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Abstract 
This paper analyses two 2-year design processes within care which are both examples of transformation by 
design in care practices; one in cancer rehabilitation and one in home care. The paper illustrates that 
participation in a design process, when exploring digitalization in care practices has an impact on the practices 
involved and our findings provide insights into the two entangled processes of transformation in terms of i) 
transformation through design and ii) transformation through participation. 
 

Introduction  
There is a shift and a pressure towards more digitalization in all aspects of society, also within healthcare. 
Digitalization refers to how socio-technical solutions might improve existing organizational performance or 
transform into new effective processes. Research on the design and use of information systems within 
healthcare settings has often focused on electronic patient records and top-down implementation of large-
scale information systems (Berg & Goorman, 1999; Fitzpatrick & Ellingsen, 2013). Due to the long history of 
failed implementation in healthcare, healthcare personnel are less enthusiastic about the top-down 
implementation efforts and more prone towards being involved in smaller bottom-up design processes. 

Globally, aging is a demographic reality. The higher life expectancy of elderly will continue to increase, due to 
demographic and epidemiological advancements (Kalache, Aboderin, & Hoskins, 2002; Pin & Spini, 2016). The 
general trend of higher life expectancy can be linked to advancement of medicine which means that other parts 
of the healthcare system are facing new challenges as well. The increase of people in need of care is extravagant 
and even though this is good news, it also challenges the nature of the care and triggers need for more research 
on how design processes are for elderly, while also changing then nature of after-care for instance, cancer 
survivors. Still, it brings new challenges to healthcare as new strategies need to be developed. 

This paper is based on empirical data from a two-case analysis, where two action research projects are the 
grounds for the empirical data. The two design processes that this paper is based on was inspired by the notion 
of mHealth. The full definition of mHealth is “emerging mobile communication and network technologies for 
healthcare” (Istepanian, Laxminarayan and Pattichis, 2006). In layman’s terms mHealth is mobile health and can 
be applied to mobile applications or other mobile systems used to improve care within the health care sector 
(Islind & Lundh Snis, 2015). mHealth initiatives are in general, anticipated to intensify benefits of real-life 
situations in which “health happens”, according to Lenhart et al. (2010). According to Estrin and Sim (2010) 
sharing competences surrounding an mHealth initiative is critical for grasping the full potential of a “mobile-
device-enabled” health care. Digital artifacts such as mobile apps, could be one aspect in preparing for these 
extravagant societal challenges that are underway. The challenges are complex, as they take on both new way 
of caregiving while also taking into account the increased availability of the digital artifacts. These changes 
challenge various aspects of being a caregiver, as well as being a care recipient while also challenging the way 
we design digital artifacts (Aanestad et al., 2017). The shift towards empowerment of the aging population and 
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patient-centred healthcare also mean more involvement of the care recipients in the care, and involvement in 
a more active way, especially in the design processes that will affect their life (Verdezoto, 2014).  

The paper discusses design as a means for transforming practices alongside workplace learning as a basis for 
conceptualizing deeper knowledge of how the design of a digital artifact can trigger these changes. The paper 
focuses on the caregivers and how being a part of a design process can facilitate an informal workplace learning 
process. The research question that this paper explores is: What can members of a work practices learn from 
being involved in a design process of mobile apps?  

In both cases the focus has been on designing digital artifacts in care settings and both empirical cases were 2-
years long. The empirical data consists of observations, interviews, focus groups and workshops. 

Learning through participation 
Engagement in work activities, which are not merely routine, but rather support some form of change, 
facilitates the potential for learning through that particular work activity (Lave 1993; Billett, 2001, 2016). Work 
is being fundamentally transformed due to technology developments, not merely being transformed by 
automatization of existing tasks, replacing routine jobs and making work more effective, but also by creating 
completely new tasks as well. Consequently, the learning conditions and challenges at the workplace calls for 
redefining and designing competences and strategies for socio-technical environments that make the 
individuals, practitioners and professionals more prepared for their adoption of and engagement in new 
technological advancements, i.e. learning in a digitalized context. There are different ways of regarding learning 
at work. Learning at work might not benefit from seeing it as a specific activity in addition to other work, but 
the learning could rather be regarded as an ever-present element in all work (Argyris, 1993; Wenger 1998; 
Brown & Duguid, 2000, Engeström, 2001). The most common mode for learning is according to Billett (2014), 
participation in work activities. Learning encompasses formal, informal and incidental learning at the workplace 
in context, taking into account organizational, social and technological aspects which influence how, when and 
why the learning takes place (Islind & Lundh Snis, 2015, 2017). Clinical work, which includes novel experiences, 
offers the potential of learning when the clinical practice is supported in such a change process (Billett, 2016). 
If the clinical practice is adequately supported, that novel experiences can facilitate expansion of new clinical 
capacities (Billett, 2016). 

