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Abstract 
Design-oriented research is an approach to HCI research that frames HCI as a design 
discipline. One approach to design research is that of critical making, which incorporates 
critical thinking and practical ‘making’ into the design process whereby ‘making’ is framed 
as another context of thinking. Cybertherapy is any computationally mediated 
psychotherapy intervention technique. Contextually, cybertherapy is situated within the 
field of Psychology and yet it is argued here the area is non-binary by nature and highly 
relevant to the field of HCI. This study demonstrates the validity of critical making as a 
design-oriented research approach to the field of cybertherapy design and beyond. Through 
the immersive demonstration of critical making for cybertherapy innovation design, the 
design research approach is evaluated and argued to be a beneficial stance towards such 
non-binary research and development.  
 
 
Keywords: Critical making, design research, cybertherapy, ubiquitous computing, cognitive 
behaviour therapy. 

1. Introduction 
Critical making is a methodology of design that is founded within various schools of reflective 
design. It incorporates both critical thinking and practical ‘making’ into the design process 
and has been argued as a valid approach to HCI design. Cybertherapy is any computationally 
mediated psychotherapy intervention technique. While the context for the use of 
cybertherapy is one stemming from the field of Psychology, the practice of design for 
cybertherapy is not a binary one and is argued to be highly relevant to the field of HCI. The 
aim of this paper is to investigate the validity and usefulness of this design-oriented research 
approach to the field of cybertherapy design within HCI and beyond. In other words, the 
research question that is being investigated is: 
 
How is critical making a beneficial approach towards cybertherapy innovation 
design?  
 
Positioned as an ’articulate craftsman’ or ’craft-methodologist’ within the field of HCI, this 
paper uses a demonstration of critical making for cybertherapy design as the material of 
inquiry. The research is effectively positioned from two perspectives 1) That of the articulate 
craftsman examining the validity of a demonstrated critical making process for cybertherapy 
design in HCI, and 2) That of the critical making practitioner enacting the demonstration of 
critical making for cybertherapy design in HCI. That is to say, research from the latter 
perspective makes up the material of inquiry for research done from the former perspective. 
Given the immersive quality of the approach to this research—carried out by a solitary 
researcher—the study has an auto-ethnographical element to it. Through this design research 
approach the aim of the paper is to investigate to what extent opportunities for knowledge 



 

  2 

advancement within cybertherapy design are presented through the critical making process1 
and on what authority these opportunities are premised.   

 The structure of this paper begins with a review of critical making as a practical field of 
design; it’s origins and the relevant framings of reflective design and materiality. In this 
analysis design research is framed with critical making as a research methodology. Having 
established the concept of critical making and the proposed research methodology, the next 
section describes the design situation. That is, a definition of cybertherapy is presented and a 
model for engagement with discourse about psychotherapy is critically demonstrated 
through limiting the investigation of psychotherapy to that of cognitive behaviour therapy 
(CBT).  

To enable further investigation of the relevance of CBT cybertherapy to HCI, various 
interaction mechanisms are presented through the use of an iPhone application for CBT 
intervention called MoodKit. Having established what cybertherapy is and how it is practiced 
within the HCI mobile application domain, the critical making design process is then framed 
for the purposes of cybertherapy innovation design. In order to argue that critical making is 
beneficial to cybertherapy design a system for evaluating the efficacy of critical making as a 
methodology within this area is introduced that is premised by the four criteria of process, 
invention, relevance, and extensibility. Having established this theoretical background a 
theoretical framework is described. 

 Once the theoretical foundation has been laid, the critical making process (as a 
demonstration) is defined in various iterations. Each of these iterations presents a model that 
is based on critical framing and from its interconnected prototyping. The theory, according to 
the critical making process is in an informative dialogical communication with the 
prototyping at an established layer or iteration and this iteration or prototype then motivates 
the next iteration of theoretical inquiry. It is argued that at each layer or ‘material site’ of the 
critical making process various opportunities are presented for material ‘push back’ or 
reflection. These layers are evaluated and discussed in the section that follows the description 
of the critical making process. Finally, concluding remarks discuss the validity of the critical 
making process, as a whole, and propose areas for future research in this field. 

2. Critical Making 
Critical making originates from the school of design methodology that places importance on 
reflection or critical thinking during the design process. Given the distinction between the 
academic critical thinking aspect and practical ‘making’ as another form of thinking, critical 
making is a methodology that brings these aspects together. In the critical making process 
the prototyping or ‘making’ is dialogically2 informed by critical thinking and vice versa in an 
iterative feedback loop (Ratto, 2011). Through this process, the prototyping (incorporating 
materials and critical reflection) becomes a site for reflection rather than purely the 
representation of what is being critically framed. This essential component of reflection is 
grounded in critical theory, and has its roots in the premise that the world ought to be 
understood through individual reasoning (Sengers et al., 2005). Sengers et al. (2005 p.50) 

                                                
1 Critical making, as a field of design, will be explored in more detail  sections 2 and 6. 
2 Dialogical communication is used here in terms of Bakhtin’s pragmatics as is described and 
discussed in more detail in McCarthy and Wright (2004). 
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assert “reflection itself should be a core technology design outcome for HCI”. By reflection 
they refer to ‘critical’ reflection or “bringing unconscious aspects of experience to conscious 
awareness, thereby making them available for conscious choice” (Sengers et al. 2005 p.50). 
With this framing critical making acts as a conduit to the unconscious aspects of experience 
by enriching the site of reflection through practical engagement with the materials. 

Ratto (2011) describes the critical making process as drawing on three aspects of 
constructionism. The first is the incorporation of “the emotional dimension of learning … 
[whereby] the assimilation of new models of the world always involves endowing new 
understandings with a “positive and affectual tone”.” Second is the use of ‘transitional 
objects’ to connect the physical ‘body knowledge’ of the practitioner and consequently 
allowing for new abstract understandings. The third is the importance of playfulness with the 
material (Paper as cited in Ratto, 2011 p.254). While the nature of the research done by Ratto 
(2011) is for collaborative work, this paper will explore reflective design, as a variant of 
critical making, from the single designer perspective. 

 

 
        Figure 1: The Critical Making Process 

2.1 Reflective Design 
The reflective aspect of the HCI design process redefines the roles that technology plays in 
our lives. There is a body of work within HCI that helps resolve this through various avenues 
of critical reflection.  

2.1.1 Value-Sensitive Design (VSD) 
VSD is characterised by providing ways to produce and answer questions relating to ethical 
values during the system’s design (Friedman et al., 2002). The reflective design process 
employs three methods: 
1) The conceptual investigations of moral philosophy with respect to the identified 
stakeholders, the values of the system, and any compromises to values that may be identified; 
2) Empirical methods that elucidate how the stakeholders will think and react with regard to 
the values adopted by the system; and,  
3) Investigation into the connectivity’s between technical choices and the effects these 
choices have on values and practice.  
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The questions that VSD promotes within the design practice are further based on the 
deeper questioning of what values are considered worthwhile and how they shape the design 
(Sengers et al., 2005). 

2.1.2 Critical Design 
A critical designer aims to design “objects not to do what users want and value, but to 
introduce both designers and users to new ways of looking at the world and the role that 
designed objects can play for them in it” (Sengers et al., 2005 p. 51). The designed object may 
not even necessarily need to be built; it’s conceptual existence alone encouraging reflection. 

2.1.3 Ludic Design 
Stemming from critical design, ludic design highlights the importance of the playfulness of 
humans and projects this as the core tenet of a critical design approach. “Ludic design 
promotes engagement in the exploration and production of meaning, providing for curiosity, 
exploration and reflection as key values. In other words, ludic design focuses on reflection 
and engagement through the experience of using the designed object” (Sengers et al., 2005, 
p.51). 

2.1.4 Reflection-in-Action 
Donald Schön describes “reflection as an active, in the moment, and almost intuitive, visceral 
process as opposed to a detached cerebral analysis occurring pre- or post-engagement” 
(Sengers et al., 2005 p.52). Schön (1992) describes ‘reflective design’ as referring to a 
‘reflective conversation’ between the designer and ‘the design situation’. The design situation 
he designates as a material one that is understood, in part, through the senses whether that is 
as the actual site or a virtual representation of the site in the form of a notebook, scaled 
model or computer platform.  

