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Abstract

Greenland is a ‘hot-spot’ for international research. However, the knowledge produced from the research ac-
tivities taking place in Greenland does not reach Greenlandic citizens. There is a heed for change in the external
researchers’ communication approach, making their research and knowledge more accessible to Greenlandic
citizens and society. In this study, we explored the potential of dialogue-based science communication as a
way for international researchers to communicate their research to Greenlandic citizens. The study was con-
ducted as a case study focusing on the international research team of the Deep Purple Research Project, which
annually conducts fieldwork in Greenland, investigating the biologically induced darkening of the Greenlandic
Ice Sheet by the ice-algae Ancylonema sp. Didactic transposition theory was applied as a tool to establish the
scholarly knowledge, and we investigated how the scholarly knowledge could be embedded in an interactive
installation. The installation had two objectives: communicating the research-based knowledge of the Deep
Purple Research Project and engaging Greenlandic citizens in dialogue. Between January and April 2023, we
were based in the community of Sisimiut, Greenland, and arranged three science communication events, both
at the local upper secondary school (GUX) and as part of the Ilisamasat Science Festival. 25 participants took
part in the installation. Data was collected using participant observations and observations were analysed using
thematic analysis. Our findings indicate that the format of an interactive dialogue-based installation allowed
for varied forms of engagement and that both the participants’ and the scientific perspective were represented
in the communication taking place within the installation. We found that images supported dialogue by com-
municating the scholarly knowledge and by bringing forward participants’ perspectives. Furthermore, we
found that non-verbal communication and the social aspects of communication were important aspects to con-
sider. This thesis argues that meaningful communication is designed for the local context and contributes to
existing communication networks, infrastructure, and initiatives made by local actors and institutions in Green-

land.
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Positionality

Caroline

Since | will be collecting and analysing the data of this qualitative research study, | recognize that I should
be transparent on my research position and how it relates to my research study. In the following section, |
will present my positionality. This study is the thesis of my master’s degree in marine biology at the Uni-
versity of Copenhagen and is therefore situated within the institutional context of academia, with its specific
formalities and practices which influence this study. Additionally, to being a master’s student, I am a white
cis-gendered, Danish woman. | grew up in Denmark and all my family is Danish. When | grew up, | did
not know anything about Greenland, Inuit, or the history between Denmark and Greenland. The only con-
nection | had to Greenland was a seal skin purse and figure given to me by my grandmother who is the only
person in my family who has ever visited Greenland. In my experience, Greenlandic society and the rela-
tionship between Greenland and Denmark has never been a topic in my formal education, amongst my
family or friends nor in the broader societal discourse in Denmark.

The first time | was taught about the colonial history of Denmark and Greenland was when | had a university
course which introduced me to colonialism and coloniality, specifically within the context of Natural His-
tory Museum and natural science practice and community. During the course | was taught about decoloni-
zation, and | analysed a museum specimen using a decolonial framework. This course started many new
reflections on my own positionality, scientific discipline, and practice. Following the course, | spent a se-
mester in Greenland, and it was during my studies in Greenland, when | was part of local academic institu-
tions and research stations, that | became aware of how separated the research community, primarily con-
sisting of Danes and other Western researchers, was from Greenlandic society. When | started this project,
I did not know whether | was the right person to conduct this study, considering being a Dane and a master’s
student, since I have limited insights and experience in being a researcher and | do not know how it is to be
a Greenlandic citizen. | was also questioning whether | was going to repeat the same approaches | was
trying to question. How would | avoid conducting fly in/fly out research? Throughout this study we have
been seeking advice on how to approach our research in a respectful and meaningful way from different

actors in Greenland.

Whilst conducting this study | was part of several different contexts in which different aspects of my posi-
tionality was influential in different ways. As part of the Deep Purple Research Team at Arhus University,
my disciplinary background was an important aspect of my positionality, which led to me becoming a part
of the research project. However, in Greenland, my nationality as a Dane became a more important aspect
of my positionality, which influenced how | approach people and how people related to me. According to

Graugaard (2021), a researcher positionality in Greenland is always located in a field of multiple colonial
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entanglements and when researching in the Arctic one cannot entirely avoid its coloniality, no matter which
position(s) in the complex web of relations between colonizer and colonized one might find oneself
(Graugaard, 2021). When | am in Greenland, | represent something more than myself, which I cannot de-
scribe in words, but | experienced that my presence, as a Dane, sometimes affected social situations and
sometimes brought up frustration related to the relationship between Greenland and Denmark and painful
memories e.g., being forcefully displaced by the Danish Government. It is very difficult to articulate and
describe this invisible “dimension” to the social situations when being in Greenland. In my experience this
“dimension” originates from colonialism and the existing coloniality within the relationship between Den-
mark and Greenland. When being in Greenland | hold several privileges as a Dane in Greenland. People
speak Danish and translate for me since | do not speak Kalaallisut. All the supermarkets are identical to
Danish supermarkets, the currency is the same, the television channels are Danish showing Danish news,
weather, and programs. It is very clear how extensive the implementation of Danish culture has been and
continues to be in Greenland and how little knowledge and interest there is in the Greenlandic perspective
and people in Danish society. Furthermore, there is, in my experience, a divide between Danish and Green-
landic communities in Greenland. This divide is sometimes intangible and sometimes very visible e.g., in
Nuuk there is a bar in which Danes primarily go and another bar in which Greenlandic people primarily
frequent. This asymmetry between the influence of Danish culture and language in Greenland in contrast
to the prevalence of Greenlandic culture and language in Denmark also became clear during science com-
munication events since participants spoke Danish with us, but we were not able to speak Kalaallisut. It
was very difficult to navigate in this whilst conducting field work and being in Greenland. Throughout this
study, | have tried to reflect on my positionality continuously and articulate and discuss its influence on my
experience of conducting research in Greenland and navigating the complexity of the colonial structures
embedded in the relationship between Denmark and Greenland and in Arctic research. | hope this thesis
can contribute to the ongoing change of research practice in Greenland and to reflections and discussions

amongst researchers conducting field work in Greenland.

Dan

This study has results, which are likely impacted by my background, motivation, and beliefs. Therefore, |
want to address my own researcher bias in the following positionality statement. I think an important part of
this positionality statement is to describe my origins, my relationship with Greenland, and to explain why |

became interested in doing this project.

I was born in Denmark as a white man, and it has been my home my whole life. My family have lived here
for many generations, and | see myself privileged in many ways, such as being able to attend a university and
having a supporting family for that decision. It is my understanding that this is not an opportunity everyone
has around the world. It is also my understanding that our colonial history with Greenland have created ten-

sions which can be difficult to understand or talk about, which is something that has also impacted this
6



project and myself. How this tension is manifested is a bit difficult to describe, but there is an odd feeling
from knowing the colonial history, the oppression, and the improper actions of my home country. Perhaps
because | feel like I represent that history in some way? Even more frightening, is that | could do the same
mistakes, and that | have potential to reinforce bad old habits. Therefore, any criticism and advice are whole-
heartedly welcomed, as | am probably unwillingly ignorant of some colonial aspects, despite a conscious ef-

fort to understand this.

Prior to this project, the only relationship I have had with Greenland is from the few courses | have been
luckily able to attend trough the university program. At that time, I also didn’t know much about Greenland
nor about the livelihood of its citizens, nor was it a place of particular interest to me. Instead, it was my am-
bition to become a researcher in marine biology, to study the microbial life in the sea, and the cold adapted
organisms was particularly fascinating. That is the odd way, which led me to spend time in Greenland. How-
ever, during my visit, the tensions between science and society became more visible, and exponentially more
interesting. For me, the idea that there were issues with how scientific research has been conducted, was es-
pecially thought-provoking. How could simply doing science be a problem? (Turns out, there is a lot). | have
had many interesting conversations about this with my co-author and people | met in Greenland. This also
became my motivation for the project, and suddenly | found myself deeply interested in the interface of sci-

ence and society, in dialogues, and the academic field of science communication.
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Introduction

The Arctic is undergoing large social and environmental changes driven by climate change (Hansen & Ren,
2021b). Climate change makes the Arctic increasingly accessible, changing the economic development and
the geopolitical situation of the region, resulting in an increasing interest globally (Hansen & Ren, 2021b).
The global focus is also reflected in research taking place in Greenland (Hansen & Ren, 2021b) with an
increased number of scientists conducting research in Greenland (Mercer et al., 2022). Greenland is the
world’s largest island with an Ice Sheet that covers appx. 80% of the entire country (Raikar, 2023).The
Greenlandic Ice Sheet attracts many natural science researchers who wants to study and understand various
aspects of it, such as retrieving ice core samples that contains information about the atmosphere from the
past (Rasmussen et al., 2014) or the implications of the ice sheet’s melting on global sea level rise (Cuffey
& Marshall, 2000). However, the research outcome and results do not often reach the Greenlandic popula-
tion (Kristensen, 2023) since external researchers publish the data, they have collected in Greenland, in
international journals and communicate and debate their results outside of Greenland, thus reflecting a fly
in/fly out research practice (Halkier, 2021). The local term ‘fly in/fly out’ or ‘hit and run’ research practice
refers to international researchers, especially within the natural sciences, who only transit through local
communities as they access remote locations (e.g., the Ice Sheet) (Mercer et al., 2022). There is a lack of
communication within the ‘fly in/fly out practices’ in which international researchers spend a short time in

local communities (Halkier, 2021; Mercer et al., 2022).

How the fly in / fly out research practice is connected to colonial history

The ‘hit-and-run research’ echoes a history of colonial exploitation in and of Indigenous communities and
peoples in the Arctic (Graugaard, 2021). ‘Hit and run’ research describes a nonreciprocal process of
knowledge production which benefits the incoming scientist who travels to Greenland for conducting field
work but leaves again without Greenland benefitting from the research (Hauptmann, 2016) The “fly in / fly
out research practice have sometimes led to a mistrust of visiting international scientists (Mercer et al.,
2022).

In the 19" century, there was a large international research interest in Greenland and research activities
were often explicitly part of colonisation to legitimize colonisation e.g., extraction of natural resources
(Kaalund, 2021). Furthermore, the communication of the research taking place in Greenland had the objec-
tive of positioning Denmark as a central actor in Arctic research within the international research network
(Kaalund, 2021). The research communication was an important tool to influence national and international
discussion on the Danish colonisation of Greenland, since science and exploration were used to legitimize
the Danish colonisation of Greenland (Kaalund, 2021), thus systematically excluding Inuit by omitting, and
diminishing their expertise and contributions (Kaalund, 2021). This systematically exclusion is referred to

as ‘epistemological violence’ and created a ‘epistemological hierarchy’ in who decides how knowledge
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should be produced and represented and used as a tool for upholding power over Greenland (Kaalund,
2021). Today, Greenland is an autonomous country with self-government within the Kingdom of Denmark
(Statsministeriet, No date). Currently, historical changes are happening within the research institutions,

practice, and infrastructure in Greenland.

Changes in the way research is practiced and communicated in Greenland

Naalakkersuisut, the Greenlandic Government, has recently published the first national research strategy in
Greenland. The new research policy states that there will be investments to strengthen the Greenlandic
research institutions and infrastructure, thereby strengthening the position of Greenland in Arctic research.
According to Kaalund (2021), research policy is a central part of broader political movements and ambitions
both on an international and national level. This means that the changes happening in the research institu-
tions and infrastructures in Greenland are related to changes in the relationship between Denmark and
Greenland and in the Arctic region (Hansen & Ren, 2021b; Kaalund, 2021). The new research policy be
Naalakkersuisut (2022) marks a historic change since it highlights that international research, being con-
ducted in Greenland, should include local and Indigenous knowledge, contribute to the development of
Greenlandic society, and that international researchers’ understanding of challenges and opportunities
which serves the people of Greenland (Naalakkersuisut, 2022). With the new research strategy Naalakker-
suisut (2022) defines for overarching goals for the new national research strategy:

1. Research must be anchored in Greenland.

2. Research must support sustainable societal development.

3. Research results must be easily accessible to all.

4. Research efforts must be at an international level.
There are several initiatives, institutions and organisations that are working towards realising the national
research strategy goals (Mercer et al., 2022; Naalakkersuisut, 2022). These include the website Isaaffik.org
which serves as a platform over the research activities taking place and for establishing collaborations
(Isaaffik, 2023). The Arctic Hub aims to establish connections between international research and Green-
landic society through dissemination of research. The Greenland Research Council’s funding criteria en-
courage researchers to include Greenlandic society and to inform, engage, and inspire citizens via a diverse
range of science communication practices (Greenland Research Council, 2023). The first natural science
degree in Greenland, SILA, is currently being developed, specifically designed to a Greenlandic context
(Hauptmann et al., No date). In Kangerlussuaq a ‘Science Service’ is established to support researchers to
conduct and disseminate their research to citizens (Destination Arctic Circle, 2023). Another initiative is
the event ‘Greenland Science Week’ , a platform in which international researchers can share their research,
arrange stakeholder meetings, and connect with the broader community through outreach events (Greenland
Science Week, 2023). The new Ice Fjord Centre, Kangiata Illorsua, combines research, art, local and In-
digenous knowledge to communicate about the Ice Fjord in a variety of formats incl. public lectures and

conversation about natural science research (The Icefjord Centre, 2023). Several of these organisations and
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initiatives are workings towards the goals of national research strategy by creating connections between
researchers and Greenlandic society including establishing a dialogue between researchers and citizens of

Greenland.

Dialogue-based science communication as a way of connecting researchers and

local communities

In addition to the changes happening in Greenland, there is an overall change happening within the field of
science communication, since the traditional power balance between institutions and individuals since in-
dividuals has limited opportunity for participation and influence in conversations about science issues, thus
creating a need for improved practices of knowledge exchange where different types of expertise are
acknowledged and valued (Berditchevskaia et al., 2017). There has been a paradigm shift within the field
of science communication from the deficit model towards dialogue-based communication approaches to
achieve this goal (Nisbet & Scheufele, 2009; Reincke et al., 2020). Dialogue-based science communication
is highlighted as a useful communicative approach since it promotes a shared understanding scientists and
non-scientists (Nisbet, 2018), improves public understanding and awareness of science (Van der Sanden &
Meijman, 2008), establishes trust, builds relationships, and supports collective action (Nisbet, 2018). De-
spite the benefits of dialogue-based science communication, researchers do not often use a dialogic ap-
proach to communicate their research (Simis et al., 2016; Suldovsky, 2016). Scientists are usually not
trained to effectively communicate their research-based knowledge outside an academic context (Jucan &
Jucan, 2014). Furthermore, standard communication strategies applied amongst researchers are deperson-
alized and disconnected, therefore not meeting the requirements of a dialogue-based communication format
(Houtman et al., 2021). Dialogue is still an emerging communication tool (Van der Sanden & Meijman,
2008), and there is a need for more experimentation with dialogue in inclusive communication formats
(Canfield et al., 2020). Thus, there is a need for concrete cases of dialogue-based science communication,
which applies experimental and innovative approaches, exploring new ways researchers and citizens can

engage in dialogue (cf. Skjervedal, 2018 and Horst, 2011).
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Scope of study

This study will explore how dialogue-based communication can be a tool to create connections between
international researchers and Greenlandic citizens, investigating how external natural science research pro-
jects can contribute to Greenlandic society in accordance with the Greenland Research Strategy by
Naalakkersuisut (2022). We will apply a practical approach by conducting a case study on how the inter-
national interdisciplinary research project, The Deep Purple Research Project, can communicate their re-
search in a way which will be easily accessible for Greenlandic citizens, reflecting the third goal of the
national research strategy: “Research results must be easily accessible to all ” (Naalakkersuisut, 2022). The
Deep Purple team has been conducting field work annually on the Greenlandic Ice Sheet since 2019 (Deep
Purple Research Project, No date-c). The project communicates their research in outputs common to aca-
demic practice incl. peer reviews papers, lectures and in international conferences. They also communicate
their research to the broader public e.g., in television and news, however many of these communication
outputs are targeting the public of the countries in which the research project is situated within (Denmark
and Germany) and thus does not reach Greenlandic citizens. In this way, the Deep Purple Research Project
resembles the characterisation of fly in/fly out research practice. To experiment with how the Deep Purple
Research Project can communicate their research in a way that will reach and engage Greenlandic citizens,
this study will apply didactic transposition theory to investigate the research-based knowledge and practice
of the Deep Purple Research Project. On the basis of our investigation, we will transform the biological
knowledge of the Deep Purple Project into a dialogue-based science communication design which will be
engaging for Greenlandic citizens.

We will then explore and describe what happens in the dialogue-based communication of the Deep Purple
knowledge with Greenlandic citizens and propose a set of recommendations based on our experience. The
designed science communication product will be applied in Greenland and the results will be used to for-
mulate a set of recommendations, that serve to advise international researchers within the natural science

who wants to make meaningful science communication in a Greenlandic context.

Research Questions

We will investigate how the research results of the Deep Purple Research Project can be made accessible
to Greenlandic citizens by investigating the research question:

RQ1: How can the Deep Purple research project create meaningful outreach for Greenlandic citizens?
To answer this research question, our study will be guided by investigating the following sub-research
guestions:

RQ2: What aspects of the scholarly knowledge of the Deep Purple Research Project are relevant for citi-

zens of Greenland?
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RQ3: How can the relevant aspects of the scholarly knowledge of the Deep Purple Research be embodied

in an engaging science communication design?

Research objectives

This study aims to:

e Gain an in-depth understanding of the scholarly knowledge of the Deep Purple Research Project
and explore how physical objects can be applied to communicate this knowledge.

e To design an engaging science communication product which has the objective of communicating
the scholarly knowledge of the Deep Purple Research Project and enabling dialogue with Green-
landic citizens.

o To exhibit the designed science communication product in Greenland to explore if it enables dia-
logue with Greenlandic citizens.

e To provide a set of recommendations for international researchers who wish to communicate their

research using dialogue-based science communication.

Focus of research

The science communication events of this study took place in the local community of Sisimiut, Greenland
which has a heterogenous group of inhabitants. The Greenlandic population consists of appx. 90% Green-
landic and 8% Danish and 2% of other ethnic groups (The World Factbook, 2023). Within the Greenlandic
population there are many perspectives on who is Greenlandic, some may be Inuit or Inuit descent, others
may have European and Danish ancestry, and some may consider themselves Greenlandic if they have lived
in Greenland for an extensive amount of time without being of Inuit descent (Rink & Reimer, 2021) Some
considering the ability to speak Kalaallisat, Greenlandic, an essential aspect of being Greenlandic
(Skjervedal, 2018). In this study, we have decided to refer to the participants of the science communication
events as ‘Greenlandic citizens’, since we are not able to distinguish or categorize participants as Indigenous
or not. This does not mean that we do not acknowledge Inuit and Indigenous knowledge. The objective of
this holds similarities with the aim of inclusive science communication which address the shortcoming in
how researchers communicate and engage with the public (Canfield et al., 2020). We wanted to create a
science communication product using an approach which has similarities to inclusive science communica-
tion which acknowledges that people’s individual characteristics overlap with each other including their
age, ethnicity, gender, race, physical ability etc., which affects their status in the world (Canfield et al.,
2020). The purpose of our science communication design was to include any perspective incl. indigenous
and local knowledge in the dialogue within our science communication design, however, it was not the
focus of this thesis to determine whether a perspective was Indigenous or not. Also, since participation in

our science communication design was spontaneous, we did not know prior to events who would
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participate, therefore it was not possible to determine any of the participants’ nationality, ethnicity, or iden-

tity, and it was not within the scope of this study.

As Graugaard (2021) states, the hit-and-run research practice taking place does not occur in a vacuum: ‘it
echoes the colonial exploration and exploitation in and of Inuit communities and peoples of the Arctic’
(Graugaard, 2021, p. 36). Thus, there is a need for a change in science conduct in Greenland (Holm et al.,
2011). We acknowledge that our study is also part of existing colonial structures which evidently have
influenced this research, especially considering our positionality as Danish. As defined as inclusive science
communication practice by Canfield et al., (2020), throughout the research process we have been aware
and reflexive of our own explicit and implicit biases which we have described in our positionality state-
ments. We acknowledge that meaningful outreach in a Greenlandic context recognizes the colonial history
and existing colonial structures within Arctic science. Still, we have not situated this study within a decolo-
nial framework since it goes beyond the scope of this thesis. This does not mean that we diminish the
importance and urgency of decolonial work on research practice and underlying colonial structures of sci-
entific practice in Greenland. In this study, we do not investigate how the current research practice in
Greenland is linked to colonial practices. Instead, we have taken on a practical approach and explored how
international researchers can make their research accessible to Greenlandic citizens by communicating their
research with dialogue-based methods, thus including the Greenlandic citizens’ perspectives in the dis-

course.

Thesis structure

This thesis includes a total of 7 chapters. In Chapter 1 we outline the research paradigm this study is
situated within, the theoretical framework of this thesis, the Theory of Didactic Transposition, and models

within the field of science communication.

In Chapter 2 we investigate the second research question What aspects of the scholarly knowledge of the
Deep Purple Research Project are relevant for citizens of Greenland (RQ2). This investigation is the a
priori analysis in which we examine the scholarly knowledge and practice of the Deep Purple Research
Project and identify the knowledge to be embodied in a science communication design which can be applied

in a Greenlandic context.

In Chapter 3 we explore the third research question How can the relevant aspects of the scholarly
knowledge of the Deep Purple Research Project be embodied in an engaging science communication de-
sign? (RQ3). The chapter describes our design process, our pilot study conducted in the Greenlandic House,
Kalaallit Illuutaat, in Copenhagen, and the final design of an installation communicating the scholarly

knowledge of the Deep Purple Research Project.
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Chapter 4 describes the methodological approach, data collection method and analysis of this study.
Chapter 5 presents our results both from science communication events and from the analysis.

In Chapter 6 we discuss our results in relation to all three research questions of the study. We also discuss
the limitations of the methodology used. Following this, we present a set of recommendations for interna-
tional researchers who wants to communicate their research in Greenland using a dialogue-based approach.
Lastly, we suggest how the findings of this study have potential implications for future research and practice

in Greenland.

Finally, in Chapter 7 we present our conclusion.

Chapter 1 Theoretical Framework

1.1 Research Paradigms

All research is directed by the researchers’ own beliefs and feelings about the world and how to make sense
of it (Denzin & Lincoln, 2005). The set of beliefs or framework which guides research is sometimes termed
a paradigm (Denzin & Lincoln, 2005) and describes how the researcher perceives the nature of reality
(ontology), and how the reality can be known to the researcher (epistemology) (Alharahsheh & Pius, 2020).
While ontology and epistemology are philosophical concepts, they guide the researcher throughout the
research process in the various steps from formulating the research question, selecting appropriate methods
for data collecting and analysis, to reporting their findings, ensuring a coherent and valid overall research
methodology (Alharahsheh & Pius, 2020; Treagust et al., 2014).

In short, research paradigms are the philosophical reasoning that guides the practical design of a study, and
due to its hidden nature, it is important to understand and explain what paradigm is used in this study. To
achieve this, we outline the three general research paradigms within science education research as described
in Treagust et al. (2014): the positivist research paradigm, the interpretivist paradigm and critical theory
research with special emphasis on the interpretive research paradigm. This study is grounded in science
communication research but draws on various ideas, methods, and theories from science education research.
Both of those scientific fields are about understanding how scientific information is transferred between
individuals, but they differ in one main aspect, that is the social contract used in the dissemination. Research
within the field of science education investigates various aspects of teaching science and how students learn

in formal and informal educational contexts (Fischhoff, 2013), whereas research within the field of science
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communication research explores how science is effectively communicated to different audiences such as

decision-makers, journalists, and the public (Burns et al., 2003).

The positivist, interpretivist, and critical theory research paradigms

Within the positivist research paradigm knowledge is meaningful when it is based on logical reasoning
and empirical data (Treagust et al., 2014). Researchers in this paradigm will try to approach an objective
truth, which can be observed through systematic empirical experimentation and derived through logical
reasoning and causality (Treagust et al., 2014). Results from studies within the positivist paradigm would
be used to make generalisations, laws, and rules about a specific phenomenon (Treagust et al., 2014). Post-
positivist paradigm acknowledges that our culture, value systems and surroundings influence our perception
of the world. However, there is still a truth based on logical explanations and reason even though our own

prejudice limits our understanding of a phenomenon (Treagust et al., 2014).

Interpretivist research paradigm focuses on “localized meanings of human experience” (Treagust et. al.,
2014, p.7). Therefore, it does not make sense to search for the truth because it is the experiences, culture
and context that determine how a person constructs their understanding of reality, reflecting the construc-
tivist epistemology and relativist ontology connected to the interpretivist paradigm (Treagust et al., 2014).
A relativist ontology assumes that there are multiple realities (Denzin & Lincoln, 2005), contrary to the
perception of one objective truth within the ontology of the positivist paradigm (Treagust et al., 2014).
Unlike positivist studies, interpretivist research does not measure or generalise human behaviours and un-
derstanding instead it focuses on the ‘situated meanings’ people construct from social interactions which
are contextual and temporal (Treagust et al., 2014), this position distinguishes interpretivist research from
other academic research which often strives to make generalisations, whereas interpretivists aim to describe
in detail people’s lived experiences. Instead of providing results which can be generalised, interpretivist
research is regarded as worthwhile if it provides plausible, informative, or thought-provoking descriptions
and interpretations of participants' lived experiences and meaning making in a given situation (Treagust et
al., 2014).

Encapsulating people’s subjective interpretation of social phenomena is not simple. In interpretivist studies
the researcher does not take an objective or unbiased position towards their participants but is actively
engaging and building relations with the participants of the study, often for an extensive amount of time,
thus making the researcher an integral component of the study as the interpreter of the participants’ expe-
rience and perspectives. This reflects the central belief in the interpretivist research paradigm as meaning
being co-created through dialogue between the researcher and participants (Treagust et al., 2014). The
close engagement with the participants raises ethical considerations that the researchers must consider.
Furthermore, the researcher’s interpretation of what the participants share with them could differ consider-

ably, depending on the researcher’s own personal and cultural background. Therefore, an interpretivist
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researcher needs to examine their own values and perspectives as well as review their interpretations of a
situation (Treagust et al., 2014). Even though interpretivist researchers address and investigate their own
role and impact on their study, they do not claim that their results are complete or right but are a judicious
interpretation of a social situation (Treagust et al., 2014). Results from studies within the interpretivist
paradigm are not supposed to be generalizable but aim for the reader to find the author’s interpretation
plausible, informative, or thought-provoking, often by presenting extensive descriptions of the participants
and the social context they study (Treagust et al. 2014).

Research designs within the interpretivist paradigm are often based on qualitative methods in which the
researcher engages with participants in naturalistic settings such as case study and ethnography with inter-
views, and observations being the often-applied data collection methods (Treagust et al., 2014).