It no longer makes sense to use the division between schooling, as a place for learning, and the rest of life, as a 
place for applying what has been learned (Fischer, 2000). A large part of work participation is comprised of 
informal learning. Learning from this perspective can thereby be about informal processes where knowledge is 
created, shared and spread within the organization which can be supported and facilitated by digital artifacts 
(Islind & Lundh Snis, 2015, 2017). However, the perspective on learning varies among academics as well as 
practitioners, depending on whether knowledge is perceived as objectifiable, encoded and stored in knowledge 
databases or as constructed and negotiated through human interaction (Swan et al. 1999; Brown & Duguid, 
2000; Sorensen & Lundh Snis, 2001). 

Fischer (2011) however advocates for using digital artifacts to foster “cultures of participation” where the 
members of the community get support from the technological, and the social capital as well where cognitive 
factors such as trust, altruism, empathy, connectedness and reciprocity among the social members of the 
different levels of participation. Thereby, the social participation is important for the members of the 
community as means to share knowledge that is not a retractable objective or an individual phenomenon (Alavi, 
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Keyworth and Leidner 2005; Tseng & Kuo, 2014) but rather as something embedded in the interaction and 
connections of individuals, their setting and the digital artifacts which constantly effect their community 
(Thomas, Sussman & Henderson, 2001; Tseng & Kou, 2014; Miranda & Saunders, 2003).  
 

Method 
This paper is based on a qualitative research method that follows the methodology of action research (AR), 
which is essentially a change-oriented approach (Cole et al., 2005). The core activity is to study complex social 
processes to the fullest (Avison, Lau, Myers, & Nielsen, 1999; R. Baskerville, 1999). AR goes beyond the notion 
that action can inform practice, as theory can be created through practice and AR puts emphasis on the 
collaboration between practitioners and researchers (Avison et al., 1999; R. Baskerville, 1999; Brydon-Miller, 
Greenwood, & Maguire, 2003; McKay & Marshall, 2001). It is a democratic and participatory approach that aims 
to create practical knowledge in order to bring together action and reflection (Brydon-Miller et al., 2003; McKay 
& Marshall, 2001; Reason & Bradbury, 2001). As both the work situation, as well as the artifacts, have been 
designed with the caregivers and the care recipients, action research as a participatory method enables just 
that. 
 
The action research in both cases was conducted in three phases, even though the reflections of the problem 
perceptions and design activities occurred in an iterative cyclic process (Avison et al., 2001): 

 Initiation and understanding: meetings and focus groups to set up the study and to analyze the problem. 
 Design and intervention: design activities, focus groups and home visits (in the case of home care) to 

discuss the development and the recurrent and continuous tests of the digital artifact. Also, workshops 
(in the case of cancer rehabilitation) where specific design methods were used to capture the role of 
the nurse in a caring situation and with the aim of reflecting upon the work situation and the change 
process.  

 In-use and reflection: in-use activities, home visits and interviews to establish understandings of a re-
shaped practice. 

 
The empirical data in both cases is based on the phase design and intervention where design activities, focus 
groups and semi-structured interviews were conducted to gather the empirical data. The empirical data in both 
cases together consists of 38 design activities where the empirical data has been transcribed and then analysed 
with thematic analysis for the purpose of this paper. In both projects the aimed was to design digital artifacts 
that could be run on a mobile device, in the case of cancer rehabilitation, on a smartphone and in the case of 
home care, on a tablet. By involving practitioners and patients in the case of cancer rehabilitation and elderly 
in the case of home care in a collaborative manner through co-design of mHealth artifacts, the daily life routines 
of both the practitioners and the patients/elderly can be affected (Estrin and Sim, 2010). Resulting in care, being 
a fully integrated part of the daily life, not something added on. Both design processes resulted in the design of 
digital artifacts (i.e. mobile apps as working tools to be used within the care practices).  
 

