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Abstract 
This Research-through-Design conducted as thesis project within Malmö University Interaction          
Design Master’s programme is an attempt to bridge the gap between the quantified self and the                
subjective & collective experiences of the self-tracking for less normative ways of            
meaning-making of data. In order to accomplish this, it offers a feminist critique of self-tracking               
and an exploration of new features for self-tracking apps using provotypes to inform the HCI               
community.  
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1. INTRODUCTION 

1.1 SELF-KNOWLEDGE THROUGH NUMBERS 
In her article in The Atlantic on why millennials are drawn to astrology, health and psychology                
editor Julie Beck gathers different perspectives from millennials as well as from the experts to               
make a point: In an increasingly tangible, quantifiable and meticulously organized cold            
data-driven world, astrology offers a frame for narrating the human experience of temporality             
and an escape from ”reality” in the search of alternative truths (2018). 
 
The self has been having its share of quantification as well, especially in the last decade (Swan,                 
2013). Also referred as “self-tracking” or “personal informatics” (PI), “quantified self” (QS) offers             
both active and passive data collection in order to gain insights about oneself (i.e.,              
self-knowledge) or meet goals (i.e., behavior change), such as improving well-being through            
promoting healthy behavior (Choe et al., 2014). For the purposes of this thesis, “self-tracking” is               
used as a more comprehensive, tentative and open-ended term to refer to this concept.              
Self-knowledge is used to refer to gaining insights about oneself for the purposes of “achieving               
control over their life, particularly those elements that previously seemed chaotic or challenging:             
their chronic or acute illness, body weight, stress, sleeping problems, moods, relationships,            
medical treatments, physical fitness, hormonal fluctuations, reproductive cycles, work         
productivity and so on.” (Lupton, 2016). Based on this definition, self-knowledge seems to be              
related to external manifestations of the self as behaviors and symptoms at first glance, but               
Lupton notes that “[p]art of engaging in data collection is the idea that the self-knowledge that                
will eventuate will allow self-trackers to exert greater control over their destinies by managing              
the complexities of their bodies and lives” (2016), denoting to its internal, subjective aspect.  
 
Despite the emphasis on the “self”, these systems fail to provide self-knowledge or change              
behavior as they promise, mostly because they fail to maintain user engagement (DiClemente             
et al., 2001; Free et al., 2013; Owen et al., 2002). In order to improve engagement, the design                  
of self-tracking systems relies on persuasive technologies based on nudge theory (Consolvo et             
al., 2009; Fogg, 2003) with a utilitarian perspective rather than actually contributing to one’s              
self-knowledge. Therefore, much of the relevant research within the disciplines of HCI and             
Interaction Design is on persuasive technologies with a focus on technological innovation,            
rational decision making, and self-improvement outcomes (Li, Dey & Forlizzi, 2010; Purpura,            
Schwanda, Williams, Stubler, & Sengers, 2011).  
 
However, the current paradigm in self-tracking research and practice reduces the subjective self             
to its external and seemingly objective manifestation as behaviors (Rapp & Tirassa, 2017),             
which is why they fail to provide self-knowledge (see the definition above) even when they may                
result in the desired behavior change. While self-tracking technologies are getting better at             

4 



 

converting all aspects of human experience, even a heartbreak into biometric data, the framing              1

of rational self-improvement through technology neglects the subjective experiential aspects of           
the self-tracking practice and engagement with the data (Choe et al., 2014; Epstein, Ping,              
Fogarty, & Munson, 2015). As in the example of astrology providing a framework to translate the                
quantified planetary movements into narratives, one way to investigate these experiences can            
be through narratives.  
 
Through improved data collection methods and engaging data visualizations to communicate           
these data, some sort of self-knowledge is surely provided, however, a numerical analysis of a               
heartbreak does not really signify our experience of it. What do numbers and statistics mean if                
we cannot reflect upon and integrate them within our personal narratives? Can we create              
interactive tools that enable individuals and their communities to make sense of the numbers?  
 
“Context humanizes the numbers and places them back into our lives in meaningful ways. For               
example, a fitness tracker can tell us that our physical activity is down from the previous month.                 
But it cannot tell us that the inactivity is due to a sprained ankle. Given that context, those                  
declining numbers might tell a different story: that we are recovering steadily rather than              
slacking off. Even in that simple scenario, it is clear that a small bit of context can frame data in                    
a much more insightful way” (Boam and Webb, 2014). For this reason, self-trackers often use               
additional forms of media to contextualize and integrate their data within their lives and personal               
narratives.  
 
Described as “a language of symbols that describes those parts of the human experience that               
we don’t necessarily have equations and numbers and explanations for” by an astrologer             
(Warrington, quoted in Beck, 2018), astrology is still popular in today’s overly quantified,             
transparent and rational world because of its ability to encourage us to self-reflect. Barnum              
effect or not, astrology’s success relies on its prioritization of the subjective experiences over              2

the objective data. In order to do that, it transforms the complex data of planetary movements                
into a very clear frame for people to explain themselves by weaving together the past, present,                
and future (in the form of goals and expectations) within their personal narratives, as explained               
by a developmental psychologist (Beck, 2018). This suggests that self-tracking should also offer             
users a frame to integrate their data within their personal narratives in order to make sense of it,                  
while allowing them to escape the harsh “reality” of the numbers in the search of alternative                
truths as astrology. In the case of self-tracking, the reality is the imposed norms on the                
individual based on allegedly objective numbers, and alternative truths would be the            
renegotiated and/or self-determined norms based on the subjective notion of wellbeing.           
However, it should be noted that norms are socially created, denoting to the need of collectivity                
of these narrative frames.  

1 FitBit captured a man’s heartbreak back in 2016: 
https://edition.cnn.com/2016/01/22/tech/koby-soto-fitbit-heartbreak/index.html 
2 The Barnum effect, also called the Forer effect, is a common psychological phenomenon whereby individuals give                 
high accuracy ratings to descriptions of their personality that supposedly are tailored specifically to them but that are,                  
in fact, vague and general enough to apply to a wide range of people. ​"Barnum Effect | psychology"​ . Encyclopedia                   
Britannica. Retrieved 2018-02-14. 
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Humans are narrative creatures, “inveterate storytellers,” Owen Flanagan states (1992).          
Narratives are “the primary way by which human experience is made meaningful”            
(Polkinghorne, 1988: 1). In the case of self-tracking, as the multiple and mutable self is actively                
and continuously (re)constructed, narratives have the ability to co-evolve with the self, where             
the data do not change but only accumulate over time (Rapp & Tirassa, 2017). Narratives can                
also communicate the subjective meanings made of the objective data within the aimed             
paradigm shift in the self-tracking discourse “from behavior and its objective data to the self and                
its subjective meanings” (Rapp & Tirassa, 2017), and are already used by self-trackers to obtain               
self-knowledge (this is the case for my target group, introduced in section 1.3, but also see                
section 2.2). Therefore, this research will focus on narratives around data to support             
self-knowledge. 