Through active sensory appreciation [with the world of the design situation 
whether they be real or virtual,] the designer constructs and reconstructs the 
objects and relations with which he deals, determining “what is there” for 
purposes of design, thereby creating a “design world” within which he functions. 
(Schön, 1992) 

 
In other words, a reflective practitioner is in dialogue with the materials and through this 
engagement with the materials they come to understand it differently. Following aesthetic 
pragmatism, Schön’s reflective practitioner is in a dialogical communication with their 
materials. The intrinsic connectedness between the designer, the materials, and some new 
design is situated at the communication between the designer and the materials (McCarthy 
and Wright, 2004). 

Another related engagement with reflective design is to be found through embodied 
interaction. Dourish (2004) describes the foundations of embodied interaction to be an 
ontological understanding of the world through which we act with intentionality and that this 
is often done through the coupling of actions in one context to actions in another through the 
use of such mechanisms as metaphor.  

For example, by touching a button on the screen we may affect a light in the room in 
which we are physically located. In this example, the intention of turning the light on or off is 
coupled to the action of touching some ‘button’ representation on a screen. The ‘button’ being 
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a metaphor representing a switch likely originating, in form, as a physical (analogue) object 
that connected or disconnected an electrical circuit of some description. Within the context of 
the design situation described by Schön, the actions of design are similarly coupled to the 
critical reflections that produce the designers ‘design world’. 

2.1.5 Participatory Design (PD) 
Participatory design (PD) is often thought of as a user-centred design practice and is 
characterised by its collaborative nature. By including all stakeholders of a new design into 
the design process through techniques such as low-fidelity mock-ups and work related 
games, a deeper contextual understanding of each of these participant interactions with the 
new technology is on offer for incorporation into the design (Sengers et al., 2005). The 
inclusive nature of the design approach, its playfulness and accessibility to all participants 
describes a reflective approach (Sengers et al., 2005). Ratto (2011) uses a participatory model 
for critical making and while this approach is not been used in this paper, PD is included here 
as it is suggested as a model, going forward, for further studies into critical making. 

2.2 Materials of Design: The Design Situation 

Material … is not limited to physical materials like water, iron, paper, and 
biologic matter. It also applies to the abstract material used in the composition 
of a process, or a symbol, or system, such as number, essence, and nature. It 
applies to people as social, cultural, and spiritual material. Materials are what 
a designer brings together using structural connections or compositional 
relationships. Materials are what a designer uses to midwife a design into its 
existence in the world, to make it appear and be experienced in a real sense. 
(Nelson and Stolterman, 2012 p.175) 

 
Importantly the materials of design in a reflective design situation include the theoretical 
notions related to that area of design. The dialogical nature of the relationship between the 
materials of the design and the designer result in what Schön describes as “back talk” from 
the materials to the designer. The materials, being real, play an active role in the design 
process in as much as they “speak back” to the designer as the designer engages with them in 
the ways that they choose to. This “back talk” tells a story of the limitations and restrictions, 
the possibilities and opportunities of the materials that is impossible to describe without 
concrete engagement (Nelson and Stolterman, 2012).  

 Regardless of what the materials actually are, the designer needs to have the skills to 
appropriately use them, the craft and training to create meaningful objects and relations 
between them. 

2.3 Design Research Evaluation 
This study is an exploration into the effectiveness of a design research approach to 
cybertherapy innovation design through critical making in HCI. That is, through 
demonstrating critical making, an evaluation of this methodology is made. Various positions 
on the approach to research are made in order to achieve this. During this study the 
researcher studying the design research method is also the same researcher (in a different 
role or wearing a ‘different hat’) that mitigates the demonstration of critical making. That is, 
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the same solitary researcher who mitigates the demonstrable critical making design also 
performs the research into the validity of critical making as a design research methodology. 
Two positions on the research approach are noteworthy here: the craft-methodologist and 
auto-ethnographical approaches. 

2.3.1 Craft-Methodology 
Wroblewski (1991) describes the production of human-computer interfaces as a craft and that 
the role of the researcher is that of an ‘articulate craftsman’.  

In this role, the researcher reports the forces that shape crafted artifacts as a 
result of undertaking the craft activities, in a form meaningful to the practice 
context, through not necessarily useful in traditional analytic or qualitative 
technologies. (Wroblewski, 1991 p.13) 

 
Through participation in the critical making process and the assessment of it as a design 
research method, the researcher, according to Wroblewski, is a ‘craft methodologist’.  

From our perch in schools of design, we see an awareness from students and 
faculty that design has never been as describable or as pure of a discipline as 
theories of design methods would lead us to believe. We also have observed that 
students, in particular, do not have much use for the hardened lines that matter 
so much to academics in the field. Their projects are better served by crafting 
connections between the fields of human-computer interaction, consumer 
behavior, urban planning, fashion, and communication, just to name a few. One 
thing that all of these fields have in common is stuff: bits, routers, and wires; 
buildings, roads, and trees; dresses, sewing machines, and runways; billboards, 
websites, and printing presses. We believe the way to instil an understanding of 
the ways people use stuff—and the ways some things, such as roads, organize 
human action—is best achieved through the doing of craft. (Bean and Rosner, 
2012 p.88) 

 
Similar to Wroblewski (1991) Bean and Rosner also argue that this inherent involvement with 
the craft and design is an effective and useful approach to research. This approach of 
’knowing through doing’ engages with the trade-off between ”knowing in the head versus 
knowledge in the world” (Norman as cited in Wroblewski, 1991). 

 This present study produces several iterations of a critical making process as the material 
or data of the inquiry. This methodology follows the craft-methodologist approach 
consequently placing value on the ’knowledge in the world’ aspect of the trade-off discussed. 
It is recognised that another approach to this present study may have been to carry out 
interviews and study the design research method from a distance rather than being involved 
in the way just motivated. So, founded from such a methodological point of view, the data of 
this present research is the thought processes and prototyped result that is produced at each 
iteration or generation of the critical making process.  
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2.3.2 Auto-ethnography 
Spry (2001 p.710) defines auto-ethnography as “self-narrative that critiques the situatedness3 
of self with others in social contexts”. More than this, she describes auto-ethnography as a 
performance that is “the convergence of the ‘autobiographic impulse’ and the ‘ethnographic 
moment’ represented through language in performance” (Spry, 2001 p. 727). This immersive 
and narrative approach is motivation for a ‘prototype oriented’ study of critical making as it 
highlights the dialogic nature of the communication between the materials of research and 
the researcher.  

The value of immersion through craft-methodology in combination with and auto-
ethnographical account of critical making allows for the inter-connectedness, as per the 
critical making process itself, to spill over to the evaluation of critical making as a design 
research method. The inter-connectedness between the actual situated ‘doing’ and the critical 
reflection that is so important to critical making is promoted as an important lens through 
which the method can be evaluated. That is, the relationship between the materials, the action 
or research, and the ensuing critical reflection, is then construed as a site for critical reflection 
that is intrinsically and dialogically related to the content of the research. Framed so, this 
approach of auto-ethnographical account then mirrors, or is related to, the critical making 
process as a design research methodology which is, as described, an immersive combination 
of critical thinking and practical making.  

The craft-methodological approach to research evaluation mirrors the characteristics of 
the design research method being evaluated and is motivation for presenting the empirical 
data of this study as a (brief) auto-ethnographical account of the critical making process in 
action through prototypes rather than other forms of data such as interviews and 
ethnography (of others doing critical making). 

3. Cybertherapy: The Design Situation 
Given that the aim of this research is to evaluate critical making as a design research 
approach to cybertherapy innovation design within HCI, the design situation or context 
needs to be framed as such.  Central to this is the notion of cybertherapy, which is defined, to 
be any computationally mediated psychotherapeutic intervention (Botella et al., 2009). Apart 
from the use of telecommunications to facilitate real-time meetings between client and 
therapist, cybertherapy incorporates a range of internet deliveries as well as simulated 
environmental spaces through the use of virtual reality or augmented reality. Perhaps the 
largest growing area of cybertherapy expansion is that of mobile applications that are 
delivered across ubiquitous devices such as touchscreen mobile phones and tablets. 
Cybertherapy innovation design, whether for a physical device or software that runs on some 
device, is inherently a research area that is cross-disciplinary. Cybertherapy innovation 
design is (at least) across the fields of Psychology and HCI by the very nature of these designs 
to be for the practice of Psychology and yet mediated through computationally interactive 
materialities. Importantly, the inter-disciplinary nature of the area casts a shadow on its 
boundaries that are not binary and so a challenge for researchers coming from their various 

                                                
3 See Suchman () for a more comprehensive description of situatedness and situated action. Spry is 
referring to this perspective in her use of  the word “situatedness” in this context. 
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fields to approach. In order to give an HCI framing it is important to find a way to have the 
authority to discuss the various psychotherapy elements under consideration and this is 
achieved through limiting the psychotherapy content to that of cognitive behaviour therapy 
(CBT). 

