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RESEARCH DESIGN

Chapter 3

This thesis aims to examine the requirements for and implications of reconfiguring the
relation between science, technology, and society in an RRI way in order to provide
recommendations for its broader implementation and embedding. This requires paying
explicit attention to what happens when theoretical ideals meet real-world situations. The
central research question of this thesis that connects to this broader aim is as follows:
■

What are the practical requirements for and implications of reconfiguring the
relationship between science, technology, and society in an RRI way?

This chapter elaborates on the research approach that was employed to explore the
research question and provides further detail about the separate studies that make up
this thesis.

3.1.

AN EMERGENT AND ACTION-ORIENTED RESEARCH
APPROACH

This thesis revolves around testing theoretical ideals in practice and understanding the
reconfiguration of the science-technology-society relationship in a real-world setting. As
Delgado et al. (2010) argue, it is in attending to the problems, questions, and tensions that
arise in real-world settings that a form of learning can be nurtured that inspires us to move
forward creatively. In line with such thinking—and following the example of previous
scholars (Benard, 2014; Betten, 2017; de Jong, 2015)—an action-oriented and emergent
research approach was employed that allowed for deep engagement with practice and
harbored sufficient levels of sensitivity and flexibility to successfully attend to problems
and questions as they arose in their complex and real-world setting.
A traditionally dominant view of researchers in the social sciences and humanities has
been that of outside commenters: actors who describe, analyze, theorize what they see,
but refrain from performing action or intervention in the actual practices that they study.
Although this approach to studying the social world allows researchers to claim a certain
form of independence or ”objectivity” in their work and has contributed to theory building
in a broad variety of fields, it has also evoked criticism in terms of its practical or social
relevance as well as for its neglect of the value that other forms of knowledge production—
for example, “knowing by doing” (Hayes, 2014)—may bring to academic theory building
(Flyvbjerg, 2011; Papanagnou, 2011). In response to such critique, a range of more actionoriented research approaches has emerged over time. Such approaches have been
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conceptualized in various ways, including “action research” (Lewin, 1946; Small, 1995),
“participatory research,” (Bergold & Thomas, 2012), “situated intervention” (ZuiderentJerak, 2015), “reflective practice” (Fergusson et al., 2019), and “transdisciplinary research”
(Thompson Klein, 2001). While each of these conceptualizations has its own distinct
features, the approach of this thesis is based on some central tenets that span across them:
■

attention being given to problems and questions as they emerge in complex and
messy practice

■

a focus on learning from contextual experience and experimentation in practice,
including collaborative work with practitioners and communities that constitute
the field of study

■

the use of an emergent research design to flexibly adapt research questions to
observations, exchanges, and experiences in the field as they arise through our
unfolding actions; and

■

viewing reflexivity as a continuous activity for the researcher in action

Action-oriented work is never a neutral endeavor but always harbors certain normativities.
However, as Zuiderent-Jerak (2015) points out, this in itself is not problematic, as long as
the researcher is open to changing normative positions they hold on the basis of emerging
insights. It thus requires critical reflection on one’s own assumptions in relation to the
knowledge that is produced.
Action-oriented work requires the researcher to move through cycles of action and
reflection. Fergusson et al. (2019) created a model in which they visualize these cycles,
demonstrating how action-reflection works for scholars who conduct their research
through engagement as a practitioner in a particular field. As I conducted most of my work
in a practice-oriented RRI project (see section 3.2. for further details), I have adapted
Fergusson et al.’s visualization to capture the process that resulted in this thesis (Fig. 3.1.).
In general, the cycles describe how I as a researcher moved from (1) developing a research
proposal in the context of practice-oriented project to (2) engaging in practice by acting
and reflecting, that is, by adapting research questions on the basis of emerging insights
and expanding data collection strategies to be able to answer the research question, to (3)
compiling the reflective work from practice in the general thesis presented here.
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Figure 3.1. Process of reflective cycles that resulted in this thesis (based on Fergusson et
al.’s (2019) model of reflective practice and adapted to the specificities of the current
thesis).

3.2.

RESEARCH QUESTIONS AND RESEARCH METHODS

The research questions and studies were not determined in advance but evolved
throughout my reflective and action-oriented work in an RRI context over a five-year time
span. This section adds detail to this emergent process by giving a chronological account
of how each study came into being. In doing so, it also specifies the research question
each study explores, the methodologies employed, and each study’s relevance to the
overall aim of this thesis. Table 3.1. provides an overview of this information. I distinguish
roughly two phases: (1) setting the stage and (2) getting to action.

3.2.1.

