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Abstract: Design methods are enabling new practices in exploratory and applied re-
search for insights and innovation in policy settings contributing to rapid insights, 
meaningful interactions and evidence-based decision making. Insights into the ideas 
and experiences of people and communities affected by policy implementation enable 
policymakers to design systems and interventions that are both accessible and mean-
ingful. This is particularly pertinent in areas such as rural connectivity, where rural dig-
ital policy is often implemented by civil servants living in urban areas with limited ex-
periences or understanding of the unique challenges presented by the rural terrain to 
digital infrastructure. Drawing on proposals for the value of design in policy settings by 
Whicher (2020) the research presented here illustrates practical examples of “chang-
ing the nature of evidence” and “more meaningful public consultation” used in data 
materialisation experiences that was conducted as part of a government response to 
the unique challenges presented by rural communities. The researchers used methods 
based in design research, such as textile thinking, games design, and ethnographic ap-
proaches, presented here as case studies of methods designed to understand the eve-
ryday experiences of people living in poorly connected areas.  

Keywords: rural digital policy; design research; tangible data interaction; data materialisa-
tion  

1. Introduction  
Picture the great British countryside. Imagine small villages nestled among the rolling hills, or 
lone farmsteads set against the backdrop of the wild moors. 

Now imagine that there is no phone signal, no 4G, no GPRS. No helpline for when you need 
it, no guidance for when you have lost your way. While the rest of the country is developing 
smart city initiatives and remote working hubs, rural communities often struggle to access 
even the most basic digital services.  

The activities described in this paper were used to support key aspects of the government-
initiated delivery of superfast broadband across the nation. The Rural Gigabit Connectivity 
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Programme and the Call for Evidence for Very Hard to Reach Communities are both exam-
ples of initiatives aimed at improving broadband access for the UK’s most digitally remote 
communities. By learning about the human experiences of digital infrastructure, policymak-
ers have been able to gain insight into the ambitions and frustrations of rural broadband us-
ers, improve upon systems designed to provide infrastructure, and engage with stakeholders 
and potential beneficiaries. 

2. Background 
The Arts and Humanities Research Council Design Fellow’s ‘Challenge of the Future’ report 
on use of design in the policy process (2020) proposed 6 factors for “Why design for Pol-
icy?”. This includes the changing nature of evidence, growing interest in user-centred ap-
proaches, a focus on end-to-end policymaking, a drive for more meaningful public consulta-
tion, the need for rapid policy prototyping (particularly in the context of Covid-19 response) 
and the rise of futures thinking (such as speculative design). (Whicher, 2020). 

To trial the use of design methods for learning about rural communities to support evalua-
tion and consultation exercises the research presented here illustrates practical examples of 
the use of design in the areas of “changing the nature of evidence” and “more meaningful 
public consultation” and was conducted as part of a wider government response to the 
unique challenges presented by rural communities.  

2.1 Rural gigabit connectivity programme  
The research draws on a range of qualitative enquiries into people’s attitudes and behav-
iours surrounding technology in a rural setting, and are discussed in this paper with the aim 
of contributing to the research question: how can data materialisation bridge the gap be-
tween design research methods and policy professionals to centre the user experience in 
policy development? 

The two programmes will be briefly introduced in Table 1 and Table 2 for context. However, 
more detailed descriptions are available from Building Digital UK (HM Government, 2021).  

Rural Gigabit Connectivity (RGC) is a programme that delivers gigabit connectivity to com-
munities who are unlikely to take priority for commercial companies. Rural primary schools 
were part of the scheme to receive financial support to upgrade to gigabit capable connec-
tions. The research findings are used in the context of infrastructure demand stimulation 
programmes to evaluate the efficacy for delivery mechanisms to bring about benefits for 
communities reached by the schemes. Further details can be found in Appendix 1.  
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Table 1. Description of research to support the Rural Gigabit Connectivity evaluation 

Objectives of programme : Identifying eligible rural primary schools and providing financial support up-
grade to fibre broadband 

Research focus Context  Methods  Outcomes 

The research described 
here explores modes to 
evaluate the process by 
collecting evidence on ef-
ficacy and impacts. 

The research focus was 
on exploring the impact 
of new broadband con-
nection for primary 
schools. 

It collected lived experi-
ences of interactions with, 
and expectations of,  high-
speed internet. Focus was 
given to insights that sug-
gest that access to broad-
band internet can improve 
access to public services 
and reduce the digital di-
vide. 

The research described 
here explores modes 
to evaluate the process 
by collecting evidence 
on efficacy and im-
pacts. 

 

2.2 Connecting very hard-to-reach premises 
Improving Connectivity for Very Hard to Reach Premises is a policy programme that focuses 
on broadband provision in communities where the cost of delivering gigabit-capable broad-
band is prohibitive. Rural communities are more likely to have a sparser population spread 
across a wider geographic distance and more difficult terrain compared to urban areas. This 
presents challenges for establishing the infrastructure required for broadband provision. In-
formation collected was analysed to present insight to policy makers designing interventions 
for broadband delivery. Further details of this research can be found in Appendix I.  
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Table 2.  Description of research which is part of the Very Hard to Reach consultation  

Objectives of survey consultation: Engagement exercise to gather feedback from rural SMEs about their 
connectivity concerns focusses on business needs. 

Research focus Context  Methods  Outcomes 

Qualitative research com-
missioned to add context 
to a wider online survey 
consultation issued by 
DCMS about needs of ru-
ral businesses 

Research conducted 
with farmers operating 
a small or medium en-
terprise (SME) in a rural 
location 

This research took an 
ethnographic approach 
and presented findings 
collected from walking in-
terviews. During the in-
terviews farmers de-
scribed their experiences 
of poor broadband con-
nection.  