Interpretivist research is a ‘sense-making’ process of the researcher conducting the study, with the method-
ology of the research evolving during the research process. As the researcher situates themselves in a situ-
ation their understanding of their research question and study change and may result in a redirection of the
research design. The quality of an interpretivist study depends on the researcher’s integrity, sensitivity, and
skills of the researcher as well as the researcher’s ability to reflect and be transparent on personal values

and biases rather than methodological rigidity (Treagust et al., 2014).

Critical theory paradigm is in many aspects similar to the interpretivist paradigm in their understanding
of how there is not a single truth, but rather people have localized meanings of knowledge. The critical
theory paradigm has an increased focus on the inequalities and power dynamics of human interactions,
which is the main aspect that distinguishes the critical theory paradigm from the interpretivist paradigm.
Critical theory paradigm therefore seeks to understand and uncover where and how there are inequalities,
and researchers in this paradigm will state that the power dynamic is the most fundamental factor for social
interactions. Critical theory paradigm desires to centralise marginalized people and change society to be
more just, equal, and sustainable, making the political agendas more transparent than the other paradigms
(Treagust et al., 2014). Research from this paradigm attains its quality by discussing the bias of the re-
searchers and society, and not necessarily by having rigorous methodical measures which also allows them

to have more experimental ways of designing and writing their studies (Treagust et al., 2014).

The research paradigm of this study

This study is situated within the interpretivist paradigm and is designed according to central aspects of
interpretivist research including. These include immersing ourselves in the context we study, actively en-
gaging with participants and being the interpreters of the interactions. Our study assumes the ontology and
epistemology of the interpretivist paradigm since our study explores how to combine multiple ways of
knowing and how the social context influences scholarly knowledge, thereby reflecting a relative ontology,

which dismisses the positivistic perception of “one single truth” that can be understood objectively
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(Treagust et al., 2014). Our understanding of our world is constructed based on our experiences, culture,
and context, and therefore is subjective, reflecting a constructive epistemology (Treagust et al., 2014). As
other interpretivist researchers, we do not aim for objectivity. Therefore, we need to investigate and be
transparent about our own personality, which we have described in our personality statements since our
positionality influences our interactions with the participants as well as our interpretations of these interac-
tions and settings in which they took place. During our study, we have taken an explorative approach and
during the thesis, we describe how our understanding, approaches and interpretations changed as we en-
gaged with participants and spent time within the contexts of the Deep Purple Research Project and the
local community of Sisimiut, which reflects as an intrinsic aspect of the process of interpretivist research
(Treagust et al., 2014).

1. 2 Paradigms and models of science communication

This study is based in the field of science communication, and to better understand what science commu-
nication is and how it is used in this study we shortly describe the two paradigms of science communication
which have a total of four models that are used to further categorize science communication. We use the
ideas of two paradigms in science communication (Kappel & Holmen, 2019). The first paradigm advocates
for one-way communication from the researcher (the expert) to the audience and is therefore called the
dissemination paradigm and is recognized by information flowing in one direction (one-way communica-
tion). The second paradigm, the public participation paradigm advocates for dialogical interactions, so that
information flows in two directions (two-way communication), from the researcher to the participant but
just as much from the participant to the researcher (Kappel & Holmen, 2019). Furthermore, the science
communication paradigms are further divided into a total of four models (Tayeebwa et al., 2022). In the
following sections, we provide brief outlines and key critiques of the four models of science communication
and finally describe what model and paradigm we are using in this study and what that implies for our study

design.

The deficit model

The first model is known as the “The knowledge deficit model”, which is also known as the “the dissemi-
nation model” is within the dissemination paradigm, and it describes the traditional one-way communica-
tion from the researcher to the public. This model has been and is still often used by scientists (Houtman et
al., 2021), but it carries a notable assumption. The deficit model assumes that the reason why people are
sceptical about science is because they lack knowledge of it. Following this assumption, it is logical for the
scientist to teach/educate “the correct” way to understand a subject in a one-way presentation manner
(Tayeebwa et al., 2022). However, this has been shown to not always be an effective way of engaging with
the public, and it may even lead to the opposite of the intended, so this model may cause the public to have

mistrust and less engagement towards science (Houtman et al., 2021; Reincke et al., 2020)
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The contextual model

The second model, known as the “contextual model” or the “public engagement model”, picks up where
the previous model left off, but is still within the dissemination paradigm. This model assumes that science
communication is more effective at engaging the audience once the researcher understands the needs, cur-
rent understanding, and perspective of the audience. This idea, combined with the understanding that people
are very different, has led to the contextual model adapting to the various target audiences. It has therefore
become important to receive feedback from the audience to better understand how researchers doing science

communication can improve their effectiveness for dissemination (Tayeebwa et al., 2022).

The lay expertise model

The third model, known as “the lay expertise model”, is based on the public participation paradigm. This
model is about acknowledging different ways to understand a topic and having the researcher as an equal
to the other person. Often the researcher is the one to initiate and facilitate the conversation, but the
knowledge of the other is treated as equally contributing to the conversation. The researcher is no longer a
teacher, but a conversation partner together with whomever the researcher is discussing with. This model
assumes that all knowledge is equally important. This position has been critiqued for devaluing science, as
the other source of knowledge can potentially be based on hunches and guesses, whereas science values

empirical inquiry for verification (Tayeebwa et al., 2022).

Public engagement and participation

The fourth model, called the “public engagement and participation model” is used in decision-making pro-
cesses or in debating issues with science and technology. Here, the policymaker, the scientist and the public
discuss a given topic, where the three parts are considered equals in the discussion. Similar to “the lay
expertise model”, this model makes the scholarly knowledge equal to the other types of knowledge. The
key difference between this model and the previous one, is that it doesn’t attempt to create a new under-
standing, but rather focuses on debating the best decision to make on socio-scientific issues (Tayeebwa et
al., 2022).

Our study is grounded in the lay expertise model of science communication, hereafter we refer to this as
dialogue-based science communication due to the way it is related to the dialogue paradigm. It is what
decades of research from science communication have been advocating for rather than the deficit model
(Nisbet & Scheufele, 2009; Reincke et al., 2020), and a meta-study on the attitudes towards science shows
there is no linear relationship between attitudes and knowledge about science, as the deficit model suggests
(Allum et al., 2008). In our study, we desire two-way communication with the people we interact with and
want to understand what happens when we invite them to have an informal conversation about a scientific
topic. However, there is a “challenge” concerning the equal representation of both parties in the dialogue,

and it addresses how science uses a language that makes it difficult to understand for those who are not in
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the exact field of expertise. It is therefore necessary to disseminate scientific knowledge, to transform it
from its original form to something the layperson (the participant) may understand, and thus giving them a
chance to enter the dialogue. We address this “challenge”, in this study, by using the theory of didactic
transposition as a tool for analysing and designing our science communication, which is described in the

following chapter, didactic transposition.

1. 3 Didactic Transposition

Knowledge as an inherent part of social situations

Didactic transposition theory shines a light on the tangible, illusive nature of knowledge. Yves Chevallard
introduced didactic transposition within the field of didactics of mathematics in the 1980s (Chevallard &
Bosch, 2014). Chevallard argues that knowledge is an integral part of social situations, resulting in a ternary
relationship, with knowledge defining a social contract between two people according to how much each
person knows. Thus, knowledge determines the relationship in social contexts and how people interact e.g.,
doctor and patient, mechanic and car-owner, pilot and passenger. In these examples, knowledge is valued
based on its relevance in doing something, a solution to a “how” e.g., the doctor knows how to cure a
disease, or the pilot knows how to fly a plane, which positions the doctor and the pilot in relation to the
patient and passenger, determining how the two “groups” interact with each other (Chevallard, 1989).
Didactic Transposition theory focuses on the transformation of scholarly knowledge through different so-
cietal institutions to taught knowledge acquired by students (Achiam, 2014b).

‘Knowledge’ in didactic transposition

In didactic transposition, ‘knowledge’ refers to schorlarly knowledge, which is produced within research
institutions, often universities, by researchers (Achiam, 2014a; Chevallard & Bosch, 2014). Scholarly
knowledge includes values, practices, and scientific knowledge of a science discipline e.g., biology
(Achiam, 2014a). The process of how scholarly knowledge is transformed through different institutional
and societal contexts, e.g., ministries and museums, into an object of taught knowledge acquired by learn-
ers, is called didactic transposition (Achiam, 2014b).

In didactic transposition knowledge is the subject which both influences the relationships in a social situa-
tion but is also determined by the social context in which it is situated within. This interrelationship between
knowledge and its context is the focus point of didactic transposition theory. The theory of didactic trans-
position provides an analytical tool to bring light to the “illusion of transparency” of the nature of

knowledge in educational contexts (Chevallard & Bosch, 2014).

Knowledge transforms between contexts

Didactic transposition describes and analyse the process of how scientific knowledge undergoes a transfor-

mation and translocation between contexts to become taught knowledge (Achiam, 2014a, 2014b). During
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translocation, scholarly knowledge is significantly transformed to ‘adapt’ to the different ‘ecologies’ of the
social contexts and institutions it moves within, since each context has its own laws, social demands, and
didactic conditions and constraints (Achiam, 2014b; Chevallard, 1989; Chevallard & Bosch, 2014). Thus,
there is an inevitable difference and institutional distance between the scholarly knowledge and the
knowledge to be taught in another context e.g., a school (Tiberghein & Sensevy, 2015). Therefore,
knowledge cannot be separated from its institutional, societal, or social context. Furthermore, this study
does not address institutional transposition, when knowledge is transposed from one institution from an-
other (Chevallard & Bosch, 2014) e.g., research institution to museum but take the theoretical position of
didactic transposition of understanding knowledge as a “result of human endeavour” (Achiam, 2014a, p.
1) and that knowledge is inseparable from its social and cultural context, this it is a necessity of the trans-
formation of scientific knowledge when it is translocated from a research context to another context e.g.,
amuseum. Based on their analysis of 520 science and science-related sources, Gimenez et al., (2020) argues
that scientific knowledge undergoes a transformational process when it travels across space and time. This
process goes beyond simply rephrasing or simplifying the scientific content to make it accessible to differ-
ent audiences and involves issues of social power, authority, and access. Therefore, an analysis of such
transformations increases our understanding of the process of knowledge dissemination and informs the
practice of communicating scientific knowledge to different audiences (Gimenez et al., 2020). Didactic
transposition can be applied as a framework for analysing (Mortensen, 2010) and designing dissemination

activities of scientific knowledge in various education institutions (Achiam, 2014a).

Scholarly knowledge needs to undergo transformation

This study reflects the position of didactic transposition which states that the transformation of scholarly
knowledge is necessary since it is not produced for dissemination to non-scientists (Achiam, 2014b). Schol-
arly knowledge is to be used in a research context both to produce new knowledge and to organise it into a
theoretical assemblage (Chevallard, 1989). Scientists work on specific science problems and their dissem-
ination of their results, in e.g., research journals, is usually targeted their peers to participate in scientific
debate, advancement their research fields and to support their academic career (Achiam, 2014b). Thus,
didactic transposition of scientific knowledge is a necessity because scholarly knowledge cannot just be
transmitted to non-scientist. The scholarly knowledge must be transformed to be teachable since the context
in which the knowledge is produced is different from the context of the learners (Achiam, 2014a). This
transformation is not effortless since there is the risk of introducing oversimplifications or even mistakes
(Achiam, 2014a). However, the transformation of scholarly knowledge can improve the original transposed
body of knowledge making it even more structured, accurate and understandable (Chevallard & Bosch,
2014).
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Transposition of scholarly knowledge between contexts

To transpose a scientific body of knowledge from the research context in which it is produced, it is neces-
sary to put in work to create an appropriate ‘environment’ and social context, consisting of activities with
the purpose of making the scientific body of knowledge teachable, meaningful, and useful (Chevallard,
1989; Chevallard & Bosch, 2014). This process can be described as a negotiation between the ‘authenticity’
of the representation of scholarly knowledge and the conditions and constraints of the context (Chevallard
& Bosch, 2014). This ‘negotiation’ has been described in a museum context (Mortensen, 2010) and in
primary school context (Clément, 2007). Therefore, it is important to understand the choices made during
the construction of the taught knowledge, be aware of what elements and aspects of the scientific content
are excluded and why, and finally the reasoning behind the final organisation of the taught knowledge
(Chevallard & Bosch, 2014).

Didactic transposition of the scholarly knowledge of the Deep Purple Research Project

We apply didactic transposition as a tool to design a communication event in Greenland with the aim of
disseminating scientific knowledge produced by researchers within the context of a research institutions.
Therefore, we must transform the scholarly knowledge before it is teachable and understandable for non-
scientists in a Greenlandic context. The theory of didactic transposition guided our transformation of the
scholarly knowledge of the Deep Purple Research Project which we aim to disseminate. Our transposition
of the scientific knowledge of the Deep Purple Research Project can be organised, similarly to Nicolaisen
et al. (2021), into of two phases: a What and a How phase. ‘The What phase’ is the first step of the didactic
transposition consisting of defining and establishing the scholarly knowledge within the interdisciplinary
research domain of the Deep Purple Research Project, into an integrated whole (Chevallard, 1989). Follow-
ing the establishment of the body of knowledge of the Deep Purple Project, we deconstructed the scholarly
body of knowledge and extract specific elements of scholarly knowledge, values, and practices (Nicolaisen
et al., 2021) with the purpose of making them applicable in a communication event in Greenland. The How
phase consisted of rearranging and organising the selected content and thereby reconstructing the scholarly
knowledge of the Deep Purple Project into a physical installation. The objective of the developed commu-
nication product was to create a dialogue-based science communication event in a Greenlandic context,
which aims to include citizens’ perspectives and knowledge as well as connecting the researchers of the
Deep Purple Project with Greenlandic citizens. Throughout this thesis we will describe our transposition of
the scholarly knowledge of the Deep Purple Project from a research to a dissemination context and how the

scholarly knowledge changes as it is gradually transformed into a communication event in Greenland.
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Figure 1. lllustration showing the didactic transposition of this study. First, we established the scholarly knowledge of the Deep
Purple Research Project and identified the central aspects of the scholarly knowledge. We explored how the central aspects of
the scholarly knowledge of the Deep Purple Research Project could be transposed into a dialogue-based science communication
design. We investigated this by conducting a pilot study in the Greenlandic House, Kalaallit Illuutaat, in Copenhagen. A central
objective of the science communication design was that it could engage Greenlandic citizens in dialogue about the scholarly
knowledge of the Deep Purple Research Project. We applied the designed science communication product in the local community
of Sisimiut in Greenland to explore how the scholarly knowledge of the Deep Purple Research Project could be communicated

using a dialogue-based format. Figure by Caroline Gram.

Chapter 2 A priori analysis

2.1 Introduction

In the a priori analysis we investigate the second research question of this study: What aspects of the scholarly
knowledge of the Deep Purple Research Project are relevant for citizens of Greenland? (RQ2). The analysis
has the following objectives: 1) Identify the central concepts of the Deep Purple research project and 2)

investigate how these concepts are connected.

Applying didactic transposition

In the introduction of didactic transposition theory in Chapter 1 we describe how scholarly knowledge needs
to be transformed through series of deconstruction and reconstruction when transferred to other contexts
(Achiam, 2014a; Chevallard, 1989). The first step of didactic transposition is to understand the research context
of the scholarly knowledge, and then the second step is to identify and rearrange the scholarly knowledge into
knowledge to be taught (Achiam, 2014a). Throughout this study, we investigated the research context, by im-
mersing ourselves in the Deep Purple Research Project to gain insights into the social aspects, values, and

practices of the project, which constitutes the context in which the scholarly knowledge is produced. This
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approach is well situated within the interpretivist research paradigm as described in Treagust et al., (2014).
The initial step of transposing the scholarly knowledge of the Deep Purple Research Project, from the research
context to a Greenlandic context, is the selection and rearrangement of the scholarly knowledge into the

knowledge to be taught.

The broader context - scholarly knowledge

There is an abundance of literature on what science is, and it is not within the scope of this study to give a
complete outline of the existing literature, however in the following we provide a brief introduction of what

scholarly knowledge is.

In modern knowledge societies, scientific knowledge and technology are particularly influential and authori-
tative and hold social, political and economic significance (Garvin, 2001; Stehr, 2018). This chapter focuses
on scholarly knowledge, as produced by science and scientists, and is understood as a “/...] A body of
knowledge and generalized truths surrounding phenomena [ ...] Scientists, therefore are those working within
the arena of science as knowledge producers and validators” (Garvin, 2001, p. 444). Science and scientific
research have features and characteristics which distinguish scientific knowledge from other types of knowing,
with science being defined as a range of “knowledge producing” activities (Emmeche, 2004). These activities
and the knowledge produced from these activities are carried out and socially evaluated in a specific institu-
tional, historically, and culturally context under a set of collectively accepted values, norms and principles
(Turner & Mccreery, 2015). An example of these collectively accepted values is the CUDOS norms, which
were identified as “norms of science” by Merton. The acronym stands for communality, universalism, disin-
terestedness, originality and scepticism with replication sometimes added to the acronym, and describes the
ideal scientist as a neutral and curious person, though this description of scientists has met critique (Turner &
Mccreery, 2015). Because scientific knowledge is produced in specific institutions, scientific knowledge is

influenced by the societal and institutional context in which it is produced (Rutjens et al., 2018).

The scientific knowledge of the Deep Purple team

This study is a case study of the Deep Purple Research Project’s outreach in Greenland and throughout the
study we have immersed ourselves with the Deep Purple research team, as we needed to understand the context
of their knowledge and knowledge acquisition. The Deep Purple Research Project is an interdisciplinary re-
search project at The Department of Environmental Science, Arhus University, and The German Research
Centre for Geosciences (GFZ), Germany (Deep Purple Research Project, No date-a). The Deep Purple Re-
search Project investigates the ice biome that inhabits the Greenlandic Ice Sheet. Their research aims to gain
an understanding of the biological darkening and the factors controlling ice algal blooms (Deep Purple
Research Project, No date-a) through systematic empirical experimentation. Results from their study are used
for making generalisations and is meant to be applied in models predicting the melting rates of the Greenlandic
Ice Sheet (Deep Purple Research Project, No date-a). This research approach reflects the characterisation of
research within the post-positivism paradigm of research, as described by Treagust et al. (2014).
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Visualizing knowledge

Knowledge visualization has recently become its own field of research (Meyer, 2010), but we found inspiration
from the scientific disciplines of museology and science education, which both investigates how scholarly
knowledge can be transposed from a research context to knowledge to be taught in another context (Mortensen,
2010; Achiam, 2016). Concept maps are recognized as a tool for visualizing knowledge, and with many prac-
tical uses (Hay et al., 2008). Though there are other ways to visualize knowledge (Davies, 2011; Meyer, 2010),
we applied concept maps to visualise the scholarly knowledge of the Deep Purple Research Project because
concept maps have been highlighted as a useful tool in gaining access to student’s conceptual understanding
of a phenomena (Hay et al., 2008). In our analysis, we wanted to gain insights to Deep Purple Researchers
conceptual understanding of the biological induced darkening of the Greenlandic Ice Sheet. Additionally, con-
cept maps are useful in a learning process (Novak & Caiias, 2008), which will benefit study, as we needed to
acquire an overview and understanding of the knowledge of the Deep Purple Research Project. In a study of
an exhibition of cave beetles, Mortensen (2010) applied concept maps in combination with didactic transposi-
tion theory to investigate how scholarly knowledge changed when transposed into a context of an installation
in a museum exhibit. In this a priori analysis we applied a similar approach using concept maps to establish a

scholarly body of knowledge into knowledge to be taught, the process of didactic transposition.

Concept maps

A concept maps is a visual tool for structuring and organizing knowledge within a given problem or knowledge
domain, usually constructed to answer a pre-defined focus question within the given knowledge domain
(Novak & Cafias, 2008).) Concepts are “...a perceived regularity in events or objects, or records of events or
objects, designated by a label ” (Novak & Cafias, 2008, p.1) The relationship between concepts is illustrated
as a connecting line and should include a linking word or phrase which specify the relationship between the
concepts (Novak & Cafias, 2008). A proposition is made when a concept is connected to another concept using
a linking word (Novak & Cafas, 2008).

2.2 Methods

Our method to understand and visualize the central concepts of the Deep Purple project stems from three
sources of information. The first source was an online workshop we facilitated, in which we created a concept
map together with the researchers from Deep Purple Research Project. The second source of information was
our experiences from immersing ourselves within the Deep Purple project and participating in various activities
both within the research project and the broader scientific community of polar and alpine microbiologists.
Whilst conducting the a priori analysis we received supervision from one of the principal investigators of the
Deep Purple Research Project, Alexandre Anesio. Other activities included the everyday office setting, internal
meetings of the Deep Purple Research Project, the 9™ International Conference on Polar and Alpine Microbi-
ology (PAM22), two PhD defences and informal conversations over coffee. The third source of information

consisted of literature and media incl. peer-reviewed articles published by the Deep Purple Research Project
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as well as other communication outputs from the project incl. podcasts, online articles, television, blog posts
and social media (Deep Purple Research Project, No date-e). Based on these sources, we constructed a concept

map that visualised the main concepts from the Deep Purple project (Fig. 2).

Workshop

The overall objective of the workshop was to explore and identify key concepts and connections by the re-
searchers of the Deep Purple Project by creating a concept map. We designed and facilitated an online work-
shop the 29™ of September 2022. The online format of the workshop ensured that both researchers based at in
Germany and in Denmark could participate. Everyone within the Deep Purple research project were invited
by email and encouraged to participate regardless of scientific discipline and academic ranks, referred to as
‘researchers’ in the following. 16 (out of 27) researchers from various disciplines participated in the 1-hour
workshop. Zoom software was used to facilitate the workshop. The website padlet.com, which functions as a
digital bulletin board, was used to create the concept map. Menti.com was used to get feedback on the partic-
ipants’ initial thoughts in the beginning of the workshop and their experiences at the end of the workshop. We
collected data in the form of video recordings, notes, and participants’ responses. Immediately after the work-

shop, we noted our reflections the workshop and how we experienced facilitating the workshop.

Facilitation of the workshop

The workshop started with a presentation of us as facilitators and a very brief introduction to the website
Padlet.com and the activities of the workshop. The researchers were made familiar with the objective of the
workshop: the co-creation of a concept map visualising the key concepts of the Deep Purple Project. In the
first activity of the workshop, we asked the researchers to individually share their input to the question ‘ What

words pop up when you think of the Greenlandic Ice Sheet?’ in an online Word Cloud on menti.com.

After the exercise, the researchers were given a brief introduction on how to create key concepts in the online
Padlet. The researchers were randomly assigned into break out rooms of three people. The groups were asked
to write key concepts to the following focus question: “By using single key words and concepts describe what
happens when the ice of the Greenlandic Ice Sheet changes colour?” on the shared Padlet. The researchers

were asked not to connect the key concepts at first.

After closing the breakout rooms the researchers were given 5 likes they could place on the concepts they
found the most relevant to the focus question. We demonstrated how to connect and make linking words be-
tween concepts, how to change colours on the boxes with the concepts, and how to rearrange the concepts.
Researchers were given the possibility to write questions and comment on each other’s concepts. Furthermore,
the researchers were invited to engage in a group discussion whilst rearranging and connecting the concepts.
The researchers created connections, and they decided it was important to categorize the ‘certainty” of each
concept by giving them a colour code. Hence, this exercise established the connections between the concepts,

in addition to relevance and 'certainty” of each concept.
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The workshop and the final concept map provided insights into what concepts the researchers of the Deep
Purple Research Project identified as the key concepts of their research domain and how they organise and
connects these concepts. However, the resulting concept map did not have an organisation, so we reconstructed

the concept map, as described in the following section.

Reconstructing the concept map from the workshop

The output of the workshop was a concept map with no specific organization or hierarchy, making it difficult
to make sense of the concept map. In their feedback, the researchers expressed that the map appeared unfin-
ished and chaotic. Therefore, we chose to make a hierarchal organization of the concept map with the spatial
scale of a concept determining their horizontal positioning on the map. Organising biological concepts and
processes according to spatial scale is an organisation approach used in ecology (Allen & Starr, 2019; Smith
et al., 1998). The reorganization of the concept map consisted of 5 steps and was performed in the software

“CmapTools” by Florida Institute for Human & Machine Cognition.
Step 1. Removal of repetitive concepts

Removal of repetitive concepts from the concept map to reduce the complexity. In total 7 concepts were re-

moved.
Step 2. Removal of connections

Removal of all connections between concepts for the application of a new organisation. We changed the thick-
ness of the outline of boxes relative to the number of connections the concept had in the original version of the

concept map.
Step 3. Organizing concepts in a spatial hierarchy

We placed each concept in relation to each other with concepts representing small scale phenomena were

placed above concepts that represented large scale phenomena.
Step 4. Re-connecting concepts and creating linking words

based on literature and feedback from researchers from the Deep Purple Research Project We created connect-
ing lines between concept. Simultaneously, we created linking words for connections without. Many of the
removed connections from step 2 were in this phase re-established, either directly or indirectly through the

new organization..
Step 5. Validation and final adjustments

We validated the concept map with two researchers from the Deep Purple Research Project, rearranging some
connections to align the concept map with their knowledge. The final concept map includes almost all the

concepts formulated during the workshop.
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2.3 Results

We established the scholarly knowledge of the Deep Purple Research Project by constructing a concept map
(Fig. 2) based on all three sources of information outlined in section 2.2. We reconstructed the scholarly
knowledge into three insights Interactions, Scale and Systems which we identified as central aspects of the
scholarly knowledge of the Deep Purple Research project. In the following section the three insights are de-
scribed as well as how they are reflected in the concept map. Finally, we summarize the current communication

outputs of the research project.

The concept map

The concept map (Fig. 2) contains information in the form of 34 concepts relating to the biological induced
darkening of the Greenlandic Ice Sheet. The concepts are connected by 26 connecting lines with associated
linking words. 9 concepts are uncategorised and placed on the top right corner of the map (Fig. 2). The triangle
on the left shows how the spatial scale of concepts increases downwards (Fig. 2) Concepts are shown in colour
coded boxes with the colour purple denoting concepts which the researchers were certain of, the yellow con-
cepts researchers were uncertain of, red concepts are concepts the researchers believed to be wrong and white
concepts are uncategorized. Arrows indicates connections and direction for the linking word, which explains
the relationship between concepts. The number on the right side of the concepts are the number of likes each
concept received from the researchers during the workshop. The thickness of the outline of the boxes is relative
to the number of connections the concept had in the original version of the concept map. The dotted horizontal
line indicates the transition between concepts describing biological process and concepts describing physical

processes of the ice (Fig. 2).
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Figure 2 Reorganized concept map including 34 concepts relating to the biological induced darkening of the Greenlandic Ice Sheet,
including the uncategorised concepts in the top right corner. The triangle on the left illustrates that the spatial scale of concepts placed
on the top of the map are smaller than concepts placed at the bottom of the map. Concepts are placed in colour coded boxes which
reflects the levels of certainty researchers expressed towards a concept. Arrows indicates connections and direction for the linking
word, which explains the relationship between the concepts. The number on the right side of the concepts are the number of likes that
concept got from the workshop participants. The thickness of the outline of boxes is relative to the number of connections the concept
had in the original version of the concept map. The dotted line indicates the transition between concepts describing biological process
and concepts describing physical processes of the ice.