3.1 Cognitive Behaviour Therapy (CBT) 
Particular cybertherapy treatments that have shown popularity and success in practice 
include those treatments such as cognitive behaviour therapy (CBT) and treatments that are 
stemming from CBT such as acceptance and commitment therapy (ACT) (Botella et al., 2009; 
Kazdin & Blaze, 2011; Ly et al., 2012).  Specifically, CBT as an adequate treatment 
methodology for anxiety and depressive disorders, is well documented and acknowledged 
within the research community (Bang et al., 2007; Proudfoot et al., 2010).  More than this, 
there is a clear resonating message broadcast from within the field of Psychology that calls 
for further inter-disciplinary collaboration in order to meet the societal burden of mental 
illness. A particular focus of this inter-disciplinary call is one that is directed towards 
technological innovation development from within the field of HCI (Kazdin and Blase, 2011; 
Bang et al., 2007; Ly et al., 2012). 

While this paper is situated within the field of HCI, in order to critically engage with the 
design process for CBT some background knowledge of CBT is useful. Of particular import is 
the very nature of CBT to be participatory in as much as the client or subject of a given 
treatment is considered an expert in their own treatment process. This basic premise holds 
that the client of a CBT treatment is cognitively capable to quickly understand or access the 
theory of CBT and mobilise this knowledge throughout their therapeutic practice 
(Westbrook, 2012). 

Another key characteristic of CBT that makes it particularly approachable as a 
psychotherapy method candidate for cybertherapy interventions is the nature of the therapy 
work that is done by the client or subject of a given treatment. 

The components of CBT vary depending on the diagnosis and needs of the 
individual, but in all cases the general idea is to help the patient identify and 
modify negative thinking patterns related to situations that affect emotional 
responses. Counsellors employ essentially three learning approaches in CBT: 
the process of guided discovery using the Socratic method, thought diaries, and 
behavioural experiments. (Bang et al., 2007) 

 
In practical terms, these learning approaches lead to various kinds of ‘diary work’ by way of 
descriptive or scaled self-observation such as, for example, the description of negative 
situations and related emotions or a scaled recording of the intensity of an experience. 
Further experimental and reflective exercises or ‘homework exercises’ are often employed to 
effectively test the boundaries of some symptomatic disorder in the field (Bang et al., 2007; 
Westbrook, 2011). 

 

 



 

  9 

3.2 Mobile Application Mechanisms for CBT Interventions 
By way of example, a popular (Chang et al., 2013) CBT mobile application for the iPhone 
called MoodKit exemplifies various modalities of diary entry work that a patient can perform. 
Figure 2 is a screenshot taken that shows a form that can be used to add an observation about 
a negative situation and related emotions that may have occurred. The images in Figure 2 
exemplify the process for rating a particular emotion or mood on a scale of one to ten. Both of 
these interactive models are utilised across a wide range of mobile applications that are 
available for CBT intervention (Chang et al., 2013). 
 

                     
Figure 2: Written journal     Figure 3: The two stages of a scaled recording 

 
Another common interactive model used by various applications that is also used by MoodKit 
is that of scheduling alerts through calendar and email client integration. Committed 
activities, such as for example doing rehabilitation stretches after a sporting injury, can also 
be scheduled and reported through calendar, email, and other media as is demonstrated by 
MoodKit in the images shown in Figure 4. The mechanisms at work here are slightly different 
to those of Figures 2 and 3 in that they present a model for interruption by way of alerts from 
the calendar application. Effectively persuasive and motivational, the reminders are 
effectively aimed towards engaging the patient with their practice (Fogg, 2002). The other 
mechanism is to create a diary dialogue over email, text or social media that offers the 
opportunity to connect the patient to a wider social context such as, for example, their 
therapist or group of friends or colleagues that may be involved in motivating or monitoring 
their therapy process (Gates and Bishop, 2010). 
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Figure 4: The commitment activity, calendar alert mechanism, and social media alert 
mechanism. 

 
Bang et al. (2007) describe several other mechanisms for CBT practice through mobile 

applications including the use of audio-visual recordings instead of written diary entries, the 
use of pre-recorded meditations or messages from the therapist to be used situationally in the 
context of the patient’s self practice, using the phone as a source of distraction, and as a way 
to record sessions with a therapist for later review. A key common element in their research 
is the use of the audio and video both for recording and playback with regard to CBT practice 
in situ. 

3.3 Framing Critical Making for Cybertherapy 
While CBT practice is clearly well developed within HCI as is exemplified through the 
popularity of mobile applications and other cybertherapy interventions there is concern 
about the quality of these intervention practices and the possible negative effects that they 
may produce (Obiodu and Obiodu, 2012). For example, consider the following perspective of 
the relationship between a psychiatrist and a patient:  

Conducting psychoanalysis upon a person’s unconsciousness is … to enter a 
sensitive moral fabric. We are surgeons using a scalpel to incise into the fine 
tissues of an ethical psyche. (Hinshelwood, R.D., 2011:3)  

 
Given the importance of nurturing this ‘sensitive moral fabric’ a question that arises about 
the technological interfaces and digital artefacts that they produce is on what authority are 
these technologies situated into this very personal space between the therapist and the 
patient? 

 The production of therapeutic space is a clear overlap between Psychology and HCI when 
mobile applications such as MoodKit are employed to facilitate CBT interventions. From the 
perspective of HCI there is a comprehensive body of research into the digital production of 
space (Lefebvre, 1974) and within this there is a resonant concern about the civic right to 
privacy that the digital citizen may experience. For example, that the practice of macro-
panopticism is rife and very much alive as is demonstrated through the Edward Snowden 
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trials of 2013 (Elmer, 2014; Sullivan, 2014), exemplifies a gross opportunity for transgression 
across the ‘sensitive moral fabric’ that Hinshelwood describes. The potential for 
misappropriation and misuse of digital artefacts such as personal diary entries thus 
exemplifies a way in which the HCI perspective has the potential to inform or be useful to 
cybertherapy practice and design. 

 In order to frame the critical making process for cybertherapy innovation design, the 
notion of digital space as it is mapped through a psychotherapy lens is taken as a starting 
point. Could an HCI interpretation of therapeutic space add value to cybertherapy design? 
What is the shape of the therapeutic space when psychotherapy is delivered across such 
digital media as applications like MoodKit? These questions, stemming from HCI, motivate 
the use of Psychology theory, such as for example the relationship between the therapist and 
a patient, as material that is available to the designer to work with in their ‘design world’ or 
‘design situation’. 

4. Evaluating Design Research 
The aim of this study is to demonstrate that a critical making approach to cybertherapy 
design warrants further investigation and exploration. More than this, that there is value to 
be added to the cybertherapy innovation design process through this design research 
methodology. It is important to note that at this early stage, the demonstrated critical making 
process has been conducted through literature review and non-participatory ’inventing’ 
rather than utilising a more collaborative participatory design approach. That being said, at 
all stages of this study, I, as a critical making practitioner, have engaged in extensive 
conversation about the content and process of this work. These conversations have been with 
psychologists, potential patients, researchers of HCI and other fields, and many more.  

 The salient point is that at each step and turn, theory has been tested and taken to the field 
for comment and criticism. While not documented due to the highly spontaneous nature of 
the settings and timings of these engagements it suffices to say that a participatory 
component is in the living design process as it has been played out over time in the context of 
my social world. 

