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Abstract

To act, humans first need to make sense of the world. Thereby, sensemaking goes beyondaccumulation of pure information of objects or rational knowledge production, but itencompasses additional information such as meaning, mindful engagement, sociallyembedded knowledge, cultural and work contexts. To navigate in diverse environments,sensemaking becomes central to social settings, also to engage with technologies andunderstand dynamics in ecological environments. In a complex world where technologiesare added components of everyday life and are envisioned as partial means to approachglobal challenges, social, technological, and ecological environments become intertwined.This meshwork of environments also means to bring together different kinds of knowledgeas a base of sensemaking through experience. In the Digital Sensemaking project wespecifically look at digitization processes, the interaction with IoT Elements and DigitalTwins through the lens of performance art to elaborate on the non- cognitive coreconstituents of sensemaking processes: embodiment, action-sense nexus, andtemporality. We show that aesthetics can be found as an important dimension to bridgethe cognitive and non-cognitive process and explore the role of art in this kind of research.It facilitates process and technological development in organizations entangling the social,technological, and ecological.
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Introduction

“Now this makes sense” is an expression that is regularlyused by many people. What does it mean though, andwhy is collection of information alone often not enoughfor something to make sense? The more complex theenvironment becomes, the more difficult it is to makesense of situations. For example, concerning the climatecrisis many artworks aim to establish a connection forthe audience between scientific insights on a globalscale, or
global climate dynamics, with specific manifestations ofthe same issue on a more local or individual scale. Thesame is true for other artistic projects that deal withglobal challenges, such as helping individuals living inWestern countries with a mindset informed by the needsof their lives in Western cities to better understand theimpact of their behavior. ¹  More specifically, to createawareness how behavior and decisions of citizens inurban environments can affect rural environments inother countries, or how mindsets framed by social andcultural ideas in one country can lead to exploitation ofecological systems that the very same population has aninterest in preserving. In these endeavors, artistsengage in the creation of experiences to help theaudience make sense of abstract information.
On the other hand, environments of social interaction,cultural production, and work processes becomeincreasingly enriched with technology, connected todigital systems, or even completely digitized. Engagingwith digital processes, socio-technical or socio-hybridsystems can lead to a new version of the disconnectpresented above: how much are workers in touch withwhat they are producing? For example, rhythms of aproduction factory, materialities of components, noisesof the machine, and embodied knowledge such asfeeling the right pressure might be important forproduction workers to understand if everything is goingwell in the process.
When they are suddenly confronted with a digitizedversion of their work, depicted in software on acomputer and with robots taking over much of theirphysical work, how do they still make sense of theprocess that is going on? ² Which clues do they actuallyneed? Or how can individuals purely connected throughtechnological systems still make sense of what they dotogether?
In the era of global challenges and digital transformationof central processes in work, government, and society,organizations and individuals are challenged to makesense in such complex situations that are constituted by

merging information, abstractions, and experiences (orthe lack thereof). Starting from sensemaking theorybased in social sciences which has been discussedwithin organization science for about 40 years now witha strong focus on social context and cognition, we aimto explore sensemaking in a potential symbiosis ofsocial, technological, and ecological environments.Scholars already pointed out how important it is toinclude embodiment, sensemaking with non-human andmore-than-human actors or environments, and to gobeyond a focus on logos or exploration of a mind-bodydualism in understanding sensemaking; to develop adecentered notion of sensemaking “—not simply at thedisposal of human subjects—and where sense is alwaysand already given and made simultaneously”, but as aprocess beyond logocentrism that unfolds “in themeshwork of life”. ³ This means to include a focus onimmanent and embodied aspects, including temporality,leaving anthropocentrism by including more specificallyactors and aspects that are part of the sensemakingprocess such as materialities, technological elements, orecology. According to Karl E. Weick, sensemaking isabout patterns that enrich and develop organizationalstructures, about the attribution of meaning toprocesses and situations.
In the Digital Sensemaking project that we present inthis paper, we answer this call of scholars in the field ofsensemaking theory through experimentation in diversesettings that connect to non-human and more-than-human components in a controlled way. Therefore,creative new methodological approaches are needed. ⁴Our analysis of this experimentation is informed bymethods from qualitative research in social sciences,visual studies, and methods in performance studies. Weare especially interested in deepening theunderstanding of embodied sensemaking and the role ofembodiment in sensemaking, aesthetic experience, andthe role of aesthetics in sensemaking. Therefore, wework with performance artists in the setting of artisticresearch and performance art.
The research is based in the academic Institute forBusiness Informatics—Communications Engineering thatfocuses on digitizing work processes, cyber-physicalsystems, and digital twins. Thus, central to the artisticresearch and artistic performance development of theartists involved is the engagement with these systems inthe context of sense-making processes. With thisinterdisciplinary project we connect arts-based workand the creation of aesthetic experience through artisticpractice (performance) into exploration of technologywith contributions to theory building within the socialsciences and contributions to technology development.
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The paper is organized as follows. We will start byintroducing sensemaking theory and the theoreticalcontext of why and what we aim to explore with theDigital Sensemaking project. We then account for ourmethodology to work with performance artists toinvestigate embodiment and aesthetics in sensemakingwith digital technologies, cyber-physical systems, anddigital twins. We will present our insights on embodimentand aesthetics in sensemaking in the above-mentioned“meshwork of life” and explore how including art in theresearch process can open avenues for research andsymbiotic organizations.
Sensemaking

