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Section Introduction: 
Digital Affordances in Participatory Research Methods

Tony Roberts

This section of the handbook focuses attention on the increasing use of digital technologies in participatory research methods. Five case studies are presented in which the authors analyse the extent to which the use of digital technologies in research methods increase or decrease participation. This introduction begins with an overview of the rapid uptake of digital technologies in participatory research methods since the beginning of the century. It argues that the concept of affordances, borrowed from design and technology theory, provide a valuable way of understanding what new ‘action possibilities’ for participation are enabled by the use of digital technologies. It also proposes the use of a new model, the ‘participation cube’, as a heuristic device for structuring a three-dimensional analysis about exactly who participates in which stages of the research process and with what level of control over the process. The five case studies are used to illustrate the claim that the use of mobile and internet technologies provides the potential to actively engage more participants in more stages of the research process and with higher levels of control over the process. This chapter summarises the five case studies using this framing of affordances for participation. 
Although this section presents only five participatory digital research methods, the issues discussed here are relevant to many of the participatory research methods elsewhere in this handbook. Most research methods make use of digital technologies in one way or another. Some participatory research methods are mediated by digital devices, including participatory video (Shaw, Chapter 57) and digital storytelling (Rahim et al., Chapter 52). Other research methods use mobile or internet tools to record, collect, review and edit data or to share and publish results. This chapter argues that the use of digital technologies introduces new action possibilities for participation (as well as limiting them). For example, organising research dialogues in online spaces affords the possibility to include participants who would otherwise be excluded due to distance, mobility, literacies or disabilities and it makes it possible to scale the research process to include tens or thousands of participants. On the other hand, the use of digital technologies may exclude participants for reasons of technology availability, affordability, awareness, abilities or agency (Roberts and Hernandez, 2019). 
During the global COVID-19 pandemic many researchers were suddenly compelled to use mobile and internet tools to conduct their research (using online conferencing rooms or social media tools). The pandemic accelerated reflection on how the use of digital technologies in research methods makes them more or less participatory. This section of the handbook offers examples, new models and concepts to facilitate such practitioner reflections. The five case studies look at the use of mobile phones for real-time survey data-visualisation feedback to refugees; the use of interactive radio and SMS text messages in rural East Africa; feminist use of collaborative Wikipedia research to counter epistemic gender violence; online citizen enquiry to enrol thousands of global participants in self-directed research; and participatory digital mapping of sexual harassment in Cairo using HarassMap.
Background
The proliferating array of activities that I am able to carry out on my mobile phone and laptop were unthinkable when I was at school. The ability to video conference, work collaboratively on shared documents, dialogue and organise about any subject imaginable, and self-publish text, audio, images and video, instantly, globally, at low marginal cost, has opened up a dynamic range of possibilities for participatory research action. Researcher participants are able to capture, share and modify data to generate new knowledge irrespective of geographical location and to work synchronously or asynchronously with any number of people. The costs of accessing this functionality have fallen precipitously in recent decades and the extension of internet connectivity via mobile phones and broadband internet has made it possible to reach many remote communities. However, the availability of technology is uneven not only geographically but also across intersecting dimensions of (dis)advantage including gender, race, caste/class and disability. 

Digital technologies are now used to create virtual spaces for research participants to dialogue and produce new knowledge about their area of common interest. Mobile phones, tablets and laptops provide access to online spaces for co-enquiry, new means to crowdsource data, new tools with which to collaboratively analyse, co-produce findings, and instantly publish and share research results. It has become possible – even in conflict or emergency settings – for online communities to come together in order to crowdsource data and to collaboratively produce and globally disseminate their own analysis of their situation in real-time and at relatively low cost (Okolloh, 2009).
Although the adoption of mobile and internet technologies continues to accelerate both in the general population and as a component of research methods, we still know relatively little about the implications of digital adoption for participation. Until recently the literature on participatory digital research methods has emphasised the participatory research process at the expense of the digital. There is good reason for this; development outcomes are primarily shaped by the quality of the participatory practice. This is not in dispute. However, this existing research orientation has the unintended consequence of obscuring the positive and negative consequences of the increasing application of digital technologies in participatory research methods. 