The insight Interactions — how the Ice and ice algae interact

Algae is complex group of organisms due to their many different shapes, habitats and evolutionary origin
which makes them a polyphyletic group. However, they share a common ecological function as primary pro-
ducers since they are capable of photosynthesis in aquatic habitats (Guiry, 2012), similar to terrestrial plants

(Graham, 1996). Algae are ecosystem engineers which is a term assigned to species that alter the abiotic
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environment for other species (Schubert et al., 2020). Algae are fundamental organisms for many ecosystems
found on Earth, and one of the most extreme ecosystems they inhabit is on land ice, such as the Greenlandic
Ice Sheet (Hotaling et al., 2021). Deep Purple are researching the biological induced darkening of the Green-
landic Ice Sheet, which is mainly caused by the pigmentation of the two algae-species: Ancylonema alas-
kanum and Ancylonema nordenskioeldii (Bradley et al., 2023), however there are other algae species inhabiting
the ice incl. Cylindrocystis brebissonii (Yallop et al., 2012). In the following, we refer to all species of ice algae
as ‘ice algae’. The ice algae do not only live but thrive in the seemingly unhabitable surface of the ice as long
as their basic requirements are met (Chevrollier et al., 2023). Ice algae growth requires liquid water, available
sunlight, and accessible nutrients (Chevrollier et al., 2023). Algae are exposed to sunlight during the summer
season when the snow layer has melted away, the melting of the snow simultaneously creates access to water
by the melting of ice and snow. The ice algae require nutrients, and while they get carbon from photosynthesis,
the nitrogen and phosphor and other minerals are believed to be wind deposited from the weathering of rocks
that have accumulated during the winter (Winkel et al., 2022). Interestingly, the sunlight is not only a require-
ment for the ice algae, but also a threat to them, as harmful UV-rays can cause cell death. Therefore, the ice
algae have adapted to the threat of harmful UV-rays by having very strong pigmentation of their chloroplasts
which gives them a unique dark purple coloration (Chevrollier et al., 2023). This pigmentation also functions
to melt the surrounding ice by decreasing the albedo, which results in more available water for the ice algae

(Chevrollier et al., 2023).

The ice algae live in the part of the ice known as the weathering crust, which is the surface layer of the ice.
The weathering crust is known to have a unique mesh like structure suitable for microbial life (Stevens et al.,
2022). The ice algae’s pigmentation causes the albedo of the ice to be lowered which accelerates the melting
rate of the Greenlandic Ice Sheet by 13% (Cook et al., 2020). Our concept map visualises darkening as the
central interaction between ice algae and ice with the horizontal line going through the concept darkening (Fig.
2). The concepts above the horizontal line are concepts relating to the biological processes of the ice algae,
whereas the concepts below the line describes the processes of the ice (Fig. 2). The connection between the ice
algae, albedo, and meltwater as a positive feedback loop (Fig. 2). The chain-structure in the top of the map
shows, through the connections of the concepts, how dust release (deposited on the icesheet) increases nutrients
which impacts nutrient and carbon release and consumption (Fig. 2). This determines microbial activities in-
cluding pigment production which increases with algal growth. Algal growth increases the biomass, which will
increase the amount of darkening which results in a reduction in albedo (Fig. 2). Energy absorbed (from the
sun) causes melting of the ice sheet. Melting then increases algal growth, reflecting a positive feedback loop
(Fig. 2). Both algal growth and melting impact the nutrient and carbon release and consumption, resulting in
another positive feedback loop. The positive feedback loops are both reflected in the concept map through the
connecting but also the also the assigned linking words such as ‘Increases’, ‘Creates’ and ‘Causes’ (Fig. 2).

Central questions about the ice algae and their interactions with the ice are still unanswered e.g., How do ice
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algae survive through the winter? (Winkel et al., 2022). Or as one reflected in one of the concepts in the map:

“where do they come from, where do they go?” (Fig. 2).

Scale - small microorganisms with global impact

Within biological research it is established that microorganisms have large global impacts e.g., the theory on
“the great oxidation event” which states that the origin and rise of oxygen in the atmosphere are byproducts of
algae’s photosynthesis (Berkner & Marshall, 1965; Kump, 2008) . The Deep Purple researchers are studying
a phenomenon with a comparable spatial scale as the great oxidation event, as they study the microscopic ice
algae and their link to global sea-level rise (Deep Purple Research Project, No date-d), thus understanding
interactions across spatial scales is one of the central aspects of the research of the Deep Purple Research
Project. This aspect was apparent e.g., in the Deep Purple researchers’ presentations which often included
illustrations of ice algae at different spatial scales and sometimes as an image of a magnifying glass ‘zooming’
in on the ice algae. Papers also included illustrations showing the large difference in the spatial scale of the ice
algae and the Greenlandic Ice Sheet (Yallop et al., 2012). The structure of an alga is something that can only
be observed through a microscope due to its small spatial scale, illustrated in (Fig. 3.A). However, the bloom
(rapid population growth) of the very same algae can be so overwhelmingly large that it is best observed using
satellite imagery (Fig. 3.B). The project applies a range of advance technologies to study the interactions be-
tween ice algae and the ice happening across a range of scales incl. satellite (Feng et al., 2023) to scanning
electron microscopes (McCutcheon et al., 2021). We used spatial scale to organise our concept map to visualise
the complexity of ice and ice algae interactions happening across different spatial scales (Fig. 2). Through the
process of the reconstruction of the concept map, Scale was identified as a central aspect of the scholarly

knowledge of Deep Purple project.

A

Figure 3. Modified from Yallop (2012) Examples on different scales of ice algae. A) Microscope image of the ice algae Cylindrocystis
brebissonii, 10 um line for reference. B) Satellite image of the Greenlandic Ice Sheet where the grey area in the ice is from ice algae
bloom, 10 km line for reference.

System — a systems approach to explain complex interactions

The aim of the Deep Purple project is to: “[..] Investigate the physical and microbial processes that darken
the Greenland Ice Sheet and accelerate sea level rise” (Deep Purple Research Project, No date-a). These
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processes are studied as “Continually evolving ice-water-particulate-microbe systems” (Deep Purple
Research Project, No date-a) or ‘supraglacial ice-algal systems’ (Halbach et al., 2023). According to Hal-
bach et al. (2023) the reduction of the surface albedo of the Greenlandic Ice Sheet caused by ice algae is
widely recognised but not well quantified. Research priorities to gain a better understanding of ice-algae
systems incl. identifying controls on ice algal growth and mortality, quantification of spatio-temporal vari-
ability in ice algal biomass and processes, and determining albedo feedbacks between algal biomass and
the weathering crust (Halbach et al., 2023). The changes in ice structure and variability of ice algae in the
Ice Sheet are not well represented in climate models, resulting in an underestimation of predicted melt rates
(Halbach et al., 2023). Climate induced changes of precipitation, hydrological processes, chemical and
physical properties of the Greenlandic Ice Sheet have unknown consequences for algal bloom development
and biological induced darkening (Halbach et al., 2023). To gain a better understanding of the ice-algal
systems and the darkening of the Greenlandic Ice Sheet, The Deep Purple Research Project uses a wide
range of techniques and technologies to collect empirical quantitative data and organise these into mathe-
matical models to better understanding the complex interactions and feedbacks between environmental
variables within the ice-algal system (Bradley et al., 2023; Halbach et al., 2023). The Deep Purple Research
Project analyses different aspects of the ice-algal systems incl. the taxonomic diversity and activity of the
microbial communities (Bradley et al., 2023), pigmentation signatures of the ice algae (Halbach et al., 2022)

and light absorption and albedo reduction by the ice algae (Chevrollier et al., 2023) amongst others.

The Deep Purple team consists of scientific experts across various natural science disciplines such as micro-

biology, glaciology, and chemistry (Deep Purple Research Project, No date-a). These different natural science

fields have some differences in how they investigate natural phenomena. We learned from informal conversa-

tion that within the discipline of glaciology the Ice Sheet is perceived as a mechanical system governed by

physical laws. Thus, the focus is to understand the mechanical and physical properties of the ice. Simultane-

ously, they have microbiologist who are interested in understanding the many microbial interactions and the

ecology in their abiotic surroundings. This distinction between the abiotic (mechanical) and the biological

(living) is illustrated in the concept map as the horizontal line through the concept “darkening”, which links

the two fields together (Fig. 2).
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Figure 4. Schematic overview of the ice algal system and key feedbacks with different environmental factors and the albedo of the ice
surface. From Halbach et al., (2023).

The Deep Purple Research Project summarizes the recent advances of research on the biological induced dark-
ening by ice algae in the study of the Halbach et al., (2023). They present a schematic overview (resembling a
concept map) over different abiotic and biotic factors and how they are interacting with each other (Fig. 4).
Their schematic overview is comparable to our concept map, though it is not organised according to spatial
scale, instead environmental variables are organized into different aspects of the ice-algal system which inter-
act with each other in multiple ways incl. feedback loops (Halbach et al., 2023). Both representations separate
the living systems from the non-living systems (Fig. 2, Halbach et al., 2023). The insight systems describe how
the Deep Purple Research Project perceives the ice algae and the Ice Sheet as a system and how they understand
the ice-algal system by collecting empirical data, quantifying processes across a wide range of scales, and

construct mathematical models, using a wide range of disciplines, methods, and technologies.

The communication outputs of the Deep Purple Research Project

From our a priomethods,,ysis we found that Deep Purple Research Project communicate uses different formats
to communicate their research. Some formats are used for communicating their research to peers incl. peer-
reviewed articles, lectures and conference presentations (Deep Purple Research Project, No date-e¢). Other

outputs are used for disseminating their research incl. podcasts, online articles, television, and blog posts (Deep
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Purple Research Project, No date-e). Additionally, the Deep Purple Research Project does outreach on different
social media platforms such as Twitter and Instagram, where the followers gain an insight into “behind the
scenes’ of the research process. Regardless of communication media and format, visual representations are
included such as graphs, plots, images from microscope, satellites, and drones as well as photographs and
videos from field work. However, there are currently not any outreach targeted specifically to Greenlandic
citizens or dialogue-based formats. From informal conversations we learned that the Deep Purple Research
Project have been interested in engaging with Greenlandic communities, however they have not known what

approach to use.

2.4 Reflections on methods and results

With the concept map we achieved the objective of this a priori analysis: “Identify the central concepts of the
Deep Purple research project, and investigate how these concepts are connected”, as the concept map visually
represents the concepts and feedback mechanisms central to the Deep Purple project. Our concept map (Fig.
2) and the three identified insights describe the central aspects of the Deep Purple knowledge and have been
validated by the researchers of the Deep Purple Research Project and compared to the schematic overview
(Fig. 4) by Halbach et al. (2023). The concept map and three insights are the result of our first steps of trans-
position of the scholarly knowledge of the Deep Purple Research Project since they are the result of a decon-
struction and reconstruction of the scholarly knowledge which is transformed to the knowledge to be taught in

a science communication product in Greenland.

Overall approach

We have immersed ourselves in the Deep Purple Research Project, and as described in the method section, we
partook in a range of activities within the research project to gain an in depth understanding of the scientific
activities and practices of the research project. Furthermore, we facilitated a workshop in which the Deep
Purple researchers identified the central concepts of the project. Didactic transposition theory recognizes that
knowledge is context dependent (Chevallard, 1989), and therefore it was essential to analyse the research con-
text in which the scholarly knowledge is produced. If we had based our a priori analyses on a literature review

alone, we would not have gained the same insights and understandings of the scholarly knowledge.

The learning process with the concept map

We constructed the three insights and the concept map simultaneously. The insights and the concept map are
both describing our understanding of the scholarly knowledge in the Deep Purple Research Project. By recon-
structing the concept map we gained an in-depth understanding of the concepts and connections made by the
Deep Purple researchers during the workshop. The new hierarchical organization guided our investigation of
the scholarly knowledge and research of the Deep Purple Research Project. Whilst working with the concept
map, we asked questions, such as “How is this concept linked to that concept?” or “What is a weathering

crust?”. The concept map was a useful tool since it provided a visual overview of the central concepts and
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feedbacks, identified during the workshop, which could be validated by the researchers of the Deep Purple
Research Project. In this way, our concept map was continuously validated by the researchers and ourselves,
and the concept map therefore became a tool, where the process of developing the concept map, was much
more rewarding than if we simply possessed a “final” version of the concept map. This is complimenting the

idea that concept maps are great for learning and organizing knowledge (Novak & Cafas, 2008).

Feedback from the workshop

During the workshop, researchers gave feedback on the outcome and process of the workshop. Some gave
suggestions on how to improve the constructed concept map: “/..] the links between terms/concepts could be
better organized and also maybe give some weight to them depending on the goals of the Deep Purple project.”
The example emphasises how a reconstruction of the concept map was necessary after the workshop. Some of
the researchers participating stated that the workshop and constructing the concept map gave them an overview
of the research project: “Seeing that we have all a good common goal to solve the issue related to the algal
bloom induced darkening of the Greenlandic ice sheet — regardless from what angle of science we approach it

from.”, reflecting that the concept map provided an overview for the participating researchers.

The workshop as a social phenomenon

Workshops can be facilitated as experimental, creative, and collaborative playgrounds where questions and
ideas are presented, enacted, and discussed (Drngreen & Levinsen, 2017). The workshop format gave us an
opportunity to interact with the researchers and collaboratively explore the scholarly knowledge of the Deep
Purple Research project. This approach fits well with the interpretivist research paradigm since researchers
within interpretivist studies do not take an objective or unbiased position towards their participants but are
actively engaging and building relations with the participants of the study (Treagust et al., 2014) thus making
the researcher an integral component since meaning is co-created through dialogue between researcher and

participants (Treagust et al., 2014).

2.5 Conclusion

As we described in the introduction of the a priori analysis, the aim of the analysis was to investigate the
second research questions of this study: “What aspects of the scholarly knowledge of the Deep Purple Research
Project are relevant for citizens of Greenland? . The objective was to establish the scholarly knowledge of the
Deep Purple Research Project and gain an in depth understanding of the cultural, social, and institutional con-
text in which the scholarly knowledge is produced within. As described, we did this by immersing ourselves
in the Deep Purple Research Project. To identify the relevant aspects of the scholarly knowledge, we decon-
structed and reconstructed the established scholarly knowledge into a concept map (Fig. 2), identifying central
concepts relating to the biological induced darkening of the Greenlandic Ice Sheet. Based on our investigation

of the second research question, we identified the relevant aspects of scholarly knowledge of the Deep Purple
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Research Project, the three insights: Interactions, Scale, and Systems, which are in the following chapters

referred to as “insights’. The insights constitute the content of our science communication design.
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Chapter 3 Design of communication product

This chapter will explore the research question How can the relevant aspects of the scholarly knowledge of
the Deep Purple Research be embodied in an engaging science communication design? (RQ3). Similar to
approach of Nicolaisen et al. (2021) we established an overview of the scholarly knowledge of the Deep
Purple Project which we subsequently deconstructed and extracted specific concepts, values, and practices
with the purpose of making them applicable in a communication event in Greenland. This chapter will
describe the How phase in our didactic transposition in which we transpose the scholarly knowledge of the
Deep Purple Research Project into a physical installation which can be applied in a Greenlandic context.

Design objectives of communication product

Recall that one of the aims of this study, was to develop a communication product which would be relevant
in a Greenlandic context and engage Greenlandic citizens in a dialogue about the scholarly knowledge of
the Deep Purple Research Project. The communication product had the objectives: embodying the three
insights of the Deep Purple Research Project, including physical objects, and facilitating a dialogue in
which both the scientific and the perspectives of Greenlandic citizens were represented. It was important
that the included objects were interactive, making it possible for the Greenlandic citizens to interact with
the scholarly knowledge. of the Deep Purple Research Project, embodied in the objects. Furthermore, we
designed the objects so the citizens’ interactions with the objects would leave a visible mark, resulting in
citizens contributing to the installation. The design of the dialogue-based installation ‘Connecting Commu-
nities’ reflected central aspects of the lay-expertise model of science communication (p. 23) since the design
gave Greenlandic citizens a more equal standing point in the dialogue and provided a shared experience of

engaging with the objects within the installation.

Design process

Throughout the design processes a central question was how we could design a science communication
product which 1) communicated the scholarly knowledge of the Deep Purple Research Project and 2) fa-
cilitate a dialogue between the three actors (scientist, citizen, and object) all interacting simultaneously with
each other. The process of designing a science communication product which would achieve the objectives,
holds similarities to the process described by Horst (2011). They used a similar approach, as in this study,
by applying visual brainstorming tools to identify the aspects of the research-based knowledge which could
be spatially communicated. Through the process of designing the installation, Horst (2011) describes how
the researcher becomes a designer-hybrid since they had to come up with ideas for material expression
whilst investigating the relationship of the developed product and the original scholarly knowledge. Ac-
cording to Horst (2011) the task is to negotiate between practical possibilities to explore what will work,
how, and in which circumstances. This process holds similarities to the process of didactic transposition in

which scholarly knowledge is transformed from a research context into an object of taught knowledge
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acquired by learners in a context outside the research context (Achiam, 2014b). To transpose a scientific
body of knowledge, from the research context in which it is produced, it is necessary to create an appropriate
social context which consists of activities that makes the scientific body of knowledge teachable, meaning-
ful, and useful (Chevallard, 1989; Chevallard & Bosch, 2014). This process can be described as a negotia-
tion between the ‘authenticity’ of the representation of scholarly knowledge and the conditions and con-
straints of the context (Chevallard & Bosch, 2014). Horst (2011) states that this process of transforming
research-based knowledge from a research context into a science communication design cannot be split
into research and design but is an integrated process in which both are learned at the same time. The ques-
tion to whether research-based knowledge can be transformed into spatial installations has to be answered
empirically through the experiment of physically creating an installation (Horst, 2011).

To explore how we could design a communication product that would be relevant for Greenlandic citizens
and context, we contacted organisations and institutions communicating research in Greenland incl. Kan-
giata Illorsua, Arctic Hub and Greenland Institute of Natural Resources. This resulted in valuable consid-
erations, insights, and advice which we would not have been able to find in literature. Based on these in-
sights, we explored different ideas, particularly focusing on the communication and interactions we wanted
our communication product to initiate and facilitate. During our design process we had many different
guestions to the design of our science communication product incl. what are the constraints and opportuni-
ties when communicating using a dialogue-based format? What should we say and in which language?
How to design intuitive objects which will initiate dialogue? How to approach people? Where should posi-
tion ourselves in relation to the person? To investigate these questions, we conducted a pilot study at Ka-

laallit lluutaat, The Greenlandic House in Copenhagen.

3.2 Pilot study at Kalaallit llluutaat

Setting and study period
Our pilot study took place in the period of 6th of December 2022 to 13th of December 2022 in Kalaallit

Illuutaat, The Greenlandic House, in Copenhagen. For 40 years the house has been a meeting place for
Greenlandic citizens and others with interest in Greenland (Kalaallit Illuutaat, 2023). The institution aims
to facilitate the cultural meeting between Greenlanders and Danes through social and cultural events such
as communal dinning, art exhibitions, lectures, and educational activities amongst others (Kalaallit
Illuutaat, 2023). Kalaallit llluutaat also houses social associations and offers legal, social, and educational
counselling for Greenlandic citizens. Furthermore, the institution disseminates and provide educational re-
sources on Greenlandic culture and society (Kalaallit Illuutaat, 2023). Following the meeting with one of
the employees of the Kalaallit Illuutaat, we participated in the communal dining at the Ajamut Café four
different days and had conversations with 13 people in groups ranging from 1 —4 persons. All conversations

were in Danish.
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Prototype

Our aim was to design a prototype which communicated the insights from the Deep Purple Project described
in the a priori analysis in Chapter 2. We developed a prototype based on a PowerPoint presentation from a
lecture made by the principal investigators from the Deep Purple Research Project, Alexandre Anesio. The
prototype consisted of 10 images primarily from the PowerPoint presentation and other communication
outputs of the Deep Purple Research Project (Anesio, 2022). The 10 selected images were printed in A4
size and laminated. Pictures were placed randomly on a table at the Ajamut Café.

Conversations

As preparation for having conversations with the people at Kalaallit llluutaat we formulated open-ended
guestions bringing forward the perspective of the other person. We wanted to explore how we could initiate
conversations and let them unfold in many unexpected ways, however our main objective was to include
the other person’s perspective and let conversations develop from their starting point. Afterwards, the con-
versation could unfold in any possible way. At some point during the conversation, we asked the partici-
pants to organise the pictures explain their organisation.

Participant observations and field notes

Observations were collected during conversations with one of us conversing and the other taking notes.
Immediately, after conversations we noted down our reflections. Collecting observations and writing re-
flections had a dual purpose; to apply what we learned from the conversations with the people at Kalaallit
Illuutaat in our development of our communication product and events, and to get experience in conducting
an observational study and applying the method of participant observation. We wanted to explore our role
as an active participant, thus we wanted to get experience in having conversations and interactions which
were authentic and comfortable for the other person to participate in, despite one noting observations during
the whole conversation. The experiences with data collection were applied during data collection at the

communication events in Greenland.

Experiences from Kalaallit llluutaat

Our pilot study gave us experience and some valuable insight into applying objects to initiate and facilitate
conversations centred around the three insights of the Deep Purple Project. The following describes the
main insights and experiences from our pilot study:
Prototype:

e The prototype supported communicating the three insights of the Deep Purple Project.

e The prototype helped bringing forward the other person’s perspective throughout the conversations

we had.

Our role:
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e To bring forward the other person’s perspective and background, we had to bring ourselves for-
ward.
o It was challenging connecting the other person’s perspectives with the insights of the Deep Purple
Project.
Conversations:
e The conversations led to new understandings reached through collaboration.
e The conversations brought us closer to the people we talked to.
Participant observation:
o Itwas challenging to note observations of verbal and non-verbal expressions and interactions taking
place simultaneously as well as the interactions not taking place between us, images, and the per-

sons we had a conversation with.

The prototype supported communication of the three insights and brought forward the
other perspectives

We learned that several people at Kalaallit Illuutaat had pre-existing knowledge about ice algae and the
melting of the Ice Sheet, and some sought out information themselves e.g., attending a lecture on ice algae.
Others had observed, over the last decade, an increased darkening of the Ice Sheet and an increased number
of meltwater lakes when flying over the Ice Sheet. People connected the images to aspects of their own
lives. Often it was the colourful pigmentation of the algae which they would associate with previous expe-
riences. The colouration of the algae would also spark interest in the prototype with persons initiating con-
versations and asking questions because they wanted to know more about the red colour of the algae. This
indicated that the prototype communicated the insight interactions since the most central aspect of the
insight, and the research of the Deep Purple Project, is the pigmentation of the algae and the resulting
colouration of the ice. An image which showed the change in the Ice Sheet’s albedo value using a colour
gradient were highlighted and sparked questions, often the colour gradient would be connected to temper-
ature and melting. Melting is the result of the decreased albedo thus the picture supported us in communi-
cating how decreased albedo leads to increased melting of the Ice Sheet. All the people we talked with
understood that dark ice melts quicker than clear ice, however the dark colour of the ice was associated
with pollution and particles. One person connected the pictures according to the colouration of the ice,
suggesting that the prototype could effectively communicate the insight interactions across various scales.
These preliminary results suggest the importance of the colourful images in communicating the insight

Interactions and the Deep Purple Project’s research.

The prototype gave an insight into the understanding of the insight scale

All the people we talked with at Kalaallit Illuutaat connected and related the images to each other, confirm-

ing that our prototype appeared coherent and as an integrated whole. Most of the people we talked with had
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connected the pictures according to the spatial scale, shown on the images, expressing that the images were
“zooming in or out on the ice”. Alternatively, some would connect the images chronologically according
to how they would be present ice algae in a lecture. These preliminary findings suggest that the prototype
was effective in communicating the insight scale and to get an insight into the other persons’ understanding
of the biological induced darkening of the Ice Sheet. However, it was not clear from our conversations in
Kalaallit llluutaat how the insight systems was communicated. The images were associated with scientific
artefacts and practices e.g., Ice core samples, petri dish and tubes for blood samples. The research practice
of the Deep Purple Research Project was brought up during conversation, both by us and by the other
person, suggesting the insight systems.

Conversations gave insight into experiences with ice and the Greenlandic Ice Sheet

Conversations would unfold to centre around the different ways Greenland is polluted by trash, particles,
and waste both from Greenlandic citizens but also from Western countries. The dark ice was perceived as
polluted with particles from other countries. Some expressed that they were frustrated and worried about
the environmental damage and how that affects the environment. Some engaged in politics and different
projects working with waste in the environment. The impacts on the food resources from the sea was a
reoccurring conversation topic. Some explained the significance of marine resources in their diet but also
in cultural practices such as Qullig, the Inuit oil lamp. They shared examples of how science and research
activities contribute to the pollution and colonisation of Greenland and the Ice Sheet. From the conversa-
tions it was evident that the people we talked with were concerned about the melting of the Ice Sheet and
how Greenland might change with the disappearing of the ice. They shared their experiences with icebergs,
calving glaciers, and the Ice Sheet e.g., their sled dog travels on the ice and how the ice conditions have
changed making it impossible to follow the routes previously used. People at Kalaallit Illuutaat shared
descriptions and photographs of the landscapes in Greenland, their travels, and experiences on the Ice Sheet.
They shared stories from their lives, culture, and language with us. We learned a lot from these conversa-

tions, and some expressed that it was interesting to learn about the ice algae and us as persons.

The conversations brought us closer to the people of Kalaallit llluutaat

The prototype and the conversations brought us closer to some of the Habitués of Kalaallit llluutaat e.g.,
we were given a hug after conversations, and we were invited to participate in other activities at the house.
Our pilot study gave us experience and some valuable insight into applying images to initiate and facilitate
conversations centred around the three insights of the Deep Purple Project. These experiences laid the foun-
dation of the design of our communication product and how we facilitated the communication events in

Greenland.
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3.3 Design of science communication product

Based on our findings from Kalaallit Illuutaat we realised that we needed to redefine our research questions
and how we defined dialogue. What characterises dialogue? How to collect observations which describes
the interactions between participants, the physical objects and us? After our pilot study, we had some ex-
perience in facilitating dialogues about the Deep Purple Research Project. However, it became evident that
the prototype worked well in bringing forward the other persons’ perspectives and knowledge but that it
was not straightforward to connect the other persons’ perspectives and knowledge to the scholarly
knowledge of the Deep Purple Research Project. Still, it was the prototype which supported the connection

between the two perspectives since the images served as a reference point.