In everyday experience, sensemaking is referred to as aprocess in which experiences, information and situationssuddenly fit together parts fall into place, relationsbetween bits of information in a certain environment, oras sense-making scholars write “[sensemaking] is theprimary site where meanings materialize that inform andconstrain identity and action”. ⁵ Since the 1980s thetheory of sensemaking has been explored extensively inthe field of organization studies. Organization studies isinterested in understanding human behavior ofindividuals and groups, organizing processes, work,hierarchies, but also in questions of shared meaning andcommunication in groups. With its entanglement insociology, psychology, anthropology, ethnography,work, and management studies, it has been a fruitfulfield to expand the original concept of sensemaking.Sensemaking is considered as an ongoing process ofclarification, as enactment of sensible environments, associal in terms of relation to the knowledge andsensemaking of others as well as a reflection on one'sown identity. Moreover, it originally has beencharacterized as informed by cues that the individualbecomes aware of, an urge to understand what is doneas plausible, and informed by retrospective reflection onsituations.⁶
Since the inception of sensemaking theory, scholarsstarted to expand on missing aspects of the originaldefinition. Most importantly, the strong focus oncognition, logocentrism, or even rationalistic approach tosensemaking has been criticized widely, similar todifferent ways of understanding temporality and the roleof the human in sensemaking, and its lack of situatedand embodied dimension in order to give way forresearch covering these aspects and more differentiatedapproaches in sensemaking moving away from a pureanthropocentric and language orientation – as previously

language and cognition have been first entry points toresearch. ⁷, ⁸ , ⁹, ¹⁰, ¹¹ For example, ethnographicmethods and video analysis have been employed toinvestigate the various role of the body and embodimentin sensemaking processes, such as sense-making “withthe body” and “from the body”; in other words:embodiment in the process of sensemaking, and the roleof established embodiment for sensemaking. ¹² 
Other endeavors expanded on the influence of thematerial world on the sensemaking process. Goingbeyond the communicative support of boundary objects,the role of material practices for individuals to transit togroup-level sensemaking. ¹³  Taking this further,researchers in human-computer-interaction started toinvestigate technologies to support sensemakingprocesses. ¹⁴ A first step to connect the idea ofaesthetics and sensory knowledge to sensemaking hasbeen identified in cases through linking embodied andimplicit knowledge in the handling of objects in work andknowledge production processes.
In a first step, individuals make sense of what they areworking with, for example data in the field of physicswhich is their specific field of education and work. At alater point in research, their implicit knowledge aboutthe look and feel of the data and their ingrainedknowledge of physics creates difficulties in finding freshperspectives on the data. Aesthetic re-interpretation ofthe objects can help them through this process. ¹⁵ Thus,objects become part of sensemaking, and technologicalenvironments to which individuals relate to daily orwhich mediate their work, are part of their sensemakingprocesses. This entanglement with the material world insensemaking processes and as important sensemakingdimensions for humans becomes visible beyond theengagement with human-made objects or the use ofobjects and technologies to mediate sense-makingbetween individuals—or may restrict it in the case ofubiquitous use of technology.
Based on the experience with the non-human and themore-than-human in the environment of remote materiallandscapes and the sensemaking of ecologicalprocesses by indigenous peoples, ethnographicmethods have been employed to investigate ecologicalembeddedness of sense-making and the increasinginability to make sense of subtle ecological cues ofWesterners who predominantly live in urban or industrialareas. This lack of extending sensemaking to theenvironment in that sense leads to vulnerability, forexample by misunderstanding dangers in wildfiresituations or regions prone to high waters or other harshconditions that need to be recognized to enableindividuals to predict danger. ¹⁶ This still increasing
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detachment of macroscopic aspects in the environmentthat play into sensemaking processes is supported bythe simultaneously increasing focus on sensemaking onmicrolevels, in personal “bubbles”, specificorganizational settings, disciplinary work, or evencultural perspectives.
Although the meshwork of life, i.e., social, technological,and ecological dimensions of the environment arebecoming more central in the understanding ofsensemaking theory, there are still gaps to research,e.g., to raise awareness of problems in the focus ofsensemaking process on specific microlevels, to betterunderstand a new dimension that is introduced throughcertain technologies: digitalization, and to entangleaesthetics and art with interdisciplinary sensemakingresearch. It is supposed to connect cues from theenvironment, experience, sensory information,embodiment, and diversity of media relevant tosensemaking.