SETTING THE STAGE—EMERGING TECHNOLOGIES AND THE NEED FOR
RECONFIGURED RELATIONSHIP

Before exploring the requirements and implications of reconfiguring the scienceinnovation-society relationship, it is important to understand why a reconfiguration is
needed to govern emerging technologies. The first research question we formulated in
relation to the overall thesis was:
RQ1: What is it about emerging technologies that makes a reconfiguration of the
science-innovation-society relationship warranted?
I already touched upon this question in chapter 2 (theoretical background), but further
illustrate the complexities of sociotechnical issues in the first study presented in this
thesis.
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In this first study—Unraveling the governance challenges of an emerging
technology—we focus on the case of transcranial electric current stimulation (tES), an
emerging technology in neuroscience for cognitive enhancement in education-related
settings. We performed a literature review with systematic search. First, we looked at the
various issues concerning child wellbeing that could arise from the availability for and use
of tES devices by healthy minors. We subsequently analyzed how both factual uncertainty
and moral diversity create a complex challenge for the governance of this technology. On
the basis of our findings, we stressed the need for a governance framework capable of
balancing the different moral perspectives in society while recognizing the uncertainties
that still exist. We presented the RRI framework as a potential way forward.

3.2.2

GETTING TO ACTION—EXPLORING RECONFIGURATIONS FROM A
PRACTITIONER’S PERSPECTIVE

After completing this study, I had the opportunity to more deeply explore RRI and its call
for reconfigurations in the science-innovation-society relationship in an action-oriented
RRI project funded by the EU. The project, called NANO2ALL, focused on the emerging field
of nanoscience and nanotechnologies (hereafter referred to as “nanotechnology”1). Four
research questions were addressed in the context of this project. Before elaborating on
these research questions and how these were addressed, I briefly attend to NANO2ALL’s
project context.
The NANO2ALL project was a 3.5-year Coordination and Support Actions project funded
by the European Union under the Horizon2020 Work Program 2014–2015. The project
aimed to contribute to the establishment of RRI practices in the field of nanotechnology
with a particular focus on enhancing citizen and stakeholder engagement in this area.
The project was carried out by a multistakeholder consortium, including, among others,
nanoscientists, industry platforms, media actors, consultancy companies involved in
research and innovation, and a network organization for science centers and science
museums. Together with colleagues, I was involved as a social sciences and humanities
(SSH) scholar in this project.

1
In this thesis, the term nanotechnology is used to refer to the broader spectrum of
nanosciences and nanotechnologies that revolve around understanding and controlling
matter at the nanoscale.
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The project consisted of a variety of work packages and activities. One of the core activities
in which we as SSH scholars played an active role was the development, execution, and
monitoring of a three-phase dialogue approach (Fig. 3.2.). This approach consisted of the
consecutive organization of (1) six citizen dialogues in different countries (i.e., France,
Italy, Israel, Poland, Spain, and Sweden), (2) six multi-stakeholder dialogues in those same
countries, and (3) a multi-stakeholder dialogue at European level in Brussels. Each set of
dialogues was characterized by its own specific aim, scope, and set of dialogue methods,
which evolved and crystallized over time and also in response to conversations with the
EU project officer. Whereas the citizen dialogues focused on the needs, concerns, and
values of specific nanotechnology application fields (i.e., nanomedicine, nanotextiles,
and nano-enabled brain machine interfaces), the multi-stakeholder dialogues were more
explicitly directed at questions that addressed what it would take to better take into
account societal perspectives in R&I governance. The outcomes of the dialogues served as
input to the project’s final set of policy recommendations on how to improve citizen and
stakeholder engagement in nanotechnology R&I.