Transforming the scholarly knowledge from a PowerPoint presentation to a physical in-

stallation

The process didactic transposition of this study consists of both transposing the scholarly knowledge of the
Deep Purple Research project into a content of a science communication design and transposing the format
of a communication output of the Deep Purple Research Project, a PowerPoint presentation, into an engag-
ing installation. The design process can be perceived as a deconstruction of a lecture into a dialogue-based
design in which images included in the PowerPoint presentation becomes interactive. We wanted partici-
pants’ physical interaction with the objects to support the communication of the three insights of the Deep
Purple Project. To achieve this, we further developed our prototype by printing all selected images in dif-
ferent sizes relative to each other, reflecting the spatial scale shown on the images e.g., the drone image
taken on the Ice Sheet was printed out in a size larger than the image of a hand holding a piece of ice (see
Appx.). The picture of the hand holding a piece of ice were printed in a size larger than the image of ice
algae taken with a microscope and so forth. The selection of images included in the prototype were changed
with the addition of an image of the weathering crust, thereby including a new spatial scale of ice and algae
interactions. The satellite picture of Greenland was replaced with an outline of Greenland, making it pos-
sible printing the image in an AO size print. All images included in the final communication product is
included in the appendix. The idea with the different sizes of the images was to have participants experience
the difference of spatial scale of ice and algae interactions since participants had to interact differently with
the different sized images e.g., for seeing the smallest size images participants had to apply a microscope
to see the image, whereas participants could walk on image of the outline of Greenland. Furthermore, all

objects were designed so participants could leave a ‘trace’ on the object.

The communication product ‘Connecting Communities’
The final communication product ‘Connecting Communities’ was a physical installation consisting of two
main integral components:

e Physical objects communicating the three insights identified as the central aspects of the Deep

Purple research project.
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o A facilitator applying the objects to facilitate a dialogue with participants about the insights of the
Deep Purple Project Research projects.

The physical objects of the installation consisted of the physical components termed ‘Greenland’, ‘Weath-

ering Crust’ and ‘Ecosystem Models’. Each of the components were intended to communicate the three:

interactions, scale and systems and function as a collective whole rather as a collection of separate activities.

Greenland

The component ‘Greenland’ is an outline of Greenland printed out in poster size A0 (84.1 x 118.9 cm) (Fig.
5.2). The picture is attached on a plywood sheet and placed on the floor, facing the direction from which
participant approached the installation (Fig. 5.5). The space within the outline was completely white sym-
bolising the Ice Sheet which covers appx. 80% of Greenland (Raikar, 2023). Plastic gloves and a plastic
cup with purple paint were placed next to the image. The intention with the paint was to have participants
paint on ‘Greenland’ thus colour the Ice Sheet purple, thereby giving the facilitator a possibility of connect-
ing participants’ ‘trace’ on ‘Greenland’ with the insight Interactions. Furthermore, the ’traces’ participants
left on ‘Greenland” were visible to the other participants who engaged with the installation. In that way,

participants communicated with each other and contributed to the installation.

‘Greenland’ was also designed with the intention of giving an insight into participants’ perspectives on the
Ice Sheet by letting the participants decide how to interact with “Greenland” and what to paint. The design
intended to give participants and the facilitator an opportunity to engage with ‘Greenland’ together. This
was supported by the image being placed on the floor with free passage all around the image ensuring that
was space for several people to interact simultaneously and not being restricted to specific areas of the
image. The placement of ‘Greenland’ on the floor also intended to give the participant an experience of
looking down on the Ice Sheet, thereby having the same perspective as a satellite from space (Fig. 5.4).
‘Greenland’ is the largest image in the installation, reflecting that the biological induced darkening of the
ice sheet can be observed from satellites, thereby communicating the insight Scale. Also, it is the largest
scale in which the Deep Purple research team research and quantify the interactions between ice and ice
algae. The Deep Purple research team has developed the interactive webpage ‘Albedo — Time Series In-
spector’ (Deep Purple Research Project, No date-b) with satellite measurements of the albedo of the Ice
Sheet across time scales, thus communicating the insight systems. In the way ‘Greenland’ gives the partic-

ipant an experience of the scale and magnitude of the biological induced darkening of the Ice Sheet.

Weathering Crust

The component ‘Weathering Crust’ was placed on a table within the installation and consisted of a handheld
microscope and three images in different sizes placed in proximity (Fig. 5.1). The three images have all
been taken by the researchers of the Deep Purple Research Project using a light microscope and a handheld

microscope, similar to the one in the installation. The images of the ice algae were printed in a size which

47



made it difficult to see what the images showed. Some of the small pictures were placed in a glass bowl
next to the microscope. Others were placed on top of an image of the weathering crust. The image of the
weathering crust was printed in a larger size larger than the images of algae cells (Fig 5.1, see Appen-
dix.). The microscope in ‘Weathering Crust”” was provided by the Deep Purple Project and is one of the
microscopes the researchers apply in their fieldwork on the Greenlandic Ice Sheet when collecting samples
of the ice algae. It is possible to adjust the magnification by scrolling on a feature on the microscope. The
microscope works by connecting to a smartphone through a hot spot and display the image on the screen
of a smartphone. Using the smartphone videos and photos can be taken of the enlarged image shown by the
microscope. A headlamp was placed next to the microscope to provide better light conditions when using
the microscope (Fig. 5.1).

The different sizes of the images intended to communicate the insight scale and intended to have partici-
pants experience how it is necessary to use a microscope to see the ice algae and the structure of the weath-
ering crust which the algae inhabit and interact with. ‘Weathering Crust” was designed with the intention
of having participants experience how Deep Purple researchers investigates the ice and ice algae when they
conduct field work on the Greenlandic Ice Sheet. The component was designed as a model of the weathering
crust of the Ice Sheet which can be investigated and explored by the participants using the microscope. The
facilitator has the possibility to connect participants’ interactions with ‘Weathering Crust’ to the field work
practice of the Deep Purple Project, thereby communicating the insight Ecosystems. Furthermore, the model
is designed to communicate the insight Interactions, by showing that the structure of the weathering crust
is a heterogenous, porous, dynamic, and constantly changing environment rather than a solid block of ice.
The heterogeneity and porous structure of the weathering crust are shown on the picture and participants
can explore the structure by using the microscope. The small images of ice algae in ‘Weathering Crust’
were also designed with the intention to create coherence in the whole installation, across components. The
participants were invited by the facilitator to glue the small images of algae on any object within the instal-
lation, thereby encouraging participants to connect the different objects instead of perceiving each compo-
nent of the installation as separate activities. Gluing the small algae picture permanently on objects was

also one of ‘traces’ participants could make on the different objects of the installation.

Ecosystems models

Similar to the prototype tested at Kalaallit Illuutaat, pictures in the different sizes were placed randomly on
a table in the installation, constituting the component ‘Ecosystems models (Fig. 5.3). The component was
designed with the intention to give participants an experience and understanding of how the Deep Purple
Research Project understands the ice algae and ice as ‘supraglacial ice algal systems’ which they investigate
using models of the interactions between ice algae and environmental variables, as described in Halbach et
al. (2023). When interacting with the object “Ecosystem Models”, participants are invited to connect images

of ice and ice algae interactions, across a range of spatial scales, making a visual model of the ice and algae
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interactions (Fig. 5. 4). During the pilot study, we discovered that by inviting a person to organise images
we were giving insights to their understanding of the ice and algae and how they interact. From the way
participants would arrange the images of ‘Ecosystem Models’ the facilitator would have the opportunity to
connect participants’ model to the models of the Deep Purple Research Project. ‘Ecosystem Model’ com-
municated the insight Scale by having the different sized images show the range of spatial scales in which
ice and ice algae interactions take place and the insight Interactions by letting the participants investigate

how the images of dark ice and ice algae are connected.

Discourse and facilitator design

The final communication product ‘Connecting Communities’ consisted of both physical components (Fig.
5.6) and a facilitator. The installation was designed with an interdependence in mind, meaning both the
physical components and the facilitator were an integral part of the science communication design. During
science communication events we were facilitators, taking on the role of a scientists, specifically for this
study a Deep Purple researcher. The facilitator was designed with the intention to engage participants a in
dialogue centred around the three insights. There are many ways to understand dialogue. Some definitions
define dialogue as when all participants have an equal position and when all contributions are assigned the
same value (Vice, 1997). Other definitions do not take the participants’ positions into account but states
that all utterances are dialogical because they are a response (Vice, 1997). In this study, we applied the
definition of dialogue described in the analytic framework of meaning making interactions in science class-
rooms developed by Scott et al., (2006). They differentiate between an authoritative and dialogic discourse
with a dialogic discourse being defined as a discourse in which several perspectives are represented along-
side the scientific perspective. In an authoritative discourse only, the scientific perspective is represented.
According to Scott et al. (2006) a discourse is interactive when it allows for participation of more than one
person and noninteractive when it excludes participation of other people (Scott et al., 2006). Furthermore,
they describe two structures of interaction: the triadic structure (I-R-E triads = Invitation-Response-Evalu-
ation), which characterises an authoritative discourse. The chain structure (I-R-P-R-P = Invitation-Re-
sponse-Prompt...) often characterises a dialogical discourse (Scott et al., 2006). During the communication
events, facilitator aimed for facilitating a dialogic discourse with a chain structure, since the chain structure
is an indicator of a dialogical discourse (Scott et al., 2006). To assist the facilitator in implementing a
dialogic discourse, we prepared a sheet with questions and phrases in Danish and Greenlandic to ask par-

ticipants.
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Figure 5. Photographs showing the physical components of the installation ‘Connecting Communities’ and the installation setup

at communication events in Sisimiut. 1) the component ‘Weathering crust. 2) The component ‘Greenland. 3) The component ‘Eco-
system Models’. 4) Participants engaging with the ‘Ecosystem Models’ and ‘Greenland’ during science communication event. 5)
The installation setup at the llisimasat Science Festival. 6) The installation setup at the upper secondary school, GUX. 7) The in-
stallation setup at the upper secondary school, GUX 8) A bulletin board in Sisimiut showing the programme of Ilisimasat Science

Festival. Photo courtesy of the authors.
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Chapter 4 Methods

4.1 Data collection

Observational study

This study is an observational study in which we apply qualitative methods to collect data. Observational
studies are studies in which one observes how people act (Aarhus Universitet, No date-c), and differs from
experimental studies since there are no control or treatment groups. This means that observational studies
are more flexible to explore otherwise difficult questions, but the lack of control means that there is a risk

of confounding variables and observer bias of the researcher (George, No date).

Participant observation

We used participant observation as a method for collecting data. Participant observation is a branch of
observational study that allows the researcher to be an active participant while also observing the interac-
tions in a natural settings (Kgbenhavns Universitet, No date). When applying participant observation as a
method, the researcher is actively participating by interacting with the participants and trying to collect as
many observations as possible to produce a detailed description of the event (Kagbenhavns Universitet, No
date; Aarhus Universitet, No date-a). To collect observation using the method of participant observation, it
is recommended to make a document which can guide the data collection, helping the researcher focus on
what is interesting (Kegbenhavns Universitet, No date). We made an observational guide since we were
interested in specific interactions between the objects, facilitator, and participant, and we were interested
in how the facilitator used the objects in the dialogue with the participant. The observation guide document
was also supposed to be used for writing field notes, but early on during data collection, we experienced

that blank paper was more efficient for writing faster.

Field note technique

We collected observations as handwritten field notes. Handwritten field notes are a common method within
anthropology used for collection details from an observed event (Aarhus Universitet, No date-b). When
setting up the installation we made a mental exercise, as described in Emerson et al., (2011), in which we
wrote about the physical setting, our setup, and our own mental state to go into ‘an observant state’ and
being more aware of the details during events. Following the guideline for handwritten field notes by Em-
erson et al., (2011), we used jotted notes during the data collection, which is a form of notetaking that relies
on speed rather than accuracy, by encouraging the use of codes, abbreviations, and symbols to spend less

time writing, and more time observing. After data collection, we rewrote the jotted notes to field notes.
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4.2 Communication events in Sisimiut, Greenland

Our three communication events took place on the 25™, 27" and 28™ of February 2023 in Sisimiut, Green-
land. Table 1 summarises our data collection during the communication events which had a total of 25
participants in 13 groups, and the number of participants would vary between 1-4 for each of those groups.
We changed our roles as either facilitator or observer between groups. The length of the conversations was

not set beforehand, and they varied in length between 5-25 minutes. Following Table 1 is a description of

each setting and communication event.

Group no. Setting Participant no. Facilitator
11 Sciencefestival  1-4  Dan

1.2 Science festival 5 Dan

13 Science festival 6 Caroline

1.4 Science festival 7-9 Dan

15 Science festival 10 Caroline

1.6 Science festival 11 Caroline

1.7 Science festival 12-13 Caroline

2.1 GUX - day 1 1-2 Caroline

2.2 GUX - day 1 3-4 Dan

2.3 GUX - day 1 5-6 Caroline

24 GUX - day 2 7-8 Dan

25 GUX - day 2 9-10 Caroline

2.6 GUX - day 2 11-12 Dan

SUM =13 3 settings 25 participants D=6,C=7

Table 1. An overview of data-collection during science communication events incl. the number of participant groups (First col-
umn) and setting (Second column). Number of participants in each group (Third column). The person facilitating the group of
participants (Fourth column). The final row indicates the total number of groups, settings and participants and the amount of dia-
logues Dan (D) and Caroline (C) facilitated.

When approaching participants and initiating dialogues, participants were informed about the study and
their anonymity, and they had to accept participating in this study for the participants and our dialogue
being included in the study. Each participant was introduced to the study and the participants were made
aware that we were collecting observations for research. During each conversation, one of us would facili-
tate the dialogue with the participants (Facilitator) while the other noted down observations without engag-
ing with the participants (Observer). After engaging with a participant group, the facilitator and the observer

would write down their reflections and additional observations.

Communication event 1 at llisimasat Sisimut Vidensfestival 25/02/2023

The first communication was at the llisimasat Science Festival held at the cultural centre, Taseralik, in

Sisimiut (Fig. 5.5). Taseralik facilitates different cultural events such as cinema, theatre, exhibitions,
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conferences, events etc. The llisimasat Science Festival in Sisimiut were arranged by DTU Arctic. The
festival took place over 5 days with various events incl. lectures, and informal meetings between researchers
and citizens taking place at different venues in Sisimiut. The festival was promoted through bulletin boards
in the town of Sisimiut (Fig. 5.8) and on Facebook. At Taseralik a few booths were set up advertising
education programs. Our installation was placed at the entrance of Taseralik, and it was the first thing
people saw as they entered. In this setting, the setup of our installation consisted of ‘Weathering Crust’
placed on a table, and ‘Ecosystem Models’ placed next to ‘Greenland’ on the floor (Fig. 5.5). The partici-
pants of this communication event were a heterogenous group with different backgrounds and age groups
from children to pensioners being represented. Participant groups varied in size between 1-4 people for
each interaction (Table 1).

Communication event 2 at GUX 27/02/2023

The second communication event was at the upper secondary school, GUX, in Sisimiut (Fig. 5.6). We
started introducing ourselves in the classroom, the project and inviting students to participate. The installa-
tion was placed in a separate classroom. Students would volunteer to partake in our communication product.
The setup consisted of two tables, with ‘Weathering Crust’ being placed at one table and ‘Ecosystem Mod-
els’ at another. ‘Greenland” was placed on the floor. All the components of the installation had space around
them so they could be accessed from all directions (Fig. 5. 6). The participants of the communication event
2 were all students at the secondary school, GUX, in Sisimiut and participants participated in groups of two
(Table 1).

Communication event 3 at GUX 28/02/2023

The third communication event took place at upper the Secondary School, GUX, in Sisimiut (Fig. 5.7). All
participants were students at the school, however, they were from a different class than the participants
from the previous communication event. We started by introducing ourselves, and the project and inviting
them to participate. The setup was placed in a chemistry lab close to the classroom. Here our setup was the
same as the previous day and the students volunteered to partake in our activities (Fig. 5.7). The participants

participated in groups of two (Table 1).
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4.3 Data analysis

Thematic analysis

To analyse our collected observations during science communication events we used thematic analysis as
defined and described by Braun and Clarke (2006) to look for patterns (themes). The search for themes
requires the researcher to assign codes to data extracts. A data extract is a chunk of data that the researcher
has separated from the other data, while a code is a short description of a data extract (Braun & Clarke,

2006) In the coding process, the research question and the re-

searcher assigning codes determining which codes are as- 1. Familiarizing oneself with

signed to a given data extract. When all data extracts have been the data

given a code, the researcher combines codes to create themes. Generating initial codes

The theme is therefore a researcher’s interpretation of a pattern Searching for themes

of codes with the codes and data extracts being interpretations Reviewing themes

o & D

of the data. Throughout the thematic analysis, researchers Defining and naming

move between levels of abstraction, themes and codes looking themes

for nuances and descriptions of the data, actively interpreting 6. Producing the report

the dataset (Braun & Clarke, 2006).

Figure 6. The six phases in a thematic analysis
Because thematic analysis is a flexible method it is applicable (Braun & Clarke, 2006).
for many research paradigms and purposes, but it is also diffi-
cult to report properly due to the many conscious choices to make, which is important because flexibility
makes the many thematic analytics different from each other. To make it more systematic and thorough,
Braun and Clarke defined six phases in thematic analysis which we have used to guide our data analysis
(Fig. 6). The phases are not in an exact linear process, and some phases happen simultaneously (Braun &
Clarke, 2006).

We approached our data analysis from an explorative perspective, meaning that we did not have an a priori
assumption of the data. We conducted an inductive thematic analysis in which we through recursive rounds
of coding created themes which responded to our research questions. First, we familiarized ourselves with
the data by transcribing our field notes verbatim, including filler words, pauses, laughter and sounds, cre-

ating a single coherent document. We re-read this document while taking notes for initial ideas for codes.

Coding process

Initially, in the coding process, we pooled all our observations from our communication events with each
observation constituting one data extract. We sorted our data extracts in relation to the three insights of the
Deep Purple Project, meaning that if we found a data extract to reflect a communication of the three insights,

we linked that data extract to the particular insight. Often the communication of an insight would be
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reflected implicitly, meaning that the participants' experience, understanding and response to an insight
were not always explicitly stated by the participants. We chose to interpret our observations in a semantic
manner, and we found it necessary to use multiple codes for a single data extract to have a descriptive
analysis of the interactions. Data extracts which did not reflect a communication of either of the insights
were grouped together. After assigning the data extracts to the three insights, we conducted two rounds of
inductive coding. We would code separately and compare codes after each round of coding. If there were
any differences between the codes we assigned to the data extracts, we would agree on how specific data

extracts should be coded.

Developing a model during the coding process

During the coding process, Figure 7 emerged from the inductive coding. The figure illustrates the interac-
tions between actors (participants, objects, and facilitators) within the installation. Our data analysis showed
that we had observations of three different actors simultaneously interacting with each other during our
communication events (Fig 7). We used the figure as an analytical tool to group the codes from our induc-
tive data analysis. We did this by asking ourselves questions of how the codes provided insight to the
interactions between the objects, participants, and facilitator e.g., does this code say something about how
the participants interacted or not interacted with the facilitator? How did the participants interact with each

other? How did the context influence the interactions between the participant, object, and facilitator?

Merging codes into themes

We merged the codes to create 14 categories, which were then merged into 11 preliminary themes. Finally,
we revised and merged the 11 themes during the writing process into 4 distinctive themes. Each of the 4
themes describes different aspects of the actors and their interactions with each other. We present the four
themes of our thematic analysis in the following results chapter as four distinguishable themes, each with
selected quotes. Quotes included in the thematic analysis have been translated into English and edited for
readability. This editing entailed omitting filler words, eliminating irrelevant words or sentences, and add-
ing words for additional information e.g., what objects either the participant or the facilitator is referring

to.
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Model of interactions

Participant Participant

Facilitator

Context

Figure 7. Model illustrating the interconnectedness of interactions between participants, object, and facilitator during
our communication events in Greenland. Both the object and the facilitator are components of the communication prod-
uct ‘Connecting Communities’. The circle symbolises the context in which the interactions between actors take place.

The model is developed from our thematic analysis.

Chapter 5 Results

5.1 Communication events at GUX Sisimiut, Greenland

Recall, that our communication design was designed using the framework of discourse by Scott et al.,
(2006). In the two communication events we delivered, the patterns in communication were markedly dif-
ferent. These different patterns did not affect the analysis at the level of themes and codes, but we will
revisit the implications of the patterns in the discussion. The interactions we had with participants at GUX,
Sisimiut were different from the ones we had during the Ilisimasat Sisimiut Science Festival. The dialogue
we had with students during our communication event at GUX Sisimiut could be characterized as having
an interactive authoritative discourse, resembling a question-and-answer routine with us primarily asking
guestions and students answering. The conversations were still functionally dialogic since students’ per-
spectives and ideas were acknowledged by us as facilitators and the objects but the interanimation was
generally low since students only interacted with the objects and shared their perspectives when explicitly
asked or encouraged by us, thus we were guiding the dialogue. We did not change our approach to the
facilitation of the interactions between communication events; we asked the same initial questions and set
up the installation in the same way. We had more experience to draw on at GUX Sisimiut from our
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communication event at the llisimasat Sisimiut Science Festival. However, at the Ilisimasat Sisimiut Sci-
ence Festival we experienced some participants having a high level of interanimation with asking questions,
exploring different ways of interacting with the objects and taking initiative in the dialogue with us and
when interacting with the objects, so the dynamic between the facilitator (us) and the participants was the
facilitator following the participant. Contrary, the dynamic between the facilitator and the students differed
from our experiences with the participants at the llisimasat Sisimiut Science Festival with the students
following the facilitator. In the discussion session, we will unfold possible explanations for the dynamics

between us and the students during our communication events at GUX Sisimiut.

5.2 Analysis

From our thematic analysis, we have constructed four themes. All four themes describe different aspects of
the observed interactions between the participants, facilitator, and the objects during the communication
events in Greenland. First, we present three of the themes with each unfolding how either the participants,
facilitator or the objects interacted and engaged with each other during the events. Following, we present a
cross-cutting theme which encompasses the varying ways of verbal and non-verbal communication ob-
served during the events. The four themes are The four different aspects of facilitating a dialogue-based
science communication product, The ‘Engaged’ Participant, Objects have agency, and Verbal and non-

verbal communication.

Theme 1 The four different aspects of facilitating a dialogue-based science com-

munication product

This theme describes the different ways we facilitated during the communication events. These different
ways of facilitating derive from our data analysis as patterns in our coding and should not be understood as
‘ways of facilitating’ we were consciously aware of while we were engaging with the participants in the
situation. We observed four distinguishable ways of facilitating: (1) disseminating scholarly knowledge,
(2) making an effort to establish a good relationship with the participants, (3) bringing forward the partici-
pants' perspectives, (4) connecting the participants’ perspectives together with the scholarly knowledge of
the Deep Purple Research Project. In the following section, we describe the different ways we observed

ourselves facilitate by providing concrete examples from our data extracts.

Disseminating scholarly knowledge

One of the identified ways of facilitating was the dissemination of scholarly knowledge, specifically the
three insights of the Deep Purple Research Project. The facilitator provided information or instructions to
the participants, attempting to guide and support them in understanding the scholarly knowledge. This is

shown in the following example:
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Q1. “Caroline explains how the ice melts faster and involves the image that illustrates the
dark and white ice gradients on a large scale. Caroline: “There is a person here. What do
you think that is” while pointing at the dark part of the image.”

(Dialogue 2.1, lines 512-513, authors’ translation)
In the above the facilitator Caroline is disseminating scholarly knowledge by explaining how the ice is
melting faster. The facilitator was observed disseminating scholarly knowledge through dialogue by asking
the participants questions, as seen in the above example. When participants responded we sometimes ob-
served the facilitator assess the participant’s response and understanding of the disseminated scholarly
knowledge. Following assessing the response of the participant, the facilitator would continue disseminat-
ing the scholarly knowledge of the Deep Purple Project as seen in the following example:

Q2. “Participant 3 responds to Dan: ‘The coloured ice is melting quicker.” Dan evaluates

and confirms that is correct. He connects it to the image of the albedo of the Ice Sheet, points

to the image and explains how you can find the ice algae.”

(Dialogue 2.2., lines 605 — 608, authors’ translation)
This quote exemplifies how the facilitator, Dan, expresses an assessment of the participant’s understanding
of the albedo concept by stating that their response is correct. Following, the facilitator elaborates on the
participants’ response and connects it to the image of the albedo value of the Ice Sheet and the ice algae.
This exemplifies how the facilitator was sometimes observed to assess the participants’ responses whilst
disseminating scholarly knowledge. Other examples of the facilitator disseminating scholarly knowledge
include the facilitator instructing the participant to engage with the objects in a certain way e.g., when the

facilitator instructs the participants how to use the microscope in ‘Weathering Crust’.

Bringing forward participants’ perspectives and knowledge.

From our data, we found a pattern in how the facilitator made an effort to bring forth the participants’

perspective and knowledge. This section describes the ways the facilitator invited participants to share their

knowledge and perspectives. This differs from the above section which describes how the facilitator would

bring forward the scholarly knowledge and perspective of the Deep Purple Project when disseminating.
Q3.” Caroline: 'what image catches your eyes?’ Participant 6 points to the image of the
different coloured snow: ‘this one’. Caroline: ‘how come you choose that image?’ Partici-
pant 6. I don’t know, the green colour?’ Caroline explains what is shown in the image.
Participant 6 points to the black coloured ice on the image of two gloves holding ice cores
and asks: ‘What is that?’. Caroline: That is algae have you seen those something like that
before?’ Participant 6 says no. Caroline: ‘Do you want to try and colour the ice like the
algae?’ Participant 6 says yes.”
(Dialogue 1.3, lines 163 — 174, author’s translation)

The quote exemplifies the various ways we observed the facilitator bringing the participant’s perspective

forward. In the above the facilitator Caroline initiates the dialogue by asking the participant which image
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stands out to them, thereby starting the dialogue from what has caught the participant’s attention, in the
above example, the coloured snow. In the example above the participant asks a question about the dark ice
shown on one of the images, when replying the facilitator asks if the participant has seen the dark ice before,
thus bringing the participant’s experience and knowledge of dark ice into the dialogue. Thereafter, the
facilitator invites the participant to paint on the object ‘Greenland’, thus bringing forward the participant’s
perspective by inviting them to leave a mark on one of the objects of the installation which the dialogue on

the ice algae and darkening of the Ice Sheet can developed from.

Sometimes participants did not respond to the facilitator’s efforts to bring forward their perspectives e.g.,
often when the facilitator asked participants an open question specifically about their feelings about the
melting of the ice sheet, they would not give a response. Instead, we observed participants sharing their
perspectives and knowledge when the facilitator framed the questions in relation to the objects, as exem-
plified in Quote 3. How the objects brought forward participants’ perspectives is described in the theme
‘Objects have agency’.