Findings and two-case analysis 
The complexity of both design processes is high and the heterogeneity of the users are diverse where one user 
group belongs to a caregiving practice and the other user group in both cases is outside of the organizational 
practice, trying to manage their day-to-day life as care recipients. We study this with a focus on the learning 
aspects of being involved in a complex design process. While the care recipients (in one case: elderly and in the 
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other case: patients) have been highly important for the design process, the analytical focus is only on the 
caregivers and the changes in their work practice and their learning process because of their participation in 
designing digital artifacts from scratch, tailored to fit their work practices. 
 

Cancer rehabilitation 
In the case of cancer rehabilitation, the digital artifact is a tool for patients that have had cancer in the pelvic 
area to keep track of their urination and defecation frequency and consistency, while also logging pain levels. 
In that case, the specialized nurses at the clinic (herein also called caregivers) at a hospital in West Sweden 
analyse the data gathered by the patients and use that as a support while making clinical decisions. The 
visualizations of the data are made directly in the mobile app, so that the caregivers and the patients get the 
same information, presented in the same manner. The digital artifact can be seen in Figure 1. 

 

Figure 1: Cancer rehabilitation artifact 

The following quotes are from a design workshop with two nurses. The conversation is about being involved in 
the design process in the cancer rehabilitation case. Nurse 1 says: “This is truly good, for one’s way of working.” 
Nurse 2 replies: “Yes, it’s a way of spreading knowledge and because we do things so differently.” Nurse 1 fills 
in again: “Knowledge transfer, we should have this kind of sessions more often.” Nurse 2: “Yes, mm. I take for 
granted that you do like I do.” Nurse 1: “that’s true, and that’s insane really when you think about it. We work 
differently. Or I think we work in a slightly different way.” Nurse 1: “When we do follow up, I think that’s 
different at least.” Nurse 2: “It’s really good to get a chance to sit down like this. I know other times when we 
have also sat down like this, that does that we get tips from each others.” The nurse is therein referring to other 
design sessions. Nurse 1: “Yes, it’s really good. Even if we meet often, we don’t get the chance to talk like this. 
This is healthcare development.” Nurse 2: “Mm. Yes. And learning.” Nurse 1: “Absolutely! We need more 
[design] workshops in healthcare!” Nurse 1: “Yes!”.  

When the nurses start reflecting upon the transformation process: “This is about us changing the way we work 
and if I look at myself, I’m extremely comfortable. I work in the way I have always done. And I don’t even reflect 
upon the way I work, until someone questions it, someone asking about it, then I get some distance and start 
reflecting.” 
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When talking about the transformation process of digitalizing parts of the practice the nurses say: “It takes time 
and, hmm, and I have no time, that’s what it will be like in the beginning. But when we have overcome the 
thresholds or when we see the potential upsides, then I think: why was I so nervous about this? This has been 
going quite well so far, and of course there are so many examples about that, when using new systems or 
documenting in a new way, but you still think: eh, I don’t want to. And then it goes great. And then think: this 
wasn’t so bad!” 

Home care 
In the case of home care, the digital artifact is a tool for daily grocery shopping. It is a digital artifact for the 
elderly and the auxiliary nurses (herein also called caregivers) in a home care district in West Sweden. 
Visualization of fresh groceries and daily necessities makes the product assortment available (as can be seen in 
Figure 2). The elderly can choose from accurate products and prices in dialogue with caregiver. Payments are 
made directly in the mobile app so there is no need for cash handling and mistrust of notes and change.  

 

Figure 2: Home care artifact 

 
A manager of the caregivers in the case of home care expressed in the of the design process that: “The digital 
artifact is not just a feasible, neat technological solution to a problem. It is for us, an entirely necessary solution 
to a vital problem.” What she meant is that they are now prepared for the increased number of incoming elderly 
as well as the increasing workload and deteriorating economic resources. “It is important that we use hands 
where hands are needed within our home care organization, intertwining digital solutions with the daily routine 
so we are able to focus on just that; using hands where hands are needed.” 