Qualitative research 
commissioned to add 
context to a wider online 
survey consultation is-
sued by DCMS about 
needs of rural businesses 

3. Methodology  

3.1 Research context 
The context of the research was necessarily shaped by the COVID-19 pandemic, the most 
significant impact of which were the restrictions placed on both researchers and participants 
around meeting face to face or travelling to meet people in different locations. Elements of 
the research design were therefore conducted digitally by necessity. Of these, perhaps the 
most significant is the impact on the design of the research itself (Tulley 2020). Relying on 
digital methods for any aspect of a research project has an impact on the people who can be 
reached and shapes the type of knowledge that can be produced as a result (Wahl-Jorgen-
sen 2020). The response to this must of course be to work reflexively and acknowledge these 
pressures because by doing so, we are able to contextualise the data gathered whilst still 
finding enduring value in the experiences described by participants (Lupton 2021). It must be 
acknowledged that online spaces are not all-inclusive spaces, both in terms of who has ac-
cess to these spaces, and how they experience being ‘online’ when they are there. These ex-
clusions are more likely to occur in communities who are older, living in poverty, or do not 
have access to a reliable internet connection (Holmes and Burgess 2021), a factor which was 
significant in this research. 

3.2 Design Research Approach 
Design research at the UK Government enables deeper understanding of the needs of those 
impacted by policy direction. Insights into the ideas and experiences of people and commu-
nities affected by policy implementation enable policymakers to design and evaluate appro-
priate systems and interventions. This is particularly pertinent in areas such as rural connec-
tivity, where policy is often developed by civil servants living in urban areas with limited ex-
periences or understanding of the unique challenges presented by the rural terrain to digital 
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infrastructure. Employing design methods has enabled access to the lived experiences of ru-
ral- digital users and created space for those typically excluded from policy development to 
contribute to the vision for the future of rural life in the UK. 

3.3 Design probes 
Gaver et al, (1999), used physical objects as probes to support novel data collection which 
prompted ideation for design research. The information gathered through this process is a 
mode for garnering an impression about people and places that could be used for design ra-
ther than data for formal analysis. The authors of Design: Cultural Probes (1999) note the 
importance of presenting probes that offer an experience that is both appealing and accessi-
ble, for example ensuring that any materials could also act a bridge between researchers 
and participants who may not be familiar which research activities especially unusual modes 
of enquiry.  

Use of surveys or diaries may also provide a platform for learning about people’s experi-
ences with technology. However, in this study the aim was to learn about what impacts 
technology would bring to the community therefore developing a sense of the people (“ben-
eficiaries”) involved in the intervention programme was key to establishing the types of fu-
ture implications for specific communities. The design of artefacts described as case studies 
in this paper used the common theme of playfulness and intended to create a space of trust 
by demonstrating vulnerability and experimentation by using colourful and tongue in cheek 
illustrative experiences. In addition, for many who took part in the research there was an ini-
tial concern over a lack of “technical knowledge” about broadband functionality, the arte-
facts aimed to engage a non-technical audience by inviting emotive and experiential re-
sponses about interactions with high-speed internet.  

3.4 Ethnographic walking interviews 
Research into the use of digital technology by rural farmers was conducted by using ethno-
graphic walking interviews. Farmers were invited to ‘walk and talk’ on their farmland, using 
the landscape as prompts to inspire reflection on the interactions of technology and daily 
farming life. It is an approach that is intensely interested in the way in which the world is 
perceived by the person experiencing it (Moran 2000). It draws on Edmund Husserl’s con-
cept of ‘lifeworlds’ to conceptualise the subjective experiences of a research participant, 
something which is made accessible through ethnographic methods (Naidoo 2021). It is not 
without its constraints however, and it is important to acknowledge that researchers are lim-
ited by restrictions of time and budget, as well as the boundaries of their own experiences 
and understandings. Recently, further limitations have been imposed by the ongoing COVID-
19 pandemic, which has necessitated restrictions on the ability of researchers to travel to 
meet participants and immerse themselves in those worlds. The ethnographic walking inter-
views conducted were carried out against this backdrop, and the notion of conducting inter-
views in an outdoor space was partially in response to the need to act within the guidelines 
of social distancing and ventilated spaces.   
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These constrictions may present a challenge to the concept of an ‘immersive’ methodology, 
as they place a limit on the extent to which the researcher can absorb themselves in these 
lifeworlds. To immerse oneself is often connected with the notion of being completely in-
volved or completely covered so to restrict that access brings into question the immersive 
nature of the research itself. In this context, however, ethnographic research can become 
something limitless, an idea that is directly at odds with the practicalities of research design 
and implementation. In the context of the research presented here, these constraints are 
thought of as boundaries that can give shape to this apparently limitless information. As the 
act of data gathering is delineated by these boundaries, so is the interpretation of the results 
and we would encourage those engaging in our research to approach both the research and 
our understanding of immersive research methods within these boundaries.  