1.2 DATA-DRIVEN NARCISSISM AND BIOPOWER 
The emphasis on the self in naming the concepts of “self-tracking”, “Quantified Self” or              
“Personal Informatics” signals their individualistic aspects. Criticized for “narcissism” or          
“navel-gazing” in both academic and popular reflections, self-tracking is often thought of being             
limited to the individual (Hill, 2011; Morozov, 2013: 233). This is true in the sense that it                 
transforms our own bodies into data-objects rather than data-subjects through constant           
introspection. However, the “gazing” is not limited to the individual as the quantified body is also                
under the constant inspection of those that interpret the data. This extrospection creates a              
know-your-body obsession to self-track to meet the imposed norms instead of providing            
data-driven self-knowledge. 
 
This is because the “self”-knowledge provided within the current approaches is based on             
representational and normative interpretation of the data through algorithms (i.e. optimized and            
imposed upon the individual by external interpreters), rather than aiming to provide tools to              
individuals for them to self-reflect upon their own data. While this causes marginalization of              
certain individuals, it also results in imposing a self-image to the individual without considering              
their specific context. While the lack of tools for individual meaning-making makes the users              
prone to accepting the imposed self-image, the lack of social features in self-tracking apps              
prevent collective meaning-making in an attempt to debate and renegotiate the norms inherent             
in the data tracking algorithms. 
 
Despite “the idea that the self-knowledge that will eventuate will allow self-trackers to exert              
greater control over their destinies by managing the complexities of their bodies and lives”              
(Lupton, 2016), within its utilitarian approach of rational self-improvement (without a disclosure            
of whose rationality), self-tracking allows for biopower (Foucault, 1990) to “objectify the material             
body, and the subjection of that body to the discipline of a normative gaze” (Balsamo, 1995).                
While it may serve desirable purposes like behavior change for losing weight, quitting a bad               
habit etc, on “whose rationality” by which the self-improvement goals are determined is also              
problematic. In an attempt to reach these imposed goals, know-your-body obsession reminds of             
the mythological story of Narcissus. While Narcissus fell in love with his own reflection,              
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eventually losing his will to live, self-tracking may result in shaping behavior to an extent where                
one starts living for their data to reach the imposed self-image than living with the data.  
 
Do we really need to know that much about ourselves? Or do we rather need to make meaning?                  
As increasingly more sophisticated data can be captured through self-tracking systems, what            
would be the long-term consequences of data-glut (iterating on Andrejevic’s term “info-glut”            
(2013)) for the individuals and their experiences of themselves? In an attempt to investigate this,               
this research aims at empowering individuals by providing them tools for both individual and              
collective meaning-making of data. 

1.3 RESEARCH QUESTION 
Based on the previous sections, this research is distinctively interested in two aspects of              
data-driven meaning-making: 1. What individuals make of their data (i.e., how they make             
meaning of it; how they support it with other forms of media and narratives to present it), 2. How                   
new meanings are created collectively through the presentation of such data and its             
supplementary contextualizing media and how this collective meaning-making feeds back the           
personal narratives. 
 
During the early phases of exploration, I got engaged with a group of female self-trackers that                
actively use a closed Facebook group to share their fitness journeys and peer-motivation. This              
group is only one example of the many groups that aim to compensate for the lack of                 
consideration of individual-specific contexts and collective & collaborative meaning-making as          
opposed to the optimized and imposed interpretations and the reduction of social aspects to              
features in various self-tracking apps. 
 
As explained in section 1.1, while narratives are crucial for our meaning-making, especially for              
the case of self-knowledge in self-tracking, they are also great tools for communication. I              
observed that the Facebook group focused on sharing personal data-driven narratives rather            
than their data in order to communicate their progress and keep each other engaged for               
motivation. Data-driven narratives were communicated through different forms of media (text,           
images, often in the form of selfies) for the others’ interpretation, if not for self-validation or                
aiming to start a conversation. 
 
I observed the group activity and investigated their shared media, and decided to focus on that                
particular group to shape the research as they offered valuable and intimate insights regarding              
the collective and collaborative aspects of self-tracking. Through an investigation of this            
particular group with specific goals, interests and contexts, I aimed at a deeper understanding of               
the given design situation.  
 
Most of the group members were engaged in running, regularly keeping track of their exercises               
via a wristband as well as their weight. While many were manually meal-tracking by posting in                
the group the images of their meals with calorie info included in the text, some were using                 
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specific meal-tracking apps like MyFitnessPal in a meticulous manner. In general, they were             
more focused on the meaning-making of self-tracking data than self-tracking practice, however            
Facebook was limited for their collective meaning-making due to its reductionist interactions and             
algorithm prioritizing certain posts and members based on these interactions.  
 
Because their self-tracking devices were connected to their mobile phones, which they also             
used to generate, access and share media on the Facebook group, I aimed at a mobile app to                  
support their collective and collaborative meaning-making of self-tracking data with a           
consideration of their individual-specific contexts and privacy.  
 
Research question: 
How might a mobile app design support self-trackers with the collective and collaborative             
meaning-making of self-tracking data? 
 
Some sub-questions: 

- How might design enable self-trackers to supplement data with contextual media for their             
personal narratives? 

- How might design empower self-trackers by providing them tools to renegotiate the            
imposed norms through collective ways of interpreting personal data? 

2. THEORY 
As introduced in the previous section, self-tracking suffers from representational, normative,           
utilitarian approaches to data, body, and the self, instead of providing people tools for self               
meaning-making. This is particularly important for the case of self-tracking, as no optimal design              
or interpretation can speak for the users or actually adapt to mutability and multiplicity of the                
self.  
 
Feminism deals with the issue of representation, particularly with the question of who speaks              
and “the problem of speaking for others” (Alcoff, 1991; Roof and Wiegman, 1995). Who speaks               
is in fact a matter of who is allowed to speak, which is why feminism is concerned with                  
questioning structures of power and privilege (Alcoff, 1991; Roof & Wiegman, 1995; see also              
Muller, 1997, 2007). In the case of meaning-making in self-tracking, it becomes a question of               
who is allowed to speak for the users of themselves; that is, designing for them, interpreting                
their data for them, therefore shaping their self-images and behavior. 
 