 Fallman (2007) presents HCI as a design discipline given that the core activities are often 
so closely aligned to design activities such as those of conceiving, proposing, and designing 
new technologies. In this way Fallman (2007 p.195) describes HCI as characterised by the 
two branches of design-oriented research versus research-oriented design. This paper 
advocates a design-oriented research, following the critical making approach of Ratto (2011) 
with the difference that the critical making process is carried out through literature review 
rather than through participatory design.  

 Having situated the study as such, Zimmerman et al. (2007) suggests four criteria for 
evaluating interaction design research within HCI. These criteria are: 

 
1) Process 

This relates to the rigor applied to the chosen methods and the rationale behind the 
decision to use these methods. In all the method ought to be evidently replicable through 
description of the contributions. 
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2) Invention 
There must be a significant invention in as much as the interaction designer must 

demonstrate that they have integrated the subject matters of the design situation in a 
novel way through invention. This needs to be founded by extensive literature review so 
that they can demonstrate how this invention can contribute to relevant advances. 

 
3) Relevance 

The nature of design-oriented research is that it is not reproducible in the same way as 
a more scientific approach is. That is, two designers following the same procedure would 
be very unlikely to arrive at the same designed result. Due to the framing of the work to 
being, ‘that which is real’, rather than ‘that which is true’, special attention needs to be 
placed on the relevance of their design. This is achieved through carefully articulating 
what their design attempts to achieve and why this achievement is a preferred state for 
the community that the design is situated within. 

 
4) Extensibility 

The final criterion is extensibility, which is measured by how well the design research 
can be leveraged by the community for future work. In this way the resulting outcomes 
ought to demonstrate the opportunity for future re-use in a new design problem or by 
through leveraging knowledge through understanding of the knowledge that is created by 
the resulting artefacts. 

 
The subject of the paper is now framed to be a demonstration of critical making for 

cybertherapy innovation design as a valid and valued form of research. By evaluating the 
design research outcomes, the validity of the critical making as a design methodology is 
tested. In order to proceed, the design situation needs to be defined which requires some 
definition and exploration into the subject of cybertherapy. 

5. Theoretical Framework 
At this stage it is worth reviewing the research question and framing of the research to 
concretise the approach that is taken. How is critical making, as a design research 
methodology useful for HCI design of cybertherapy innovation? In order to answer this an 
understanding of critical making is presented with its basis in reflective design and practical 
‘making’ or craft methodology. In order to contextualise the design situation to that of 
cybertherapy it is important to ground an understanding of what this is in HCI terms. In 
grounding cybertherapy for HCI research, the model of CBT is used and various techniques 
that are already explored through mobile applications provide a foundation of cybertherapy 
research motivation within HCI. The iPhone application MoodKit is used to exemplify HCI 
concerns within the field of cybertherapy innovation design. 

 Having situated the critical making context within the subject of cybertherapy is a concern 
of HCI and yet, by the non-binary nature of the area (for example of interest to both the fields 
of HCI and Psychology) the boundaries of research expose the potential for inter-disciplinary 
readings. In order to evaluate critical making as a valid design research approach to 
cybertherapy the model offered by Zimmerman et al. (2007) for evaluating design research is 
used. So, by using critical thinking and specifically exploration into theory as the material of 
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the critical making design process, the design case studies ensuing are presented as iterations 
of the critical making process. These iterations of literature review and prototype proposal 
present opportunities for evaluation of the design process. The choice of involvement in the 
design process at the same time as observation or mitigation of it is founded in the 
importance of the craft methodology as has been described. 

6. Demonstrating Critical Making 
Equipped with this theoretical framework the next phase of the study is a (brief) overview of 
the critical making demonstration that makes up the material or data of the study. The same 
data will then be used to evaluate critical making for cybertherapy in HCI according to the 
evaluation criteria proposed by Zimmerman et al. (2007) for evaluating a design research 
method.  

The critical making design process is partitioned into several iterations prototyping. In 
this section I will describe my critical making process in first person as an indicator that I am 
presenting my findings as a practioner of critical making for cybertherapy innovation design. 
This shift in perspective is geared towards assisting the reader understand that, during the 
demonstration of critical making, I am acting in the role of a design researcher doing design 
for cybertherapy rather than the role of a design research methodology researcher doing an 
evaluation of critical making as a design research methodology. In other words, during this 
section I am mitigating the demonstration of critical making whereas in the rest of this paper 
I am mitigating an evaluation of critical making as a design research methodology for 
cybertherapy innovation design in HCI. 

 

 
Figure 4: The Five Iterations of the Critical Making Process 

 
I execute the critical making process in five iterations of ’critical framing’ and ’practical 

prototyping’ as is detailed in Figure 5. In order to preserve this layered perspective of the 
process, I present the critical making description in five sections—one for each of the 
iterations. I use the concept of an ’iteration’ to structure the layer, level or round of critical 
making that incorporates a new critical framing phase and a new practical prototyping phase.  

The critical making begins from an initial framing of critical making for cybertherapy 
innovation design in HCI and each iteration thereafter uses reflection upon the previous 
prototyping process to create an entry point for the new critical framing in the ensuing 
iteration. That is, the prototype is used to inform the next iteration of critical framing and 
that new critical framing is then used to inform the next iteration of practical prototyping 
from which a prototype is materialised. I reflect this structure in the following description by 
using iteration headings with sub-headings of 1) Critical Framing, and 2) Practical 
Prototyping. Importantly, the materials of the design process play an important role and this 
will be addressed in the discussion that follows. 
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As we see already, cybertherapy is an area that challenges a binary perspective of research. 
That is, the boundaries between the fields of HCI and Psychology (at the least) are blurred. 
With this in mind, the transgressions into Psychology research that may occur within the 
critical framing context of some given iteration of the critical making process is to be viewed 
as a creative moulding of theory as material in the design process rather than as an 
authoritative production of Psychology research. Importantly, theory is used to motivate the 
creative process and to produce a theoretical narrative that inspires an angle or motivation 
for the prototyping direction. While the theoretical narrative is presented within as a logical 
argument, it is not intended to reflect an authoritative position within the field of Psychology, 
instead it is used to facilitate a kind of matching of concepts between Psychology and HCI or 
discovery of common ground on which to found the prototyping direction. 

6.1 Iteration 1: Modelling Therapeutic Space 
The initial framing of the critical making process, as already motivated, is based around the 
idea that the patient is practicing their psychotherapy outside of the proximity of the 
therapist and instead mediated in proximity to the mobile device (in the case of the modelled 
interaction space described by the MoodKit application mechanisms). I took the grounding 
premise that the ’therapeutic space’ (or the spatiality surrounding the course of therapy) was 
now being mediated by the media space produced by the device. That therapy was occurring 
in some space while the patient was not in the proximity of a therapist. This framing then led 
me to ask what was the shape of ’therapeutic space’ in a more traditional CBT framing before 
it was adopted by the technologically produced space? Further, how could each of the fields 
of HCI and Psychology share information about spaciality for cybertherapy design? 

6.1.1 Critical Framing 
I initiated an investigation into the therapeutic space from the perspective of an application 
(such as the example application MoodKit) running on a mobile digitally networked 
technology (MDNT) such as an iPhone. Turcotte and Ball (2013) use a Foucauldian notion of 
heterotopias to generally describe the media spaces produced by MDNT’s.  

MDNTs alter users’ mentalities, noticeably perceptions of space and mobility, by 
imbedding them within networked relations of information and communication, 
often obscuring more traditional forms of physical interaction and awareness. 
The mediating effects of digital technologies connect these users with internal 
and external factors through diverse social and technological networks. We 
argue that these simultaneous and juxtaposed conditions resemble Michel 
Foucault’s notion of heterotopia — places that are at once separated from 
society and at the same time implicated within its networks. (Turcotte & Ball, 
2013:120) 

 
Turcotte and Ball (2013) describe these mobile heterotopias as without fixed position, as 
‘sites of simultaneous negotiation and (co)existence.’ The implication is that we bring the 
world to us because ‘all transport is local’. These online and offline spaces lead to multiple 
identities and existences (Turcotte & Ball, 2013). 

In terms of psychotherapy, I discovered that the notion of therapeutic space has been 
examined under the synonym of the ‘therapeutic frame’. This is a deliberate use of the 
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metaphor of the picture frame as providing boundaries for the analytic situation. (Milner as 
cited in Edwards 2004)(Young and Milner, 1988) This space or frame is characterised by 
qualities such as sessional frequency and duration, length of treatment, and therapy style as 
well as physical space attributes relating to the room or place of psychotherapy such as noise, 
comfort, privacy, and how it looks (Edwards, 2004).  