3.3 Tangible data interaction 
The methods described in this paper draw on both ethnographic approaches to learn from 
rural communities and from tools and practices in design research to consider systems for 
collecting and communicating data. The approach is positioned in the subsect design re-
search that looks at interactions using physical materials to enable deeper engagement with 
different kinds of data. Tangible interaction with complex information and concepts has 
been shown to prompt dialogue and questioning and to support the development of new 
ideas (Lockton et al. 2017, Hogan and Hornecker 2016, Hogan et al. 2018). Lean (2020) has 
shown that material choice of data artefacts can enable critical thinking and that designers 
exploring new contexts for data practice using materials offer understandings of data femi-
nism (Ignacio and Klein 2020). The term data materialisation is used to differentiate the pro-
cess from that of data visualisation and aims to communicate the idea that rather than a 
representation of data, materialisation concerns the whole experience of that data engaged 
with by the viewer, in the material world. The case studies in this paper offer examples of 
applied feminist research as data materialisation considering the context, tools, and objec-
tives of the research activities and through use of physical materials and tangible interac-
tions push the boundaries of typical government data visualisation. This enables alternative 
forms of knowledge and understanding which uses the body through walking, playing, mak-
ing, and handwriting to enter the policy making cycle.  

In traditional policy development, the ROAMEF cycle (Rationale, Objectives, Appraisal, Moni-
toring, Evaluation, Feedback) as described in the Green Book (2020) is used for evaluation 
and appraisal. The research activities in this paper are connected to Evaluation and Appraisal 
by offering insights on benefits realisation and public response to policy proposals through 
consultation. We explored the impacts and potential use cases for data materialisation to 
evoke deeper connections with policy makers by enabling a broader understanding of the 
needs of rural communities who are otherwise unreachable other than through traditional 
big data collection methods such as surveys. 
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The tangible data interactions and data materialisations described in this paper were in-
tended as embodied experiences, which evoke reaction and dialogue in their audience ra-
ther than a cognitive exchange or true understanding of the data. In various formats includ-
ing a board game and physical postcards the artefacts were designed as prompts to initiate 
discussion and enable deeper engagement with the research context which was rural com-
munities. This was necessary as the audience, or customer of the data is physically and so-
cially removed from the context. Lean (2021) acknowledged the challenges of presenting 
novel formats for data interaction and suggested actions such as explaining the methods or 
helping stakeholders to feel included in the process as a means of successfully engaging peo-
ple with new data experiences. This aspect is expanded in this paper throughout the case 
studies and discussion. 

 Positioned as discovery research, this research initially aimed to uncover typical use cases 
for rural broadband users. The findings were used to develop design recommendations for 
intervention programmes including suggestions for mechanisms to improve awareness of 
available funding, appropriate language, and iconography to present information of the ben-
efits of fibre broadband that is relatable to the target group and to support policy makers to 
challenge assumptions during the design of future interventions for technology roll out in ru-
ral communities. As the results of the research described are directly related to government 
policy the purpose of this paper is to present and critique methods that design researchers 
may draw on to approach research challenges in similar contexts rather than present specific 
findings and data. 

4. Case Studies 
The following 3 case studies present a tool for data collection, a tool that is data collection 
and data display, and a tool for data sharing. Drawing on the descriptions used by Lean 
(2021) the data materialisation examples are designed to connect with people’s experiences, 
capture and document experiences, enhance an experience and to act “as” an experience in 
policy settings. The case study artefacts contribute to understanding of the value of design in 
policy in the specific areas of “changing the nature of evidence” and “more meaningful pub-
lic consultation”. 

4.1 Case study 1 : Connectivity postcards (changing the nature of evidence)  
A key challenge for investigating the direct impacts of infrastructure upgrades for rural 
schools on the RGC is access. Teachers are busy and the schools are physically hard to get to. 
Teachers work specific hours used for face-to-face time with children and colleagues. Ob-
serving the schedules of teachers and considering additional workload due to the pandemic 
as well as the everyday dynamics of small, busy rural schools it was clear that formal inter-
views would not be appropriate.  
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We designed a set of postcards and invited teachers and school staff to keep these on their 
desks and to jot down comments that came to mind during their working day related to digi-
tal connectivity. On the front of the cards, there were sections to fill out with illustrations of 
human figures depicting joy and frustration, on the back, there was a question “How has 
connectivity impacted your working week?” The cards were “A5” sized so that they deliber-
ately stood out as a reminder for the participants but also for the recipients of the card to 
have a tangible output to hold. The cards which were designed to gather anonymous data 
used deliberately playful imagery. Cards were delivered to schools and each card had a 
stamp on it and the address for the researcher.  

The postcards enabled insights which are reflective rather than reactive (that might be the 
case in an interview for example) to learn about the positive and negative ways that connec-
tivity impacts the working week – using the teachers’ own words, in their own time. This re-
sulted in insights about the impacts of a new internet connection from work lives at school. 
The findings, ranged from gratitude for the funding to improve connectivity to contextual in-
formation about the use of the connection to a complaint that enhanced broadband connec-
tivity had created extra workload due to an increased digital presence and perceived “availa-
bility” by pupils and staff.  

 

Figure 1. Completed postcard from a newly gigabit- connected school 

“Yay! All 30 children logged into google classroom in super quick time!” 

This information was used to demonstrate the direct impacts of the connectivity and ena-
bled dialogue on assumptions about use and barriers to benefits realisation for schools. The 
tangible data was also used to prompt discussion with teachers. Rather than drawing on say 
survey data, user researchers trialed using the physical postcard to initiate questions. For ex-
ample, during a phone conversation with a class teacher who was very positive about their 
connection and use in school I drew upon the postcard anecdote about workload and 
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through this opened a discussion on additional training needs, peer to peer learning, and 
confidence with digital in the classroom. 