This section of the handbook seeks to address this under-theorisation of the digital element in participatory research methods. It sets out to stimulate debate about the significance of the digital component by proposing the conceptual lens of ‘digital affordances for participation’. Digital affordances are the new ‘action possibilities’ for participation that are enabled, allowed, or invited by the use of a specific digital technology in a participatory research method (Gibson, 1977; Norman, 1988). Digital affordances can be negative; they can also disable or limit participation. 
It is not the purpose of this chapter to argue that participatory research methods should make more use of digital technologies. On that issue I remain agnostic. In practice researchers are making increased use of digital technologies for their own reasons but the consequences of this adoption has been under-explored. We know that the use of digital technologies excludes as well as includes due to uneven ownership, connectivity, literacy and agency (Roberts and Hernandez, 2019). This chapter argues that it is in researchers’ interests to understand more about the ways in which the increased use of digital technologies enhances and/or limits participation. The research question here then is not how to make participatory research processes more digital. It is how to make existing digital research methods more participatory. I argue that answering this question is assisted by focusing attention to how the affordances of specific technologies open or close new action possibilities for participation (i) to different groups of participants (ii) at different stages of the process and (iii) with different levels of control over the process. 
This introductory chapter begins with a review of the existing literature on affordances and participation theory in order to clarify the conceptual frame for this section. 


Participation
‘People cannot be developed, they can only develop themselves’, President Nyerere of Tanzania famously said (1973: 7). From such a standpoint it is crucial that marginalised people become central protagonists in processes to self-define and self-actualise their own development. Participatory development methods derive their logic from this distinctly Southern (Tandon, 2008) and agency-based (Freire, 1973) conceptualisation of human development (Sen, 1999) in which disadvantaged people are the authors, architects and arbiters of their own projects and initiatives. Informed by this ethic, participatory research methods are a means to enable people to self-define and self-actualise their own research projects in order to better understand their own circumstances and produce ‘knowledge for action’ (Fals Borda, 1979). This agency-based model of research in which all people have the right to participate in research processes that impact on their lives is the one that underpins the approach taken in this chapter.

Three important dimensions in participatory research are who participates, which stages of the research process they participate in, and what level of control they have over the research process. Who is engaged in the research process, whose voice is foregrounded, and who remains marginalised is a central concern in participatory methods (Chambers, 1997; Holland and Blackburn, 1998). In conventional extractive research affected people only ‘participate’ as sources of data (Pain and Francis, 2003). Participatory research advocates often argue that individuals have good reason to value participation in the initial conception, planning, implementation and evaluation of any research initiative about them or that claims to help them (Kindon et al., 2007; Tandon, 1988). Cornwall and Jewkes (1995) argue that the key difference between conventional research and participatory research methods lies in the location of power: whether control over the research process lies with the researcher or with the research participants. Arnstein’s (1969) ‘ladder of participation’ provides a calibrated scale against which to assess the level of control that participants have in a participatory process (Figure 34.1). The lower levels of Arnstein’s ladder are non-participation and tokenistic forms of participation, in which participants hand over information to researchers but are left none the wiser and without increased agency or power. 

[Figure 1 Arnstein’s Ladder of Participation]
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The highest levels on Arnstein’s ladder are genuine partnership and processes in which power and control over the knowledge and meaning-making process reside with the participants. In such processes it is participants rather than external researchers who are the authors, architects and arbiters of the research process. Since Arnstein published her ladder of participation it has been applied in a wide range of settings. The popularity of Arnstein’s ladder has resulted in many adaptations with different rungs designed to reflect the realities of different settings (Eyben, 2003; Wilcox, 1994) including versions which argue in favour of a spectrum of participation rather than a hierarchy (IAP2, 2014).

While ladders of participation help identify the level of participation, it is common for different participants in the same research process to experience different levels of control (see Thomas-Hughes and McDermont, Chapter 22.). A single participant may also have different levels of control at different stages of the process. For example, a female subsistence farmer may experience genuine partnership in implementation workshops to generate data but be excluded from participation during the research conception stage or in the later evaluation or research publication stages. It is challenging for researchers to be attendant to all of the dimensions of participation for all participants.
In order to avoid eliding or conflating different participant experience, I propose that the ‘participation cube’ (Figure 2) can serve as a useful model to guide participation analysis. Based on the popular Rubik’s Cube
 and inspired by Gaventa’s (2003, 2005) powercube model for power analysis, the participation cube helps to structure thinking about how three dimensions of participation intersect, i.e. (a) who participates, (b) at which stage of the process, and (c) at which level of control. Different participants are included/excluded at different stages of the research process and different participants have different levels of control over the research process at different stages. The participation cube helps to structure analysis of these differences that are often glossed over in participation analysis. 