The analytic frame is not confined to the room where the therapy is done. It is 
ideally tacitly in the minds of both therapist and patient all the time. It is there 
when you open the door or speak on the phone. It is carried with the patient (or 
not) between sessions: it is internalised. It is conveyed by the therapist’s 
demeanour, tone of voice, pauses, silences, grunts, the wording of any note or 
letter, which is appropriate to send to the patient. It is evident in pauses. It is all 
aspects of analytic space. To maintain the frame is to maintain the analytic 
relationship. Its essence is containment. (Young and Milner 1988:2) 

 
Here therapeutic space is socially constructed and defined by the interactions occurring 
between the patient, the therapist, and the artefacts existing in proximity to the patient and 
the therapist. The use of analytic frames resonates with Goffman’s (1959) description of 
framing that is well recognised within HCI. More than this, Young implicates a natural 
division within the therapy space of a patient being ‘in-session’ and being ‘between-session’ 
via materialisations including the internalisation of therapy practice and proximity to the 
therapist. 

6.1.2 Prototype 
Through using this basic theoretical analysis of the notion of the therapeutic space I 
introduce a critical notion of in-session and between-session therapy modalities. This 
prototype is a theoretical structure or mapping of the shape of therapeutic space to be divided 
into two distinct sub-spaces: the in-sessional space and the between-sessional space. 
Importantly the in-sessional space is defined by the patient being in close practical proximity 
to the therapist (in terms of the treatment) whereas the betweeen-sessional space is 
characterised by the patient doing their therapy practice outside of the proximity of the 
therapist. 
 
In-sessional space is defined as the spacialities defined by doing therapy practice under 
the immediate proximally defined guidance of a therapist. 
 
Between-sessional space is defined as the spacialities defined by doing therapy practice 
outside of the proximally defined guidance of a therapist. 

6.2 Iteration 2: The Extended Kitchen 
This therapeutic space model then situates between-sessional therapy practice outside of the 
proximity of the therapist and into the life of the patient. Although using the mobile device to 
deliver a CBT intervention seemed to be a questionable site for the therapy. When therapy 
was in-session, the site of the therapy was understood to be proximally close to the therapist, 
their office or similar notion of location. The therapeutic space model inspired me to consider 
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the question: If the device was not a good site for therapy, what then was an appropriate site 
for the therapy when it occurs in the between-sessional space?  

6.2.1 Critical Framing 
At this stage the current understanding of the site of the cybertherapy is taken to be a blend 
of the physical locations that the patient traverses in combination with the production of 
heterotopic space that is produced by the mobile delivery device. Following Harrison and 
Dourish (1996 p.67) “space is the opportunity; place is the understood reality”. While space is 
largely concerned with physical properties (such as the artefacts in a setting), place is 
construed as space given meaning through the actions that are performed within the space 
(Dourish, 2004). In other words, place is the socially constructed reality that is associated 
with space.  

Two very important places are those of ‘home’ and ‘work’, the sociologist Christina 
Nippert-Eng describes these two places as ‘experiential realms’.  

 [Experiential realms] are combinations of conceptual, socio-structural and 
spatio-temporal categories, guided by a historically-given model. We see 
“home” and “work” as distinct locations in space and time, but, even more 
importantly, as places dedicated to largely separate sets of tasks, people, 
relationships, things, and specific ways of thinking about and responding to 
them. Home and work are experiential, not merely physical realms, because 
there is a fundamental, cognitive distinction between their designated agendas 
and rules for interaction in out society. (Nippert-Eng, 1996:25-26) 

 
By this definition, ‘home’ and ‘work’ are more than places; instead they are defined and 
demarcated by the practices, attitudes, and interactions that occur there. Further, the 
boundary distinction between ‘home’ and ‘work’ is critically related to the ways we segment 
these realms; to what degree we colonise the tasks, people, relationships, things, and 
thoughts or responses to them from one realm into another (Nippert-Eng, 1996). 

 Further, Nippert-Eng (1996) likens these realms to territories of the self that she defines 
through the idea that ‘a self does not end with a mentality’.  That is, the sense of self extends 
outside of our heads and persons and is imbued into artefacts and behaviours including those 
located in space and time around us. Based on the intimate nature of therapy work as 
presented by Hinshelwood’s ‘sensitive moral fabric’, the ‘home’ was chosen as a candidate 
area for siting the between-sessional therapeutic practice. 
 The kitchen is arguably the most active room in a home and has been described as 
serving the three key functions of storage, preparation, and cooking (Snodgrass, 2004).  
Supski and Rubbo indicate that the kitchen could serve more functions than this:  

For many women [sic] the kitchen is regarded as a place of work, but as Rubbo 
suggests it can also be regarded as an “intimate environment” which tells many 
stories not only about the personal lives of the people who use it, but also the 
larger societal picture of the construction and maintenance of social life.  
(Supski, 2007 p.3) 
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This perspective of the kitchen holds it as a place of personal narratives and at the same time 
as a place of nourishment. For others, the kitchen is like a transitionary place to the world, a 
place where the intimate home experiences are mediated for the outside world; a place of 
dinner parties and safe sharing of experiences much like Oldenburg’s (1989) notion of the 
‘third place’. Following Lakoff and Johnson (1980) metaphor is a powerful agent through 
which we understand and cognise. Taking these metaphors of ‘work’, ‘nourishment’, 
‘personal narrative’, and the ‘third place’ a novel model for siting between-sessional therapy 
emerges based on the idea that therapy is metaphorically related to these same notions of 
‘work’, ‘nourishment’, ‘personal narrative’, and mediating the world through the ‘third place’. 

6.2.2 Prototype 
I introduce the extended kitchen as a site where the therapy can be located in the between-
sessional space. That is to say that I associate a notion of the kitchen with the agencies 
mediated through the devices that deliver the CBT interventions.  It is both 'physical' and 
'virtual', 'private' and 'public'; it is a place of work, nourishment, and personal narrative. It is 
a portal between private and public territories. 
 
The extended kitchen is a site that is associated with the patient’s kitchen within their 
home. It mediates the physical and virtual worlds in a ’homely’ way and is characterised by 
the qualities of being a place of work, nourishment, personal narrative, and a ’third space’ 
between the patient’s private and public territories or modes of being in the world. 

6.3 Iteration 3: Intelligent Agents and Motivational Prompting 
We have already seen some examples of the kinds of mechanisms that are utilised during a 
CBT intervention over mobile applications such as MoodKit. I draw on one of these 
mechanisms for the next iteration of critical making, that of the interruption or prompting 
mechanism that is delivered through connection to the calendar application. I considered the 
extent to which the therapist or client was being represented by this mechanism. Couldn’t the 
reminder be construed as having a motivational or persuasive element to it? Couldn’t this 
reminder also be construed as being the voice of the therapist embodied within the mobile 
application? 

6.3.1 Critical Framing 
This iteration of critical thinking began by spending some weeks using the MoodKit 
application in my daily life to understand the mechanism more intimately and objectively. At 
the same time, I informally asked friends, possible patients, colleagues, as well as psychology 
practitioners and researchers their opinion about using this interruption mechanism. Some 
prevailing themes through my own experience and the opinions of others were that 1) It 
seems like a good idea but likely to be too time consuming, 2) It may lead to feelings of guilt 
or concern through highlighting what is not being done, and 3) It was frustrating to be 
messaged at inappropriate times or to have my calendar over-populated with therapy tasks 
(to the point that I stopped using the digital calendar). 

An intelligent agent is an autonomous computational process that is able to sense and 
respond to human or other agents in the environment within which it is situated (Benyon et 
al., 2005). A recognised issue concerning intelligent agents stems from the difficult problem 
of producing intelligence in software within artificial intelligence research. With this in mind, 
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agents still facilitate a way to represent human (or non-human) actors within a socio-
technical system4.  

The experience of ‘information overload’ is defined by Misra and Stokols (2012) as ‘feeling 
burdened by large amounts of information at a rate too high to be processed efficiently or 
used effectively’. I related the concerns discussed to a kind of information overloading that 
produced unfavourable or counter-productive experiences while using this interruption 
mechanism. 