The use of postcards as a tool for data collection with teachers was motivated by research-
ers at Sheffield Institute for Education who were inspired by Lupi and Posavec’s Dear Data 
project where the two designers developed visual systems to record and share insights 
through data (2016). In the Postcards from Literacy Classrooms project teachers inde-
pendently developed visual systems for logging various aspects of their experiences. The 
teachers were part of a cross-school peer group and taken through exercises with a data vis-
ualisation expert to develop their logging style. In our study we asked for written-textual re-
sponses, this allowed us rapid insights as teachers did not have to learn new approaches, 
this was appropriate given the remote context where teachers were already taking on the 
challenge of developing new skills. One of the headteachers who engaged with the study ex-
pressed that he felt we could have created digital– rather than physical artefacts for data 
collection. However, others including office staff and headteachers elsewhere commented 
that since staff were not all particularly “tech-savvy” the postcards would be accessible. 
Drawing from this feedback, in “Getting to Know Gigabit”– described in the following section 
we offered data collection artefacts that enabled both digital and physical input.  

The postcards facilitated the opportunity for data collection with remote research partici-
pants which did not rely on a) technology such as phone or internet access b) specific skills 
such as confidence with data visualisation or digital skills c) taking up time or interrupting 
everyday activities–participants chose for themselves when to take part.  

The outcomes- physical paper with handwritten messages, real stamps and postmarks pro-
vided the research teams with a tangible interaction with an otherwise very faraway person. 
This object enables a connection with those who are impacted by the programme and has 
been used as evidence for the benefits of improved access to broadband in schools but addi-
tionally to foster empathy across the organisation to motivate and boost morale. The post-
cards in a digital form (a photograph) have been used in presentations, as assets to promote 
research and policy outputs on social media channels. Researchers on the Postcards from 
Literacy Classrooms presented an online exhibition of the postcards which was part of a re-
search methods festival and workshop (2020). Displaying the research in an online format 
created the opportunity to motivate other researchers to access the context and the re-
search team to ask questions and learn more through the workshop format.  

4.2 Case study 2 : Getting to know gigabit workbook (changing the nature of 
evidence)  
Getting to Know Gigabit captured the experiences and awareness of connectivity through 
the experiences of rural school children. This is important for evaluating the efficacy of the 
policy intervention and understanding additional needs for rural communities connecting to 
high-speed internet. 
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The research activities facilitated dialogue on and enabled access to insights based on the 
lived experiences of the research participants. The outcomes of this study provided evidence 
on: 

• Current connectivity needs for rural education settings 

• Future uses of gigabit-capable technology  

• Situated knowledge on the potential impacts of improved connectivity 

This evidence is particularly valuable as it acts as thick data to present a true picture of the 
challenges and struggles of really benefiting from upgraded connections. For example, what 
level of upskilling is involved, what additional technology and funding may be required to 
achieve the impacts assumed by policy makers designing interventions to deliver broadband. 
The thick data here compliments traditional survey data on the scale of improvement across 
rural primary schools on the delivery programmes. 

The design challenge in this case was to find a way to engage children and their teachers to 
consider current and future scenarios that may be impacted by a technology solution. A key 
concern here was taking care not to glamourise the broadband potential but to create sce-
narios where school pupils could draw on their own everyday experience to imagine how 
connectivity could impact it. Creative activities provided the opportunity for research partici-
pants to have time to engage and reflect on the topic of connectivity relative to their own 
local environments, as opposed to on-the-spot interviews. We collaborated with a creative 
designer and a group of rural educators to design a 4-part activity series using an illustrated 
“workbook” to engage with and listen to primary school pupils and to gather data on their 
experiences with broadband.  

 
Design 

These research activities were designed in collaboration with an independent creative de-
signer and rural educators. The outcomes are stories that show how schools and pupils are 
interacting with issues around the internet and the broadband upgrade using their own 
words (described in Appendix 1, Table 2). The design took a playful approach using a booklet 
containing tasks and questions to learn about experiences and activities supported by the 
internet connection, now and in the future. 

Due to lockdown travel restrictions, BDUK researchers were not able to travel therefore we 
asked pupils to take on the roles described in Table 3 to help us to “get to know gigabit”. A 
character was designed for each activity and used to illustrate research materials which in-
cluded: information sheet for teachers and guardians, a booklet, stickers, and a certificate of 
completion. Four sections covered experience, function, future thinking, and communication 
on the topic of connectivity.  
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Table 3. Getting to Know Gigabit characters and roles 

Role Themes explored 

Researcher 

 

Internet use and functionality (either at home or school) 
and rural areas. 
 
Pupils explored what the internet is used for in their com-
munity, tried out the speed test, thought about how they 
feel when there is no internet. 

Engineer 

 

Understanding and awareness of the internet and how it 
works. 
 
Pupils researched how the internet works and the people 
and steps involved in bringing connectivity to their area. 

Designer 

 

Future consideration for how broadband could be used in 
the school/ local community. 
 
Pupils explored how the internet could be used creatively 
and developed future technology ideas that would improve 
their local area 

Communicator 

 

How information learnt on this project can be used and shared 
with other school pupils, within the education sector and beyond. 
 
Pupils investigated ways to communicate how their broadband 
upgrade would benefit their school experiences such as using po-
etry. 
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Teachers and pupils brought in their own style, for example, some pupils wrote directly into 
a printed copy of the booklet whereas others created PowerPoint presentations, some 
teachers used a whole day to explore the topic together, others carried it out over a few 
weeks. The findings are words, drawings, ideas from rural pupils about their experiences us-
ing the internet. 