Towards Digital Sensemaking

Experiences in the Covid-19 pandemic accelerated thedigital transformation as envisioned by protagonists ofIndustry 4.0, that includes the implementation ofInternet of Things (IoT), robotization, cyber-physical-systems, but also propagated ideas within thetranshumanist movement. At the same time, digitaltransformation can also lead to work overflow as tasksarrive much faster at the responsible human actors, andto information overflow as much more details andrelevant factors need to be described because theycannot anymore be experienced directly – but at thesame time become more abstract –, and meaningfulexperiences and decision-making processes becomemore difficult. ¹⁷, ¹⁸ On some scale many peopleexperienced such effects during the Covid-19 pandemic:being decoupled from on-site team meetings,communication might have become difficult over time, orunderstanding the actual situation in a production hallthrough digital twinning of information might have beendifficult and can have led to delayed decisions, or evento oversee important moments to avoid problems.
Digital transformation is often associated with changesin mental representations of knowledge of those whoengage in the digital transformation, in order to be ableto adjust the behavior to new situations. ¹⁹ This idea isstrongly rooted in social information studies andmirrored in processes of communications engineeringand computer science. One reason can be that digitaltransformation is understood as being based in

transforming information into digital representations andabstractions that seemingly follow rational logics.Thereby, logocentrism, anthropocentrism, and a focuson disembodied abstractions that are representedthrough words, numbers, or most importantly alsovisualizations surface in this field and such settings. Butconsidering the often experienced disconnect betweendigitized work process and internalized hands-on workin production companies, the resulting informationoverflow, and difficulties in decision-making, it isimportant to ask the question how to create meaningfulexperience in digital transformation and sensemaking inthe interaction with digital technologies. ²⁰, ²¹
Weaving digital transformation (and its predominantfocus on cognition and abstraction) with the concept ofsensemaking and the most recent scholarlycontributions with an increasing focus on the body,embodiment, and physical interaction with theenvironment, the question we explore with the conceptof digital sensemaking is where the body and the sensesare in the case of digital transformation? Thereby, theconcept of digital sensemaking aims to integrate thebody and the mind, cognition, and experience, asnecessary for sensemaking with digital technologies, incyber-physical systems, and thus create opportunitiesto design meaningful interaction.
This integrative perspective adds an important aspect tohuman sensemaking when connecting beyondtechnology or the immediate micro-environment. Or theother way ‘round: enhancing sensemaking with digitaltechnologies which are embedded in the meshwork oflife, for resilient organizations and human beings inscenarios where technology, ecology, and the socialneed to be integrated for sensemaking.