 ‘Diary work’ for CBT comes in many different forms and one of these is to keep a weekly 
activity schedule (WAS) or diary relating to some aspect of the CBT treatment. These 
schedules can be related to whichever behaviour the patient and therapist collaboratively 
decide is best to observe and work with (Westbrook et al., 2011).  

6.3.2 Prototype 
I gave the extended kitchen new embodiments through an agent driven communication 

channel between the patient or client and the therapist. Various intelligent agents are used to 
represent the kitchen agent as a whole: client, therapist, and environment agents. In order to 
frame this prototype, I assume that the CBT treatment involves utilising a WAS related to the 
eating habits of the patient. The direction of the treatment is assumed to have found 
usefulness in the patient monitoring their eating habits and putting effort towards healthy 
dietary practices such as regular meals, healthy food and so on.  

Figure 6 depicts a structural mapping of the agent-driven architecture and Figure 7 shows 
a mapping of alerts and triggers that affect those alerts over the duration of several days. The 
prototype implies that the phone alerts the patient to either have a meal or to inform the 
system that they have and when they did so. The reminders are given an activity rating that 
affects the nature of the prompting that the system provides. For example, if the patient were 
non-responsive or responded in a negative way to the alerts then the system would change 
their alert activity appropriately. By prompting for responses, the system learns what 
kinds of responses the client would like to receive and when. Based on this, a 
representational knowledge system of the client is derived from the communications that the 
client is having with the system. 

 
An intelligent prompting system that learns how the patient behaves when giving the patient 
prompts or motivational reminders. It changes its behaviour to match its understanding of 
desirable behaviour developed from its learnt understanding of the patients perspective 
through previous signals. 
 
 

                                                
4 Although typically associated with organisational work design, for our purposes a socio-technical 
system is comprised of the technical and human factors that make up the system.  
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Figure 6: An agent-oriented architecture for non-invasive interruption mechanisms and 
communications between therapist and client. 
 

 
 
Figure 7: Weekly Activity Schedule: An agent driven reminder system within the context of 
diary keeping around meal times. 
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6.4 Iteration 4: The ‘Fridge Reader’ 
The agent-driven system seemed too complex and automated; it felt as though this prototype 
disengaged the patient and I thought to, following CBT basics, involve them further in the 
process. Further, the idea of moving out of the screen and trying to capture different kinds of 
environmentally situated movements around familiar objects seemed appropriate.  

I began to think about how to incorporate loved or familiar objects into the system in a 
way that the digital engagements were invisible and didn’t detract from the existing uses of 
these objects. I imagined a key chain (Figure 8) that had a communication switch embedded 
in it that the patient could use to signal to the system instead of using the screen. Could the 
patient message the system when they were ready to engage with some aspect of their 
therapy practice rather than being ‘harassed’ to do so by the system itself? Could the 
interaction with the system be a movement that was natural and could it be across a familiar 
object, within the extended kitchen site, without detracting from the existing experiences 
with that object? 

6.4.1 Critical Framing 
The importance of hiding the interface and making the experience of using computational 
technology more engaging or pleasurable for the user has been highlighted in HCI research 
(Norman, 1990; Norman 1999; Norman, 2007; McCarthy and Wright, 2004; Dourish, 2004). 
A core concept of aesthetic pragmatics stems from Bahktin’s description of dialogism 
(Bahktin, 1981). A dialogical interaction is essentially a communication or dialogue between 
an individual and the environment in which they are situated (McCarthy and Wright, 2004). 
For example, the interaction between some software and a user, mediated over the devices 
that allow for the interaction to occur, is a dialogical one. 

 In the previous iteration, the therapist and their client are (to some extent) embodied 
within the system. Dourish (2004) finds embodiment in meaning: ontological, 
intersubjective, and intentional, coupled (through metaphor) to activity. One description of 
this is through tangible interaction is concerned with the relationship between physical form 
and possible action (Dourish, 2004). Given the private nature of cybertherapy practice 
(already discussed), tangible interactions with objects that were either emotionally connected 
in some way to the user or that were part of their everyday experience seemed an appropriate 
engagement with the next level of prototyping. 

 Turkle (2012) describes ‘the tethered self’ as the situated place that we, as users of 
technology, find ourselves in. It is within close proximity to the devices that are ‘always on’ 
and ‘always on you’. From her observations, it is evident that a prominent subset of this 
digital tethering is the specific proximity to screens that occurs. Based on these observations, 
an aim of this prototype iteration was to escape this ‘tyranny of the screen’. 

6.4.2 Prototype 
I decided to work with the fridge and a magnet as typical kitchen objects that could possibly 
be used for other purposes. The fridge reader is a prototype that affords for magnet 
movements to be recorded across the metallic sheet on the fridge door. I used a metallic 
white marker board as a representation of the fridge door and fitted the back of it with an 
electronic circuit that could read the movements of a magnet on the front side. In this way, 
the digital characteristics of the prototype were essentially invisible. In order to ‘read’ the 
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fridge reader I connected LEDs to each of the five positions that could be read by magnetic 
movements.  
 

       
Figure 8: Re-design of familiar objects        Figure 9: ’Fridge reader’ planning process 
 

The process of prototyping began with diagrammatic plans as shown in Figure 9. Once the 
prototype was planned and some basic proof of concept tests were carried out I fitted the 
electronics to the front and back to give it the desired functionality (see Figures 10 and 11). By 
moving the magnet across the board one of five LEDs would light up as the magnet passed its 
related electronic sensor and then switch off once out of range again5.  
 

       
Figure 10: ’Fridge reader’ back view        Figure 11: ’Fridge reader’ front view 
 
The CBT mechanism that was used in this iteration was that of the scaled reader (the “Mood 
Tracker” scaled diary entry that explored previously in the MoodKit application). Similar to a 
Likert scale, the device took a reading between one and five based on the final position of the 
magnet at the end of the reading. 
 
The fridge reader device was designed to capture scaled readings much like a Likert 
reading. It is an invisible interface that is embedded in a fridge and that allows for readings 
to be posted out across a wireless network. 

                                                
5 The device used these LEDs as an affordance (Norman, 1999) that allowed the user to know that the 
reading had actually been made. 
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6.5 Iteration 5: The Paraply System 
The ‘fridge reader’ device seemed quite limited and uninteresting in as much as it only 
recorded a value between one and five. To this end, I extended the fridge reader to be able to 
have awareness of multiple magnets at once and for the movements to be more complex. This 
seemed like a reasonable assumption without further prototyping as the proof of concept had 
already been established.  

Importantly I reflected on how the readings could be made privately in this public way. 
That is, the fridge is a communal object and yet these readings are of a very private nature. 
This had me reconsider Hinshelwood’s (2011) notion of the ‘sensitive moral fabric’ and how 
to build a prototype that would give the highest regard to this value. How was privacy to be 
preserved within the household and what considerations were there about privacy in general? 

6.5.1 Critical Framing 
The issue of panopticism and privacy is a well-researched area of HCI (Zuboff, 1988; Elmer, 
2013; Dupont, 2008; Bossewitch and Sinnreich, 2013). Given the demonstration of macro-
panopticism exposed by the Edward Snowden trials of 2013, panoptic surveillance is a given 
reality that we, as citizens, are subject to in our digital lives (Sullivan, 2014). Clearly there is a 
central concern within the context of cybertherapy related to privacy and identity protection. 
In order to engage with the next phase of prototyping I reflected on how could privacy be 
preserved through interactions with some cybertherapy intervention? Dourish (2004), as 
mentioned, describes ontology as one aspect of meaning making within embodied 
interactions.  

A design may reflect a particular set of ontological commitments on the part of 
a designer, but it cannot provide an ontology for a user. … If ontology is a 
consequence of interaction, then the difference modes of interactions and sets of 
practices that different groups of people share will result in different ways of 
understanding the domain. (Dourish, 2004 pp.130-131) 

 
Ontology here refers to the ways that we can separate the world into various entities with 
their own established, separated, and identified meanings (Dourish, 2004). The approach to 
prototyping taken at this iteration is to consider ways that personalised ontologies can be 
adopted to obscure the digital artefacts of cybertherapy treatment. 