This section aims to provide a feminist critique of self-tracking research and practice through              
interaction criticism (Bardzell, 2011). Combined with the findings of the user research, the             
critique will then be used to formulate design guidelines for self-tracking technologies within a              
feminist approach to inform the proposed design provotypes (Mogensen, 1994; Boer &            
Donovan, 2012). 
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2.1 A FEMINIST CRITIQUE OF SELF-TRACKING 
The standard design processes of HCI rely on a form of philosophical representationalism             
(Bardzell, 2011), aiming to represent reality based on the correspondence theory of truth (David,              
2010). In order to represent the truth: 1. Truth has to exist, 2. There needs to be evidence to                   
demonstrate the correspondence between the two. While representationalism has served the           
knowledge needs of HCI in the past, in areas of HCI that involves the human selfhood with                 
much more complex design goals like self-tracking, it results in normative theories of usability              
and evaluation (Bardzell, 2011). 
 
Theory describes the structure and relationships between phenomena (Friedman, 2003), and           
scientific theory matures through repeated observation. However, for design, these phenomena           
include aesthetic experience, emotion, expressiveness, and sociability, which have no factual,           
objective, external existence, but rather exist within subjectivity of an individual or a social group               
(intersubjectivity) (Bardzell, 2011). Because designers implicitly or explicitly operate by          
establishing norms, the representation of these phenomena involve the subjectivity of the            
designer (or the researcher), resulting in simultaneously subjective yet non-perspectival          
knowledge in contrast to empirical science that strive for objectivity by “a disciplined bracketing              
of the scientist as a subjective being” (Bardzell, 2011).  
 
In order to bridge the gap between empirical sciences and design as an emerging scientific               
discipline, traditionally scientific HCI turns to cultural studies and borrows the strategy of             
criticism from arts and humanities in order to inform, critique and innovate on design processes               
and methods, while exposing long-term and unintended effects of designs (Bardzell, 2009).            
Defined as “rigorous interpretive interrogations of the complex relationships between the           
interface and the user experience” (Bardzell, 2011), interaction criticism has been focusing on             
the “experience” (McCarthy and Wright, 2004, 2005; Löwgren and Stolterman, 2004; Sengers,            
2003), developing critical strategies to understand the internal and subjective notion of “felt             
experience” as well (McCarthy & Wright, 2004). For example, Löwgren and Stolterman focus on              
the designer-centric experience to “liberate the designer from preconceived notions” through           
“thoughtfulness” and “reflection” (2004). While their work does not offer “knowledge” on how to              
study subjective experiences of everyday users, that is a starting point. Rather than focusing on               
objective “knowledge” generation, we can improve design knowledge also “by being more            
experienced and sensitive embodied thinkers in the first place” (Bardzell, 2011). This will be              
further discussed in section 5.2. 
 
As opposed to the common understanding of “subjective knowledge” in traditional or            
(post-)positivist science, it is not the same as “opinion”, while objective knowledge is not that               
objective at all (Bardzell, 2011), which will be explained later in this section. In contrast to                
scientists’ distinction between “description” and “explanation”, humanists distinguish between         
“description” and “interpretation”, where description concerns falsifiability, and interpretation         
plausibility, reasonability, or defensibility (Eaton, 1988, pp. 108-109). Therefore, what is being            
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criticized in this section is not the act of interpretation, but the normative criteria that inform                
these interpretations imposed upon the individual. 

2.1.1 REDUCTIONISM FOR THE OPTIMAL 
Most of the current practice and research of self-tracking aims at improving error-proof,             
therefore ‘objective’ means of data collection and processing methods with an end goal of              
achieving an optimal interpretation. The problem with aiming at the optimal interpretation is that              
it reduces “the user” to its “proximate definition” (i.e., “the person who interacts with the               
computer”) rather than embracing a more pluralistic “distal definition” of the user (i.e., “people              
who are affected by the system”) (Rode, 2010). Proximating for the “optimal” often results in               
false or under-representation or even marginalization within the norms, authority-given set of            
objectives. A feminist approach in HCI context would instead embrace polyvocal (Krupat, 1992)             
thinking, which embraces the diversity of users and needs (e.g., Bardzell, 2010; Irani et al.,               
2010; Satchell, 2008) in order to offer a solution framework rather than an optimal design that                
would inevitably marginalize some users. 
 
While the objectivity of the self-tracking data for optimal interpretation is questionable, optimal             
interpretation gets more problematic considering the reductionist categories self-tracking is          
based on. These categories act as proxies for complex and rich phenomena, reducing them to               
“specific behaviors to change” (Bentley et al., 2013, p. 30:21) through tracking; such as              
“calories” as proxies for “health”, “mood scores” for “mental well-being”, “number of thrusts” for              
“good sex” (Sharon, 2018). While the insufficiency of the proxies is obvious in these examples,               
because of the trackability and the alleged objectivity of the data, these proxies eventually              
replace and “speak for” what they are to represent, as well as privileging them over more                
subjective, intuitive ways of knowing (Lupton 2015). Smith & Vonthethoff also argue that data              
are fetishized to the point where they “speak on behalf of the embodied referents they               
represent, and to provide the divine instruction, discipline, and impetus needed to enact a              
lifestyle intervention” as a medium of subjectivation to biopower (2017) as explained in section              
1.2. 
 
Where the designers and engineers behind self-tracking devices and the self-tracking           
researchers are predominantly males (Eveleth, 2014) with the “absent presence” (Shilling,           
1993) of women , the existing heteronormative culture is perpetuated and even reinforced            3

through interpretation of the data within these heteronormative frameworks. This leads to false             
or under-representation of women and many other ‘abject’ bodies (Kristeva, 1982) (e.g.,            
period-tracking apps assuming heterosexuality of their female users and marginalizing those           
who aren’t (Epstein et al., 2017)). A feminist critique of self-tracking unveils another level of the                

3 Tech companies are white male-dominated (Sullivan, 2014; Lomas, 2014; Lafrance, 2014), and             
self-tracking particularly suffers from it. For example, Apple, which is a white male-dominated company              
(Lowensohn, 2014), has a very comprehensive Health app that still doesn’t track menstruation. A basic               
search on another tech giant in self-tracking Fitbit reveals its lack of diversity and heteronormative               
approach (Liataud, 2015). 
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problem of representation; not just on who decides what is optimal, but also how it is decided                 
(i.e. which categories, determined by whom; e.g. who decides that a good “number of thrusts”               
equal to “good sex”, and based on what).  
 