[Figure 2 about here]
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It is important to note that the participation cube is a schematic device that needs to be applied flexibly. The calibrations of the cube will need to be reimagined for each application in order to reflect the actually existing participant types, process stages, and levels of participation. The number of relevant levels, stages and participant type can be modified in each analysis to reflect the specific process being assessed.
The participation cube helps disrupt assumptions underlying some writing on participation that if a process is made more participatory, then all participants experience increased control over all stages of the process. The participation cube is offered as a practical way to break down and make explicit the reality that there is no universal ‘participant’ and that unequal power relationships mean that different participants are involved at different stages of the process and with different levels of power and control. The participation cube is useful in the analysis of participatory research methods as it helps to clarify that although digital technologies introduce potential for new participants at new stages and at new levels, they can also introduce new exclusions and limits on participation.
Affordances
The concept of affordances was originally used by the visual psychologist James Gibson (1977) to describe how viewing an object can suggest particular possibilities for action, such as the way that the appearance of a door handle affords the action of ‘openability’. Applying this concept to technology studies, Donald Norman (1988) used the term to signify those features of a technology that invite, facilitate, or enable particular actionable possibilities. The concept has since been applied to understand the action possibilities of digital technology use in learning and teaching (Canole and Dyke, 2004; Kennewell, 2006), international development (Thapa and Hatakka, 2017; Wyche and Steinfield, 2016), participatory development (Roberts, 2017), gender inequality (Faith, 2018), and for organising collective action (Leonardi and Vaasi, 2017; Zheng and Yu, 2016). Put simply, a technology’s affordances are the action possibilities made available by its use (Thapa and Zheng, 2019). For the chapters in this section of the handbook, the concept of affordances linked to the three dimensions of the participation cube is helpful to the extent that it clarifies whether the use of digital technologies affords new possibilities that (a) enable the participation of previously marginalised people to (b) additional stages of the research cycle at (c) higher levels of control over the process.  
Norman’s view is that ‘the term affordance refers to the perceived and actual properties of the thing … that determine just how the thing could possibly be used’ (Norman, 1988: 9).
The term affordances refers to the perceived and actual properties of a technology that together determine how it could possibly be used (Norman, 1988; Salomon, 1993). It is not argued that the use of a specific digital technology determines a particular action or outcome; only that it makes available particular action possibilities. Hutchby (2001: 5) argues that affordances ‘frame, while not determining, the possibilities for action in relation to an object’. Whilst it is true that technologies are socially constructed (MacKenzie and Wajcman, 1985) and thus always open to interpretive flexibility (Feenburg, 1991), there are limits to that flexibility. While the ‘canonical’ affordance of a coffee mug is the conveyance of coffee, it also has affordances as a desk-top pen-holder; however it doesn’t have affordances as a means of human transport. The affordance of a technology can thus be shaped by the context and by the agency goals of different individuals. Although Facebook was designed by Mark Zuckerberg for male undergraduates to rank female colleagues’ desirability (Feller, 2018), it also has feminist affordances for social support (Pruchniewska, 2019) as well as personal data capture for re-sale and targeted advertising and surveillance. A social networking platform can make a group’s public, private or anonymous dialogue possible among any number of participants, irrespective of geographic distance, and data collected can be collated to produce accessible data-visualisation automatically, to animate group dialogue. As we will see in the case studies in this section of the handbook, these action possibilities of real-time automated data-visualisation, geographically distributed group dialogue, and scalability are digital affordances open to appropriation by participatory researchers. Part of the significance of these action possibilities for research is that they enable researchers to address what Burns (2018) sees as one of the key challenges, namely taking participatory research with marginalised populations to scale (Burns, 2018). 
Hutchby (2001: 9) argues that ‘Ignoring the different affordances which constrain both the possible meanings and the possible uses of technologies denies us the opportunity of empirically analysing precisely what the “effects” and “constraints” associated with technological forms are.’ Using the conceptual lens of affordances enables an empirical analysis of such effects and constraints. In this section of the handbook we apply the conceptual lens of affordances across a range of digital research methods to understand how the use of digital technologies enhances or constrains participation.