6.5.2 Prototype 
The Paraply system is a conceptual programmatic prototype that supports a user-defined 
ontology for readings from a ‘fridge reader’ type technology as was prototyped in the previous 
iteration of critical making. The conceptual shift is to use multiple magnets in multiple 
actions and to have a wirelessly networked connection to a computer application through 
which the user can prescribe movements and shapes to meaning. Through selecting to record 
some given configuration, the software comes to know of a user concept as defined through 
movement of magnets ‘on the fridge door’.  

 The Paraply computer application affords that the user can begin a recording that is read 
from the interaction with the fridge reader. The tangible movements of magnets in various 
configurations and types of movement are recorded and assigned meaning that is 
personalised to the patient who is performing the readings within the Paraply application. 
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Once recorded, the fridge reader has a system (such as for example an RFID reader) that 
identifies a user and that they are about to make a recording at the fridge. Once the recording 
is made the fridge signals that the Paraply system has received the reading. 

 

   
Figure 12: Paraply recording 1        Figure 13: Paraply recording 2 

 
Figures 12-15 show various possible fridge readings in terms of the movements and final 

positioning of one or more magnets. Figure 13  shows the familiar reading that was modelled 
in the previous iteration. Figure 12 shows a reading that accounts for all of the tangible 
movement involved in the reading whereas Figure 14 shows a reading that also takes into 
account characteristics about the movement itself (such as for example the speed of 
movement). Figure 15 shows a group of magnets in a particular shape or configuration and is 
another way of creating meaning within the Paraply system. 
 

   
Figure 14: Paraply recording 3        Figure 15: Paraply recording 4 
 

The Paraply System offers a user-defined ontology for recording tangible readings such 
as those taken by a ‘fridge reader’ within the extended kitchen site. It is a way to manage 
various readings within a cybertherapy context. 

7. Discussion 
With the description of the critical making demonstration now mapped out and described the 
next section aims to explore this data in two intersections. The first intersection is an auto-
ethnographical interpretation or investigative description of some of the more salient aspects 
that have thus far been underplayed in the critical making demonstration given. That is, an 
interpretation (as critical making design researcher) of the critical making process. The 
second intersection is that of evaluating critical making as a design research methodology 
from the perspective of the ‘articulate craftsman’ or research methods researcher already 
described and by the criteria described by Zimmerman et al. (2007).  
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7.1 Interpreting the Critical Making Process 
In the first iteration a notion of therapeutic space is lensed through both an HCI and 
Psychology reading. It is through theoretical exploration of how psychologists and 
psychoanalysts understand the therapy space (through use of ‘frames’) that a natural 
distinction between in-session and between-session is developed. It is through the theory 
around space produced on mobile devices that this prototype of therapeutic space is given 
movement proximal to the patient. While the materials of this round of critical making are 
not physical and tangible, this example demonstrates how the materials have “talked back” 
through blending them together.  

This first iteration exemplifies a critical model that offers a new way of thinking about the 
spaces that are engaged with during cybertherapy intervention. While this exemplifies 
reflection akin to a critical design approach, the second iteration is more playful and 
represents a more ludic design. The novelty is the association of metaphors that are 
materially ‘read’ from my own notion of ‘What a kitchen represents?’ in combination with 
‘ideas that speak’ or a research narrative into kitchens and their history. Again it is the blend 
of theory that speaks out and creatively embodies itself into the extended kitchen as a site of 
between-sessional therapy. 

At each stage of the critical making process there is a dialogue with the materials that 
shape not only the prototype but also, importantly, how the design area is critically 
understood. The extended kitchen as a site affords (Gibson, 1986; Norman, 1999) for a 
computationally engineered reading of this site in the context of cybertherapy: a CBT 
psychotherapy technologically mediating the patient (or client), the therapist, and the 
mediating agency of the device itself. By materialising these embodiments (as seen in Figure 
6) I transform and concretised the notions of ‘client’, ‘therapist’, and ‘environmental’ 
agencies into computational processes such as those that are described in Figure 7. The 
insights here being that these are also restrictive notions or representations. While the 
agencies represent some of the activities performed by the patient (or other actors such as the 
therapist), they are regarded as mechanical and insufficient which is motivation for re-
embodying the patient as happens in the next iteration. 

Clearly the notions of a client, therapist, and even environmental agency have been 
modelled from a critical understanding of the embodiments of a cybertherapy innovation. 
One example of this is demonstrated through facilitating direct electronic communication 
between client and therapist via diary entry mail-outs or messaging. The blending of these 
novel agencies as computational realities with such pre-existing mechanisms of a CBT mobile 
phone application invoked critical examination of the experience of these mechanisms at 
work. This led to further investigation into how these mechanisms were negatively and 
restrictively experienced according to the values of reducing frustration and the 
overwhelming obligation to perform cybertherapy. 

In the fourth iteration of the critical making process new materials are invoked in 
response to the difficulties emerging from the previous iteration. How could the patient 
experience their therapy more naturally and easily? How could they be more involved in their 
own process—clearly having an agent-based system works against a key concern of CBT that 
the patient is expert to their own recovery? The extended kitchen spoke through an 
investigation into more tangible productions: Why not use an appliance that is ‘always’ in a 
kitchen—the fridge? How could a fridge be represented and how could it be networked? The 
idea of using materials such as a marker board (see Figures 10-11) and a magnet could be 
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construed as a matching of concepts between a maker board and a fridge by the qualities of 
‘flatness’ and ‘natural cooperation with magnets’.  The ease with which a fridge could both 
‘hide’ and ‘be connected to’ an Arduino prototyping board seemed to be working 
collaboratively with the ease with which an Arduino affords the availability of ‘doing 
electronics prototyping’. Again this exemplifies how the materials in connection with the 
prototyping and the previous iteration inspired new critical directions.  

The final iteration of the critical making process is a prototype through which I try to bring 
together all the elements of critical making that have occurred in the previous iterations. The 
prototype is reflective of the previous iteration and of all the steps before it. It is sited in the 
extended kitchen, located in therapeutic space, it utilises materials of the kitchen as physical 
location, and embodies the patient in the CBT process. All of the materials uses in the 
previous iterations speak through the design process and, further, the initial ideas, motivated 
by Hinshelwood (2011) are invoked as an inquiry into ‘safe and secure’ digital 
communications that uphold respect of the ‘sensitive moral fabric’ that is imbued in 
psychotherapy.  

The naming, Paraply, meaning ‘umbrella’ in Swedish, invokes a system that covers and 
protects; brings the pieces together. The images in Figures 12-15 invoke new readings of a 
screen that is coupled to the physical devices and spaces that make up the extended kitchen 
location of between-sessional space. These images explain through simple description, the 
visual approach to ‘How’ these embodied digital artefacts can be personalised both in the 
physical space at their inception as well as in the digital space. 

 

7.2 Evaluating the Critical Making as Design Research 
This paper sets out to investigate the validity of critical making as a design research 
methodology for cybertherapy innovation design within HCI. In order to do this, the 
demonstrated critical making process will now be evaluated according to the described 
evaluation method of Zimmerman et al. (2007). The four evaluation criteria of this method 
are 1) process, 2) invention, 3) relevance, and 4) extensibility. Although, before making this 
evaluation, it is worth commenting on the methods used to do this research and discussing 
the non-binary nature of cybertherapy innovation design and the implications of this. 

 Bruno Latour describes the designer as a ‘cautious Prometheus’ and in doing so indicates 
the political and ethical authority of designed objects (Latour as cited in Cohn et al., 2010). 
Importantly, designed objects have tangible agencies as do the relations that these objects 
have with respect to the various actors that are situated in the environment that is proximally 
relevant to them. A clear concern that is thematic throughout this paper is that of the non-
binary nature of developing computational technologies for the purposes psychotherapy. The 
blurring of the boundaries between disciplines, such as that of Psychology and HCI, is both 
the opportunity and restriction of inter-disciplinary studies. The opportunity being to widen 
the field for more novel input and yet the restriction is embodied by the dangers associated 
with a loss of specificity and authority. 

 Design research is thematically creative at its core in that it is it is research through 
creating. The critical making demonstrated is arguably very atypical of Psychology research 
that is characterised by empirical methods. While the rigours of empiricism, an adherence 
and description of ‘the true’ as opposed to ‘the ideal’ and ‘the real’ (Nelson and Stolterman, 
2003), present replicable experiments and a quantified understanding of some existing 
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situation, the design-oriented research approach offers the opportunity for novel creation 
and new imaginings. 