Questioning the structures of power and privilege, a feminist critique of self-tracking also reveals              
its grounding on capitalist and normative ideals of self-improvement with utilitarian approaches            
that focus on behavior change than the self and their subjective experiences. This is rooted in                
the transhumanist ideal of human enhancement based on the masculine ideals of the cyborg              
body, which will be explained in the next section.  

2.1.2 DISEMBODIED REPRESENTATIONS 
For self-tracking devices keeping track of bodily data and creating “data doubles” that configure              
certain representations of the users from their digital data (Haggerty and Ericsson, 2000), the              
problem with representation becomes amplified as the data doubles have their own social lives              
and materiality (Lupton, 2014). The aim of self-tracking is to make these data doubles as               
accurate as possible through more sophisticated bodily data collection methods. While having            
their own sociality and materiality apart from the fleshy bodies, the data doubles cannot be               
thought separately of the bodies due to the symbiotic relationship between computer/user            
relationship (Lupton, 1995). This symbiotic relationship has two indications: 1. As the self             
undergoes a continuous reconfiguration, so does the data double capturing it through bodily             
data. 2. As the data double undergoes a continuous reconfiguration, it affects the individuals’              
images and experiences of their selves and bodies (Lupton, 1995; Lupton, 1995). In other              
words, the data mediates the experience of the self as Pink & Fors (2017) suggest. On a similar                  
note, Anne Balsamo also highlights the impact of digitized representations on the material             
bodies in terms of identity and self-image (1995). Therefore, the data double should not be               
thought of as detached from the actual self, but should be evaluated from a perspective that                
includes the self and its relationship to the data double. 
����
Also referred to as “lived informatics” (Rooksby, Rost, Morrison, & Chalmers, 2014), this             
approach aims to investigate the embodied, subjective experiences of self-tracking within their            
specific context, rather than treating people as “data objects” to be studied objectively. When              
people are reframed as data-subjects rather than as data-objects, it is made possible to observe               
how data-subjects and their data proxies become with and mediate each other (Smith, 2016). 
 
On the other hand, as opposed to the “lived informatics” approach considering the embodied              
experience of the self, the current transhumanist paradigm focuses on [disembodied]           
quantification of the body in an attempt to technologically neutralize the body and its social               
meanings (Balsamo, 1995) in order to “become distilled in a clean, pure, uncontaminated             
relationship with technology” (Lupton, 1995). Thinking of “human as computer” (Sofia, 1993, p.             4

51), the organic body is thought to be getting in the way (Morse, 1994, p. 86; cited in Lupton,                   
1995), therefore the end goal of quantification is to leave “the dead flesh that surrounds the                

4 For example, human brains are frequently described as ‘organic computers’ (Berman, 1989). 
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active mind which constitutes the ‘authentic’ self” (Lupton, 1995). Reducing the complexity of             
human subjectivity to a calculating, rational mind neglects all the cultural meanings and factors              
that affect the thought processes of the mind. These meanings are inherent in personal              
narratives (e.g., how they are formed, as well as how meaning is created by the others once                 
exhibited). Therefore, the proposed design aims at social features that allow for collective             
meaning-making of the data after its initial interpretation by the individual and their meanings. 
 
The vision of transcending the body has a significant implication for self-tracking due to              
disembodiment: It assumes the objectivity of the data, which would result in the assumption that               
the bodies of similar data would have the same experience. In this regard, the subjective               
experience can never be captured if the data are stripped off of its corporeality and its context.                 
While it may not be possible to observe the effects of such vision within the current self-tracking                 
practices, these effects would be clearly visible when considering the speculative scenarios of             
mind-uploading/mind-reading (as in the example of Elon Musk’s Neural Lace or many others). 
 
If embodiment is defined as contextualization for the purposes of this research, self-tracking is              
masculinist and repressive from an embodiment perspective as well due to this vision of              
transcendence (Balsamo, 1995), which “may be considered to be the apotheosis of the             
post-Enlightenment separation of the body from the mind, in which the body has traditionally              
been represented as earthly, irrational, weak and passive, while the mind is portrayed as              
spiritual, rational, abstract and active, seeking constantly to stave off the demands of             
embodiment” (Lupton, 1995). Next section will draw similarities between the corporeal turn in             
feminist and sociological studies and self-tracking. After all, ‘even in the age of technosocial              
subject, life is lived through bodies’ (Stone, 1992, p. 113). 

2.1.3 THE CORPOREAL TURN IN SELF-TRACKING 
As explained earlier, feminism deals with the issue of representation, particularly with the             
question of who speaks and “the problem of speaking for others” (Alcoff, 1991; Roof and               
Wiegman, 1995). Because both the practice and research of self-tracking are male-dominated            
with the “absent presence” of women (Shilling, 1993), men get to speak and act for women and                 
many other ‘abject’ bodies (Kristeva, 1982). Especially with self-tracking, where the individual is             
made more vulnerable to the influence of biopower through disclosure and interpretation of their              
data [by others] within heteronormative frameworks, we, as designers and design researchers            
need to be more critical of all aspects of self-tracking, including the objectivity of the data                
produced by self-tracking practice and the knowledge produced on self-tracking. 
 
As explained in the previous sub-sections, false or under-representation of certain individuals            
has two significant implications for self-tracking: reductionist and absolutist understanding of           
data. Introduced by the philosopher Gilbert Ryle, the term “thick description” is developed by the               
anthropologist Cliff Geertz (1973) to be applied to many other scientific disciplines in order to               
evaluate data within its context. According to Geertz, no pure data exists since all data are                
influenced by the individual and social factors behind its extraction (1973). Grosz argues for              
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similar by claiming that no pure, eternal, transparent knowledge exists (1993). Knowledge being             
an activity rather than being an absolute, pure and abstract phenomena, she argues that              
knowledge is not so detached from the lived body and its subjective experiences in different               
bodies within different contexts (1993) in parallel to self-tracking and its production of             
self-knowledge. Rather than taking objectivity of self-tracking data for granted, this is a             
consideration for my design proposal that it always needs to validate the data with the user, as                 
well as finding ways to include “subjective” remarks (e.g., as evocative notes on the data). 
 