Throughout all the interviews, it has been apparent that the caregivers have clear focus on the quality of care 
and hold the needs of the elderly at their heart: “The elderly regain the control of their own decision making 
regarding choice of edibles as well as control over their payments. For the staff, it is the relief of not having to 
shop and being able to focus on care.” 

One older adult said: “I have been scared of technology before, but this is not so terrible. Even we, the old 
people, can use this, probably because it is partly designed by old people.” The elderly have been involved from 
the very beginning in the design process. “The use of the digital artifact leads to that the caregivers are staying 
for a longer time with me and thus having time to talk to me.” 

Changes directed towards the organizational practice include for example new work schedules as well as 
decisions of who should pay for the tablets used by the caregivers. As one caregiver expressed it: “We cannot 
squeeze a digital artifact into the existing organization as it is today, it affects too many different levels of our 
organization, so organizational development is needed.” 

Eventually, it was decided that the tablets sole purpose is being the new working tool for the caregivers, which 
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forces a new kind of organizational transformation, namely educating the caregivers in using this new 
technology to their advantages. By the implementation of a digital artifact, the caregivers no longer need to 
leave the elderly, to go shopping. This increases the comfort of their work and at the same time learn about 
new technological opportunities. The technology surrounding the digital artifact is in a form of mobile apps 
running on tablets, which needs to be comprehensive in a way that makes it easy to learn how to use technology 
to support their routine and ease their daily workload. Consequently, the involvement in the design process 
also made it possible to learn about design and technology. 

The involvement from the home care practice seemed to be appreciated by both the elderly and the staff. 
Although the purpose of the digital artifact was to serve as a working tool for the caregivers, it is important that 
the elderly are willing to participate, because without their involvement and acceptance, the caregivers’ work 
tool is practically useless. Interacting with each other, early in the design process, led to that both parties also 
learned from each other. They learned both technical things and actual operations with the digital artifact as 
well as new routines and practice that this design process actually triggered.  

 
Design as a driver for transformation in practice  
When designing a digital artifact, the design focus needs to be aligned with the needs of the work practice. This 
means that the design process can not only focus on the digital artifact that is going to be designed. From the 
empirical results from these two cases we have seen that it is important that the design process also facilitates 
the design of the new way of working by allowing for reflections. Transformation processes include changes 
made in an organization that improve the organization’s practitioners’ participation in the development of their 
own practices which in this paper refers to a) the specialized oncology nurses and b) the auxiliary nurses in 
home care. A transformation process can give new life to a healthcare practice with deteriorating resources. It 
can also facilitate learning as an expansion of consciousness through the transformation of basic views and 
specific capacities of the practice itself.  

Learning can be regarded as an ever-present element in all work (Argyris, 1993; Wenger 1998; Brown & Duguid, 
2000, Engeström, 2001) even though each and every day brings learning possibilities and learning at work is an 
ever-present part of working life, being engaged in a transformation process facilitates the potential for learning 
through that particular activity (Lave 1993; Billett, 2001, 2016), in this case through design. Transformation 
processes can bring novel experiences (Billett, 2016) and trigger a potential of learning new things that might 
not have been learned otherwise through routine work, which is also what we have seen in these two cases. It 
is essential to have strategies to capture this type of transformation learning outcomes. However, through our 
analysis of the two cases, we have identified two parallel transformation processes, which give synergic effects 
into care capacities (Billett, 2016) which we suggest might lower the threshold of being involved in a bottom-
up design process.  

Transformation through design  
The first transformation process is what we would like to call transformation through design. Design 
transformation regards the design process as a learning process where the focus is on developing new 
competences needed for design work. Such competences are for instance using prototypes as a means to 
conceptualize the interaction design and to be able to reflect upon these prototypes together. The 
transformation through design part was anticipated on beforehand because we had a hypothesis of increased 
digital competence and an increased ability to conceptualize digital artifacts by using prototypes. 