“My internet worked well today- there wasn’t anything I couldn't do. When it doesn’t 
work, I get a book! I’m a bit annoyed when this happens” 

Of particular interest are the pupil's own words about the frustrations and experiences of 
poor internet that should be impacted by upgrades and insights that are relevant to the ru-
ral-digital citizen experience. 

“We need the internet for buying cows and animals and notifying cow numbers” 

  

Figure 2. Screenshot of pupil’s response in the workbook activity ‘Make your own Speed Test Dial’ to 
explain the use of broadband speeds without using numbers 
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Figure 3. Screenshot of digital interaction prototype developed using pupil responses 

Enabling opportunities for immersive research in the classroom setting presented con-
straints due to covid travel restrictions but additionally due to the time and scheduling of 
class activities. The workbook activities were delivered by class teachers as both “class topic” 
projects and to complement aspects of the computing curriculum.  

 
Reflections on the tool as a data collection method 

• Key learnings were around accessibility- offering a paper and a digital option, 
supporting teachers who may not be particularly engaged with digital technol-
ogy to feel in delivering a project based around broadband and enabling 
teachers ownership of delivery for example when and how to incorporate the 
local area and knowledge.  

• A challenge for the researchers lay in collating the data from the workbooks. 
Physical workbooks had to be photographed or scanned, the digital versions 
were saved as PDFs. 

• A future iteration of a workbook in this style could be presented as an online 
form that incorporates the design experience. As the activities encouraged 
hand drawing, and model making a future version could incorporate a tool for 
digital drawing or options to upload hand-drawn imagery.  

• Teachers who took part fed back that a set of short films would be helpful to 
support teachers at each stage.  

The data collected in the workbooks as words and drawings, through class discussion and as 
future technology design ideas forms an original portfolio depicting ideas and experiences 
from a snapshot in time during a global pandemic when access to the internet in the UK was 
not a given. The outputs were analysed using a benefits framework to understand how con-
nectivity will impact communities with particular focus on “Reducing the Digital Divide” and 
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“Improving Public Sector Services”. The results of this activity have been incorporated into a 
prototype interactive webpage (a snapshot is shown in figure 4) designed to enable viewers 
to “visit” a rural school by scrolling to learn about rural pupils’ experiences and ideas. The 
intended audience is the rural public, future gigabit users and educators interested in the 
benefits of gigabit and in methods for engaging pupils in critical thinking about the internet. 
Public Engagement researcher Allmann (2021) has emphasised the need for critical thinking 
about technology to be part of the school curriculum. Allmann has suggested that equipping 
younger generations to critique technology that ethics in the design of future consumer 
technology space may be considered.  

For the policy evaluation and benefits realisation context, a next step is publishing the activ-
ity guides for educators as an open-source download. This will enable colleagues to monitor 
the pupil’s inputs and ideas themselves as research data and secondly engage educators 
who take part to provide continuous insights based on interactions with connectivity and op-
portunities enabled by broadband access. 

4.3 Case study 3 : Snakes and ladders board game (more meaningful public 
consultation) 
Researchers who immerse themselves in the lifeworlds of their participants are given privi-
leged access to a small amount of time and space in those worlds and are challenged with 
capturing as many aspects of that world as they can. A two-hour farm visit can provide an 
array of data points all of which can be drawn together and synthesised for the purposes of 
policy development. However, the challenge for the researcher is to re-present that world 
and highlight the nuances and fine details that are privileged in ethnographic research. The 
idea to approach this by using a board game came out of a series of conversations around 
bringing research findings to life and making them meaningful. It is an approach advocated 
by Macklin et al (2009) who argue that not only can data provide an interesting context for 
game-playing, but that the process of playing itself is one of learning and engagement, 
meaning that the presentation of data through board games can provide new opportunities 
to engage stakeholders with research findings.  

Snakes and ladders was chosen as a medium because the idea of being projected forward or 
backward by something largely out of your control seemed like an accurate representation 
of the experiences described by research participants. The game play starts as the farmer is 
waking up and the player must make their way through the day towards bedtime whilst ne-
gotiating the challenges and opportunities their broadband connection offers them. Good 
internet connection will lead you up ladders and take you further ahead, but when it fails, 
you find yourself falling behind. Unlike traditional representations of the game, each snake 
or ladder in this version is accompanied by a short scenario, such as being able to get online 
to attend a business webinar, that explains exactly why they are encountering a snake or a 
ladder. All these scenarios are based on data points from the research, giving the player ac-
cess to real-life scenarios that they may not have thought about as being significant. The 
player makes their way through the day to the final square and in doing so, encounters a 
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wide range of data points that give them the opportunity to reflect on the lives of rural farm-
ers with poor broadband connections.  

The use of scenarios is not new to design research- scenario and personas are used as part 
of the design process to consider user needs for example living conditions to devise appro-
priate solutions. Rather than a static point in time as provided by use of scenarios of per-
sonas in design, the scenario depictions used on the game board enable access to a particu-
lar frustration or successes that are part of an everyday activity creating a dynamic illustra-
tion of the living part of a lived experience research for those unfamiliar with the specific 
context. 

 

Figure 4. Snakes and Ladders Board Game 

5. Discussion 

5.1 Reflections on case studies 
In the activities described here, design objects extend beyond the constraints of public con-
sultation by enabling citizens to offer a deeper contribution to research that impacts their 
community. It has also been used to create connections by mapping the landscape to under-
standing findings and patterns, getting closer to the public as service users and research par-
ticipants, and finding new ways to engage stakeholders with research findings. The novel ar-
tefacts described in this paper enabled policy professionals to engage with rural voices in a 
way that encouraged critical and creative thinking about the systems that connect rural 
communities. For example, a group of policy professionals were invited to play snakes and 
ladders in a virtual forum, which led to a deeper and more nuanced discussion of the issues 
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faced by farming communities and feedback on this session suggested that it is a novel and 
engaging approach to presenting research.  