The assumption that similar objective data would have similar subjective meanings in            
self-tracking within the dominant masculine vision of transcendence is also a result of the              
assumption that knowledge is objective without considering its male-dominated history of           
production. Grosz refers to how “male’s disembodiment, his detachment from his manliness in             
producing knowledge or truth have evacuated their own specific forms of corporeality and             
repressed its traces from the knowledges they produce” (1994, p. 38), and therefore conceal the               
specific and contingent social, psychological, political, material and epistemic forces involved in            
the production of knowledge (Grosz, 1993).  
 
In order to subvert and transform the epistemic hegemony of masculine forms of knowledge,              
Grosz suggests a corporeal turn in feminist studies to consider the context of knowledge              
production (1994). Unless a similar corporeal turn does not happen in self-tracking research and              
practice, the allegedly feminist approaches will not truly contribute to more inclusive designs, but              
rather reinforce the existing power structures of heteronormativity. Therefore, self-tracking          
research needs to explore subjectivity, but not to turn it into “objective data” and its “optimal                
interpretation”, but to keep it as subjective and heterogeneous as it is to avoid marginalization of                
certain bodies.  

2.2 NARRATIVES FOR EMBODIED SELF-KNOWLEDGE 
Because of their contact with the body, mobile self-tracking technologies become extensions of             
the body image and sensation after a while, and “[i]t is only insofar as the object ceases to                  
remain an object and becomes a medium, a vehicle for impressions and expression, that it can                
be used as an instrument or tool” (Grosz, 1994, pp. 80). This denotes to the functioning of                 
self-tracking devices beyond providing self-knowledge through a practice of self-monitoring and           
data-driven introspection, but also as new forms of self-expression. Self-expression does not            
only happen through the devices themselves, but also through the data they produce and              
process. Combined with the self-tracking devices, self-tracking apps communicate the captured           
bodily data to their users in the form of visually engaging graphics that serve for “self-knowledge                
and self-expression” purposes simultaneously (Lupton, 2014, p.12). The data become a mode            
of “communicating dimensions of the self using visual or other material based on one’s data”               
(Lupton, 2013, p. 29) often in the form of visual graphics. 

 
Epstein, Jacobson et al (2015) argue that sharing of such data visualization without any              
contextualization may confuse the audience on their purpose (e.g. whether they are making an              
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identity claim or seeking advice). This highlights the importance of data-driven narratives for             
contextualization as also observed with “Move It” group. Interpreting, transforming and           
integrating quantified data to their qualitative narratives, “qualified self” is created by            
self-trackers (Boesel, 2013; Davis, 2013; Swan, 2013), in which “data morphs into selves”             
(Davis, 2013) “as a narrative configuration” (Klauser and Albrechtslund, 2014, p. 278). Lupton             
emphasizes that self-tracking is not just about the “stories people tell themselves” through their              
data, but also the stories and types of selves they exhibit publically (2014, p. 9). Narratives are                 
recurrent in Rapp & Tirassa’s (2017) design guidelines for PI for both individual and collective               
meaning-making, as well as QS meetups (Smith & Vonthethoff, 2015; Sharon & Zandbergen,             
2017).  
 
Cosley et al. (2017) argues that social motivators are often addressed in personal informatics              
systems research, but the social aspects of these systems are usually treated as features              
(leaderboards, comparisons, likes and comments, public commitments) rather than contexts.          
The use of other platforms and forms of media by self-trackers demonstrate the need for               
otherwise. “Move It” Facebook group, which is the target group of this research, is an example                
amongst many other similar groups to demonstrate how social aspects of self-tracking can be              
treated as contexts instead of features. Based on all these, I formulated design guidelines to               
inform the design (see Table 1). 
 

Table 1. Design guidelines for embodied self-tracking 

THEORY RELEVANCE TO SELF-TRACKING 

The self is situated in a subjectively 
experienced world. 

The design should enable users to capture 
their subjective experiences along with the 
‘objective’ data. 

The concept of self is multiple and mutable 
to be actively and continuously 
(re)constructed. 

Data needs to be actively curated and 
manipulated to adjust to the ever-evolving 
self. 

The self constructs a coherent narrative for 
self-identity, meaning-making, memory. 

As a mode of self-expression, data and its 
supplementary media should function as 
informing and communicating the personal 
narratives.  

The self (body) is situated in a social context 
and cannot be thought separately of its 
corporeality. 

Data doubles cannot objectively represent 
persons. Data needs to be contextualized. 

The self needs others to reflect upon itself. Data needs to be interpreted collectively. 
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There is no pure, objective data. Data needs to be contextualized and 
embodied through metadata by its own 
generator before being shared.  

3. METHODS 
In this section, I will explain the methods I used to iterate and reflect on my theoretical 
background to translate these design guidelines into a design proposal. 

3.1 DESIGN, RESEARCH, AND KNOWLEDGE 
Interaction design is a practice defined as “the act of shaping digital products and services,               
considered as design work” by Jonas Löwgren and it differs from other disciplines developing              
digital products and services by “its interest in aesthetic and ethical qualities, the growth of goal                
understanding throughout the process instead of freezing it in an early specification, and the              
importance of making ideas explicit” (2007). Compared to Goodman et al.’s definition of             
interaction design as “the specification of digital behaviors in response to human or machine              
stimuli” (2011), Löwgren is more oriented towards the artifact, whereas Goodman et al. hints at               
the human experience of the artifact, however their definition still revolves around the artifact.              
As a researcher, in parallel to Tony Fry’s understanding of design as “[being more than] the                
creation of the world-within-the-world of ‘human fabrication’” (2012, p. 91). I am concerned with              
the human experience “through” design especially for the case of self-tracking because the             
quantitative data obtained by self-tracking “participate as part of and as assembled or             
configured with everyday lives and worlds, rather than as a research technology or device that               
is as separate from the people and environments it is deployed in”, as claimed by Pink & Fors                  
(2017) following Thrift’s notion of qualculative world (2004). 
 
This research is predominantly built upon HCI research and cultural studies following a RtD              
approach defined as “a research approach that employs methods and processes from design             
practice as a legitimate method of inquiry” (Zimmerman, Stolterman, & Forlizzi, 2010). With no              
academic consensus on a research model for designers to “make research contributions other             
than the development and evaluation of new design methods” (Zimmerman, Forlizzi, &            
Evenson, 2007, p. 493), RtD aims to capture the tacit knowledge that resides in designers, in                
their practices, and in the artifacts they produce, building upon Nigel Cross’ “designerly ways of               
knowing” (Cross, 1999).  
 