It can be argued that the integration of ever-more functionality into mobile and laptop devices offers new action possibilities to engage otherwise marginalised people into additional stages of the research process and with higher levels of control over the process. In the case of participatory video, for example, the incorporation of digital recording, video editing, and projection capabilities into mobile and laptop devices enables research participants to edit their own films with reduced dependency on external expertise and equipment (Roberts, 2015, 2016). In the early days of participatory video an external film crew needed to bring expensive specialist camera equipment to capture the video data and extracted it to a distant production studio in order to edit it on behalf of the community. New digital mobile and laptop technologies provide new participatory action possibilities for participants to self-actualise their own research projects in ways that were previously impossible. Widespread ownership of mobile and laptop technologies allows the action possibility of participants being in full control as hands-on editors of their own films, and – using social media – they are able to be the autonomous publishers and distribution channels for their own films (Roberts, 2017). The concept of affordances provides a useful means to assess the new action possibilities that become available when the practice of participatory video migrates to digital technologies as a research method (Roberts and Muñiz, 2018). The participation cube provides a means to systematically analyse which new participants now take part in which stages of the participatory video research process, as well as which levels of control have become possible.
The authors of the following five chapters were invited to use concepts of participation and affordances as lenses for understanding five different participatory digital research methods. The remaining sections introduce each chapter to the reader with reference to this framing.
In Chapter 2, Aristeidou et al. present online citizen enquiry as a participatory digital research method. Online citizen inquiry is a digital research method that uses the affordances of digital technologies to enable any number of globally dispersed participants to control the design, analysis and publishing of their own research projects. Online citizen inquiry sets out to invert the power relationships of traditional research methods by enabling ordinary citizens to define and determine their own research projects and then to secure the participation of professional researchers in support and advisory roles. The chapter shows how the technology has enabled the inclusion of as many as 200,000 participants in a single study. The case study of the digital research platform nQuire is used to illustrate how the affordances of digital technologies can enable or constrain the boundaries of who can participate, which stages of the project cycle they can participate in, and what level of control they can exercise over the research process. 
The chapter illustrates how affordances are action possibilities but are not pre-determined. The nQuire team have spent more than a decade iteratively adding new technical affordances for participation to their platform. The realisation of digital affordances for participation depends in practice on human intent, capabilities and persistent application. The nQuire team have progressively added new design features to enable and enhance the participation of excluded groups. Automated language translation has been embedded into the platform and disability accessibility incorporated to actively engage marginalised participants in the research process including those with low literacy. The chapter explains how the platform has been modified to respond to feedback from younger users who wanted to be able to manage the entire process from their mobile phones and to be able to interact horizontally with any registered participant in ways that they are accustomed to from social networks. 
The chapter is notable for illustrating how the technology of nQuire is not neutral but rather clearly reflects the values of its architects at the Open University. A strong commitment to openness is embedded in the open source, open access, open authorship and open collaboration afforded by the technology design. The choice to (re)design the digital platform to facilitate horizontal communication of participants via the introduction of interactive messaging further disrupts traditional research hierarchies and creates new spaces for participatory comment to input and influence any element of the research process. The net result is an open platform in which any person can initiate a research process that reflects their priorities and passions. This does not mean that all citizens are equally able to make effective use of the platform. Inequalities of connectivity, device ownership, digital literacy or agency are not disappeared, but online citizen inquiry is a participatory digital research method than provides significant potential to increase the number of people able to participate at higher levels of control in additional stages of the research process when compared to some traditional research methods.
In Chapter 3, Anna Colom examines the affordances of participatory digital radio as a research method. Radio has always had the affordance of scale, reaching the largest number of marginalised people in rural economies. However radio was conventionally a one-way broadcast medium which lacked the affordances of engaging significant numbers of people in interactive deliberative engagement. Radio stations were regularly commissioned to broadcast advocacy campaigns due to their unique reach but only relatively recently have mobile and text messaging technologies provided the action possibilities of interactive surveys at no cost to participants.
 High mobile phone penetration means that listener polling is practical even in conflict zones where physical access is dangerous or impossible. Thousands of text messages can be automatically compiled using real-time computational analysis and the results instantly fed back into live studio debate, phone-in shows, and generate new questions for subsequent iterations. These digital affordances for participation make it possible to include more participants in more stages of the research process. In the chapter Colom argues that the introduction of digital technologies addresses what Burns (2018) argues are two key challenges of participation: how to meaningfully engage with the most marginalised populations and to do so at scale. 