5.2 Framing research as a design problem 
The design problems lay firstly in reaching the communities themselves and secondly in es-
tablishing needs that could be addressed as part of the policy intervention. Positioned as dis-
covery research, this research initially aimed to uncover typical cases for rural broadband us-
ers. The findings were used to develop design recommendations for intervention pro-
grammes including suggestions for mechanisms to improve awareness of available funding, 
appropriate language, and clear iconography. Communicating the benefits of broadband up-
grade has tended to draw on phrases such as “lightning speed” thus developing user-friendly 
terminology with real-world examples is a desired outcome.  

Presenting physical artefacts, for example, the postcards offered space to consider the phys-
icality of the internet connection we researched, both in the specific materials that host the 
connection (fibre-optic) and the physicality (feeling) of the experiences afforded by the im-
material digital data exchange. To use an example from the walking interviews, learning 
about the sadness and frustration of a farming community member that could not attend an 
online funeral service due to connectivity issues gives weight to the real impacts afforded by 
the immaterial rural broadband policy space. Observing the physicality (feeling) of the work-
books with children’s drawings, spelling errors, folded edges, and the postcards (handwrit-
ing, stamps) gave our qualitative data real human touch and created an exchange experi-
ence for the researchers during a moment where embodied research activities felt largely 
out of reach due to COVID-19 restrictions. We acknowledged that digital data may be more 
easily shared and downloaded but through the data materialisation practices we explored 
modes to present the messy aspects of the everyday lives of the communities we engaged. 
Lived experiences are not stopping as points in time to be researched so the layering of ob-
jects, data, and people as a portfolio in this paper reflects this real-life world we explored.  

Presenting novel research products has been received by stakeholders both as something 
new and uncomfortable. In academic art-school settings it is common to see physical arte-
facts in studios and ad hoc exhibitions but in the policy environment, this is unusual and 
new. Practicing data materialisation in the policy delivery environment presented real-life 
constraints both in dealing with “real” people and being part of public service and consider-
ing how to present research activities that may be perceived as ‘novel’. In the context of pol-
icy and broadband delivery we took certain risks with the research activities but found that 
exploring in this way uncovered discoveries that were unexpected or previously unseen thus 
may be considered as part of future policy evaluation and delivery agendas. 

This work has also placed an emphasis on the importance of using qualitative research meth-
ods to study the impact of digital infrastructures, an emphasis which borrows heavily from 
Science and Technology Studies (STS). By using embodied research methods to investigate 
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digital matters, we establish space for the lived experiences of people as they navigate tech-
nological artefacts and thus have access to new avenues of inquiry that put human interac-
tion at the forefront. This is important because it resists assumptions, where they exist, that 
specialist knowledge of ICT systems is needed to assess their wider impact and evaluate 
their centrality to contemporary society.  

The objective of the research was to gather evidence that informs policy makers about bene-
fits of technology and to inform strategists about the efficacy of novel mechanisms for deliv-
ery. Regarding the use cases for gigabit, the methods employed enabled access to and shar-
ing of insights that challenge assumptions by illustrating real world scenarios and everyday 
(mundane) rural life. For example, the findings show that rather than farmers’ main focus 
being on using gigabit technology to upgrade business processes (as assumed by policy mak-
ers) the connectivity was often somewhat more valuable in the personal/domestic space as 
seen in the example of the missed funeral and accessing online resources for homeschooling 
during lockdown. 

5.3 Practical recommendations for designing data materialisation experiences 
in policy settings 
Developing innovative activities for learning about lived experiences is only useful if all the 
stakeholders can interact and benefit from the findings. Creating awareness of creative 
methods for engaging citizens and supporting policy colleagues to use novel formats is a key 
role for policy designers (Whicher, 2020). Engaging with data in alternative formats enables 
new relationships and connections to be revealed. It may not be feasible for all policy mak-
ers to travel to remote settings to learn about those impacted. Data materialisation prac-
tices that offer engagement with people and places and their stories that enable the possi-
bility of including user experience in policy development. Here the approach goes beyond 
data physicalisation or visualisation practices by creating the opportunity for emotive inter-
actions with individual experiences. The following are reflections on making an impact using 
data materialisation as part of user experience research contributing to policy design and de-
livery- 

• As designers working with different communities, we often find ourselves as 
the go-between, facilitating understanding between internal colleagues and 
the external research communities. It is important to find what works for shar-
ing insights, for example taking policy colleagues through ethnographic films 
to identify for themselves the value of listening to real people impacted by 
policies. 

• Find opportunities to share research findings and outputs that make it mean-
ingful in the places the stakeholders will be. Activities may include running 
workshops, popping up in policy team huddles and creating infographics to 
tell stories. 
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• Be an advocate for thinking differently about data- how does reframing it as 
tangible help to use it to tell stories? Experimental encounters and display can 
result in meaningful discussion based on real-life experience. 

The paper has offered practical examples for “Why Design in Policy” (Whicher, 2020) that 
may be used to support proposals for embedding practice based design methods into the 
policy process We hope that the descriptions of artefacts and activities in this paper provide 
inspiration for design researchers exploring ways to engage with everyday lives of groups 
found harder to access due to distance and time for example, due to travel restrictions, digi-
tal access and busy schedules and bringing this information to policymakers. The examples 
in this paper will also be relevant to the field of data visualisation and aims to inform practi-
tioners of novel contexts and applications for experimenting with materialities and modali-
ties for data experience that is part of user experience design research.  