Although Frayling’s framework for research in the arts & design and his definition of RtD (1993)                
has been highly influential in interaction design research in identifying distinctive forms of design              
research (Basballe & Halskov, 2012; Findeli, 2004; Zimmerman & Forlizzi, 2014), the lack of              
consensus on a research model denotes to the generative nature of design as opposed to               
science. This is also observed in the divergent perspectives on research in relation to design               
(i.e., Buchanan, 1992; Cross, 1999).  
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engaging with the shared data. As explained in section 2.2, it would also result in confusing the                 
audience. Therefore, the social aspects of self-tracking need to be designed to encourage             
enclosure of contextual information, whether that may be through a simple call-to-action phrase,             
or a summary of the bigger picture. For example, rather than sharing the result of a cycling                 
session only with the usual information like distance, duration, speed, GPS tracking, how this              
session compares to the individual’s previous sessions, where it stands within their whole             
progress can be included, or if it is an ambitious session, it may simply encourage other                
ambitious cyclers by calling for a race. 
 

Table 2. A comparison of self-tracking devices/apps and ñMove It!ò 

ISSUES SELF-TRACKING “MOVE IT” 

Engagement Self-tracking devices rely on 
persuasive technologies (e.g. 
nudging) to maintain 
engagement. 

The community uses peer pressure within 
the group to maintain engagement with 
fitness and tracking, and occasionally 
remove inactive members to motivate 
engagement with the group. 

Motivation There has to be specific 
goals, specific behaviors to 
change, or specific data of 
interest. 

The goal is a lifestyle change, mentality 
change that cannot be specified. 

Sociality The social aspects are 
treated as features than 
contexts. Data is 
decontextualized and made 
objective. 

The context is always present through FB 
profiles and interactions. 

Appropriation Personal data looks 
anonymous as it is 
decontextualized. 

Personal data become meaningful and 
evocative as the context is always 
attached. 

Sharing Lack of clarification about the 
motivation to share within the 
context. 

Clear identification of motivation to share. 

24 



 

Meaning-making Aiming at optimal, objective, 
utilitarian outcome-based 
interpretation of personal 
data 

Aiming at individual-specific, subjective, 
contextual meanings of personal data 

Navigation 
through data 

Often chronological. Chronological, but manipulated due to 
FB’s algorithm, resulting in privileging 
certain posts and posters in the long run 
while marginalizing some. 

4.2 SURVEY 
The aim of the survey was to understand why such group exists, how it was formed and how it                   
operates (see Appendix). The group admin then provided me with further insights through chat              
than what was covered in the survey. These were in fact more useful than the survey questions                 
(also in the Appendix) in regards to understanding group dynamics.  
Main results of the survey and the chat are as follows: 

- Despite the focus on liberalism and fairness, and therefore the implied lack of hierarchy,              
there is hierarchy within the group in terms of influence. These people have more              
influence on the rest of the group, referred as “big shots” by the group admin. One of the                  
determining factors is the level of activity (both in terms of fitness and within group). 

- The size of the group affects the level of activity as well as the level of intimacy in order                   
to co-create self-tracking data-driven narratives. 

- If the contexts (goals, methods, limitations, achievements etc) are not similar, narratives            
help creating empathy and understanding of each others’ context. 

- Sharing personal data and its related narratives is not only a matter of self-image, but               
also means taking responsibility towards others as it involves co-dependency on each            
other. 

- The human factor is really important and found superior to persuasive technologies for             
motivation. “Solidarity” was frequently used by the survey participants. Because the           
group consists of experts of related topics (e.g., physicians, dietitians, marathon           
runners), the immediate responses were emphasized in terms of informative support. 

4.3 AUTOETHNOGRAPHIC STUDY 
Based on theoretical background and findings of the previous experiments, I’ve concluded that             
sharing contextualized personal data and/or its supplementary media exposes the individual’s           
evolving self-image to extrospection. The autoethnographic study proved that and also helped            
me experience how interactivity of the feedback affects the building up of self image. Therefore,               
this experiment could desirably focus more on exploring self-image and individual context            
compared to similar social media challenges (see section 3.3). 
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Meal-tracking through photos was very common amongst “Move It” posts and the survey             
revealed that the self-image creates a responsibility and a need for commitment towards others              
due to the raised expectations, especially when given instantaneous feedback. Validating this            
with my own experience, I concluded that in order to increase engagement and commitment for               
behavior change, self-tracking can focus on building up of self-image through more meaningful             
and evocative ways of data sharing (e.g., taking selfies to track fitness progress as the target                
group and many trackers already do, photos of their contextual achievements like fitting in the               
engagement dress) rather than relying solely on persuasive technologies.  

4.4 PROBES 
As explained in section 3.1, this research uses RtD approach to explore new and empowering               
ways of collective meaning-making of self-tracking data within the discovery part of the design              
process rather than concepting (see Figure 2), therefore used Probes as provotypes to             
co-ideate with the users. While Gaver et al. warns that Probes may not lead to a design                 
outcome (2004), Probe approach was suitable for the exploratory aims of this research, since it               
does not aim to optimize data to inform the final design (see section 3.4). 
 

 
Figure 4. Some highlights of the wireframes 

 
The wireframes of the imagined mobile app (Figure 4; for all, see Appendix) had these main                
features based on the guidelines introduced in section 3.4: 

- Gathering and organizing all self-tracking data in one app to prevent app fatigue, as well               
as to enable data curation. Apple Health app is taken as a basis.  

- Data curation to investigate correlations between different types of data & metadata 
- Contextualizing self-tracking data with data from social networks 
- Integrating social features within the meaning-making process 
- Validation of passively collected self-tracking data 
- New ways of actively collecting of user-input data: This is to enable users to track               

self-determined categories in a meaningful way for them. 
- Social navigation to encourage users 
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- Investigating new ways of sharing without actually sharing private data: The way data is              
curated/investigated is shared instead of actually sharing private data. 

- Enabling community forming 
- Enabling them to discuss their data with other self-trackers in order to interpret their data               

and redefine norms rather than accepting the imposed ones. 
 