Figure 3.2. Overview of NANO2ALL dialogue process. (FR = France, IS = Israel, IT = Italy,
PL = Poland, SP = Spain, SW = Sweden)
The NANO2ALL project provided a fruitful context in which to explore challenges and
questions as we encountered them in practice. In the studies discussed below, we start
from our own experiences and actions and try to make sense of the requirements and
implications of reconfiguring the science-society relationship.
In RRI, reconfiguring the relationship between science, technology, and society implies
attributing a new role to citizens in steering and discussing research and innovation
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practices at an early stage; it requires new modes of citizen engagement. How can such
engagement activities be shaped? As indicated in chapter 2, anticipation of technological
impacts at an early stage is difficult for technological experts, but even more so for citizens
to whom the technological developments may still be unknown (Felt et al., 2014). How can
citizens be supported in their anticipation of an emerging technology under conditions of
unfamiliarity and uncertainty? The second research question of this thesis emerged from
our task in the NANO2ALL project of crafting a dialogue methodology to engage citizens in
conversations about their own needs, concerns, and values in relation to nanotechnology.
All too often, citizen engagement activities fall prey to persistent routines that run the risk
of reproducing linear and technocratic approaches to discussing science and technology
and their relation to society. These include a focus on expert knowledge (Kurath & Gisler,
2009), risk discourse (Braun & Könninger, 2018; Krabbenborg & Mulder, 2015), and
cognitive modes of expression (Roeser et al., 2018; Selin et al., 2017), as well as tendency
to treat public opinion as something static that can be “harvested” (Felt et al., 2015). We
wanted to escape these routines in our NANO2ALL citizen dialogues. This challenge fueled
the second research question of this thesis:
RQ2: How can we shape citizen engagement activities in such a way that we escape
problematic persistent routines?
In the second study—Experimenting with new tools for citizen engagement—
we experiment with an innovative engagement format, using situated speculative
prototyping, in the citizen dialogues of the NANO2ALL project. The engagement format
invited participants to imagine and critically reflect on technological futures through
collaborative prototyping and story writing. We employed qualitative analysis (based on
translated transcripts of the engagement events, debriefing conversations with the local
hosts of the dialogues, and an evaluation questionnaire) to assess the value of the format
in the current engagement landscape.
The third research question of this thesis starts from the role that we had in NANO2ALL’s
European dialogue. This was a multi-stakeholder dialogue that we—as SSH scholars—
designed and hosted ourselves in Brussels. This event focused on RRI’s concept of
“responsiveness.” We discussed with a broad range of stakeholders what it would take
to make nanotechnology R&I more responsive to societal perspectives. The outcomes
of the dialogue would be sent to the European Commission as a set of preliminary
recommendations from the project. In analyzing the outcomes of the dialogue, we noted

33

3

Chapter 3

that the concept of responsiveness was interpreted quite differently by different actors—
with some interpretations aligning more clearly with the call for a reconfigured sciencesociety relationship than others. This observation led us to explore this matter more
deeply, using the following research question:
RQ3: How is the meaning of responsiveness interpreted and negotiated in the context
of a multi-stakeholder dialogue?
In the related third study—different visions of the science-society relationship in
a stakeholder dialogue on responsiveness—we performed discourse analysis on
the transcripts of the dialogue event and combined it with an analysis of observational
data that was collected throughout the event. We reconstructed five different frames of
responsiveness, which are underpinned by different ideals about the relationship between
science, technology, and society.
The fourth research question of this thesis was inspired by the experiences and exchanges
that we had throughout our collaboration with the six teams of science communication
professionals that executed the local citizen and stakeholder dialogues (phases 1 and 2 of
the NANO2ALL dialogue approach). We found that many of these professionals (four from
science museums, and two from knowledge institutes) saw a role for themselves in the RRI
landscape actively mediating a reconfigured relationship between science, technology, and
society. However, they also referred to difficulties that they encountered in taking on new
roles and embedding them structurally in their organizational practice. Throughout the
project, we attended several public engagement conferences, organized by Ecsite (one of
the project partners), where we noticed that questions about the potential role of science
communication professionals in RRI were widespread. This sparked our curiosity and
we wanted to explore how factors in the project and in the organizational and systemic
environment of science communication professionals influence their capacity to take on
and anchor such new roles in their organization. We formulated the following research
question:
RQ4: How do systemic and contextual factors influence science communication
professionals’ ability to take on new roles at the science-society interface?
In the fourth study—Participation brokers in the making—we specifically focused
on the role of the “participation broker,” that is, the role that the six teams of science
communication professionals took on in the NANO2ALL context. We used various types
of qualitative data that we had collected at different points in time, both during and after
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the project. The data that we collected throughout the project included observations,
records of correspondence, notes of project meetings and training sessions, notes of
briefing conversations that took place prior to the dialogue sessions, and transcripts of
debriefing conversations that took place after the dialogue sessions. We also employed
data that Ecsite had collected toward the end of the project. In response to a request from
NANO2ALL’s project officer, Ecsite had sent out a brief questionnaire to the six science
communication teams about the impact that the project had had on their organization
in terms of capacity building for mediating roles in RRI. After an initial analysis of all this
data, we conducted follow-up interviews with all six organizations one year after the
project ended, and the transcripts of these interviews were also included in this study.
The fifth research question of this thesis arose from dilemmas and struggles that we had
encountered ourselves as SSH scholars in this action-oriented RRI project. In our SSH
scholar team, we had had continual conversations about our research and action-oriented
work. We reflected on tough decisions and trade-offs that we had to make in practice
during our project, the various logics—sometimes aligning, sometimes conflicting—that
shaped our choices and actions, and the resultant effect in terms of reconfiguring the
relation between science, technology, and society. These questions and struggles spanned
our project work and the various studies described earlier. We felt that within those
studies, our performative role as SSH scholars in the work was not sufficiently reflected
upon in all its depth. As active (re)shapers of science, technology, and society interactions,
we felt that critical reflection on our position in the project and broader RRI landscape
was needed—not least because we were aware that it would not only be about us. There
are many SSH scholars out there who take on similar positions and roles in the field, which
may have certain effects. For this reason, we formulated the following research question:
RQ5: What challenges do SSH scholars encounter when taking on action-oriented
roles in a field that revolves around reshaping the interactions between science,
technology, and society?
In the fifth study—Juggling roles, experiencing dilemmas—we used literature
about the role of SSH in (1) public engagement, (2) Technology Assessment, and (3)
transdisciplinary and process-oriented sustainability science to construct a framework
that depicts the role landscape in which we found ourselves working. Within this
framework, we characterized and positioned five ideal-type roles that we inhabited in
the NANO2ALL project. We used this framework and the ideal-type roles to analyze our
NANO2ALL experience, attending to both role synergies and role conflicts.
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Table 3.1. Overview of studies
Study