The research, as has been discussed, has been carried out according to a craft 
methodology whereby the research of the validity of critical making has been done through 
the researchers observations about their own critical making research process. This 
immersive approach has both advantages and disadvantages. Clearly it is subject to the 
dangers of bias and myopic instrumentality through a lack of relativity. In order to counter 
this myopia the researcher has kept an informal dialogue alive with colleagues, professionals, 
and acquaintances throughout the whole research process.  

A clear advantage of this kind of research is the freedom for creating it presents through 
flexible design narrative. The immersion into the materials and process allows for a dialogical 
communication with the research material. According to the dialogical communication, 
described by practical aesthetics, the experience of research, under the guise of the ‘articulate 
craftsman’, is a holistic one. This intimacy with the content arguably presents more 
opportunities for invention within the research area of the research. 

The first of the evaluation criteria is that of process. While it is understood that the 
process of design research will not produce the same results the expectation is that the 
process is replicable (Zimmerman et al., 2007). Throughout this demonstration described the 
process of critical making has been used in an iterative manner. The transparency of the 
process, described by Ratto (2011), is evident as a replicable one. During the critical making 
demonstration a question is introduced, examined and then through practice this idea is 
explored as part of a prototyping process. The prototype aided the formulation of a new 
critical direction and through backwards connectivity to the earlier prototypes a new critical 
examination and resulting prototype evolved. The process is flexible in that it allows for 
creative direction through formulation of the inquiry question at the beginning of the 
iteration and through the material interpretation of this in the prototyping phase. 

The critical making process clearly also exemplifies invention at every iteration. Further, 
the linkage between iterations lead to a final invention that interconnects each of the 
iterations of the critical making process. In more detail, the first iteration led to a critical 
prototype of ‘therapeutic space’. While the prototype is a theoretical one, it is a critical design 
that presents opportunity for reflection regarding the intersection of HCI and Psychology 
with regard to the production of therapeutic space. The next iteration has a more playful 
aspect. It is a novel matching of metaphors that links an abstraction of ‘the extended kitchen’ 
to the psychotherapy process as it is situated within the between-session spatiality of the 
therapeutic space model. The third iteration saw the invention of a theoretical program that 
mediated communications between the patient and their therapist and within the extended 
kitchen’ as a site of therapy. The fourth iteration exemplifies the most tangible or physical 
expression of invention, a device that represents a new mechanism of communicating with a 
cybertherapy device. The final iteration deals with the original premise of respecting the 
‘sensitive moral fabric’ that Hinshelwood describes. Again the prototype presents an 
inventive way to shroud digital artefacts within the digital space as well as blend private and 
more public activities while still upholding the ethical and cognitive importance of privacy in 
therapeutic contexts. 

Perhaps the most controversial evaluation criterion for this study is that of relevance. 
Zimmerman et al. (2007 p.7) state:  
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In addition to framing their work within the real world, interaction design 
researchers must also articulate the preferred state their design attempts to 
achieve and provide support for why the community should consider their state 
preferred. 

 
At each stage of the demonstrated critical making process, the relevance of the prototype has 
been expressed as an HCI concern that in matches some concern of Psychology research. 
While there is a transparent simplicity to the psychological research statements that are 
taken, each has relevance to HCI. For example, the final invention of the process is the 
Paraply system that borrows a concern for privacy from the field of Psychology and then 
frames it in terms of related HCI concerns. It is well established within HCI that privacy and 
identity protection concerns exist. The relevance of this to even a simplified reading of 
preserving the ‘sensitive moral fabric’ by being able to provide a deep sense of privacy about 
the digital artefacts that are constructed throughout the cybertherapy intervention is 
transparent and highlights the relevance of HCI design to this area. 
 The final criterion for evaluating a design research methodology is that of 
extensibility. Observe that the critical making process presents opportunities for further 
critical making even at each iteration. For example, having established an HCI interpretation 
of ‘therapeutic space’ that is relevant to cybertherapy innovation design, could this not be the 
entry point for a collaborative critical making process, including CBT practitioners, HCI 
researchers, and even potential patients? In another extension, this model could be examined 
from the perspective of Psychology, critically reviewed through a different lens. So, zooming 
out to the last iteration, the Paraply system also presents knowledge for reflection that is 
extensible. For example, to what extent can an ontologically secure system be produced this 
way? Is the system realistic and if not how could it be changed to be more realistic? Further 
studies could include a more concrete prototyping process and a user experience study of the 
system in practice. The novel prototype exists for critical reflection, alteration, and possible 
realisation.  

Consider extensibility by way of example, in the study In between Mobile Meetings 
(Wiberg, 2001) there is a similar focus on extending the space in a ‘heterotopic’ way (Turcott 
and Ball, 2013). The focus, rather than being on ‘therapeutic space’ (as in this study) is on the 
spatialities concerned with ‘mobile meetings’. 

I draw the overall conclusion that face-to-face mobile meetings and sustained 
interaction in between them is critical to this kind of work [— developing 
“Anyone, Anywhere” mobile meetings]. The in between interaction (i.e. the 
dispersed interaction) was usually mediated with mobile technology (i.e. mobile 
phones) well suited for one-to-one communication but less fruitful for 
supporting group collaboration. Further, there was no support available to 
enable a seamless shift from face-to-face interaction to computer-mediated 
interaction, despite the nature of their interaction as ongoing across these 
modes of interaction. (Wiberg, 2001 p.12) 

 
This comprehensive study has clear linkage to the models of ‘therapeutic space’ and 

‘between-sessional therapy’, especially in the situation that the therapist and client are 
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available to each other in real-time. A critical reflection that comes from the critical making 
process is the linkage of cybertherapy to the ‘anytime, anywhere’ model. Framed like this, 
this critical making study promotes further reflective research on the requirement for 
digitally discrete mobile interactions of a similar nature to that of In between Mobile 
Meetings. 

8. Conclusion 
This study has presented a demonstration of critical making as a design research 
methodology for computationally mediated psychotherapeutic innovation—cybertherapy. 
The critical making process is well-defined and replicable, the demonstration illustrates how 
the HCI perspective can lead to prototypes and knowledge that is inventive, related to 
cybertherapy innovation concerns and, that is extensible. These criteria being the basis of the 
evaluation criteria used for measuring the validity of a design research methodology. 

The critical making process is a reflective and dialogical communication between the 
design situation and the designer that produces critical reflection within the context of the 
design situation. By following an immersive craft-methodologist orientation with an auto-
ethnographical account of the demonstrated design research, the study is a reflection of this 
generative dialogue between the designer and the materials both as a study of the design 
research method and of the design research embodied within it. While a pitfall of this 
approach is the perils of myopic vision and biased perspective, it is precisely through this 
constructionist immersion that critical making is strongest. To that end, retrospectively, 
further exploration into this approach to cybertherapy design may benefit from more 
collaborative critical making endeavours. The basic principle being that through adding more 
perspectives, the bias and myopia has less purchase.  

Another aspect worth further investigation is the depth of influence that the materials 
hold over the critical making process. As has been discussed, the materials are active in that 
there is ‘back talk’ to the designer. While the study here has focused on the positive framings, 
various unproductive entanglements may also be explored in further detail. 

Regardless of the challenges to the approach, it is argued that this research does give 
grounds for finding value in critical making as a design research for cybertherapy and 
presents opportunities for further research. It is argued that a suitable direction for future 
research to take is that of participative critical making with professionals from both fields of 
HCI, Psychology, and potential users of these systems. The critical making process motivates 
new imaginings of a cross-disciplinary nature. The inherent non-binary nature of the area of 
research in combination with the relative success of existing CBT cybertherapy innovation 
has, as discussed, motivated a call for further inter-disciplinary investigations.  

The critical making approach, valuing the characteristics of inventiveness and creative 
practice, offer the potential to lead research to new critical designs for reflection about how to 
meet this burden of mental illness. Given that the core motive of cybertherapy research is to 
increase the reach of Psychology to new or existing patients, critical making as a design 
methodology for cybertherapy innovation design, as demonstrated here, offers new and valid 
directions for this research. 
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