Making participants feel comfortable

In the above, we have described two ways of facilitating the disseminating scholarly knowledge and bring-
ing forward the participants’ perspectives. Both ways describe how we facilitated the directional flow of
information between the facilitator and the participants by bringing forward both the scholarly knowledge
of the Deep Purple and the participants’ knowledge at the communication event. Moreover, we observed
the facilitator making an effort to make the participants feel comfortable in the situation. This aspect of
facilitating is therefore concerned with the social situation in which the exchange of knowledge between
participants and facilitator is situated. During the communication event, we observed the facilitator estab-
lishing a comfortable social environment by introducing themselves in Greenlandic, acknowledging the
participants’ presence, and showing appreciation for the participants’ participation and input. Furthermore,
we observed the facilitator express admiration and interest in the participants’ work, knowledge, and expe-
rience by using both verbal and non-verbal expressions incl. body language. Humour was also used by the
facilitator when engaging with participants to create a comfortable social situation, as exemplified in the
guote below:

Q4. “Caroline:” If you want, you can glue these small images wherever you want, also on

me haha!”

[...] The participants laugh and starts gluing the images on some of the images laying on

the table, though not anywhere else.”

(Dialogue 2.5, lines 877-880, authors’ translation)

59



The quote shows how the facilitator jokes about themselves which makes the participants laugh, thus re-
ducing the formality of the installation and the social situation. The quote exemplifies how humour was
sometimes used by the facilitator in the interaction between the facilitator and participants.

All the above describes various ways in which the facilitator made an effort to make the participants feel
comfortable in the social situation of the communication events. From our analysis, we found a central
aspect of facilitating a dialogue-based science communication product and engaging with participants was

to make participants comfortable in the social situation.

Making connections

The fourth aspect of facilitating, which we observed during our communication event, describes how the
facilitator made various connections. The facilitator made connections between the participants’ perspec-
tives and input and the scholarly knowledge of the Deep Purple Research Project embedded in the objects
or disseminated by the facilitator. Furthermore, the facilitator was observed to connect the objects of the
installation and finally, the facilitator was observed to make a connection between themselves and the par-
ticipant. This way of facilitating is distinguishable from the previous three, as it addresses how the facilita-
tor is making connections, such as a connection between what the participant is saying together with what
a Deep Purple researcher might do, or connections between the activities in the installation.

Q5 “Participant 12: “It is interesting, how the melting is affecting the coast, especially as

the ice-algae is flowing with the water, do you know if they can survive there? [...] Caroline:

“That is so well said, and it is exactly what a researcher might ask” as she seems to be

excited about the participant’s question.”

(Dialogue 1.7, lines 418-420, authors translation)
In the example above, the participant asks a question, and we see that the facilitator responds by comparing
the question to a researcher’s way of questioning. We also see that the facilitator connects the participants’
engagement with the objects to the researcher’s systematic approach:

Q6 “Dan explains that researchers use that microscope to investigate the ice. He shows the

microscope and explains that participant 11 and 12 have been working just like the research-

ers.”

(Conversation 2.6, lines 1018-1021, authors’ translation)
Here the facilitator, Dan, explains that the way participants use the microscope is similar to researchers,
thus connecting the participants with the researchers. The two examples above show how the facilitator
connected the participant engagement with the installation to a researcher, either by what they said or with
what they did. Another way the facilitator seemed to create connections, was by connecting the three ob-
jects:

Q7. “Caroline: “We can get a little closer to them [the ice algae] with the microscope we

have brought with us” and shows the participants the table with the microscope.”

(Dialogue 2.3, lines 687-688, authors’ translation)
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This exemplifies how the facilitator was transitioning from one activity to another, by making a connection
between the objects of the installation. In this example, participants and the facilitator had been talking
about ‘Ecosystem Models” when the facilitator made a transition between the components of the installation
by inviting participants to engage with ‘Weathering Crust’ by inviting participants to take a closer look at
the ice algae using the microscope. However, we observed that sometimes the facilitator did not make a

clear connection between activities and objects.

In this theme we have identified patterns in our observations of ourselves whilst facilitating dialogue-based
science communication during the communication events in Greenland. These patterns have been defined
into four distinguishable ways of facilitating We will further unfold these ways of facilitating in the discus-

sion section.

Theme 2 The ‘Engaged’ Participant

This theme describes the various ways in which the participants engaged with the facilitator and the objects
of the installation during the communication events in Greenland. It is apparent from our analysis that we
learned about participants who engaged with the installation e.g., their work, their previous experiences and
knowledge. Additionally, our analysis shows that there was a spectrum of ways participants engaged with
the installation ‘Connecting Communities.” This spectrum ranged from participants being unresponsive to
taking initiative when engaging with the objects and the facilitator. In the following, we describe and give
examples of the various ways participants engaged or did not engage with the facilitator and the objects of

the communication product ‘Connecting Communities’.

The difference between interacting and engaging

During our communication events in Greenland, we perceived people as participants if they spent a con-
siderable amount of time looking at the installation ‘Connecting Communities’, enquiring about the instal-
lation and/or investigating the objects. In the following example, a group of participants were interacting
with the installation by spending time looking at and enquiring about the installation however they did not
respond to the facilitator’s invitation to engage with the installation:
Q8. “Dan approaches the participants in English and invites them to participate in the ac-
tivities. Participants do not respond but look at him. Participant 1 asks ‘What are you do-
ing?’ Dan answers: ‘We are trying to talk about some stuff we brought.” Dan invites partic-
ipants to participate in the microscope activity. Dan shows them a piece of ice. Participants
go back and forth. They look at Dan but do not engage with the objects or in dialogue.”
(Dialogue 1.1, lines 2 — 11, authors’ translation)
The quote shows the distinction between participants who would interact but not engage in the communi-
cation product when invited by the facilitator. The above quote is a part of a longer interaction between the
facilitator and participants which exemplifies how we observed some participants interacting by going back
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and forth from the installation, spending time looking at the objects and the facilitator and by asking ques-
tions, however, as seen in the quote above, the interaction did not lead to participants engaging with the
objects or in dialogue with the facilitator.
The following example shows the other end of the observed spectrum of the ways participants would engage
with the communication product. The participant initiated an interaction with the facilitator by asking a
guestion, engaging in a dialogue with the facilitator, engaged with the objects of the installation, asked
guestions, took initiative, and shared their knowledge, reflections, and experience with the facilitator:
Q9. “Participant 12: ‘What is this, temperature?’ [Refers to the image of the albedo value
of the ice sheet]. [..] Caroline explains to Participant 12 that the image shows albedo and
that it is related to temperature, and she explains that ice algae reduce the albedo. Partici-
pant 12 explains and points to the outside. [she has observed that the dark snow on the road
melts slower than white snow in Spring and that is contradictory to the concept of albedo
Caroline is explaining]. [...] Participant 12 jokes and they laugh [...] Caroline explains that
similar to how the scientists put things into systems, they [Participant 12 and 13] can make
a system. [...] Participant 12: “Can I cut in this? " [the image showing the albedo value of
the ice sheet].”
(Dialogue 1.7, lines 350 — 369, authors’ translation)
The quote above shows how participant 12 initiated the dialogue with the facilitator by asking a question
about one of the images of the installation. The participant also engages in dialogue with the facilitator by
asking questions and contributing with their own experience and observations of dark snow and ice melting
slower than white snow. This contradicts the concept of albedo which the facilitator is explaining, thus the
participant contributes with a different perspective on albedo and melting of ice. Furthermore, the partici-
pant jokes which is also a contribution and way of engaging in the social situation. Additionally, to engaging
with the facilitator in dialogue, the participant also engages with the objects when invited by the facilitator.
As seen in the example above, the participant asks if she can engage with the object in an unintended way
by cutting in one of the images, thereby showing initiative. The above quote exemplifies a participant who
engages in the communication product by taking initiative, sharing their perspectives, asking questions, and

joking with the facilitator.

The two examples above describe the opposite ends of the spectrum of how participants would engage with
the installation ‘Connecting Communities’. Ranging from the first example of the group of participants
who did not engage to the example above of a participant engaging, we observed different ways participant
would engage with the installation within this spectrum. In the following we will describe the multiple ways

in which we observed participants engage.
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Different ways participants engaged with the facilitator

During our communication event, we observed various ways in which the participants would engage in
dialogue with the facilitator ranging from not responding to the questions put by the facilitator to initiating
a dialogue with the facilitator. We observed that participants participated and contributed in different ways
to the dialogue with the facilitator. From our analysis it became clear that participants engaged in dialogue
with the facilitator by answering the questions posed by the facilitator, sharing their own experience and
knowledge of the ice, the ice sheet and ice algae and by sharing their reflections and thoughts on the objects

and the way in which they have engaged with the objects.

Examples of how the participants engaged with the facilitator

Some participants engaged with the objects but not in dialogue with the facilitator. We observed some
participants responding with silence or with incomprehensible sounds when the facilitator asked them ques-
tions to initiate a dialogue. Some participants also exhibited body language which indicated that they did
not want to engage in dialogue with the facilitator by having closed body language and not looking at the
facilitator even though they would engage with the objects. However, most participants were observed to
engage in dialogue with the facilitator. How participants would engage in the dialogue differed with some
participants engaging by answering the facilitator’s questions. The following shows an example of partici-
pants engaging in dialogue with the facilitator primarily by answering the questions asked by the facilita-
tor:

Q10. “Dan asks if they have been to the ice sheet? Participant 8 replies that she has been

to the ice sheet in Kangerlussuaq. Dan kneels and points to ‘Greenland’ and asks if Kanger-

lussuagq is located at a specific point. Participant 8 points to the ‘Greenland’. Dan asks how

itis like on the ice sheet. Participant 8 says that there are almost no plants and that there is

cold. Dan asks if they have seen dark ice. Participant 8 responds: ‘Grey.’””

(Dialogue 2.4, lines 747 -755, authors’ translation)
The above quote exemplifies some of the dialogues we observed between the facilitator and participants
which were characterized by the facilitator asking questions and the participants replying to the questions.
Other participants were observed to engage in dialogue with the facilitator by contributing with their own
knowledge and experiences, and instead of having to ask questions to continue the dialogue, the facilitator
asks elaborating questions to what the participant shared [Q9].
Even though we engaged with a variety of participants in different settings we observed a progression in
the dialogue between the facilitator and the participants. Often the facilitator would initiate dialogue by
asking the participants what objects caught their eye and why. The facilitator would then invite participants
to engage with one of the objects [Q3]. If participants engaged with the objects they would arrange images,
paint on the large-scale outline of Greenland and use the microscope to look at the small-scale images and
the dialogue between the facilitator and participants would be centred around the way participants engage
with the objects. This progression is exemplified in the following quote:
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Q11.” Dan invites the participants to organize the images and shows how they can move the
images around. Participant 7 and 8 arranges the images while they speak in Greenlandic.
They giggle. Dan asks about the organization of the images. Participants 7 and 8 giggle and
replies: ’seen from above, what you can take.’ Dan gesticulates with his hands that they are
zooming in. Dan highlights the small microscope images of ice algae and uses it as a tran-
sition between the objects ‘Ecosystem Models’ and ‘Weathering Crust’. Dan instructs Par-
ticipants 7 and 8 in using the microscope.”
(Dialogue 2.4, lines 774 — 784, authors’ translation)
The above shows how we often observed the dialogue between facilitator and participant unfold. In the
example the facilitator Dan invites participants to engage with the objects and the participants organize the
images. Following their arrangement of the images, the facilitator asks participants if they can explain how
they have arranged the images, exemplifying many of the dialogues we observed between the facilitator
and participants with the facilitator asking participants questions about their reflections, how they under-
stood the objects and the way they have either placed, painted or other ways engaged with the objects. As
exemplified above we often observed that when participants and the facilitator had talked about the partic-
ipants’ way of engaging with the objects, the facilitator would invite the participants to engage in another
object in the installation e.g., the microscope and then the dialogue would progress in a similar manner with
the participants engaging with another object and the facilitator asking participants to explain the way they

engage with the objects.

How participants engaged with objects

Above we described the various ways participants engaged in dialogue with the facilitator, and in the fol-
lowing section we describe how participants engaged with the objects of the installation. We observed
various ways participants engaged with the objects, ranging from participants not engaging with the objects
to participants engaging with the objects by taking the initiative to engage with the objects in unintended
ways. The two examples below illustrate this range of ways to engage with the objects, from no interaction
with the objects to using the objects in unintended ways.
Q12. “Dan invites participant 5 to look at the images on the floor. Participant 5 responds:
“Interesting”. Dan explains how the images can be moved. Dan: “There is no right or wrong".
Participant 5 asks: "Are you making a poster?”. Dan: "We are trying to understand how we
can understand it in various ways'. Dan changes activity. [...]. Participant 5 does not inter-
act with the images. Participant 5 talks about water on the ice: "It is not that I don’t want to
drink it. I love to hike. I have my own tourist company. | am not afraid of It.” Dan: "It sounds
like you think the water is alive? “. Participant 5: "It sounded like | was afraid of those
animals. I am not””.

(Dialogue 1.2, lines 55 — 72, authors’ translation).
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The above exemplifies a dialogue between the facilitator and a participant where the objects are not in-
cluded, despite the attempt from the facilitator. The facilitator invited the participant to engage with the
objects and the participant expressed that the objects were interesting but did not interact with them beyond
that. Instead, the participant engages in a dialogue with the facilitator centring around the participant’s own
experience and the organisms inhabiting the ice. However, the participant could still use the objects as a
point of reference, that is interacting with the objects, by using ‘Greenland’ to show and explain their back-
ground whilst engaging in a dialogue with the facilitator.
Most participants would engage with the objects, either by painting on ‘Greenland’, arranging the images
or looking through the microscope, which is how we designed the objects. Furthermore, some participants
are extending this engagement by interacting with the objects in an unintended way.
Q13. “Participant 12: "Can | cut in this image? ~ [the image showing the albedo value of
the ice sheet]. After a few seconds of consideration, Caroline says: “yes” (and seem excited
about the proposition) while smiling and nodding. Caroline gives scissors to participant 12
who cuts the image in half. Participant 12 is squatting down, pointing, asking about the
different image, and moving them around.”
(Dialogue 1.7, lines 368-372, authors’ translation)
In this example, the participant engages with the image of the object ‘Ecosystem Models’ and cuts one
image in half, so it better comforts their arrangement of the images. Here the object is the centre of attention,

but the participant is interacting in an unintended way, by cutting the image.

What is an engaged participant?

In the above, we have described the varied expected and unexpected ways in which participants were ob-
served to engage and not engage with the objects and the facilitator of the installation ‘Connecting Com-
munities. Despite the participants engaging to a varying degree in the installation, it is evident from our
data analysis that from all the dialogues we had with the participants who engaged in the installation we
learned something about them regardless of how much or how little the participants engaged with the ob-
jects or in the dialogue with the facilitator. Our analysis expanded on our understanding of what an active,
engaged participant means in dialogue-based science communication. Our analysis cannot provide any in-
sights into why participants decided to engage or not in the ways they did, however, our analysis suggests
that how the participants decide to engage is just as important as if they decide to engage. We will discuss

the implications of these findings in the discussion section.

Theme 3 Objects have agency

This theme describes the ways the objects are interplaying with the participant and facilitator during the
communication event, and in this sense, we understand the objects as active actors in the dialogue, just like
the facilitator and participants are actors in the dialogue. In the following, we give examples of the ways
the objects played an active role by supporting and initiating dialogue between the facilitator and
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participant, providing a shared experience, being a point of reference, bringing forward participants’ per-
spectives and supporting meaning making. Furthermore, we found patterns in the way the dialogue between

the facilitator and participants would change depending on the objects they engaged with.

Objects initiated and supported the dialogue between the facilitator and participant

We observed that the objects both initiated dialogue and that the dialogues unfolded between the partici-
pants and the facilitator was centred around the objects as seen in the following example: the objects were
the centre for our dialogues, providing topics to discuss for the participant and facilitator.
Q14: Dan invites participant 7, 8 and 9 to arrange the images. Dan includes the small mi-
croscope images. Participant 7: ‘All of these are related, right?’ Participant 9: ‘Somehow
we are moving closer, and closer, so | would somehow arrange them according to that.” Dan
is moving the images and suggesting different ways to arrange the images, while participants
7 and 9 are watching and thinking. Participant 7 moves an image and starts arranging the
other images: ‘I am not sure’. Dan asks: ‘This one?’ and suggests the image with different
microbial habitats. Participant 7 answers ‘Something where you zoom in — the small micro-
scope image.’ Participant 8: ‘Are these black areas all algae?’ Dan responds: ‘All the black
colour is ice algae, very colourful, they live in the ice.” Pointing at the image of the Green-
landic Ice Sheet with people on it. Participant: ‘Ah okay, so it is very zoomed out.’
(Dialogue 1.4, lines 223 — 236, authors’ translation)
This quote starts with the facilitator inviting the participants to arrange the images which reflects how we
started most dialogues. The objects were often used in this manner multiple times in the same dialogue, and
participants’ ways of engaging with the objects were used to develop the dialogue. The quote continues
with one participant who expressed that the images were related and that they were “Moving closer, and
closer” which means that the participant noticed that the images showed different spatial scales. After that,
the participants and facilitator were working together to arrange the images and Participant 8 asked: “Are
these black areas all algae?”, referring to the image (see Appendix), to which the facilitator confirmed their
understanding. As seen in the above example the dialogue between the facilitator and participants is centred
around the images and, ice and ice-algae which exemplifies how the objects played an active part in the
dialogue between the facilitator and participants. The above quote also exemplifies how we often observed
the facilitator and participants being engaged in arranging the images, thereby sharing an experience. It
shows how one of the participants was investigating the object "Ecosystem models” by arranging the images
in different scales. The continued reflections and questions asked by the participants seem to reflect a mean-
ing-making process which unfolds between the participant and the images. This example illustrates how
we observed the objects participate in the communication event, as active actors, similar to how the partic-

ipant and the facilitator were actors.
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Objects provided a shared experience and assisted in finding common interests

The concept of objects as actors is strengthened by how the objects gave the facilitator and participant a
shared experience, and that they assisted in finding common interests between the facilitator and partici-
pants.
Q15 “Participant 11 puts the paint on the glove, and paints on ‘Greenland’. Then they talk
about how people are interacting with the ice. Participant 11: “People are falling on the ice”
Caroline and the participant laughs a bit. Caroline: “That’s funny because we have called
our presentation for researchers on slippery ice.” Participant 11: "I have made a similar
presentation, when | was a student in Kangerlussuag, it was just called students on slippery
ice. ~ The participant explains their interest in art and culture, and that they had a few sci-
entific courses from where they remembers seeing images that were similar to our images.”
(Dialogue 1.6, lines 316 — 324, authors’ translation)
Here the participant and the facilitator were initially engaging with the object ‘Greenland,” and talking
about how people interact with the ice sheet. The participant says “people are falling on the ice,” Caroline
responds by talking about a presentation we named “Scientists on slippery ice,” and the participant shares
that they have made a presentation with a similar name. The participant proceeds to explain more about
their interests. For context, the facilitator had similar interests as the participants’ interests. This coinci-
dental similarity between facilitator and participant in having the same name for their presentations, and
having similar interests becomes interesting when we later discuss the social dynamic in the situations. We
see that the dialogue started with the act of painting on the object ‘Greenland.” Therefore, the object ‘Green-
land’ is understood as the actor which created the initial opportunity to find those similarities between the

facilitator and the participant.

Objects brought forward participants’ perspectives

Through the dialogues we had with the participants we got insights into participants’ background, experi-
ences, knowledge on ice, the ice sheet, microbes, ice algae, albedo, and melting. Many participants shared
their experience of how it looks and feels being on the Ice Sheet, their observations and their knowledge of
coloured ice and snow. Furthermore, some participants shared their observations on how the landscapes,
ice and snow cover have changed over the years. Participants told us that they acquired knowledge of ice,
snow, weather and the Ice Sheet from television, reports, work, education, and by sharing information with
friends. We observed that the objects brought forward the participants’ perspectives on ice and the Ice Sheet
which often led to a dialogue unfolding between the facilitator and the participants as seen in the following
example:

Q16. “Participant 12 starts to explain more about how she has placed the little microscope

images of algae on ‘Greenland’: ‘I have placed the markings where I have seen them [the

ice algae] but it could be all along the coast. | have placed 3 [small images of the ice algae]

where the American base is since I associate it and the algae with something dirty. [...] You
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can see that the ice sheet has been reduced those places.’ Participant 12 points on the places

she has put markings in the South and Southwest. Caroline: ‘Thanks! I have learned some-

thing new!’ Participant 12: ‘Me too, so exciting.’

(Dialogue 1.7, lines 392 — 399, authors’ translation)
The quote above shows how the objects brought the participant’s perspective and understanding of the ice
algae and dark ice forward. The participant engaged with ‘Greenland’ and the small microscope images of
the ice algae by gluing the small images of ice algae on ‘Greenland’ to mark the places along the coast
where they had observed ice algae and where the ice sheet had been reduced. Furthermore, the quote shows
how the objects gave insight into the participants’ understanding of ice algae, dark ice and ice sheet melting
and how the participant connected the ice algae to military activities by being dirty. As shown in the above
guote the participant understands ice algae as something dirty, however, also connects the ice algae with
the melting of the ice sheet. The quote shows how the objects are used by the participants to share their
experience, understanding and knowledge with the facilitator.

Different objects bring different perspectives forward

We observed that the objects would bring participants’ perspectives forward, however, it differed between
objects what participants would share and bring forward. Participants would connect their background, and
their experiences of being on the Ice Sheet with ‘Greenland,” whereas ‘Ecosystem Models’ and ‘Weathering
Crust’ brought forward participants’ associations, knowledge and understanding of ice, melting, albedo,
microbes, dark ice, and how all of those are connected. The following quote exemplifies how ‘Greenland’
brought forward participants’ background, associations with the Ice Sheet and experiences of being on the
Ice Sheet. The second half of the quote exemplifies how the dialogue changes when participants engage
with ‘Ecosystem Models’ which brings forward participants’ understanding of ice, albedo, and ice algae:
Q17. [Participant 9 and 10 engaging with ‘Greenland’] Participant 10 marks the route be-
tween Kangerlussuag and Sisimiut with paint. Participant 9 paints the route of the Thule
expedition along the West Greenlandic coast. They also paint a star on the Ice Sheet at the
same latitude as Disco Island. Participant 9 draws a sledge and writes the names of the
towns llulissat and Qegertarsuaq. [they explain that their grandfather was from
Qeqertarsuaq]. Caroline explains that the idea with ‘Greenland’ is that they can do [colour
the ice] like algae. Caroline asks “Have you been on the Ice Sheet? Participant 10 replies:
Yes, in 2019°. Caroline says ‘Cool, I would also like to go to the Ice Sheet, did you see
coloured ice?’ Participant 10: ‘Yes, by sand’. [...]
[Participant 9 and 10 engaging with ‘Ecosystem Models’] Caroline asks: ‘What do you think
happens here?’ Participant 10 replies: ‘The ice melts quicker when it is dark’. Caroline:
Yes! What do you know about algae?’ Participant 10: ‘They live in the Ocean and in lakes.

Does this image show different timepoints?’ and points to the image showing the albedo
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value of the Ice Sheet at two different time points. Caroline says yes and explains the albedo

effect.”

(Dialogue 2.5, lines 822 — 855, authors’ translation)
As seen in the quote above both objects brought forward participants’ thoughts, experience, knowledge,
and understanding of ice algae, dark ice, melting and the Ice Sheet as well as the participants’ background.
Starting from the objects, we observed a dialogue unfolded between the participants and the facilitator, with
the facilitator asking questions about the participants’ reflections on the objects and the way they engaged
with them e.g., why they have marked a location of a town with paint. The above quote exemplifies how
the dialogue unfolding between facilitator and participants changed depending on the objects since it dif-
fered between objects what participants would bring forward when engaging with the different objects. In
the quote above ‘Greenland’ brought forward participants’ experience with being on the Ice Sheet, their
family background and knowledge of the expedition route of the Thule expedition led by Knud Rasmussen.
Whereas the object ‘Ecosystem Models’ brought forward participants’ knowledge and understanding of
dark ice melting faster than clear ice, and that algae live in the Ocean and lakes. The observed change in
the dialogue between the facilitator and participants is an example of the ways the objects were observed
to be active actors during the communication events. In the following, we will unfold what perspectives

each object brought forward.

‘Greenland’

‘Greenland’ is a large outline showing the whole ice sheet. Participants were invited to paint on ‘Greenland’
with purple paint using a plastic glove. As seen in Q17, most participants would paint and mark places they
had a relation to when engaging with ‘Greenland’. Many participants would paint on the West Coast of
Greenland especially the locations of towns which they knew of, lived in, or where they and their family
came from [Q17]. Participants also marked expeditions routes they either had participated in or knew of
e.g., Knud Rasmussen’s Thule expeditions [Q17]. From participants’ engagement with the object ‘Green-
land’, a dialogue on the participants’ experiences and observations of the ice sheet would often unfold [Q10
and Q17]. A few participants would paint places in which they have observed the ice sheet being reduced
[Q16] or where they thought the ice sheet melted fast. Participants’ experiences with being on the Ice Sheet
ranged from being part of their work to never having seen the Ice sheet. Furthermore, participants would
ask questions about the purple paint on ‘Greenland’ from which the facilitator could connect the paint with
the ice algae and invite them to engage with the object. We also observed several participants respond to
other participants’ paintings on the object ‘Greenland’ with participants either continuing other participants’

paintings, asking questions about other participants’ paintings or choosing to paint where others did not.

‘Ecosystem Models’

The object ‘Ecosystem Models’ consisted of 9 images in varying sizes showing dark ice, ice algae and the

ice sheet at various scales. Participants were invited to arrange the images according to how the participants
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would connect and relate the images with each other. Participants’ arrangements of the image would bring
forward their knowledge of dark ice, microorganisms, ice, albedo, coloured ice, melting and the Ice Sheet
in the dialogue unfolding as exemplified in Q17. Furthermore, we observed participants associate the im-
ages of ‘Ecosystems Models’ with observations from their own lives. Several participants recognized the
images of the ice algae as microorganisms, bacteria, and cells. However, most participants had not heard

about the ice algae living and colouring the Ice Sheet.

Dark ice

When arranging the images of ‘Ecosystem Models’, several participants understood the dark colour of the
ice sheet being caused by inorganic materials soil, sand, and dust. The dark ice was, for several participants,
perceived as dirty and polluted [Q16]. One participant expressed weariness about drinking dark ice [Q12]
and another participant shared their concerns with airborne pollution from large cities such as New York
land polluting the ice which is the drinking water reserve in Greenland. Some participants would bring
forward their observations of coloured and melting ice e.g., one participant had observed the dark ice next
to the road was melting slower in Spring, thereby contradicting the principle of albedo [Q9]. However,
several participants showed an understanding of dark ice melting faster than clear ice [Q17] and some

would connect the dark-coloured ice with ice algae.

