design practice or as a qualitative
research framework, but in both cases, there is an orientation towards the internal dynamics of design. In
other words, in these studies, design is not the subject of research but rather the object. So far, no research
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aimed at understanding the activity in terms of its holistic dynamics or aimed at theory building has been
found. However, in activity theory, depending on the research objective, activity can be approached at
different scales. When design activity is considered as the object of research, the aim is to improve the
design process, and cognitive processes of activity are taken into account. Such research is conducted in
the form of case studies. But theory building becomes feasible only when the research is object oriented
and conducted on a macro scale, as depicted in Figure 1, i.e., at the level of activity, and design activity is
regarded as the object of research.

In the proposed research strategy depicted in Figure 2, the activity theory is highlighted in terms of its
potential applicability to theory building in industrial design for theory development depending on the
nature of the activity and the scale of research. The interpretive, qualitative research strategy of grounded
theory, which is considered suitable for multi-paradigmatic theory building in design, is also highlighted.
While the constructivist/interpretive approach of grounded theory, recommended for partial theory
building, offers analytical tools to capture various activity patterns, the object-oriented approach of
activity theory supports the interpretation of similarities and differences within these patterns.

6. CONCLUSION

Conventional methods of constructing theories in industrial design have often yielded valuable yet partial
perspectives on design knowledge. This is primarily due to their reliance on the principles of a single
dominant paradigm, as outlined by Kuhn, or a particular way of comprehending design phenomena. The
reality is that the majority of practitioners, despite discipline’s assertions, do not adhere to a single
paradigm. Instead, they utilize a combination of paradigms and participate in a diverse array of activities,
incorporating both positivist and interpretivist approaches depending on the circumstances they
encounter. They pragmatically adopt whichever tool or approach they deem necessary in any given
situation.

The issue lies not in whether the current paradigms provide enough categories to encompass the wide
range of design practices, but rather in the limitation of this type of theorizing to fully accommodate such
diversity on its own. There cannot be a single paradigm of design, but rather, there could be numerous
paradigms that are empirically verifiable through practice. The existence of such a vast array of theories
makes the idea of a unified theory impractical. However, when the complexity and multiplicity of reality
require plurality in paradigms, it does not preclude communication among them.

Ignoring the multiplicity of realities in design practice to build a comprehensive theory assumes viewing
design not as a discipline, but rather as a research field independent of its academic structure; education,
profession and research. However, as Wang and llhan stated, design knowledge isn't a distinct "third
area" of knowledge apart from the sciences and humanities, as proposed by Cross [75]. Instead, the
central challenge in defining design as a discipline lies in understanding not the content of its knowledge,
but its creative act, including any general knowledge that aids in the creative process, as it shapes its
identity within the larger cultural context [75].

In the multi-paradigm perspective, theory building aims not to reach a reality but to reach the scope of
reality [47]. Considering that each design process is unique and unrepeatable [76], it seems that it is not
possible to reach a universal pattern in a design theory based on practice. To get the scope of reality in the
discipline, various paradigms of the practice must be evaluated on the same basis that the proposed
research strategy offers. Grounded theory facilitates the development of a qualitative research matrix,
which is adept at identifying common and distinguishing parameters influencing design activities,
regardless of whether they belong to the same paradigm or not, and it permits the application of the
constant comparative method. Meanwhile, activity theory aids in interpreting the meanings of these
parameters specific to the activity and the various relationships among these factors. However, the
inevitable limitation in every scientific research is the number of activities from which the researcher can
access data in design research based on practice that focuses on theory development. It is believed that the
model created for analyzing industrial design activities through the hybrid use of grounded theory and
activity theory can overcome this limitation due to its openness to articulation.
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