Methods

Chapter

Setting the stage
1. Unraveling governance challenges
of an emerging technology

Literature review with systematic
search

4

Getting to action
2. Experimenting with new tools for
citizen engagement

Qualitative analysis of 5 citizen
dialogues: dialogue transcripts, produced materials, evaluation question-

5

naires, and debriefing conversations
with facilitators
3. Exploring different visions of the

Qualitative analysis of a multi-stake-

science-society relationship in a
stakeholder dialogue on responsive-

holder dialogue: dialogue transcripts, produced materials, obser-

ness

vations

4. Participation brokers in the
making

Qualitative analysis of project
process: observations, records of
correspondents, notes, transcripts
of debriefing conversations, a brief

6

7

questionnaire, transcripts of follow-up
interviews
5. Juggling roles, experiencing
dilemma

3.3.

Literature review + reflexive analysis of our own roles in the project

8

SCIENTIFIC VALIDITY

Throughout the research work, various strategies were employed to maximize scientific
validity and contribute to the research’s trustworthiness, credibility, applicability, and
consistency (Hammarberg et al., 2016).
We applied triangulation of research methods, data sources, and researchers to explore
research questions from multiple angles, checking whether the findings supported each
other. We employed methods such as a literature review, semi-structured interviews,

36

Research design

observation, reflexive analysis, experimentation, and dialogue. By combining various
methods, we were able to benefit from their individual strengths while countervailing each
of their potential weaknesses. We worked with data sources ranging from transcripts of
formal conversations to process-related notes and correspondence to physical materials
constructed in dialogue sessions. We also conducted all of the research in teams. In each
study, a minimum of two researchers (but sometimes more) were involved in the setup
and execution of the research activities and actively engaged in the empirical setting.
Furthermore, reflexivity was an important strategy that was used to enhance validity.
At least one researcher (but sometimes more) in the team took on the role of “critical
friend” (Erwee & Conway, 2006; van der Meij, 2017). This researcher had not actively
engaged in the research setup or the empirical setting itself, but shared critical questions
and observations with respect to the analysis and reporting of the findings. By working in
teams, we actively enhanced the following:
■

Reflexivity among researchers about their own assumptions and role and the possible
effect of these on the research outcomes.

■

The search for alternative explanations and a broadening of perspective during data
analysis. Researchers actively questioned each other’s interpretation of the data and
challenged one another by introducing counterexamples or data that did not seem to
fit emerging patterns.

In addition, we conducted member checks where possible, sending formal interviewees or
dialogue participants summaries of the conversation to check whether our interpretation
corresponded with their views on what had been said.

3.4.

OUTLINE OF THE THESIS

The following five chapters (i.e., chapters 4–8) will each discuss one of the studies that
I have presented here, in identical order. Chapter 4 presents the first study, in which we
unravel the governance challenges that surround the emerging technology of tES, and
introduce RRI as governance framework that may be able to appropriately deal with such
challenges. Chapter 5 is centered on our experiment with situated speculative prototyping
as a new tool for public engagement in science and technology. Chapter 6 presents our
study on RRI’s notion of responsiveness, and its different framings that we recognized
in a multi-stakeholder dialogue setting. Chapter 7 outlines our study on the factors that
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influence the uptake and embedment of the participation brokerage role by science
communication professionals, and chapter 8 presents our reflexive analysis on the various
roles that we—as SSH scholars—have taken on in the public engagement field and its
resulting role synergies and dilemmas. In chapter 9, I will draw overall conclusions from
my work and connect these to broader discussions of RRI and the literature on RRI and
the democratization of science and technology.
Note that throughout the chapters, terminology might not be entirely consistent. This is
due to the fact that chapters 4-8 are distinct co-authored papers. For instance, the six
organizations, connected to the Ecsite network and that carried out local dialogues are
referred to as “science communication professionals” in chapter 3, “(informal) learning
organizations” in chapter 5, “intermediaries” in chapter 7 and “science centers” chapter 8.
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