Melting of the ice sheet

Starting from the participants’ and facilitator’s engagement with the images of ‘Ecosystem Models’ a dia-
logue about the melting of the Ice Sheet and possible consequences unfolded. Several participants expressed
that they heard about the fast melting of the Ice Sheet, saw places where the Ice Sheet has been reduced
[Q16] and saw glaciers calving. When asked about their perspectives on the melting of the Ice Sheet par-
ticipants mentioned Denmark being flooded, other expressed concerns about the melting of the Ice Sheet
but also that the melting could lead to, in the participant’s perspective, positive outcomes such as the growth
of trees. The following exemplifies one of the dialogues being centred around the melting of the ice sheet
following the participant engagement with the objects:
Q18. “Caroline explains the history of ice-algae and asks: "How are you [people in general]
interacting with the ice? “. Participant 12 expresses her worries for the future, the melting
ice, but adds that it can also be positive, saying that ‘maybe there will start to grow trees?
"7, (Dialogue 1.7, lines 403 — 411, authors’ translation)
In the above example, the participant shares their reflections on the melting of the ice sheet both concerns
and potential positive outcomes. For the participant, a positive outcome would be the growth of trees in
Greenland. However, in other cases, we observed that when asked about their feelings about the melting of

the ice sheet, participants would not respond or did not know how to respond.
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Colour on images of ‘Ecosystem Models’

We noticed that the colour on the images of ‘Ecosystem Models’ was an important feature of the objects as
the participants often responded to the colour, either by being the first thing that caught their attention, by
asking questions or by participants associating the colour on the image to their own experiences. Many
participants responded to the colour of the images by asking questions relating to the colour of the ice or
snow or expressing interest in knowing why the ice or snow was coloured. Especially the image showing a
visual representation of the change in the albedo value of the Ice Sheet using a colour gradient (see Appen-
dix) led to participants asking what the colour gradient on the Ice Sheet meant, with some suggesting tem-
perature and others connecting it to cities. Furthermore, participants made multiple associations to the col-
oured ice and snow shown on the images (see Appendix) e.g., one participant associated the red colour of
algae with bacteria contaminating dried fish, and another participant associated the red-coloured snow

(caused by snow algae) with blood from animals when hunting.

Scale, opposites, and chronology

Most of the participants arranged and connected the images of ‘Ecosystem Models’ but only some partici-
pants verbally expressed that the images were interacting with each other [Q14]. However, how the partic-
ipants connected the images differed. When invited to arrange the images of ‘Ecosystem Models’ we ob-
served that the participants overall would arrange the images in three ways according to: scale, opposites,
chronology. When arranging the images according to scale, participants noticed that the images showed the
ice at different scales, and some described the images as “zooming” in or out on the ice [Q14]. Even though
we observed three ways participants would connect the images, the scale of the ice was the aspect most
participants would arrange the images according to sometimes by combining scale and chronology. Fur-
thermore, the scale could represent different things such as specificity with the small scales representing
something less specific than the large scales. Alternatively, some participants connected the images accord-
ing to a perceived chronology e.g., they would describe the process of a research study or how knowledge
of the ice algae could be disseminated in a presentation. Participants would also link the images by defining
opposing categories e.g., dirty/clean ice, dark/clear ice, hot/cold ice, something you can take/not take. These

observations indicate that the objects communicated with the participants as seen in [Q14].

‘Weathering Crust’

Participants were invited to engage with a microscope applied by the researchers from the Deep Purple
Research Project in their fieldwork on the Ice Sheet. When engaging with the microscope participants were
meant to look at an image of the weathering crust of the Ice Sheet finding small microscope images of the
ice algae printed only visible when looking through the microscope. Most participants engaged with the
microscope and used the microscope to look at the images of the ice and ice algae. The dialogue unfolding
was often centred around participants’ understanding and association with the image of the ice algae. Some

participants recognized the small microscope images, some recognized them as microorganisms including
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both bacteria and algae, and others saw fingerprints. Some responded by mentioning the red colour of the
algae. Some participants associated the microscope with a school activity and others expressed surprise
when the small images of ice algae were within the frame of the microscope.

In the theme ‘Objects have agency’ we describe how the objects in the installation ‘Connecting Communi-
ties’ have played a central part during the communication events. We observed the objects initiate and
support the dialogues between the facilitator and the participant by situating the dialogue around the objects.
Furthermore, the objects gave the facilitator and the participant the opportunity to share an experience to-
gether e.g., by painting the object ‘Greenland’. We also saw examples of participants relating their field-
work on the ice sheet with the objects, thus making a connection between the research of the Deep Purple
Project and the participant.

There were examples of the objects facilitating a meaning making process when some participants engaged
with the objects, participants connecting the images according to the scale shown on the images, both ex-
amples indicating that the objects communicated the scholarly knowledge of the Deep Purple Research
Project to the participants. Moreover, we found that the objects brought participants’ perspectives and
knowledge forward. We observed that the dialogue differed depending on the objects participants engaged
with. When participants engaged with the object ‘Greenland’ participants’ backgrounds and experiences
with the ice sheet were brought forward, whereas when engaging with the object ‘Ecosystem Models’ par-
ticipants shared their knowledge on albedo, melting, microorganisms and dark ice. The dialogue between
the facilitator and the participants was centred around participants’ association with the images of ice algae
when engaged with the object ‘Weathering Crust’. The change in the dialogue between the facilitator and
participants indicates that the objects also communicated with participants in some ways, thus we under-
stand the objects as active actors in the communication product. Objects as active actors and their influence

on participants engagement with the installation will be further unfolded in the discussion section.

Theme 4 Verbal and non-verbal interactions

This theme describes how we understand our verbal and non-verbal interactions with the participants during
the communication events in Greenland. The verbal and non-verbal interactions we observed are overarch-
ing for all the themes in our analysis. In this sense, it is considered a ‘cross-cutting’ theme that describes
the simultaneous interactions between objects, participants, and the facilitator during the communication
event. We observed both verbal and non-verbal expressions being ways of communicating with non-verbal
interactions including mimicking, facial expressions, gesticulations, impression of the body language, phys-
ical touch and physical distance between the facilitator and the participant. We observed that these varying
ways in which the participant interacted influenced how the facilitator responded to the situation. Usually,
the participants' verbal expressions were in harmony with what was non-verbally expressed though some-
times we observed the verbal and non-verbal expressions of the participants were contradictory:

Q19. “At this time of the Dialogue the participants seem hesitant and waiting. Participant

8 is not looking at Dan when he is talking. They are swaying while standing, touching the
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table. Dan asks the participants about their experience with the activities. Participant 7 re-
sponds: ‘Fun, then we know something about algae.’”
(Dialogue 2.4, lines 805-809, authors’ translation)

Here the participants are initially described as hesitant and inactive by the observer, based on the partici-
pants body language. In contrast, when the facilitator asked the participants about their experience of par-
ticipating, they verbally expressed that it was fun to participate. The quote exemplifies instances where the
non-verbal and verbal meanings are conflicting. In this manner, the participants’ non-verbal ways of com-
municating are included in our interpretation of the interactions with the participants and expand our un-
derstanding of the verbal expressions we observed during our communication events. Furthermore, the
absence of response and silence communicated just as much as the expressed non-verbal and verbal inter-
actions and influenced our interactions during our communication events, despite silence and absence being

difficult to observe, interpret and describe.

Language
Our communication events took place in a Greenlandic context where Greenlandic, Danish, and English
are the most spoken languages. Most of the participants preferred speaking Danish with us except for two
dialogues which we facilitated in English. During the communication events, we tried in some instances,
saying a few phrases in Greenlandic. There are attempts from the facilitators to say phrases in Greenlandic,
which some participants responded to in Greenlandic, and in other instances it seems to have been incom-
prehensible for the participant.
Language influenced our interactions with participants in various ways, with some of the influences being
distinguishable in the coding of our observations, we observed speaking Danish or English were in some
instances a barrier to communicating with participants.
Q20. “Dan invites the participants to arrange the images in a system. Participants 3 and 4
pick up the images to have a closer look. They speak Greenlandic with each other. (Ob-
server’s note: My impression is that they are talking about the images in Greenlandic). Dan
asks about their reflections [...]. Participant 4 is moving their hands around, gesticulating.
Participant 3 attempts to make a response to Dan in English but gives up and explains that
itis difficult to articulate.”
(Dialogue 2.2, lines 588 — 596, authors’ translation)
In the quote above, the participants discuss in Greenlandic with each other whilst engaging with the images.
When the facilitator asks about their reflections the participant finds it too difficult to explain in English.
therefore, the facilitator was unable to get an insight into the participants’ meaning making process. It ex-
emplifies some of the issues with the facilitator and participant not being fluent in the same languages.
However, we observed language and the “difference in language” to influence the interactions between
participants and the facilitator in various way which was not only negative but also led to a dialogue about

the participant’s work and knowledge as shown in the following example:
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Q21. “Dan: "How do you say, you are the next football player” [In Greenlandic]. Participant

5 answers. Dan: "That is difficult”. Participant 5: "That is difficult”. Dan and participant 5

talk about how to say, ‘talented football player". Dan asks about the participants’ use of

language when guiding tourists. Participant 5 talks about his language skills.”

(Dialogue 1.2, lines 77-84, authors’ translation)
The above exemplifies how the difference in language leads to the participant being the one knowing more
than the facilitator, representing the scientist, thereby changing the dynamic between the facilitator and the
participant. In the example, the facilitator asked how to say a sentence in Greenlandic, and expressing it
was difficult which was difficult for the facilitator to do, and the participant agreed by repeating that it was
difficult. In the quote, we see an example of the facilitator being in a position of learning, and the participant
in a position of teaching.

The verbal and non-verbal ways of communicating is a theme that describes how the dialogue between
participant and facilitator was influenced by the different ways to communicate. We found that both ver-
bal expression words as well as non-verbal expressions such as body language and silence constitute the
dialogue between participant and facilitator and are important in understanding the communication be-
tween the two. Furthermore, we observed examples of the influence of language in our interaction with
the participants as different language backgrounds were in some instances a barrier in the dialogue but
could also lead to further dialogue and seemed to change the dynamics between the facilitator and the par-

ticipant of who was teaching or learning.
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Chapter 6 Discussion

We begin the discussion by revisiting our overarching research question How can the Deep Purple Research
Project create meaningful outreach for Greenlandic citizens? (RQ1) Throughout our study we have investi-
gated this question through our two sub-questions What aspects of the scholarly knowledge of the Deep Purple
Research Project are relevant for citizens of Greenland (RQ2) and How can the relevant aspects of the schol-
arly knowledge of the Deep Purple Research be embodied in an engaging science communication design?
(RQ3). First, we will discuss our findings from our data analysis in relation to RQ3, unfolding how our science
communication design embodied the relevant aspects of the scholarly knowledge and how our science com-
munication design, the installation ‘Connecting Communities’ was engaging. The second section of the dis-
cussion will be a discussion of our RQ2, and whether the identified relevant aspects of the scholarly knowledge,
the three insights were relevant for Greenlandic citizens. Based on our discussion of RQ3 and RQ2, we address
our main research questions RQ1 and unfold what meaningful outreach is in a Greenlandic context. Subse-
guently, we discuss the limitations of this study and the methods we have applied in relation to the interpretivist
research paradigm this study is situated within. Following, we present a set of recommendations for interna-
tional natural scientists who want to communicate their research in Greenland. Finally, we discuss the impli-

cations of this study.

6.2 Dialogue

Aim of our science communication design

The overall objective of our science communication design was to communicate the scholarly knowledge
in a dialogue-based communication format. We wanted to explore an alternative to the deficit model and
design a science communication event, in which dialogue both functions as a way to communicate the
scholarly knowledge from the Deep Purple Research Project and as a way to bring forward and include
participants’ perspectives on the darkening of the ice sheet. A central objective of our science communica-
tion design was that Greenlandic citizens had the opportunity to engage with the elements within the instal-
lation including both physical objects and the facilitator, representing the scientist. Our initial understanding
of an ‘engaged’ participant was a participant who was engaged in a verbal dialogue about the scholarly
knowledge of the Deep Purple Research Project in which ““/...] non-scientific forms of knowledge, such as
cultural and experiential knowledge, are considered to have equal value as scholarly knowledge” (Reincke
et al., 2020, p.2), reflecting the lay expertise model of science communication (Tayeebwa et al., 2022). We
applied the framework of Scott et al., (2006) on discourses of meaning making interactions in science class-

rooms, giving us a more practical approach to facilitate dialogue between the participants and the facilitator.
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Different actors communicated simultaneously

Our analysis shows that participants engaged in different ways with our science communication design as
described in the theme ‘the ‘Engaged’ Participant’. During science communication events we observed the
different actors communicating simultaneously and in various ways. We observed communication within
a participant group, between participant groups, between the facilitator and the participants, between the
objects and participants and between the facilitator and objects. During the coding process of our observa-
tions from the science communication events, Figure 7 emerged, visualising the different communication
taking place within the installation. The communication between several of the actors was non-verbal e.g.,
the communication between objects and participants. Furthermore, non-verbal communication was also
found to influence the verbal communication taking place e.g., between the facilitator and the participants.
Thus, one of the central findings from our science communication events is that non-verbal communication
is a significant aspect of the communication and interactions taking place within the installation. This means
that we had to expand on our initial understanding of what it means to communicate scholarly knowledge
using a dialogue-based format. This reflects the experience of Horst (2013) states that their experiences
with designing and exhibiting spatial installations communicating research-based knowledge, led them to
reconsider dialogue as being more complicated than they had anticipated, and that shifting from theory on

engagement to actual practicing it was more complex as initially expected (Horst, 2013).

Dialogic discourse during science communication events

During science communication events we observed a dialogic discourse between the participants, facilita-
tor, and the objects. Both the facilitator and the objects brought forward participants’ perspectives which
were represented alongside the scientific perspective during science communication events. Furthermore,
the dialogue between participants and the facilitator had chain structures of Prompt-Response-Prompt-Re-
sponse. Thus, we argue that our science communication design engaged participants in a dialogic discourse
on the scholarly knowledge of the Deep Purple Research Project. When participants engaged with the in-

stallation, participants’ perspectives were both expressed verbally and non-verbally.

Non-verbal communication central part of dialogue

The central finding that non-verbal communication was a significant part of dialogue between the partici-
pants, facilitator, and object is in accordance with recent literature in which non-verbal communication is
found to be an important contributor to face-to-face dialogues (Bavelas & Chovil, 2006). Scott et al., (2006)
also emphasise the importance of non-verbal communication since they found non-verbal communication
changed the meaning of verbal communication, thus it is required to include both verbal and non-verbal
communication in an analysis of discourses on scientific topics. In an ethnographic case study on
knowledge construction in the context of a workgroup environment participants were observed to share
perspectives both through verbal and non-verbal expressions (Holford, 2015). Holford (2015) describes the

verbal and non-verbal interactions as two movements taking place simultaneously. In this way, non-verbal
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expressions can be perceived as meaningful utterances (Pefia-Alves, 2020) influencing the verbal dialogue
(Bultitude & Sardo, 2012). An example of non-verbal communication influencing the dialogue, during the
science communication events, was when the facilitator asked a question and participants were silent or
when participants shrugged. The shrug and the silence can be understood as a response, like verbal expres-
sions since they also provide information. We observed the facilitator interpreted and responded accord-
ingly to both verbal and non-verbal responses of the participants, thus the non-verbal communication in-
fluenced the social interactions taking place during science communication events. This effectively means
that non-verbal communication such as silences, gestures etc., should be included in the chain structures as
prompts and responses. The non-verbal communication, within the installation, was not separate from the
verbal communication but a part of a larger process of creating understandings and connections between

the scientific perspective and participants’ perspectives.

Different patterns in dialogue between contexts

Across the three science communication events, we observed different patterns in the discourse between
the two contexts of the Ilisimasat Sisimiut Science Festival and the upper secondary school, GUX in Si-
simiut. At GUX, participants engaged with the facilitator in ways that reflected a teacher-student dynamic,
thereby framing the discourse to be more authoritative in character with the structure of the discourse re-
sembling triads of Invitation-Response-Evaluation in more instances than observed in the discourse in the
context of llisimasat Sisimiut Science Festival. Scott & Mortimer (2006) state that an interactive dialogical
discourse is not common in science classrooms, and that the asymmetry in the roles of teacher and students
is inherent for the school institution, resulting in students sometimes replicating a teacher-student dynamic
even when the teacher is not present. We speculate that the school context might have influenced the dy-
namic between the facilitator and the participants during the science communication events at GUX since
we experienced that it was more challenging to engage the participants in an interactive dialogic discourse,
whilst they were ‘students’ within the institutional context of school. Still, we analysed all of our observa-
tions across contexts because we also observed sections of an interactive dialogic discourse during science

communication events at GUX.

Tension between discourses

Scott et al., (2006) state that meaningful understanding of scholarly knowledge must entail both authorita-
tive and dialogic interactions. They see authoritative and dialogic communicative approaches being con-
nected, since one discourse gives rise to the other, supporting meaningful learning. Therefore, the two dis-
courses should not be perceived in terms of a dichotomy but as there is a tension between the two in meaning
making interactions and dialogue (Scott et al., 2006). Within the science classroom, there has to be a suit-
able balance between authoritative and dialogic discourse which can support students in making sense of
scientific concepts (Scott et al., 2006). Within our installation there were also dual objectives in the sense

that the installation both needed to communicate the scholarly knowledge of the Deep Purple Research
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Project and to facilitate a dialogue in which participants’ perspectives were represented, thus the installation
needed to reflect a certain degree of ‘openness’. In their reflections on the design and exhibition of a dia-
logue-based spatial installation communicating research, Horst (2011) states that there is an inherent ten-
sion between the objective of communication research and the objective of stimulating dialogue and en-
gagement by allowing for multiple interpretations and inclusive models of communication (Horst, 2011).
In our study, we saw this tension reflected in the discourse observed during science communication events.
In the following sections of the discussion, we will discuss how we observed this tension between the
objectives of communicating research and facilitating dialogue being expressed in different aspects of the
communication taking place within the installation. In the final section of the discussion, we will synthesise
these observations and reflections in a discussion of how dialogue-based installations can be a meaningful
way of communicating the research of the Deep Purple Research Project.

In the above section of the discussion, we unfolded our argument of non-verbal communication being an
essential part of the dialogue in our science communication product. The non-verbal communication during
our communication events included the physical objects of our installation ‘Connecting Communities’. The
non-verbal communication happening between participants and the physical objects was found to influence
the way participants engaged during our science communication event. This finding holds similarity to the
discourse analysis by Holford (2015) who found that the physical object and participants were constantly
shaping each other. In the context of our installation, we observed indications of the objects being signifi-
cant in shaping the interactions and communication taking place during science communication events, and

we will unfold these observations in the following section.

6.3 Objects

There is an extensive amount of literature across a range of disciplines that investigate human-objects in-
teractions from various perspectives. Several studies, across different disciplines, investigate this relation-
ship from an object-oriented perspective e.g., in trans-contextual communication (Budach, Kell, et al.,
2015) learning within a museum context (Achiam et al., 2016; Paris, 2002), organizational studies
(Ewenstein & Whyte, 2009), ethnography studies (Budach, Patrick, et al., 2015) amongst others. It is be-
yond the scope of this discussion to outline the body of literature on human-objects relationships and inter-
actions, however, in this section of the discussion we have an object-centred focus, discussing the research
guestion “How can the relevant aspects of the scholarly knowledge of the Deep Purple Research be em-
bodied in an engaging science communication design?” (RQ3) by drawing on different literature which
centralizes objects and their materiality giving them agency in shaping social interactions, activities, lan-
guage, meaning-making and establishing social bonds across temporal and spatial contexts (Budach, Kell,
et al., 2015; Budach, Patrick, et al., 2015). According to Budach, Kell, et al. (2015) it is an almost self-

evident truth that objects influence an interaction. However, there is not much literature within the field of
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science communication on how non-human objects and their materiality influence information transfer re-

flecting a tendency to perceive science communication as being disembodied (Davies & Horst, 2016).

Objects were active actors during science communication events

Our results indicate that the physical objects included in the science communication design had agency by
actively influencing the communication taking place within the installation and by embodying the three
insights. Moreover, the objects communicated the scholarly knowledge to participants, whilst also bringing
forward their knowledge and perspectives. The perspectives of the participants were brought forward non-
verbally through the ‘traces’ participants made on the objects and verbally when participants formulated
their reflections in dialogue with the facilitator. Because the objects brought forward participants’ perspec-
tives, they influenced the dynamic between the facilitator and the participants, resulting in an interactive
dialogic discourse. Furthermore, we argue that our results show that the objects enabled the participants

and the facilitator to engage in a shared meaning making process.

In Figure 7 non-human objects are placed as a central actor during science communication events, indicat-
ing that both human and non-human actors were actively influencing the communication taking place dur-
ing science communication events. A similar figure is presented by Morrissey (2002) who analysed mu-
seum visitors’ dialogue when engaging with a skull. Similar to Figure 7, the physical objects were placed
as active actors with double arrows suggesting a two-way communication between the human actors and
objects (Morrissey, 2002, p. 290). This finding reflects the central positions of Actor-Network Theory
(ANT), developed by Latour, Callon and Law in the 1980s (Irish & Romkey, 2021). ANT describes humans
and non-humans, situating them in a ‘flat” ontology which describes humans and non-human actors without
distinguishing between the two. Instead, ANT perceives the world as a heterogeneous assemblage of actors,
consisting of both humans and non-humans, in continuously changing networks. An actor is a ‘relational
effect’, thereby discarding the traditional perception of non-human objects as passive entities (J6hannesson
& Berenholdt, 2009). This perspective centralises objects in social interactions with objects both influenc-
ing humans and being influenced by the humans interacting with them. Thus, we understand that within the
installation ‘Connecting Communities’ both human and non-human objects were simultaneously influenc-

ing each other during science communication events.

Objects embodies knowledge, culture and scientific practice

The objective of this thesis was to explore how we could transpose scholarly knowledge of the Deep Purple
Research Project into an interactive installation consisting of physical objects that would embody the rele-
vant aspects of the scholarly knowledge, the three insights interactions, scale, system. The notion that phys-
ical objects can embed knowledge and culture is a position reflected across a range of disciplines and liter-
ature (Budach, Kell, et al., 2015). Within museum studies, concrete objects represent abstract ideas and

different realities (Paris, 2002). In product design, a central understanding is that physical objects
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communicate and that their communicative aspects are just as important as their function (Lenau &
Lindegaard, 2008). Through the manipulation of an object’s shape and material, symbolic and sensory in-
formation can be written into the object, making the objects carriers of communication. However, the cul-
tural context and environment in which the objects are situated, also determine the communication (Lenau
& Lindegaard, 2008). In this way, knowledge and information are not only in the mind but is equally em-
bedded in the surroundings in signs, tools, and artefacts, and objects can share and communicate this
knowledge and information by making it tangible through sensory modality (Achiam et al., 2014). An ex-
ample of how we observed the objects embody knowledge, during science communication events, was
when participants left a permanent ‘trace’ on the objects e.g., by painting on ‘Greenland’. We found that
participants would respond to the ‘traces’ made by other participants influencing how they made sense of
the objects. This aspect of our science communication design exemplifies how participants’ understanding
of knowledge was embedded in the objects and could be communicated through ‘traces’, to other partici-
pants sometimes influencing participants’ response and way of engaging with the objects e.g., one partici-
pant expressed that they painted on the object ‘Greenland’ in relation to where other participants have not
painted. Others said that where other participants had painted was in accordance with where they had ob-
served dark ice. Another stated that the way the images of ‘Ecosystem Models’ were connected, by a pre-
vious participant, reflected their understanding of the images. This finding suggests that knowledge and
information can be embodied and communicated through the sensory modality of the physical objects
within the installation. However, a central objective of this study was to design objects which embodied
scholarly knowledge, the three insights of the Deep Purple Research Project, in a way which would allow

participants to access and engage with the scholarly knowledge embodied in the objects.

Achiam et al., (2016) applied didactic transposition to understand what kind of scientific engagement ob-
jects could prompt and support by looking to the scientific community for whom the objects in question are
sources of information. Their findings are significant because they show that objects prompted activities
and reflections amongst students that were recognizable from the viewpoint of the scientific discipline
(Achiam et al., 2016). Additionally, they found that students’ inquiry was prompted by the features of the
objects and the way students related to them since the features of the objects ‘suggested’ the students' ways
of engaging with the objects. The specific nature of the objects together with a research question posed by
the educator prompted authentic scientific activities amongst the students (Achiam et al., 2016). The study
by Achiam et al., (2016) is situated within the educational context of a museum. However, there are simi-
larities between their approach and this study incl. the application of didactic transposition to investigate
the transfer of scholarly knowledge between contexts and the investigation of how objects can engage par-
ticipants in scientific reasoning. Our results indicate that objects would prompt participants to engage in
activities and reasoning that held similarities to the insights identified as the relevant aspects of the scholarly

knowledge of the Deep Purple Research Project in the a priori analysis (Chapter 2).
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Examples of how participants engaged with the insights

An example of some of the observations we made that indicated that the objects embodied and communi-
cated the insights was when participants would arrange the images of the installation and relate the images
of ‘Ecosystem Models’ in a systematic manner, thus reflecting the insight system, which had the objective
of engaging participants in constructing a model by connecting the different images of ice and algae inter-
actions, similar to the researchers of the Deep Purple Research Project [Q14]. However, none of the partic-
ipants expressed that they had created a model of ice-algae interactions. Similar to the findings of Achiam
et al., (2016) it was the educator, in this study the facilitator, who had to articulate a connection between
the participants’ organisation of the images and the practice of the Deep Purple researchers. However, it
was the objects which prompted participants to reflect upon how the images were related. There were indi-
cations of ‘Ecosystem Models’ communicating all three insights since most participants would connect and
arrange images according to the spatial scale shown on the picture with some expressing that they under-
stood that the images were related e.g., by “zooming in or out” [Q 14]. However, some participants would
relate the different spatial scales of ice, shown in the images, to chronology and specificity e.g., the images
showing large spatial scales would be the beginning of a presentation or that the small spatial scales showed
something specific. Others would relate the images according to a dichotomy e.g., dark/clear, or dirty/clean
ice. The above exemplifies how we observed different indications of the insights being embodied within
the objects. Our results show that participants engaged in various ways with the objects, however we saw
a pattern, across participants, in how they would engage with the objects suggesting that the objects
prompted participants to engage with them in specific ways with different objects ‘suggesting’ different
things e.g., the object ‘Greenland’ which represented a satellite image, ‘suggested’ to many participants to
paint the locations of different towns. Because we saw a pattern in the way participants would engage and
understand the objects, we argue that this can be perceived as specific knowledge and information embed-
ded in the objects, which can be accessed when engaging with the objects. This can be perceived as a way

objects communicated non-verbally with the participants during science communication events.

Participants created their own understandings of the scholarly knowledge embedded in

the objects

Despite there being indications of the insights being embedded and communicated by the objects, partici-
pants’ responses and understandings were not identical with the scientific understanding of the Deep Purple
researchers e.g., some participants would connect images relating to the dark ice with being dirty and sev-
eral participants would connect the dark ice with pollution e.g., air-borne or from a military base [Q 16].
This distinction holds similarities with the Deep Purple Research Project since they perceived light-absorb-
ing particulates as both including particles and ice-algae. This is an example of how the scientific perspec-
tive is expressed differently than within the original research context. A central understanding of the theory
of didactic transposition is that scholarly knowledge is produced, organised, and represented according to
the needs and practice of the research context (Bosch & Gascon, 2006). This means that it is expected that
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when the scholarly knowledge is transposed into another context it will appear differently. Yet, this does
not mean that a transposed version of the scholarly knowledge is worse than the original version of the

scientific practice or knowledge (Chevallard & Bosch, 2014).