6. Conclusion 
This paper has used three examples of novel formats for tangible data interaction-artefacts 
which draw on ethnographic design research methods to engage people at different stages 
of policy development. The positioning of this work as part of a key policy agenda is itself a 
novel context for experimental practice. Due to the nature of the research both in time (post 
covid-19 pandemic) and place (rural settings) the approaches for data collection and dissem-
ination were necessarily exploratory– to identify appropriate means to engage internal 
stakeholders (policymakers and government analysts) and external subjects (people in rural 
communities) with the research.  

The case studies are presented as documentation of research activities firstly to enable dis-
cussion on the challenges of carrying out remote research and to motivate other researchers 
to consider physical artefacts in methodologies for carrying out research as part of policy de-
sign. The data physicalisation and data materialisation tools and their outputs are qualitative 
expressions of experience that creates opportunities for engaging with ethnographic insights 
to foster a sense of empathy– with those who are living with poor connectivity and a new 
form of understanding – using a board game to consider the day-to-day aspects of farm life. 
Through this work we emphasise the importance, not of a “complete” and formatted da-
taset such as that found on a digital spreadsheet but formats that recall the messy, tangible 
interactions found in researching everyday life that call for physical experiences of data that 
may be remembered, held, and felt as a means to meaningfully interact with research. 

Acknowledgements: The research in this paper was commissioned by Benefits Realisa-
tion, Evaluation and Analysis (Demand Side) team at Building Digital UK part of the de-
partment for Digital, Culture, Media, and Sport. The research into Very Hard to Reach 
Communities was conducted as part of the UKRI policy internship scheme, with funding 
support from the ESRC. Paper contribution at DRS in Bilbao is supported by the Centre 
for Digital Citizens at Newcastle and Northumbria Universities EPSRC grant 
EP/T022582/1. 



Exploring contexts for data materialisation in post-pandemic research activities 

19 

7. References 
Allmann, K. (2021)  Critical Tech Literacy: Critical Thinking about Life-Critical Technology – workshop. 

Technology and Power, hosted by the Creative Computing Institute, University of the Arts Lon-
don (online) https://kiraallmann.com/talks/  

Burnett,C., Merchant,G. (2020) Doing Data Differently online exhibition.  https://blogs.shu.ac.uk/do-
ingdatadifferently/ 

HM Government. (2021) Connecting gigabit communities and rural schools: the gigabit journey. 
https://www.gov.uk/government/publications/connecting-gigabit-communities-and-rural-
schools-the-gigabit-journey/connecting-gigabit-communities-and-rural-schools-the-gigabit-jour-
ney 

HM Government. (2010) Improving broadband for Very Hard to Reach Premises. 
https://www.gov.uk/government/consultations/improving-broadband-for-very-hard-to-reach-
premises 

HM Government. (2022) The Green Book. Central Government Guidance on Appraisal and Evalua-
tion. The Green Book (publishing.service.gov.uk) (p15) 

Hogan, T., Hinrichs, U., Nissen, B., Huron, S. (2018). Considering physical variables 
for data physicalisation. [Workshop] 51st Design Research Society 2018, 25-28 June 
2018, Limerick, Ireland 
Hogan, T and E. Hornecker (2016) Towards a design space for multisensory data representation. In-

teracting with Computers, 29 (2) March, 147–167 
Husserl, E. (1954; 1970) The Crisis of European Sciences and Transcendental Phenomenology. Evans-

ton: Northwestern University Press 
Lean, M. (2020) Materialising Data Experience through Textile Thinking 
PhD Thesis, Royal College of Art, https://researchonline.rca.ac.uk/4443/ 
Lean, M (2021). Materialising Data Feminism – How Textile Designers Are Using Materials to Explore 

Data Experience. Journal of Textile Design Research and Practice  
Volume 9, 2021 - Issue 2: Soft Systems https://doi.org/10.1080/20511787.2021.1928987 
Lockton, D., D. Ricketts, S. Chowdhury, C. Lee (2017) Exploring qualitative displays 
and interfaces. In: CHI ’17: Proceedings of the 2017 CHI Conference Extended 
Abstracts on Human Factors in Computing Systems, Denver, Colorado, May 2017, 
New York: ACM, 1844-1852 
Lupton, D. (editor) (2021) Doing fieldwork in a pandemic (crowd-sourced document), revised version. 

Available at: DOING FIELDWORK IN A PANDEMIC 
Loshini Naidoo (2012). Ethnography: An Introduction to Definition and Method, An Ethnography of 

Global Landscapes and Corridors, Dr. Loshini Naidoo (Ed.), ISBN: 978-953-51-0254-0, InTech, 
Available from:http://www.intechopen.com/books/an-ethnography-of-global-landscapes-and-
corridors/introduction-toethnography [Online] [Accessed 25 November 2021] 

Moran, D. (2000) Introduction to Phenomenology. London: Routledge  
Macklin, C.; Wargaski, J.; Edwards, M.; Li, K. (2009) Dataplay: Mapping Game Mechanics to Tradi-

tional Data Visualisation. [Online] Available from: http://www.digra.org/wp-content/up-
loads/digital-library/09287.11403.pdf [Accessed 5 April 2022] 

Posavic, S., Lupi,G. (2016). Dear Data. Particular Books.London. 
Ravitch S.M. & Carl, M.N. (2020). Qualitative research: Bridging the conceptual, theoretical, and 

methodological. (2nd Ed.). Thousand Oaks, CA: SAGE Publishing. 