Colom uses two case studies to illustrate the new possibilities afforded by interactive digital radio. TRAC FM uses internet-based software to instantly analyse and produce effective summaries of the text messages received. Traditional radio phone-in programmes are only able to include small and non-random opinion. The ability to conduct real-time analysis of an unlimited number of responses to provide feedback to participants makes possible meaningful participation of marginalised communities at significant scale. Colom’s second case study draws on the example of an Africa’s Voices radio programme in Somalia that collected 8995 text messages of participant input to questions, to produce real-time analysis fed back into the live radio debate. The thousands of text messages included a high percentage of young people, women and internally displaced people to extend the participation of marginalised groups at scale. 
Participatory digital radio is not without its limitations as a research method. The introduction of mobile technologies into research methods brings new exclusions because some people live outside the cellular footprint, do not own phones, or do not have the necessary digital literacies or agency to make effective use of them (Roberts and Hernandez, 2019). Although the use of text messaging is widespread and expanding it is not universal and keeping phones charged and with credit can be problematic in low-income, off-grid and remote areas (Faith, 2018). It remains the case that digital radio is still a mediated process and mediated spaces are always spaces of power relationships (Gaventa, 2005; Massey, 1994). As Colom explains, the priorities of funders often determine the framing of research questions and digital radio can still be used to conduct extractive research. The affordances for participation enabled by digital technologies are only action possibilities; the existence of new action possibilities is an insufficient condition to determine whether a research process will be participatory. 
The chapter is valuable in demonstrating that interactive digital radio offers new action possibilities for radio as a participatory research method to engage marginalised populations at scale. The ability to process the considered opinion of thousands of participants and feed it back in accessible formats into iterative community deliberation extends the possibilities of civic engagement, critical dialogue and participatory knowledge production. The case studies illustrate how the research method holds the potential to include more participants in additional stages of the research process and with higher levels of control. 
In Chapter 4, Japleen Pasricha and Annette Fisher present feminist ‘editathons’ as a participatory digital research method. Feminism in India is a digital feminist organisation that leads monthly editathon events designed to redress the epistemic violence of the relative erasure of women’s lives from Wikipedia. They address this gender injustice by collectively researching the accomplishments of Indian women and publishing them as biographical articles on Wikipedia. The research method has been scaled by other organisations in 50 countries and applied by more than 1600 researcher participants. 
Wikipedia is a volunteer-produced online encyclopaedia that is the fifth most visited website on the internet and the world’s most frequently consulted reference source. In theory anyone can create a new Wikipedia entry on any subject and it can subsequently be revised and edited by anyone else. Despite this affordance of open-accessibility and ease of editability, structural inequalities mean that most Wikipedia authors are educationally-privileged English-speaking men. The biographies that are produced reflect their interests and prejudices. 
The case study illustrates how the platform’s digital affordances for participation both enable and limit the action possibilities of participants to address this power imbalance using this participatory digital research method. The open access design of Wikipedia’s digital platform provides the action possibility for anybody to research and publish encyclopaedia entries on any subject. Wikipedia’s affordances of open accessibility and editability have enabled the collaborative production of entries on subjects that were previously omitted or misrepresented by proprietary encyclopaedias. The platform has enabled many non-professionals to produce new knowledge collaboratively and to become expert authors and publishers of encyclopaedia entries. However, technology does not remove structural inequalities; more often technology reflects, reproduces and amplifies existing power inequities often along intersectional dimensions of (dis)advantage (Roberts and Hernandez, 2019). The chapter shows how patriarchal power relations, gendered social norms, and toxic masculinity result in the under-representation of Indian women as Wikipedia authors and an over-representation of biographical entries about the lives of Western men. The authors of this chapter show that although the technology provides the action possibility for more equitable digital production, and although Feminism in India are successful in adding to the total of Wikipedia biographies of notable Indian women, intractable challenges remain. It has proven hard to retain participant engagement outside of the funded ‘editathon’ events in part because women often have less free time to volunteer, and in part because they often experience online hostility from male editors in the chat forum where Wikipedia editing decisions are discussed and determined. 