Similar to the findings of Achiam et al., (2016), we found that the objects prompted participants to engage
with aspects of the scholarly knowledge of the Deep Purple Research Project providing them with an un-
derstanding which likely would not have been available to them through mental representations alone. By
engaging with the objects, participants had the opportunity to engage with aspects of the scholarly
knowledge through their own trajectories of inquiry. The idea that installations can embody and communi-
cate research-based knowledge which participants can access by engaging with physical objects is central
to the work of Horst (2013). The installation by Horst (2011) is an example of a science communication
design in which the scholarly knowledge, in their case social science, is embodied in an interactive instal-
lation consisting of physical objects with the objective of engaging visitors in dialogue by presenting them
with different arguments and perspectives on the social responsibility of science. Horst (2011) applied a
process of ‘translation’ of research-based knowledge from journal papers into physical interactive elements
and then observed what meaning these elements produced when visitors met them. Furthermore, the objects
of their installation had the objective of enabling visitors to experience the scientific perspective instead of
having it explained (Horst, 2021). This objective is similar to the objectives of the science communication

design of this study, described in Chapter 3.

Scientific images as communicators within the installation

Central to all the communication outputs of the Deep Purple Research Project is the use of pictures and
other visual models and representations (Deep Purple Research Project, No date-e). In the following, we
will discuss the ‘scientific images’ transposed from the Deep Purple Research Project, since they were a
central aspect of our science communication design and how they engaged participants. According to Da-
vies & Horst (2016), visual representations are a vital part of science culture and communication regardless
of format, content, and context. Scientists and communicators are often advised to use visual representa-
tions to communicate research and the resulting omnipresence of images in communication means that they
are often taken for granted in the experiences and analysis of communication processes, appearing as neutral
representations of scholarly knowledge (Davies & Horst, 2016). However, images are used to make claims
and convince audiences. Even photographs which seem ‘natural’ are, according to Davies & Horst (2016)
composed, framed, and interpreted. The seeming objectiveness of scientific images (Kjergaard, 2011)
makes them powerful and persuasive when communicating scholarly knowledge (Davies & Horst, 2016).

The position of Davies & Horst (2016) and Kjeergaard (2011) reflect that objects, such as images and visual
representations, can embed information and communicate a scientific perspective. According to Kjeergaard

(2011), images are crucial to the way we present, observe, and interpret things (Kjeergaard, 2011).
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Despite being powerful in communicating science, ‘scientific’ images are a product of the scientific culture
they are produced within and some of their meaning may be lost as they travel to different contexts (Davies
& Horst, 2016). When receiving any kind of information through science communication, whether through
images or other means, people will always bring their preexisting knowledge, about that science to bear
upon it (Davies & Horst, 2016). It is therefore worthwhile unpicking how visuals are used within science
communication. How are the visuals produced? Where do they come from, how do they travel and how are
they read and interpreted by different audiences? (Davies & Horst, 2016). These questions are similar to
questions central to didactic transposition theory. This emphasises how images and visual representations
are also important aspects to consider when transposing scholarly knowledge to other contexts.

We hypothesize that our transposition of the images in a PowerPoint presentation by the Deep Purple Re-
search Project into an interactive installation changed the way participants engaged with the scholarly
knowledge embedded in the images. We found that the images were effective in engaging participants in
dialogue about the scholarly knowledge. As Kjaergaard (2011) states, images lure in audiences. We ob-
served the images sparking curiosity e.g., participants would choose images because they wanted to know
more about a colour shown on the images. Furthermore, participants were engaged in making sense of the
images by sometimes relating them to their own previous knowledge and experiences. This finding reflects
the position of Davies & Horst (2016) and Kjeergaard (2011) who states that the meaning of scientific
images changes in different context since people always bring upon their own experience and pre-existing
knowledge in their interpretation of the image. By presenting the images of the Deep Purple Research
Project in an interactive science communication format participants’ pre-existing knowledge, experience,
and interpretation of the images were brought forward both verbally in dialogue with the facilitator and

non-verbally through the objects of the installation.

Objects changed the way participants and facilitator communicated by bringing forward

participants’ perspectives

Besides being effective in communicating the scholarly knowledge of the Deep Purple Research Project
we found that the images of our installation held agency by bringing forward participants’ understanding,
knowledge and experience, thus actively influencing the dialogue between the facilitator and participants
resulting in an interactive dialogic discourse between the facilitator and the participants. This reflects a
different dynamic than possible when applying communication approaches reflecting the deficit model of
science communication (Reincke et al., 2020). The agency of the physical objects within the installation
‘Connecting Communities’ consisted of influencing the discourse between facilitator and participants and
enabling ways they could engage. The idea that objects can transform the way humans interact with each
other is also central to the analysis by Pefia-Alves (2020). They state that objects call to us functionally,
stimulating our cognition and providing us with a new pathway of action, thus through object-mediated

communication non-humans become the centre of communication and push the conversation forward.
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Budach, Kell, et al. (2015) also state that objects change the way people communicate and influence the
social interactions taking place. In their ethnographic study, they analysed verbal and non-verbal expres-
sions within a group of Inuit women who ‘talked around objects’. Budach, Kell, et al. (2015) found that the
physical objects and their materiality influenced the way the participants communicated and gave rise to
specific forms of talk and structured the narratives shared amongst participants, thus having co-agency in

influencing the social interactions and dialogue (Budach, Patrick, et al., 2015).

Participant’s perspectives were brought forward

Our results show that by centre the dialogue around objects participants’ perspectives were brought forward
and we were given insights into the participants’ experience and knowledge of the ice sheet, their under-
standing of the scholarly knowledge of the Deep Purple Research Project, and their background. We gained
these insights through the ‘traces’ participants made on the objects when they engaged with them. These
could be permanent ‘traces’ when participants painted on the objects or less permanent when they arranged
the images. These ‘traces’ are non-verbal, though as Pefia-Alves (2020) we understand non-verbal commu-
nication as meaningful utterances. Participants’ perspectives were also brought forward when they articu-
lated their reflections and understanding of the objects in dialogue with the facilitator, thus participants'
perspectives were expressed verbally and non-verbally within the space of the installation. This ability was
a significant part of the objects’ agency and therefore the objects can be understood as ‘semiotic resources’
since the participants and the facilitator had different cultural backgrounds and language abilities (Budach,
Kell, et al., 2015).

Skjervedal (2018) found that photographs were powerful in bringing forward Greenlandic citizens’ per-
spectives and giving insights into the lives of the participants of her study. They investigated meaningful
engagement in relation to public participation in the extractive industry in Greenland and by including
photographs Skjervedal (2018) describes how the visual representations guided the conversations they had
with participants which “opened a window to a knowledge and understanding” (p. 14) they otherwise would
not have acquired. This understanding consequently influenced their research focus and approach. Skjerve-
dal’s experiences hold similarities to our experience and research approach. During our pilot study at Ka-
laallit Iluutaat (Greenlandic house), we found that the visual representations of the Deep Purple Research
Project supported and guided conversations and brought forward the perspectives, knowledge, experiences
and understanding of the people at Kalaallit Illuutaat. We used our experiences to further develop the visual
representations resulting in the installation ‘Connecting Communities’. In addition to giving insights into
participants’ understanding and experience of the ice sheet and the scholarly knowledge, we observed phys-
ical objects support an interactive dialogic discourse between facilitator and participants. Furthermore, we
observed a pattern in the way the dialogue between the facilitator and participants would progress with the
dialogue being centred around the way participants engaged or understood the objects, thus the objects

served as a point of reference, guiding, and structuring the dialogue.
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Objects enabled new dynamics within the space of the spatial installation

We found that objects both communicated and shaped interactions. According to Pefia-Alves, 2020, hu-
mans and objects speak and convey new impactful information to interpret and respond. If the object pre-
sents knowledge in a way which does not exclude other ways of knowing but instead allows for multiple
perspectives, then visitors of a museum exhibit may begin to engage in the evaluation of that presentation
against their own perspectives, resulting in a shared authority (Roberts, 1997). In the context of our science
communication design, we observed the objects engage several participants in evaluating the scientific
perspective against their own. Similar to our findings and experience during science communication events,
Skjervedal (2018) found that the use of photographs motivated the engagement of young Greenlandic citi-
zens by capturing their interest and giving them an opportunity to express themselves in a non-verbal way.
By using photographs instead of conventional interviews Skjervedal (2018) found that young Greenlandic
citizens actively engaged and brought forward their own perspectives. Based on her findings Skjervedal
(2018) argues that by using photographs as a way for participants to express themselves, the uneven power
in the relationship between the researcher and the citizens was levelled since the images supported the
dialogue and gave insights into otherwise inaccessible knowledge. However, a key difference between our
study and the study by Skjervedal (2018) is that we applied images from the Deep Purple Research Project
and not the participants’ photographs.

We found that the images were effective in engaging participants in an interactive dialogic discourse about
the scholarly knowledge of the Deep Purple Research Project with the images both engaging participants
in making sense of the scholarly knowledge and bringing forward their understanding and perspectives.
Therefore, we argue that the images enabled and supported a different dynamic between the facilitator and
participants, than found in lecture formats, since the participants’ perspectives were represented alongside
the scientific. Additionally, it was not only the dialogue between the facilitator and the participants that the
objects influenced. The ‘traces’ participants left on the objects made their perspective visible for other
participants to engage with and make sense of, thus the objects enabled a non-verbal dialogue between
participants. This aspect of our science communication design meant that the installation developed con-
tinuously as participants engaged with the objects making participants, to some extent, co-creators of the
installation (Horst, 2021).

Objects facilitated a shared meaning making process between participants and the facili-

tator

We argue that the objects had agency in enabling the participants and facilitator to engage in a shared
meaning making process structured by the objects Because the physical objects had agency in communi-
cating the scholarly knowledge and bringing forward the participants’ perspectives, we observed an inter-
active dialogic discourse between the facilitator and the participants. During science communication events

we observed the objects being a shared activity which the facilitator and participants could engage in. This
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shared activity can be characterised as a shared meaning making process which was centred around the
objects. With meaning making process we draw on the definition by Zittoun and Brinkmann, 2012:

“’Meaning making’ designates the process by which people interpret situations, events, ob-

Jjects, or discourses, in the light of their previous knowledge and experience. ‘Learning as

meaning making’ is an expression emphasizing the fact that in any situation of learning, peo-

ple are actively engaged in making sense of the situation — the frame, objects, relationships —

drawing on their history of similar situations and on available cultural resources [..] ”

(Zittoun & Brinkmann, 2012, p. 1809)
During science communication events, we observed several participants being engaged in interpreting and
making sense of the objects by drawing on their previous experience and existing knowledge to understand
the objects. Simultaneously, the facilitator was engaged in ‘making sense’ of the participants’ engagement
with the objects, and their verbal and nonverbal responses, seeking to understand their perspective. These
observations reflect the findings of the analysis of visitor’s dialogue centred around physical objects within
a museum context (Morrissey, 2002). Morrissey (2002) states that when encountering physical objects vis-
itors are actively engaged in creating knowledge. Furthermore, they have an opportunity to collaborate in
a dialogue of inquiry in which knowledge is not transmitted from one person to another but constructed and
continuously negotiated and renegotiated whilst they engage with the object (Morrissey, 2002). The
knowledge construction and negotiation which happens when people engage with physical objects changes
the social dynamic (Rowe, 2002). Meaning making is a social process in which both non-verbal and verbal
modes of communication, including physical objects, contribute to the creation of social meaning (Budach,
Patrick, et al., 2015). Thus, we argue that the objects enabled participants and the facilitator to engage in a
meaning making process in which they sought to understand the perspectives brought forward through the
objects. As we argue above, the physical objects allowed participants to create new understandings of the
scientific perspective embedded in the objects and evaluate it against their own. The objects also allowed
for participants’ perspectives to be brought forward both non-verbally through ‘traces’ and verbally when
they articulated their understanding and reflections, giving the facilitator insights into participants’ perspec-
tives and giving the facilitator the possibility of creating new understandings of the scholarly knowledge of
the Deep Purple Research Project and the ice sheet.

In the above, we have discussed our empirical results using literature from different disciplines to unfold
how the physical objects of the installation were engaging. We argue that the physical objects were actors
alongside the facilitator and participants because the objects actively influenced the communication taking
place within the space of the spatial installation, thus having agency. Our results indicate the agency of the
objects involved the objects embedding aspects of the scholarly knowledge of the Deep Purple Research
Project which they communicated non-verbally to the participants. Additionally, the images brought for-
ward the knowledge and perspectives of the participants both non-verbally through the ‘traces’ participants
made on the objects and verbally when participants shared their reflections verbally with the facilitator.

86



Because the objects brought forward participants’ perspectives, they supported participants thus objects
supported an interactive dialogic discourse. Furthermore, we argue that the dynamic observed between
participants and facilitator can be understood as a meaning making process, structured by the objects. De-
spite the objects of the installation ‘Connecting Communities’ having agency and influencing the social
situation, during science communication events, the objects could not stand alone. The facilitator was an
integral part of the science communication design. Our results show that the facilitator was key in engaging
participants in an interactive dialogic discourse and connecting participants’ perspectives with the scholarly
knowledge of the Deep Purple Research Project. In the following, we will discuss our observations of the
facilitator during science communication events in relation to our third research question: How can the
aspects be embodied in an engaging science communication design? (RQ3). Our findings are discussed in
relation to the analytical framework of discursive interactions by Scott et al., (2006), didactic transposition

and science communication literature.

6.4 Facilitator

Our results show that our science communication design gave participants an opportunity to express their
reflections, understandings, experiences, and knowledge while they engaged with the installation. As dis-
cussed in Chapter 6.1, this finding indicates an interactive dialogic discourse between the facilitator, rep-
resenting the scientists, and the participants, Greenlandic citizens.

The facilitator during science communication events

Our analysis indicates that the facilitator was engaging participants in dialogue, communicating the schol-
arly knowledge, and bringing forward the participants’ perspectives. Moreover, the facilitator had the re-
sponsibility for the social situation and supporting participants when engaging with the objects. In these
ways, we found the facilitator to be the connecting aspect of our science communication design since the
facilitator connected participants’ perspectives to the scholarly knowledge of the Deep Purple Research

Project and supported participants in understanding the installation as a whole.

It required know-how to establish an interactive dialogic discourse

The analytic framework of Scott et al., (2006) is developed within the context of science classrooms, how-
ever, we still see similarities in their centralisation of the teacher as being the one opening the discourse to
include students’ perspectives. Furthermore, Scott et al. (2006) state that the teacher needs to have insights
into the students’ understanding as well as ‘know-how’ to be able to engage students in dialogic interac-
tions. In the context of our science communication design, we observed the facilitator use different ap-
proaches to engaging participants, described in the thematic analysis (Chapter 5.2), indicating that the fa-
cilitator also needed “know-how" to engage participants in a dialogic discourse. Our results and experience
from our pilot study at Kalaallit Illuutaat and science communication events in Sisimiut indicate that the

facilitator’s ‘know-how’ included knowing how to communicate the scholarly knowledge of the Deep
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Purple Research Project, establishing a comfortable social situation, knowing how to invite participants to
express their perspectives either verbally or nonverbally. Additionally, the facilitator supported participants

in making sense of the objects and the scholarly knowledge.

Communicative approaches used by the facilitator included dissemination and an au-

thoritative discourse

During science communication events, we observed the facilitator disseminate the scholarly knowledge
and evaluate participants’ responses against the scientific perspective of the Deep Purple Research Project,
reflecting an authoritative discourse. This finding seems contradictory to the objective of including multiple
perspectives in the dialogue. However, Scott et al., (2006) argue that meaningful understanding of scholarly
knowledge must entail both authoritative and dialogic interactions. They see authoritative and dialogic
communicative approaches being connected, since one discourse gives rise to the other, supporting mean-
ingful learning. Therefore, the two discourses should not be perceived in terms of a dichotomy but as there
is a tension between the two in meaning making interactions and dialogue (Scott et al., 2006). The instal-
lation had the two objectives of both communicating the scholarly knowledge of the Deep Purple Research
Project and bringing forward the participants’ perspectives on the biologically induced darkening of the ice
sheet. As stated by Horst (2011) there is an inherent tension within installations which have dual objectives
of both disseminating scholarly knowledge and engaging participants in dialogue. We observed and expe-
rienced this tension during science communication events as the facilitator had to both bring forward par-
ticipants’ perspectives, experiences and understanding but also to introduce and communicate the scholarly
knowledge and perspective of the Deep Purple Research Project. Because the facilitator had to support
participants’ understanding of the scientific perspective, an authoritative discourse was also needed as a
communicative approach during science communication events. Horst (2011) had a similar experience
when designing and exhibiting a dialogue-based installation, communicating research-based knowledge
since they found that participants had to have the scientific perspective presented to have something to
respond to. This finding is also reflected in Reincke et al., (2020), who state that scientists who engage in
dialogue-based science communication have the responsibility of communicating the scholarly knowledge

in an accessible way but also to listen and learn from the input of others.

Bringing forward participants’ perspectives

Our findings show that the facilitator had to balance between the objectives of disseminating the scholarly
knowledge in a way that was understandable to participants as well as to bring forward participants’ under-
standing and perspective, without valuing one perspective over the other. This was difficult since science
itself is an authoritative discourse with its structured view of the world (Scott et al., 2006), with knowledge
claims being based on verifiable empirical data (Treagust et al., 2014) and due to the perception of science
as ‘rational’ and ‘objective’, and scientists holding authority as the ‘knowledge makers’ in society (Garvin,

2001). To bring forward the participants’ perspectives alongside the scientific perspective, we observed the
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facilitator making an effort to present the physical installation as an open interactive space and to engage
with participants in a dynamic in which the participants’ responses directed the dialogue instead of a pre-
determined learning outcome. We observed the facilitator express interest and appreciation about the par-
ticipants’ perspectives and contributions both verbally and non-verbally, even when participants’ perspec-
tives differed from the scientific view. These ways of facilitating might have allowed the participants’ per-
spectives to be brought forward alongside the scientific. Reincke et al., (2020) highlight the importance of
scientists or ‘experts’ establishing a dynamic, when communicating their research, in which the objective
is not about reaching a consensus but more about learning from each other, showing appreciation and re-
spect for one another (Reincke et al., 2020).

Listening is also emphasised as an important aspect of two-way communication in Barendse et al., (2021).
They define the role ‘Listener’ as someone who tries to understand their audience by actively listening with
empathy. The ‘Listener’ tries to understand what is of importance and relevance to the people they com-
municate with. This understanding is used in communication activities which aims to make science topics
relevant and relatable by integrating the needs, activities, and interests of the public (Barendse et al., 2021).
During science communication events, we observed the facilitator engage with participants in similar ways
as described in the listener role by Barendse et al. (2021). We observed the facilitator making an effort to
bring forward the participants’ perspectives and try to understand these e.g., by asking elaborating questions
and repeating them to make sure it was understood correctly. Furthermore, our analysis shows that the
facilitator was making connections between the scholarly knowledge of the Deep Purple Research Project
and the participants’ perspectives e.g., the questions they asked, the way they reasoned and the way they
engaged with the objects. In this way, we saw the facilitator integrate the participants’ perspectives in the

communication, similar to the ‘Listener’.

To make connections between the scholarly knowledge and participants’ verbal and non-verbal responses,
the facilitator needed to understand the participants’ perspectives and to ensure that participants understood
the scholarly knowledge. To achieve this, we observed the facilitator continuously adapt their approach to
facilitating in response to the participants. This resonates with Scott et al., (2006) who emphasise that a
teacher, engaging with students in dialogic discourses, needs to have insight into students’ way of under-
standing, needs to know how to respond to students and adapt their teaching accordingly. This adaptation
is a spontaneous and situated process, meaning that, how the interactions unfold cannot be planned or fore-
seen (Scott et al., 2006).

Social aspect of the science communication design was important

To bring forward the perspectives of the participants, Reincke et al., (2020) emphasises the social aspect of
the science communication and state that scientists need to create a safe and comfortable environment in

which participants feel confident to express themselves and listening is a significant part of that. During
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science communication events, we observed the facilitator making an effort to make the situation comfort-
able for participants by creating a more informal atmosphere using humour and relating to the participants
on a more personal level, rather than a professional level. This indicates that the social aspect of the science
communication design was important. In a study done by Bultitude & Sardo (2012), they found the social
aspect to be an important factor in participants’ experience and engagement in science communication
activities. Bultitude & Sardo (2012) analysed three different cases of science communication events in
informal settings and identified three key factors determining participants' engagement. One of these factors
was the experience of meeting a “real scientist”, understood as someone being an expert and knowledgeable
within their field. Participants were surprised to experience the scientist as approachable during individual
interactions since they expected scientists to be remote and intimidating. The meeting had been an important
factor in their enjoyment and engagement of the science communication activities (Bultitude & Sardo,
2012). Based on their analysis of the participants’ responses Bultitude & Sardo (2012) conclude that the
opportunity to meet a scientist in person in a new dynamic had the potential of re-engaging people who do
not perceive themselves as scientific interested. From the perspective of the scientist engaging in dialogue-
based science communication in an informal context, Horst (2021) describes how their design of an inter-
active dialogue-based installation communicating science allowed them to express different aspects of
themselves in the situation than normally expected from a social scientist: “I performed a particular friendly
version of myself and felt compelled to talk to visitors and try and engage them in the interaction” (Horst,
2021, p. 476). During the science communication events of this study, we did not perceive ourselves per-
forming as facilitators. However, Horst’s (2021) description of their experience of engaging in their inter-
active dialogue-based installation, shows that the different dynamic in dialogue-based science communica-
tion is not only experienced amongst the participants of a science communication event, as found in Bulti-

tude & Sardo (2012) but also influences the way the scientist experiences and engages in the social situation.

As discussed above, our findings show that communicating scholarly knowledge dialogue-based in the
format of an interactive installation requires more than communicating the scientific concepts in an under-
standable and accessible way. Additionally, engaging and establishing a dialogic discourse with participants
requires more than asking them questions. Our results and discussion show that the facilitator needed to
engage with the participants in another dynamic that is not normally found in standard communication
strategies, in which the participants responses, both verbal and non-verbal, set the topic of the dialogue and
influence the communication taking place. This means that the facilitator needed to apply many different
approaches to engage participants in the science communication design, which goes beyond what is re-
quired in communication formats often applied by scientists, who are often more used to inform, defend or
debate (Houtman et al., 2021). The facilitator had a supporting role and made an effort to make the social
situation comfortable, highlighting the importance of the social aspect of the science communication de-
sign. The standard communication strategies applied amongst researchers are depersonalized and discon-
nected, therefore not meeting the requirements of a dialogue-based communication format (Houtman et al.,
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2021). Furthermore, scientists are not usually trained to effectively communicate their scholarly knowledge
outside an academic context (Jucan & Jucan, 2014). We will unfold this when discussing the research
question: “How can the Deep Purple Research Project create meaningful outreach for Greenlandic citi-

zens?” (RQ1) in section 6.5 of the discussion.

The science communication design of the installation produced engagement in several ways including ver-
bal and non-verbal ways of communicating. In the above, we have discussed how the different actors were
engaged and communicated within the spatial installation. As Horst (2011) states the objective of sponta-
neously engaging passing people in a science communication installation, making them participants in a
dialogue, may seem trivial. However, according to Horst (2011), researchers cannot take engagement for
granted and each specific case must be understood both on behalf of the groups involved, the citizens, the
researchers communicating, and how the scientific community engage with citizens. In the following, we
will address our second research question What aspects of the scholarly knowledge of the Deep Purple
Research Project are relevant to Greenlandic citizens? Thereby discussing how we can understand the
engagement on behalf of the Greenlandic citizens, the participants in the installation. Following, we will
discuss how we can understand the engagement from the perspective of a researcher within the spatial
installation and relate that to the broader engagement of international natural scientists in local communities

and society in Greenland.

6.4 What aspects of the scholarly knowledge of the Deep Purple Research Project

are relevant to Greenlandic citizens

One of the objectives of this study was to identify what aspects of the scholarly knowledge of the Deep
Purple Research Project are relevant for Greenlandic citizens (RQ2). Recall from the a priori analysis, we
identified these aspects as the three insights (Chapter 2). To investigate whether the insights, were relevant
to Greenlandic citizens, we designed an interactive installation. To reflect on whether the insights of the
Deep Purple Research Project were relevant to Greenlandic citizens, it is important to consider that the
study design of this study does not give us insights into how participants experienced the dynamic with the
facilitator or how they experienced an interactive dialogic discourse. This limitation is similar to other
science communication studies (cf. Horst, 2021 and Achiam et al., 2016). During science communication
events, similar to Horst (2021) we could only observe what participants did and said and make our inter-
pretations of those observations based on our perspective. Understanding participants' engagement meant
that we had to piece together activities, verbal, and non-verbal expressions of participants such as gestures
and body language, which are described by Achiam et al. (2016) as temporally detached from one another
yet connected(Achiam et al., 2016). We do not know participants’ motivations or what reflections and
emotions participants experienced whilst engaging with the installation. Like Horst (2021), we assume that
if participants stayed and interacted with the objects or the facilitator, the installation was somehow posi-

tive, interesting, or relevant to them. Some participants verbally expressed that the installation was an
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“interesting” or an “exciting” experience and some participants stated that they had learned something about
ice algae. Also, since participation in our installation was spontaneous and there was no set time frame for
participants’ engagement, we argue that when participants chose to spend time with the objects and the

facilitator, and additionally bring forward their perspectives, they were engaged.

The science communication design allowed for participants’ perspectives to be expressed alongside the
scientific both non-verbally through ‘traces’ in the objects and verbally in dialogue with the facilitator.
Also, the dialogue between participants, facilitator and objects had a similar progression across participants.
The dialogue started from participants selecting an aspect of an object which caught their attention and the
facilitator continuously responding and adapting to participants’ verbal and non-verbal utterance to bring
forward the participants’ perspectives. Because of this dynamic within the space of the spatial installation,
participants had the possibility to influence the topic of dialogue, so it would be relevant, interesting, and
important to them. We observed participants connect the scholarly knowledge of the Deep Purple Research
Project to their own experiences, work, or daily life, thereby making it relevant to their lives. The perspec-
tives participants brought forward in the dialogues, both during science communication events and during
our pilot study at the Kaalaallit llluutaat, the Greenlandic House, reflect that many of the participants had
observed dark areas of the Greenlandic Ice Sheet and some had observed an increased darkening of the Ice
Sheet. Some participants expressed that the conditions of ice and the Ice Sheet important to them with some
participants actively seeking out knowledge on the conditions of the ice from reports. Others shared obser-
vations with friends, and some had a full-time job documenting changes in the landscape of Kangerlussuag,
including the Ice Sheet. Another participant worked as an aircrew flying over the Ice Sheet weekly. They
had observed an increased darkening of the Ice Sheet across a decade. Several participants had experienced
being on the Ice Sheet incl. participating in scientific expeditions. We found that participant’s perspectives
on the biologically induced darkening of the Ice Sheet were based on observations and experience. These
findings suggest that the scholarly knowledge of the Deep Purple Research Project is relevant to Green-
landic citizens, and we believe that participants’ observations and experiences hold great potential for the
Deep Purple Research Project and other research studies. Research projects, investigating the Ice Sheet, are
restricted to conducting fieldwork in summer and have data gaps due to the large surface area of the ice
sheet (Winkel et al., 2022), thus the citizens’ observations through their work as guides or air crew could

contribute with valuable insights.