Marion Lean, Cate Hopkins 

20 

Ravitch, S. (2020) The Best Laid Plans… Qualitative Research Design during COVID [Online] Available 
from: https://www.socialsciencespace.com/2020/03/the-best-laid-plans-qualitative-research-
design-during-covid-19/ [Accessed 25 November 2021] 

Tully, C. (2020) Resetting your Research Agenda. [Online] Available from: https://www.insidehigh-
ered.com/advice/2020/04/02/how-continue-push-your-research-forward-while-staying-home-
during-pandemic-opinion [Accessed 25 November 2021] 

Whicher, A. (2020). AHRC Design Fellows Challenges of the Future. Public Policy. PUBLIC_POLI-
CYDESIGN_2020_FINAL.pdf (lancaster.ac.uk) [Accessed 23 March 2022) 

UKRIO (2016) Good Practice in Research: Internet-Mediated Research. [Online] Available from: 
https://ukrio.org/wp-content/uploads/UKRIO-Guidance-Note-Internet-Mediated-Research-
v1.0.pdf [Accessed 25 November 2021]  

About the Authors: 

Marion Lean is a textile design researcher leading policymakers who 
are engaging citizens and communities to design better outcomes for 
Future Farming using design justice methodologies in UK Central Gov-
ernment while exploring modes for participatory rural research with 
the Centre for Digital Citizens.  

Cate Hopkins is a PhD researcher at Cardiff University's Data Justice 
Lab, where her studies are funded by the ESRC. Her project focuses on 
the intersections of digital technology and society, and the capacity of 
digital artefacts to shape human interactions and behaviour. She has 
presented her work at a number of international conferences in the 
fields of data justice, industrial relations, and the sociology of work. 

  



Exploring contexts for data materialisation in post-pandemic research activities 

21 

Appendix 1 
 

Table 1. Connectivity Postcards (Changing the nature of evidence) 

Participants Context  Methods  Outcomes 

7 Rural Primary 
Schools that are re-
cipients of funds 
from the Rural Giga-
bit Connectivity 
Programme 

Learning from school staff 
about the experience of up-
grading broadband 

Staff provided with 
stamped, addressed 
postcards and were 
asked to respond in 
their own words about 
how broadband con-
nection had affected 
their working week 

Gratitude for the funding that 
had provided the broadband 
connection 
Contextual information about 
how broadband was being 
used 
Frustration that being online 
was being seen to increase 
workload 

 

Table 2. Getting to Know Gigabit Workbook (Changing the nature of evidence) 

Participants Context  Methods  Outcomes 

50 pupils across 4 
rural Primary 
Schools that are 
recipients of funds 
from the Rural Gi-
gabit Connectivity 
Programme 

The research focused on 
how improved broadband 
connectivity would affect 
the way pupils thought 
about their school and local 
area 

A workbook (digital or 
paper version) was 
used to prompt class-
room discussion and 
creative responses 
(e.g., poetry, drawing, 
design ideas) about 
how rural life is im-
pacted by access to 
high-speed internet 

Insights about pupil experience 
that contribute to an understand-
ing of the types of benefits for pub-
lic sector services that may be af-
forded by access to better internet. 
Experiences are documented  
through written language recorded 
words and visuals created by the 
pupils 
Of particular interest are pupil’s 
own words about the frustrations 
and experiences of poor internet 
that should be impacted by up-
grades and insights that are di-
rectly relevant to the rural-digital 
citizen experience. 
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Table 3.  Rural Snakes and Ladders (More Meaningful public consultation) 

Participants Context Methods  Outcomes 

5 Farmers The research was com-
missioned to provide 
qualitative insight into 
the impact poor broad-
band connection had on 
small and medium enter-
prises in rural areas in 
the UK. Farms were cho-
sen as a context to ex-
plore this because of the 
multiple complexities 
faced by farming com-
munities 

Ethnographic walking 
methods were used to 
engage with farmers to 
gain insight into the im-
pact poor broadband 
had on their ability to 
run their business. Farm-
ers were invited to ‘walk 
and talk,’ using their sur-
roundings as a prompt 
to talk about the multi-
ple ways in which their 
connectivity had an im-
pact on their lives. 5 
farmers took part in the 
research, all living in ru-
ral areas without super-
fast broadband connec-
tion. Interviews lasted 
60 - 90 minutes and 
were conducted in both 
English and Welsh. Inter-
views were recorded 
and transcribed by the 
interviewer. Results 
from a narrative analysis 
were then used to cre-
ate a version of ‘Snakes 
and Ladders’ that pre-
sented some of the key 
findings 

Slow broadband connectivity was 
found to have a noted impact on the 
ability of farmers to conduct their busi-
ness. Participants reported feeling 
frustrated and constricted at not being 
able to easily conduct essential tasks 
associated with the running of the 
farm, such as registering the move-
ment of livestock.  
All of the farms visited were diversify-
ing their business models to include 
activities such as holiday accommoda-
tion or farm shops and reported that 
their ability to do this was significantly 
restricted by their broadband connec-
tivity.  
Furthermore, poor digital connection 
was having a wider impact on their 
lives outside of their businesses, and 
farmers reported frustrations in ac-
cessing digitised public / health ser-
vices, staying in touch with family and 
friends, online schooling and pursuing 
their own personal interests and hob-
bies. 
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