An overview of the flow (see Appendix for wireframes in order with explanations): 
The user downloads and logins with the desired existing social media account or e-mail, selects               
self-tracking friends they want to connect with (see Figure 5). They are offered three main               
opportunities (see Figure 6): 1. Investigating their own data. 2. Joining the discussion. 3.              
Exploring others’ profile. In order to explore their own data, they add data from other               
self-tracking apps, as well as being able to determine their own data set to track with whichever                 
input they like (see Figure 12). Upon user’s specific request or in general terms, the app starts                 
gathering different strands of self-tracking data obtained from several different apps to find             
correlations and trends amongst data (see Figure 7). Asking for validation and personal input for               
passively collected data, as well as combining it with the user’s social contextual data drawn               
from social media data, the app provides a framework for meaning-making by integrating data              
within the user’s personal context (see Figure 8, 9). In an attempt to take interpretations one                
step further to be integrated within personal narratives, it generates general factual phrases             
based on the trends without using an algorithm, which can be added to app’s database of all                 
users or shared publicly/privately (see Figure 10). It uses social navigation to compare what              
correlations are being investigated rather than exposing actual data and encourage users to             
investigate their own data (see Figure 11). Based upon these, profiles are formed based on               
what the user is interested in investigating, visualized as a network of data sets (see Figure 13).                 
Users can follow each other to expand or form communities based upon their interests (see               
Figure 14). 
 
Test results: 
Self-tracking devices and apps come with pre-determined parameters to track and evaluate the             
data, and does not allow for self-determination of what to track. Focused very much on the                
quantitative data and their statistical interpretation with a scientific approach, most self-tracking            
practices often neglect subjective data. While lifelogging is a qualitative method of self-tracking             
that involves subjective data, there is a lack of methods bridging the two, where quantitative               
data can be supported by qualitative data to enhance their meaning. Furthermore, rather than              
becoming a part of big data of objective knowledge, users may want to track certain aspects of                 
their everyday life that may be meaningful only for them, which may result in quantitative but                
highly subjective data. In order to provoke ideas on what may be tracked on that basis, I added                  
a user-defined log option in the app. One participant was particularly intrigued by this idea, and                
gave the example of how she would use such feature to track her habit of “fidgeting with her                  
phone in certain social situations”. She mentioned that she does not yet have enough              
awareness and confidence in her self-knowledge of the habit to intervene. In her case, she               
played with the home button or the silence button in such situations, which could easily yield                
quantitative data to help situate the data within her context for a self-understanding of her habit.                
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Another one suggested that such logging method could be used to track the appearance of               
pimples and find out its correlation to period, nutrition or stress for instance and change these                
specific behaviors to prevent pimples. Another suggestion for the use of log was “forgetfulness”              
or simple individual behaviors (e.g., nail biting, emotional eating, procrastinating) in everyday            
life. These participants noted that they are already aware of such behaviors in everyday life, but                
keeping track of these could help them with gaining deeper insights into what triggers them or                
how they influence other behaviors. 
 
The validation of data by the user was significant for all participants. They gave examples of                
their own devices and data missing the “reality”, some of which were also mentioned in the                
survey (e.g., sleep duration is rarely accurate even when using accurate and expensive devices              
and apps like Apple Watch + Autosleep Tracker for Watch; GPS of fitness trackers              
miscalculating distance; pedometer often miscounting steps). They also noted that such cases            
result in a loss of trust and confidence in their devices and apps, and further revealed one of the                   
reasons why they started the Facebook group was to evaluate the reliability of their data by                
comparing it with each other’s rather than just accepting it. The Probe tackled the issue of                
validation through an evaluation of sleep quality after the app measures it. All participants noted               
that sleep is one of the most tricky things to track and denoted to unreliability of the sleep data.                   
One mentioned that although she uses the best device and the app to track it, she often feels                  
the need to validate or manipulate data if needed. While the wireframe was a not an actual                 
design proposal with finalized interactions for the buttons, she suggested direct manipulation of             
all data on the screen rather than an extra “sleep-rating” feature. 
 
Because the app gathers different kinds of data from several self-tracking apps and devices, the               
different ways of processing raw data could be a problem for this suggested app. The aim of                 
finding correlations and trends by not using a “normative” algorithm but by only putting the               
different strands of data together may therefore result in creating “mis-data” as one participant              
called it. She found the generalized, non-interpreted self-knowledge phrases generated based           
on these correlations reductionist and misleading. She suggested that such conclusions need to             
be given with all the background data in order to reflect the complexity of parametrics (i.e., what                 
strands of data were investigated and which other data they are related to). This was why I                 
proposed a network-like data visualization on the profile screen instead of the common             
chronological or linear data visualizations, and the participants appreciated such approach since            
they found it more informing in terms of understanding complexity than seeing statistics. 
 
Regarding the same self-knowledge phrases, they evaluated the copies. Instead of using            
general phrases in present tense, they suggested it should be more specified for immediate              
action, i.e. replacing “You seem to sleep better if you take at least 4000 steps daily” with “You                  
may not have slept well last night because you did not take 4000 steps”. They also noted that                  
these correlations would change over time, and therefore would not be valid after a certain               
amount of time. I warned them that these would evolve over time as data accumulates and                
correlations may change and also that they could manipulate or discard them at any time, yet                
they still preferred past-focused facts on specific circumstances than generalized phrases in            
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present tense. It was also noted that all the evaluated data needs to be shown when reaching                 
these conclusions regardless of their use in the process, so that the user would perceive the                
complexity of the data and their self in a non-reductionist way, while testing the reliability of the                 
correlations. 
 
2 participants mentioned that social navigation may create a false perception regarding data             
privacy. I emphasized that it is not the personal data being shared, the strands of data being                 
curated, in other words, some sort of meta-data created by the app. They were aware of this,                 
however, they noted that displaying others’ investigations or facts within social navigation            
feature before they can see their own results can be misleading to imply that others’ data were                 
also being used to reach these conclusions, reducing the trust in the app. This was an issue                 
regarding usability rather than as a feature, because they also stated that they liked the idea of                 
social navigation. They agreed that this could be a great way of finding others that are                
interested in gaining similar aspects of self-knowledge to build a self-tracking community without             
sharing their personal data.  
 
The app and its features were appreciated in general and described as “an app that instigates                
self-knowledge”. It was also mentioned that in order to curate and investigate a specific inquiry               
about different strands of self-tracking data, one would need to have prior knowledge of what to                
look for. She added that Apple Health app already does that in some way, whereas this app                 
should focus more on manual logging of user-determined parameters like a “digital diary” in              
order to enable users to create brand new aspects of self-knowledge they desire. 