We observed participants engaging in making sense of the scholarly knowledge of the installation and
making connections to their knowledge and experience. Furthermore, they express their perspectives.
Therefore, we argue that our results indicate that the scholarly knowledge embodied in the installation was
relevant to Greenlandic citizens. As stated by Bultitude & Sardo (2012), we did not unrealistically expect
participants to change their behaviour or attitude towards the biologically induced darkening of the ice
sheet, or research in general, after engaging with the installation. Our focus was not on how much the
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Greenlandic citizens learned about biological induced darkening from engaging with the spatial installation
‘Connecting Communities’, instead, the focus is what the natural scientists, can learn from communicating
their research through dialogue within the space of an installation. The overall objective of the science
communication design and this study is to explore what constitutes meaningful outreach in a Greenlandic

context, which is the focus of the following section of the discussion.

6. 5 How can the Deep Purple research project create meaningful outreach for

Greenlandic citizens?

We will now revisit our overarching research question of this study How can the Deep Purple research
project create meaningful outreach for Greenlandic citizens? In this section of the discussion, we will sit-
uate our findings and experience with designing and exhibiting the installation ‘Connecting Communities’
to the fly-in/fly-out research practice in Greenland and the new national research strategy by Naalakker-
suisut (2022). Following, we will discuss how the format of our science communication design can be a
part of existing communication networks and research infrastructure in Greenland and why that is important

in relation to creating meaningful outreach.

How the installation made the scholarly knowledge of the Deep Purple Research Project
accessible for Greenlandic citizens

We argue that our science communication design was accessible for Greenlandic citizens in terms of what
it requires to participate and in terms of making the scholarly knowledge of the Deep Purple Research
Project accessible, thereby reflecting the third goal of Greenland’s national research strategy
(Naalakkersuisut, 2022). Participation was spontaneous and there was no set time frame or expectations for
the duration of participants’ engagement. This meant that participants could determine to what extent they
wanted to engage with the installation and for how long. The spontaneity and flexibility of our science
communication design might have been important in making the scholarly knowledge accessible for Green-
landic citizens. Streicher et al., (2014) attribute the success of their inclusive science communication design,
‘knowledge®rooms’ to its placement within a local community, making it easy to access, and because it
was respectful of the time and knowledge of the visitors. Accordingly, community members in Nunavut,
Arctic Canada also emphasised competent research communication being characterised by being respectful
of the time and resources of community members (Henri et al., 2020). Some community members suggested
researchers to set up a booth in the community to discuss the research face-to-face (Henri et al., 2020). This
suggests that the ‘pop-up’ installation format of this study was important in making the science communi-
cation design accessible. During our science communication events, we observed the installation ‘Connect-
ing Communities’ making it possible for a heterogeneous group of participants to engage in a range of ways
with the scholarly knowledge of the Deep Purple Research Project. Because we observed participants en-

gage with the installation, we argue that the science communication design was accessible. Furthermore,
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we argue that the flexible and interactive aspect of the science communication design made the scholarly

knowledge accessible to participants.

Our science communication design was interactive and designed in a way that allowed for participants’
perspectives to be represented alongside the scientific perspective of the Deep Purple Research Project
through the dialogic discourse and in the objects of the installation, resulting in the installation changing as
participants engaged with it. Within the installation, participants had the opportunity to set the topic of the
dialogue, discuss the aspects of the research that were relevant to them and determine how the communi-
cation and interactions unfolded since the facilitator continuously adapted their communication approach
according to responses of the participants. Because the installation gave participants the opportunity to
influence and determine the communication taking place within the installation, we can similar to Horst
(2011; 2021) understand participants as co-creators of the science communication taking place within the
installation. This aspect of our science communication design reflects position within the field of inclusive
science communication since inclusive science communication includes diverse publics and their multiple
ways of knowing in a dialogue about scientific topics (Canfield et al., 2020). Inclusive science communi-
cation is highlighted as one path to increase access and engagement in STEMM (Canfield et al., 2020).
Furthermore, when asked about best practices for research communication, community members in Nu-
navut, Arctic Canada highlighted the importance of researchers listening to community perspectives and

concerns, which is not possible to do using one-communication formats (Henri et al., 2020).

Barendse et al. (2021) state that to address the disconnect between science and society it is important to
have science communicators who actively works toward making science and research accessible. Because
our installation made the scholarly knowledge of the Deep Purple Research Project accessible to Green-
landic citizens, in the ways described above, we argue that our science communication design is a mean-
ingful way to do outreach in a Greenlandic context since it reflects central aspects of the national Green-
landic Research Strategy. Naalakkersuisut states in their national research strategy that scientists shall to a
larger extent include Indigenous and local knowledge in their research projects and that the research results
must be widely accessible and contribute to the development of Greenlandic society in a local and global
context (Naalakkersuisut, 2022, p. 9). In the case of our study, we have not investigated how local and
Indigenous knowledge can be included in international research projects, such as the Deep Purple Research
Project, since this is beyond the scope of this study. However, the interactive dialogue-based science com-
munication format of this study allowed the facilitator to establish connections between the participants’
knowledge and the scholarly knowledge. We see the installation as having potential as a way to mix science
and non-science and allow for different social worlds to meet and mingle (Horst (2021). Therefore, we see
our science communication design and approach as an alternative to the fly in/ fly out practice in Greenland
in which researchers do not engage or communicate with Greenlandic citizens (Mercer et al., 2022), since
skilled science communication focuses on improving and increasing understanding between researchers
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and participants (Berditchevskaia et al., 2017). Developing an understanding and empathy for each other’s
perspectives is an important starting point in effective knowledge transfer (Berditchevskaia et al., 2017).
We see our science communication design ‘Connecting Communities’ being a meaningful way to com-
municate research-based knowledge since we observed the facilitator and the participants engage with each
other in a meaning making process, trying to understand each other’s perspectives being brought forward

in the installation.

Language

An essential aspect of dialogue-based science communication, and for making research accessible in a
Greenlandic context, is language. We were advised by the different actors who worked with science com-
munication in Greenland to communicate in Greenlandic, English, and Danish (in the specific order). Ac-
cording to Naalakkersuisut (2022) it is important for Greenland to be acknowledged as a nation with their
own official language Kalaallisut(Naalakkersuisut, 2022). However, we were not capable of speaking Ka-
laallisut and we did not have the resources to hire a translator, limiting us to speaking Danish and/or English
with the participants during science communication events. We tried to learn sentences so we could present
ourselves and invite people to participate in the installation in Kalaallisut, however often participants did
not understand what we were saying. There were also examples of participants expressing that they did not
know how to formulate a response when speaking English. We let participants decide if they would prefer
to talk in English or Danish and most participants chose Danish. Still, our results are influenced by the
different language backgrounds, especially considering we spoke Danish, potentially leading to an asym-
metry between us and the participants, which is further complicated by the colonial history between Den-
mark and Greenland. Based on our experience, we strongly recommend hiring a translator to make research

accessible to all Greenlandic citizens.

The researcher in dialogue-based science communication

Our study shows that the facilitator’s ways of facilitating and ability to establish a dialogic discourse were
essential in establishing connections between the participants and the scholarly knowledge of the Deep
Purple Research Project. Our science communication design had the objective of communicating the schol-
arly knowledge of the Deep Purple Research Project and facilitating dialogue. Horst (2011) states it can
appear as if there is an inherent tension between these two objectives of dialogue-based science communi-
cation installations both during the design process and exhibition of the installation. On one hand, the in-
stallation had to ensure that participants understood the scholarly knowledge communicated, thus reflecting
a question about how to effectively communicate scholarly knowledge. On the other hand, the installation
should allow for multiple interpretations and dialogue-based communication (Horst, 2011). According to
Horst (2011), the installation should be designed to effectively communicate the research-based knowledge,
since they found that it was necessary that the installation represented a scientific perspective participants

could respond to. Instead, it is the way the installation is used that determines its inclusiveness and

95



interpretative openness (Horst, 2011). In the case of our study, we designed the physical objects of the
installation, which were transposed from the Deep Purple Research Project, to represent the scientific per-
spective and it was the facilitator who had to balance between making sure participants understood the
scholarly knowledge, bringing forward participants’ perspectives and connect the two. We experienced this
tension as facilitators, and we saw it reflected in the data in the ways the facilitator had to adapt between
many different communicative approaches incl. a more authoritative discourse when disseminating the
scholarly knowledge or evaluating the participants’ perspectives against the scientific. We found both dur-
ing science communication events, and during our pilot study in Kalaallit Illuutaat, that the social aspect of
the science communication was important to create a space for dialogue. We engaged with participants by
bringing ourselves forward as persons, reflecting the experience of Horst (2021). In section 6.4 of this
discussion, we argue that it required more than communicating the scholarly knowledge in an effective and
accessible way to engage participants in dialogue. This finding is in accordance with the science commu-
nication literature on dialogue-based science communication (Nisbet, 2018). Researchers are usually
trained to communicate their research to other researchers (Jucan & Jucan, 2014), in a way that does not
meet the requirements for dialogue-based science communication (Houtman et al., 2021; Reincke et al.,
2020).

The science communication literature has suggested several obstacles for researchers applying dialogue-
based science communication. One of those obstacles is the lack of training and competencies to communi-
cate their research dialogue-based (Reincke et al., 2020). Another study states that scientists are more used
to debate and defend their findings rather than engaging in a dialogue, and therefore scientists need to
“unlearn” old practices (Houtman et al., 2021). The obstacles are also found to be attributable to the lack
of institutional support for science communication (Rose et al., 2020). Furthermore, allowing for multiple
understandings and interpretations of a given scholarly knowledge might be conflicting for researchers. An
analysis of collaborations between artists and scientists found that researchers spoke for a larger collective
of researchers which they felt a responsibility towards when disseminating their research (Halpern, 2012).
Within sustainability science, scientists are encouraged to change their perception of their peer community
to include non-scientists (Spangenberg, 2011). It would be interesting to look further into how international
natural scientists, such as the researchers of the Deep Purple Research Project, could extend their peer
community to include Greenlandic citizens in terms of creating meaningful outreach. This reflects the po-
sition of Streicher et al., (2014) who state that science communication should be made with local commu-

nities and not for them.

Horst (2013) states that the format of interactive installations communicating scholarly knowledge can be
viewed as an experiment in which researchers can learn about engagement and dialogue in practice. This
statement describes our experience conducting this study since our understanding of dialogue and engage-
ment developed from designing and facilitating the science communication events, as we have unfolded in
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the above sections of the discussion. However, we acknowledged that the unpredictability, that is an inher-
ent aspect of the science communication design of this study, makes it a vulnerable space for a researcher
since it is not possible to foresee what will happen. As Horst (2011) states engaging people spontaneously
is not a trivial task, and in our experience, it is a vulnerable position to invite strangers to engage in spon-
taneous dialogue and to ask for their perspectives. This position also stands in great contrast to the common
‘expert role’ of researchers (Reincke et al., 2020) with them usually being the ones invited to share their
perspectives. Thus, we acknowledge that the experimental ‘hands-on, face-first’ approach we have applied
in this study might not be for everyone.

Difference in local contexts

Another aspect important to consider when assessing how the science communication design of this study
is a meaningful way to communicate the scholarly knowledge of the Deep Purple Research Project is the
local context. There are large local differences in Greenland in terms of the presence of researchers and
number of research activities taking place. For example, in the town of Kangerlussuag, numerous research
activities take place due to the town’s location and accessibility to the Ice Sheet influencing the town’s
development in relation to population composition, infrastructure, activities, events, employment and busi-
ness opportunities (Qeqgata Kommunia & Naalakkersuisut, 2023). Other towns and settlements in Green-
land are less involved in research and have been frequented less by researchers. This is important to con-
sider, since outreach designed for one community does not translate to other communities without adjusting
to the local context (Rink & Reimer, 2021). This means that an essential aspect of creating meaningful
outreach means designing outreach with the local context as a reference point. The most effective strategies
and tools for research communication are to evolve and adapt to changes in the communication networks
of the local community (Henri et al., 2020). Thus, it is important that researchers engage and communicate
with local communities through existing communication networks, information-sharing pathways, and
technological capabilities within a community (Henri et al., 2020). Therefore, researchers need to under-
stand these communication networks by spending time in the communities. This also applies to natural
science researchers, whose research does not include Greenlandic citizens as research participants (Rink &
Reimer, 2021). A part of the characterisation of fly in/fly out research practice is that international research-
ers do not spend time in the communities but travel directly to remote locations such as the Ice Sheet
(Mercer et al., 2022) as in the case of the Deep Purple Research Project. Therefore, we argue that to design
meaningful outreach it is necessary to understand the existing communication taking place in the local
context and, if possible, to spend time in the local community to understand the communication already

taking place.

Supporting existing communication networks

In this study, we spent two months in the community of Sisimiut in Greenland to gain a better understanding

of the local context and create connections with local citizens. In Chapter 4 we described how we changed

97



our approach to reach out to the citizens of Sisimiut after talking with the previous director of the cultural
centre, Taseralik, in Sisimiut, Arnajaraq Stevlbak. Instead of arranging our own science communication
events, we exhibited our science communication product as part of existing initiatives and local institutions
incl. the Ilisimasat Science Festival, arranged by DTU Arctic, and at the upper secondary school, GUX.
Streicher et al., (2014) emphasise that inclusive science communication must take place within the com-
munities with the researchers and science communicators being temporarily part of the local community.
Similar to us, the researchers were present at local events without an agenda or role to build up relationships
and invite community members to engage in their science communication product (Streicher et al., 2014).
Building up relationships with members of the community enabled Streicher et al., (2014) to get to know
the potential users of their science communication design, make them appear trustworthy, and make their

science communication initiative known to the community members.

As we have described in the introduction, changes are happening in the ‘communicating networks’ in
Greenland on multiple institutional and organisational levels to make research conducted in Greenland
more accessible to Greenlandic society e.g., Greenlandic Science Week which serves as a platform in which
researchers can create outreach activities to connect with Greenlandic citizens (Greenland Science Week,
2023). A central answer to the question “How can the Deep Purple Research Project create meaningful
outreach in a Greenlandic context” (RQ1) is that meaningful outreach entails creating communication
products which support and fit into existing communication networks and institutions in Greenland, since
it makes research more accessible (Henri et al., 2020). When research is accessible to Greenlandic citizens
and society, the knowledge produced from research can contribute to the development of Greenlandic so-
ciety (Naalakkersuisut, 2022). As we have described in our a prori analysis, The Deep Purple Research
Project communicates their research in a range of ways using different formats and platforms, however,
none of these are within the communication networks in Greenland or a part of existing initiatives arranged
by local institutions. We propose didactic transposition theory as a useful tool transform communication
outputs so they can be transposed into the existing communication networks in Greenland. In this study,
didactic transposition theory guided both the process of establishing an overview of the scholarly
knowledge and identifying what central aspects of the scholarly knowledge were relevant as content in a
science communication design. Furthermore, didactic transposition was a useful tool to assess the format
appropriate for communicating the scholarly knowledge of the Deep Purple Research Project in a Green-
landic context. We see that our developed science communication design ‘Connecting Communities’ is
applicable to the existing networks of communication in Greenland and can contribute to initiatives such
as Greenland Science Week. Based on our experience and findings with designing and facilitating dialogue-
based science communication, we argue that this communication format is useful in engaging international

researchers and Greenlandic citizens in exchanging perspectives and making connections.
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6. 6 Limitations

Recall, that the objective of this study was to explore how to design and collect data of a concrete case of
dialogue-based science communication to provide experiences and reflections on how an interactive in-

stallation can be applied to engage researchers and citizens in dialogue.

Instrumental case study and interpretivist research paradigm

Our findings are empirical based and offer novel insights and we argue that our results. In an instrumental
case study, the researcher is interested in understanding something that goes beyond the particular case,
thus the study of the particular case is used as a means to a larger goal (Fraenkel et al., 2012). We consider
this study an instrumental case study, since we want to explore what meaningful outreach is in a Green-
landic context by studying the case of the Deep Purple Research Project and from this particular case for-
mulating a set of guidelines which can be applied by other international scientists conducting research in
Greenland. This study is situated within the interpretivist paradigm, therefore we do not claim that our
results are ‘objective’ but our interpretation of social situations (Treagust et al., 2014). Because interpre-
tivist studies are perceived as a ‘sense-making process’ of the researcher, the quality of the study depends
on the researcher’s integrity, sensitivity, and skills of the researcher as well as the researcher’s ability to
reflect and be transparent on personal values and biases rather than methodological rigidity (Treagust et al.,
2014). The objective of this study is not to measure and generalize about Greenlandic citizens’ behaviour
during dialogue-based science communication events. Instead, this study aims to give a nuanced and re-
flexive description of the social interactions within the specific spatial and temporal context of the science
communication events in Greenland and how we experienced and interpreted them. We acknowledge that
the social interactions taking place during science communication events might have been influenced or
biased by our age, gender, linguistic competence, professional affiliation, and nationality as Danes. We
have described our positionality on page 5. There are some limitations to the methodology of this study
which are common to other observational studies, and in the following sections we describe these and how

we tried to minimize them.

The Hawthorne effect, written field notes and recall bias

A common bias in observational studies is the Hawthorne effect, when participants change their behaviour
because they are being observed which can influence the validity of the study (Aarhus Universitet, No date-
c). We chose to use field note techniques for our observations instead of filming and recording participants
in order to minimize the influence of the Hawthorne effect because we thought that a camera or microphone
setup would be more intimidating to the participants than handwritten notes. However, field notes are
known to be limited in other aspects such as recall bias (Emerson et al., 2011), which we minimized by
writing field notes immediately after the science communication events, and by writing jotted notes during

the data collection (described in methods). Another common issue with field notes is that data may be
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incomplete because of the relatively slow handwriting speed that needs to collect complex data in the form
of both verbal and non-verbal interactions (Emerson et al., 2011). To address this potential issue for the
data-collection process, we developed a structured paper with things to pay attention to, as it was recom-
mended for this format (Kgbenhavns Universitet, No date) but we learned that it was disturbing the writing
process and therefore quickly abandoned the structured paper and instead wrote on blank paper. As a final
preparation before the data collection, we gained experience with handwriting techniques by observing

events in Sisimiut with the purpose of improving our speed and accuracy of writing notes in hand.

Active/passive observer

Another common problematique of observational studies relates to choosing to be either an active or passive
observer during data collection (Aarhus Universitet, No date-d). An active observer participates from the
same starting point as the participants which will lead to participants perceiving the researcher to a lesser
extent as observing them. However, it can be more difficult to collect systematic field notes from the event
whilst actively engaging with the participants. As a passive observer, the researcher does not participate to
the same extent as the participants, making it easier to collect field notes (Kgbenhavns Universitet, No
date). During our data collection, one of us was a passive observer, while the other was facilitating the

dialogue with the participants, thus there were both an active and a passive observer.

Limited in terms of participants’ perspectives

As we have discussed, our study is limited since we have not conducted interviews or surveys of how
participants experienced participating in the installation. We have no insights into their motivations, emo-
tions, and thoughts. We can only interpret what we observed participants do and say or not do or say. Our
interpretation is based on our perspectives. Still, it is important to include Greenlandic citizens’ experience
of the dynamics during dialogue-based science communication and whether they see a potential for dia-
logue-based science communication in a Greenlandic context, and we call for further research on what
constitutes meaningful and relevant science communication in the perspective of Greenlandic citizens (cf.
Henri et al., 2020).

6.7 Recommendations

The following recommendations are developed for international researchers who wish to communicate their
research in Greenland using dialogue-based communication formats. The recommendations are based on
the findings of this study, and our experiences of designing and exhibiting our science communication
design. Furthermore, the following recommendations are developed in relation to the research strategy from
Naalakkersuisut (2022), the valuable feedback and advice we have received from various actors in Green-
land and other recommendations developed for researchers wishing to engage and communicate with Arctic
communities (Gbetholancy, 2022). It is important to note that these recommendations may not apply to all

local communities in Greenland since there are local differences between settlements, towns, and cities in
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Greenland, meaning it is essential to be aware of the local context and use it as a reference point for design-

ing meaningful outreach and science communication. The following recommendations are structured in a

chronological fashion, suggesting approaches to different stages of designing an outreach event.

Prior to science communication events:

During communication events:

Identify the central aspects of your research and explore how they can be rel-
evant and of interest to the local community.

When you have identified the content of your science communication, design
the format of the science communication with the local community as a pri-
mary reference by:

e Spending time in the community.

e Exploring existing communication networks: how do community
members communicate and what media/platforms do they use? E.g.,
in some Greenlandic towns, bulletin boards at bus stops or in front of
supermarkets are used for reaching community members, sharing in-
formation and invitations to events. Many towns also have their own
Facebook group which serves as an online bulletin board.

e Seek out existing initiatives, actors and institutions and design your
outreach so it is a contribution to their work.

e Employ a professional translator who can translate technical and sci-
entific terms and concepts to Kalaallisut and potentially other dia-

lects.

Considerations:

Think of other ways of knowing and understanding a scientific phenomenon
as equally valid as the scientific understanding.

Think of establishing a dialogue as the overall objective of the communica-
tion instead of a specific learning outcome.

Think of the other person as a co-creator of the dialogue meaning letting them
also have a say in what the dialogue should be centred around and how the
dialogue should unfold.

Consider non-verbal ways of communicating as meaningful utterances con-
taining important feedback and information you might need to respond to or
address.

Be open to the dialogue unfolding in unexpected ways and think of that as a

learning opportunity.
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Actions to take:

Use of visual representations:

Spend as much time, practice and thought on the relational and social aspects

of your science communication design as on the scientific topic itself.

Start the dialogue from the perspective of the other person.

Bring forward the scientific perspective and aspects of the scholarly
knowledge in relation to what the other person says and expresses interest in.
Ask the other person questions about what interests them or how they under-
stand a given phenomenon.

Be flexible in using different approaches whilst engaging in the dialogue de-
pending on the other person’s verbal and non-verbal responses.

Show genuine interest in the other person.

Be respectful of the other person’s time and ways they want to engage with

you.

Include intuitive objects which can facilitate a shared activity or initiate dis-
cussions.

Design objects which are interactive and allow for different interpretations
and consider how objects can make these interpretations visible.

Make it possible for the other person to contribute to the science communica-
tion product.

Instead of only considering verbal language, experiment with objects which

can communicate aspects of the research through sensory interactions.

Following communication events:

6.8 Implications

Use your experience to improve your design and your approach to dialogue.

Seek feedback from others and share experiences with others.

The findings and recommendations of this study hold the potential for framing future dialogues between

researchers who conduct research in Greenland and Greenlandic citizens and to the ongoing change of the

research practice of international scientists in Greenland by providing an alternative to common communi-

cative approaches used by researchers. Furthermore, the findings of this study can also contribute to the

literature on dialogue-based science communication. Additionally, since communication is seen as the basis

for developing partnerships in science (Henri et al., 2020) we see this study has potential implications for

collaborative research methods in a Greenlandic context (Hansen & Ren, 2021a), since effective research
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partnerships should be built upon communication approaches that foster cooperative inquiry and learning
(Henri et al., 2020). Thus this study is relevant to a range of studies including, but not limited to, community
engagement (Chambers et al., 2021), participatory research (Rink & Reimer, 2021), public participation
practices (Skjervedal, 2018) and in a broader context the extension of peer communities within sustainabil-
ity science (Spangenberg, 2011). To better understand the implications of this study, future studies could
address how researchers perceive dialogue-based science communication and their capabilities of applying
it as a communicative practice. What limits and constraints do researchers experience since they do not
engage with local communities? Is it only a question of tradition or are there any systematic constraints or
other obstacles? To create meaningful outreach in a Greenlandic context it is essential to include the Green-
landic citizens in designing the outreach and science communication that benefit their communities and
society (cf. Henri et al., 2020). Within the context of Greenland, it is crucial to investigate how science and
polar exploration have contributed to the colonisation of Greenland and how this is linked to present struc-
tures within the current research practice. Thus, a change in research practice requires efforts across sectors
and institutions, from researchers themselves but also academic institutions and local Greenlandic institu-
tions and stakeholders (Holm et al., 2011).
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Chapter 7 Conclusion

In this study, we have explored how dialogue-based science communication can be applied as a communi-
cative approach to communicate scholarly knowledge to Greenlandic citizens and for international re-
searchers to engage with communities in Greenland. We did this by designing an interactive installation in
which we took on the role of a scientist and initiated dialogues with citizens. From conducting this study,
we have learned that a dialogue-based format is a meaningful way to communicate scholarly knowledge
since it allows for multiple perspectives to be represented alongside the scientific perspective, thus we see
that dialogue-based science communication has the potential of creating new ways of understanding for
both scientists and citizens. Furthermore, we have learned that meaningful outreach in Greenland contrib-
utes to existing communication networks, infrastructure and initiatives made by local Greenlandic actors
and institutions, thereby supporting the ongoing changes of anchoring research in Greenland. With this
approach, researchers can connect with Greenlandic citizens, and thus contribute to resolving the issues of
the fly in/fly out research practice. However, as we have described throughout this study, there are several
obstacles for researchers when communicating their research using a dialogue-based format. Therefore, the
next step is to investigate how the researchers of the Deep Purple Research Project can change their
communicative approach to include more dialogue-based communcation formats and contribute to existing
institutions, initiatives and networks in Greenland. This study can serve as an example to learn from and be

inspired by.
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Figure A. Microscope image of the Ice algae Ancylonema sp. and the snow algae Chloromonas ni-

valis.
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Figure B. Image of ice with microbes (Ancylonema sp. and Chloromonas nivalis).
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Figure C. Image of the weathering crust.

Figure D. Image of dark ice with microbes.
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Figure E. Dark and clear ice from the Greenlandic Ice Sheet at two different time points.
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Figure F. Two ice samples with microbes.
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Figure G. Image showing different ice and snow algae with different pigmentation, resulting in dif-
ferent coloured ice and snow. (From left to right) Microscopic image of the snow algae Chloromo-
nas sp (green and red pigmentation) and the ice algae Ancylomena sp.
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Figure H. Drone image of the Greenlandic Ice Sheet showing dark areas of the Ice Sheet. Humans

for scale on the picture.
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Figure 1. Albedo changes 1981-2000 (left) and 2000-2012 (right)
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Figure J. Satellite image of Greenland
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