Feminist editathons are an example of a novel method for conducting secondary research in a more participatory way by using the digital affordances of Wikipedia. Online Wikis allow otherwise marginalised researchers to take part in additional stages of the research process including determining which lives matter enough to become part of the historical record. The affordances of Wikipedia also provide opportunities for research participants to engage with a higher level of control over revisions and to publish as research authors. The case study demonstrates how participants are enabled to use the affordances of Wikipedia to publish biographies of accomplished Indian women who are not otherwise part of the historical record. Importantly the chapter shows that Wikipedia technology is not neutral and that Wikipedia chatrooms are often places of toxic masculinity that resist change. The authors acknowledge that there is hierarchy of decision-making within Feminism in India and that opportunities exist to share more control over the subjects chosen for each editathon with participants. What is judged worthy of research and publication, and how it is edited, is always affected by power relationships. As the authors of this chapter rightly point out, this was also the case in the production of the chapters in this handbook. 

In Chapter 5, Lombardini and Tomkys present real-time participatory statistics as a digital research method. As part of moving towards greater participation in programme analysis Oxfam have replaced manual data collection with a digitised process using a mobile phone app. The technology affords the action possibility of generating instant data analysis and automates the generation of data graphics and charts. These affordances for instant analysis and accessible visual feedback are used to animate critical reflection with affected communities to incorporate their expertise into data analysis and validation. Previously household survey data was collected manually and extracted to remote cities for future data entry, cleaning and analysis by technical experts. The use of the mobile phone app reduces the time and cost of data collection and analysis by local experts. Real-time data analysis and visualisation make possible same-day collective reflection with community members who have the most intimate understanding of the context and issues being studied. The aggregated data is fed back to community members in digestible formats in order to animate further dialogue, community interpretation, and validation. 
This enables affected populations to take an active part in the interpretation and analysis stages of the research cycle. The digital affordances for participation enable affected populations to extend their participation beyond suppliers of data to become more active participants in the research stages of data interpretation, analysis and validation. Community members have reason to value the active engagement in deliberations affecting their lives and researchers have reason to value their expert interpretation of provisional findings. There is no attempt in the chapter to over claim. This is an early experiment towards extending the participation of affected populations in programme evaluation. The authors are clear that at this stage power has been retained by the agency to make the final analysis. Although digital technologies make available new action possibilities for participation they do not elide power inequality or determine more equitable processes or outcomes. The case study does however serve as proof of concept that the technology provides affordances for affected populations to participate in additional stages of the research process in ways that are timely and inexpensive, practical and beneficial. The case study is instructive in establishing that the use of digital technology can remove many of the logistical, time and cost obstacles to conducting participatory research at scale. As in all the examples in this section, further opportunities exist to make use of these affordances to include additional participants in additional stages of the research process at higher levels of control.
In Chapter 6, Corbett at al. assess the affordances of participatory digital mapping as a research method. Participatory mapping is the creation of maps by non-experts (see also Chapter X of this handbook?). Traditional participatory mapping involves using stones, seeds or other readily available materials to make visible the asymmetries of resources and power within a geography as a prelude to taking action (Chambers, 2006). Digital participatory mapping affords non-cartographers the opportunity to produce and share their knowledge and to literally put themselves on the map. Digital mapping involves the use of mobile text messaging (SMS) and/or the technology of geographical positioning system (GPS) to populate a map with text, audio, image or video content about their experiences and aspirations; collaboratively produced knowledge which they use to support reflection and action for change (Kindon et al., 2007; Lewin, 1944). This technology has the affordance of scalability which enables its use from the local to global level. It can be used as a research method by a small geographic community to put their own neighbourhood on the map, as in the case of MapKibera, or it can be used by a global community to map and analyse an unfolding humanitarian emergency as in the case of CrisisMapping (Okolloh, 2009). 
Corbett at al. examine the case study of HarassMap, a participatory mapping project developed by activists in Cairo to research and document the incidence of street sexual harassment in Cairo. The researchers created an online platform that enables anyone with a mobile phone or internet access to anonymously map an incident of sexual harassment, access advice and support, and take part in a campaign to raise awareness and demand social change. HarassMap was able to crowdsource hundreds of participant-generated incident reports to make visible the sexual harassment experienced by marginalised and vulnerable citizens and as part of a nationwide campaign it was successful in raising awareness about an issue under-reported by mainstream media and had impact in informing policy debates. The nationwide and global attention that this participatory digital research method generated lead to its replication in other cities around the world.