5. DISCUSSION 
This research was an attempt to bridge the gap between the quantitative and ‘objective’ data 
with subjective knowledge in less normative ways. Here I will evaluate the proposed artifact by 
how it may create some issues that I have been critical about throughout the process, as well as 
an evaluation of RtD approach adopted for this research. 

5.1 DESIGNING THE “DYNAMITE” 

While conducting the interviews for Probes for an evaluation of and co-ideation on the proposed               
features, there have also been some discussions on the app and the new problems it would                
create while trying to solve some others. The main focus of these discussions were about the                
artifact being a mobile app for exploratory research purposes and realizing it. I particularly              
avoided using an algorithm for the reasons explained in section 2.1, however, it was also               
highlighted by the participants that it calls for it, especially for the part where the app turns data                  
correlations into general factual phrases to present to the user. They also revealed that while               
aiming to avoid reductionism, I have made a reductionist design choice that did not fit into the                 
coherence of the app and what it stands for.  
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The network visualization of data was therefore found more meaningful in conveying the             
complexity of the data to make the “background processing” of the app more apparent to the                
user, so, for the future research and design of self-tracking technologies, this could be a way to                 
proceed: Rather than aiming at simplifying data in reductionist ways to be able to communicate               
it, new ways of data visualization can subvert this to demonstrate the complexity of the self and                 
its data. In general, the app brings up a lot of unnoticed questions regarding the use and design                  
of algorithms to process data, which needs further feminist critique and approaches. 
 
Moreover, with another app comes “app fatigue”. While the aim of this app is to gather all                 
self-tracking data within one app rather than using several different apps to prevent app fatigue,               
for the app to stand out amongst others (e.g. Apple’s integrated Health app that offers similar                
features like gathering and comparing data), it may need to offer more than what could be                
proposed within the scarce timeframe of this research, as also noted by one of the participants.                
To become a reality, the app also needs a business model, which may change its focus from                 
empowering people to making profits with the involvement of other stakeholders, referring back             
to the differences in design research and practice explained in section 3.1. The focus on profits                
often results in abusive use of persuasive technologies to keep the users engaged for more               
profits rather than informed and empowered (Leslie, 2016), which could also be observed in the               
inability of self-tracking apps/devices to provide self-knowledge despite maintained engagement          
through gamification or persuasion. 
 
As with anything that deals with people’s data, there is a risk of commodification of data, which                 
results in “surveillance capitalism” (Zuboff, 2015), where “behavior is subjugated to           
commodification and monetisation” (Zuboff, 2015, p. 85) and “profits derive from the unilateral             
surveillance and modification of human behavior” (Zuboff, 2016). With its focus on behavior             
change, self-tracking is particularly prone to surveillance capitalism. To avoid or at least reduce              
these problems, I proposed sharing of “metadata” (i.e., the contextual background of or             
correlations between different strands of data) than actual data, however, within the existing             
framework, this may easily lead to commodification of that new kind of data as well. Some                
participants also mentioned that the social navigation feature of the app misled to imply data               
privacy issues and reduced the trust in the app, although others’ data were not used when                
interpreting the individual’s data or similarly, the individual’s data were not visible to others              
unless they chose to. While the problem they denoted to was a usability issue in the provotype,                 
it signals how the app might create new norms and privacy issues around this new kind of data. 
 
In an attempt to integrate self-tracking data within personal narratives, I tried out some general               
factual phrases than the commonly used data visualizations. Some participants suggested to            
change them from general self-knowledge to specific instances as explained in section 4.4 (e.g.              
replacing “You seem to sleep better if you take at least 4000 steps daily” with “You may not                  
have slept well last night because you did not take 4000 steps”). My aim in generalizing was to                  
provide a framework to provide an overview of their habits that may not be within their                
knowledge, in parallel to astrology (see section 1.1). While my version seems more positive and               
encouraging than the judgemental latter, I assume their demand for past-focused specification            
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was due to their focus on behavior change within the ultimate goal of fitness, and possibly also                 
due to their ‘learnt’ perception that made behavior change a norm for self-tracking practice than               
providing self-knowledge.  
 
On a final remark, I would like to emphasize that I aimed at avoiding imposed norms on data                  
interpretation and the design of self-tracking devices/apps, and proposed a tool for people to              
‘design’ their own data for collective meaning-making. As I also observed with my target group               
in their creation of new norms within their small community, norms cannot be avoided, but only                
be renegotiated and reconfigured. Norms are created socially, so wherever a community is             
formed, new norms will be inevitably established. On the other hand, communities are dynamic              
and mutable organisms, therefore these norms undergo constant renegotiation and most           
importantly determined by the community members themselves as opposed to the imposed            
norms as in current self-tracking technologies. Aiming at avoiding marginalization of certain            
bodies even within such communities (also observed in the “Move It” group and revealed by the                
surveys), I tried to focus on allowing people to find similar others through their data (i.e.                
“meta”data), while providing them to discuss and renegotiate the norms not only within their              
community, but also with all the other users of the app. “Who will use the app”, or within a                   
feminist reframing, “who will be allowed to use the app” can be discussed further, but this would                 
not be possible within the limits of this research. 
 
So, dear reader, do you think that I may have indeed ignited the “dynamite”?  

5.2 SUBJECTIVITY IN RTD 
This research is an outcome of my growing personal interest and knowledge in feminist studies,               
which made me more critical of design practice, research and knowledge as well as my own                
design stance. Although following RtD approach, this research was mainly led by theory due to               
the multi-faceted nature of the topic. Self-tracking is one of these topics that in fact               
fundamentally challenge what it means to be human, and therefore I, as a researcher, had set                
the goal of learning about as many aspects as I could within the limited timeframe of this                 
research before attempting at any design. While my understanding of design has never been              
“problem-solving”, the research has further challenged my understanding of design processes           
and RtD approach that emphasizes the importance of iterative reflection through artifacts. On             
such topics that has a direct effect on the self and its experience or even life, any design                  
intervention done without deep and multi-dimensional consideration can be thought of as “thick,             
cruel manifestations of our inability as humans to think of the world in a different way. They are                  
the material evidence of how the ‘solutions’ we generate often forget the history and politics of                
how our past ‘solutions’ created the problems we face today” (Keshavarz, 2016, pp. 323-326).              
In these cases, “[d]esign cannot be about problem-solving but needs to be a form of situational                
recognition. Design needs to act upon that recognition, which is a form of rearticulation and               
negotiation of the forces involved in a situation, with directions determined by a certain politics”               
(Keshavarz, 2016, p. 326). 
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