  
 

10th International Conference on Researching Work & Learning  
6 – 8 December 2017, Rhodes University, Grahamstown, South Africa 

7  

Transformation through design takes into account competences in specific design methods that were used in 
both design processes while also learning how to navigate and actively contribute to and participate in a design 
process using such methods. Examples of methods are illustrating the users in terms of personas, actively 
engaging in mapping and planning the user experience of the digital artifacts, as well as using and engaging with 
prototypes that illustrate the interface design. Transformation through design also takes into account learning 
which technological features are possible and reasonable to implement in the digital artifacts. Working as an 
auxiliary nurse or a specialized oncology nurse does not usually require much digital competences because 
many aspects of these work practices still constitute analogue work routines. Consequently, the transformation 
through design aspect was an important learning process in both cases, furthering the digital competences 
within both practices. Transformation through design thereby both facilitated learning how to use design 
methods as well as gaining more insight into which parts of their practices are reasonable to digitalize and which 
are not. What we have seen though this, is thereby increased digital competency and digital awareness through 
involvement in the design process.   
 

Transformation through participation 
The second transformation process is what we would like to call transformation through participation which is 
the eye-opening process of looking inwards on the own practice. It is about scrutinizing and reflecting upon the 
everyday work. This learning process does not necessarily call for changes but it certainly calls for reflection. 
However, in both cases presented in this paper, the reflection facilitated change in the way of working, and was 
in both cases a periphery and unexpected learning process to transformation through design, which was 
expected to take place. The practice learning, was thereby not anticipated on beforehand. It was rather 
unexpected that the practices reflected upon their way of working and started looking inwards. Consequently, 
transformation through participation encompasses informal and incidental learning through design (in line with 
Islind & Lundh Snis, 2015, 2017). The rather formal design process, thereby facilitated the rather unanticipated, 
accidental informal element of reflection on the practitioners own way of conducting work. This element was 
novel and facilitated an expansion of new professional capacities (Billett, 2016). These capacities in the case of 
home care were, for instance, the realization of not being able to squeeze the digital artifact into the existing 
organization and the openness to the organizational transformation. In the case of cancer rehabilitation the 
new capacitates were, for instance, having more insights into each other’s way of working as well as reflecting 
upon on being comfortable with the way the work is performed and realizing that the change process following 
the design process, which may at first seem frightening, turns out to be positive. It is essential to have strategies 
to capture this type of transformation in terms of learning outcomes. While the design methods utilized in these 
cases facilitated the practice learning in terms of transformation through participation, we see a great need to 
plan for and to develop strategies which allow for such practice reflection in design processes. Strategies that 
capture and facilitate the informal nature of these types of reflection, leading to transformation of practices 
through participation.  

Entangled modes of transformation 
Both transition processes, or modes of transition, were parallel and both practices alternated between the 
modes within the same design sessions. The transition processes were in that sense entangled in the design 
sessions. It is for analytical purposes that we separate the two modes of transition.  

Both transition processes have individual as well as practice related elements, meaning that transition through 
design both benefitted the individual auxiliary nurse, while also benefitting the home care practice. The same 
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goes for the cancer rehabilitation case, where transition through design both increased the digital competency 
of the individual nurse, while also contributing to the digitalization of the clinical practice. The transition through 
participation also has individual aspects regarding the heterogeneity in the way they work as individual 
practitioners in terms of realizing that they can learn from each other while also facilitating learning for the 
practice as a whole, by reflecting together as a community to forward the change process, as a practice.  

Conclusion 
As design and transformation play a vital role in healthcare and welfare today, due to increased digitalization 
efforts where healthcare has been lacking behind, it is important to understand the impact of the participation 
in practice, which is what we attempt to unpack in this paper. The two cases are both examples of 
transformation by design in care practices. The division of labour between humans and digital artifacts is 
negotiated as part of the design processes. What we have found is that participation in a design process, when 
exploring digitalization in care practices has an impact on the practices involved. While digitalization in care 
practices is necessary cope with the increasing numbers of elderly and cancer survivors, it also turned out to 
have an entangled effect on the practices involved. Our findings have illustrated insights into the two entangled 
processes of transformation in terms of i) transformation through design and ii) transformation through 
participation. 
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