Despite its undoubted achievements the authors are transparent about a number of limitations. Participation was primarily in the data collection stage, although some people volunteered to take part in additional stages of the action research process. Participation in the initial research conception and later publication was relatively limited. The authors point out that – as was the case with some other examples in this section of the handbook – the use of digital technologies limited participation to people with the necessary digital connectivity, digital literacy and digital agency. The authors discuss how, when compared to offline participatory mapping, the use of online space to mediate interaction can de-humanise participation and has the potential to obscure power relationships (Corbett and Cochrane, 2019). However the COVID-19 pandemic may have contributed to enhancing people’s capabilities to sustain meaningful relationships online and this may have a generational element in that younger ‘digital natives’ who grow up with digital devices are more comfortable and adept in online space and using mobile devices than older ‘digital migrants’ (Prensky, 2001). 
Despite the limitations they identify, the authors argue that participatory digital mapping offers valuable digital affordances for participation including the dynamic combination of qualitative and quantitative data in visually engaging formats that can be shared in real-time to make participation scalable ‘from the local to the global’. They also note how the affordance to participate remotely and anonymously it provides makes it possible for geographically dispersed communities of shared interest to broach and discuss sensitive or taboo issues like sexual harassment. 
Conclusion 
Since the turn of the century many conventional research methods have adopted some use of digital tools, including participatory video, and participatory mapping. Other participatory research methods were ‘born digital’ including online citizen enquiry and digital storytelling. As one of the Africa’s Voices founders told the author of the participatory radio chapter ‘Most of the time our methods are limited by the tools … when technologies of communication change, new possibilities emerge that require new thinking around methods’ (Srinivasan, in Colom). This chapter and the five case studies that follow, aim to stimulate such new thinking. The chapter argues that the increased use of digital technologies in participatory research requires new thinking around the ways in which digital technologies both extend and limit the possibilities of participation. 
The existing literature on participatory research methods has justifiably located the focus of attention on the face-to-face practices of participation. This chapter makes the case for a parallel reflection on the technologies of participation. While they are inextricably linked I argue that there are benefits to parallel lines of analysis. I propose the concept of digital affordances for participation and the participation cube as tools for understanding the particular action possibilities enabled or disabled by the use of digital technology in a research method. I argue that an appreciation of these distinct affordances provides us with a useful means with which to analyse why different participants are afforded different levels of participation at different stages of the participatory research process. 
The case studies in this section demonstrate some of the digital affordances for participation introduced by mobile and internet technologies, including ones that address Burns’s (2018) concern to engage more marginalised people in research at scale. The online citizen enquiry chapter demonstrates the ability to invert power relationships in research processes and engage any number of people in research that is participant-determined at every stage of the research process. The participatory radio example engaged thousands of participants in a single study, including a high percentage of young women, and internally displaced people. The Wikipedia case study shows how women previously excluded can use digital affordances for participation to redress epistemic violence and involve feminists in 50 countries to publish research online. The Oxfam mobile survey statistics example shows the potential for real-time statistical analysis and data visualisation feedback to engage affected communities in the analysis and validation of data at scale (as does the participatory radio example). In common with participatory video, the Oxfam examples also illustrate the digital affordance of removing the need to extract data to metropolitan centres for processing by distant experts. In the same way that participatory film-makers can now edit their own films on-site immediately, mobile surveys enable marginalised communities to analyse their own data on-site immediately irrespective of the scale. The participatory digital mapping project is  another example of scalability, and of the affordance to incorporate qualitative and quantitative data in text, audio, image or video formats in visually attractive and engaging formats. It was noted at various points that none of these positive affordances for participation are technologically determined. All of the technologies could also be used in extractive research. While the examples of positive affordances for participation are valid, it is at the same time true to say that the use of digital technologies will often exclude the participation of those without access or the ability to make effective use of the technologies.
This chapter has not argued that more digital technology should be used in participatory research methods. It has instead aimed to generate insight into how digital research methods can be more participatory. It has offered the concept of affordances and the participation cube as a flexible approach to analysing which action possibilities for participation are opened or closed when digital technologies are used in research methods. In the five chapters that follow different case studies of participatory digital research methods are presented and assessed though this analytical frame to understand how the affordances of specific digital technologies extend or limit action possibilities for participation (i) to different groups of participants, (ii) at different stages of the process and (iii) with different levels of control over the process. 
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� The Rubik’s Cube is a puzzle that allows any row to be rotated while the whole cube remains intact allowing any individual segment to be brought into alignment with any other segment.


� Text messages are sent to a four-digit code and all costs are paid for by the radio station.
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