The Role of the Body and
Aesthetics

Ideas of what sensemaking is are not necessarily boundto knowledge about social scientific theories onsensemaking. Thus, we started this project by apreliminary investigation of what individuals who areexperienced in working in both, in academia as well as inthe arts, do understand as sensemaking. Thepreliminary investigation consisted of four qualitativeinterviews with artists who work in academia and focuson sensemaking in their work without focusing on thetheory. The answers we received to the question of“what is sensemaking for you?” are striking. Theyrepresent beautifully how body, mind and experiencing
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the world are entangled in sensemaking. In the firstinterview, an artist with a bodily artistic practice who isalso embedded in natural science research, says:
“It’s a mess, making sense of the world, different biases,we spend so much time trying to make sense of theworld. I don’t try to make sense of it, through dance Ijust experience and feel, don’t think just do. I like to learnmore about the complexities, but the deeper I go, theless it makes sense. Dancing helps to see differentthings in different ways. Everyone has both sides of thebrain in their head, both sides are needed foreverything. Being analytical in the dance is reallyimportant. [...] I’m talking about science and artseparately. In dance you see a movement and intuitivelymove. In physics – breakthroughs – you learn it so muchthat it becomes intuitive.”
The third artist we interviewed referred to thisentanglement in a similar, but different way:
Sensemaking is “when your ideals and your perceptionof reality are the same. When something makes sense iswhen you can truly believe it, now you understand it andit’s real and it’s the truth. You can investigate to knowwhat is the truth, making sense of reality is toincorporate your senses to prove something as true.That’s when it makes sense. When things are confirmed,they become understood, and then you come to yoursenses and perceive reality.”
Both excerpts from the interviews show how reality,perception of reality, being in the world, understandingthrough body, and theoretical reflection and cognitiveunderstanding need to come together to make sense.The first artist also refers to an additional dimension,through the reflection on “biases” the dimension of thesocial, of values, cultures are pointed out. On the onehand, there is cognition, abstracted knowledge aboutthe world and how it functions (or should function). Onthe other hand, there is the experience, the way theworld is perceived, situations that impose themselves onus. Thus, the body and the bodily senses play a centralrole - abstract knowledge alone does not yet lead tosensemaking. Sensemaking is informed through thesituation, the experience, and subtle information of thesocial and cultural context. Put it in a different way,experience and “being in the world” are key tosensemaking. There is no sensemaking without all theserich additional layers of information.
Sensemaking scholars have worked in many directionsto make sensemaking theory consistent, mainly byworking with cases to fill in gaps in the original theory.Lately, two theorists, Sandberg and Tsoukas, used a

phenomenological approach to theoretical work andcase studies on sense-making when presenting atypology of sensemaking that is ordered by as they call“four core constituents” of sense-making: sense-actionnexus (or “being-in-the-world”), temporality,embodiment, and language. ²² Most knowledge insensemaking theory revolves around language as it isstrongly connected to articulation of the livedexperience in order to process collectively and toconnect to cognition. Sense-action nexus, temporality,and embodiment are more fluidly overlapping conceptsand less clearly developed in sensemaking theory. Thebody plays a certain role in sensemaking - it is not onlythe case through embodying knowledge, but alsothrough the experience over time and of “being-in-the-world”. To experience the world, the body needs thesenses, what entangles being-in- the-world with thebody through the senses. Experience through thesenses is connected to aesthetics as understood byAlexander Gottlieb Baumgarten. Connecting to thesenses, sensory perception, sensory and sensibleknowledge is also referring to building knowledge withand through the body to refine skills which impliesmaking sense of situations or tasks. ²³, ²⁴ As anunderlying theme, this is also expressed by the artistsas quoted above.
Thus, while researching the role of the body forsensemaking in digital transformation and with digitaltechnologies, we also see an opportunity to push theboundaries of knowledge within sensemaking theory.We suggest that based on the entanglement aspresented above, it is necessary to unravel dimensionsof aesthetics and the entanglement of aesthetics insensemaking.
Some experimental approaches already pointed to therole of bodily interaction and aesthetics within human-robot-interaction, emphasizing that reflecting on thebody and aesthetics in such interactions withtechnologies needs to go beyond design (UX or UIdesign) in order to relate to the robot, to become awareof situated dynamics, and to adhere social meaning. ²⁵Enabling social meaning making connects strongly tosensemaking as materialization of meaning in thecontext of identities and action (see introduction tosensemaking).
The Digital Sensemaking Project

The Digital Sensemaking project (DIGI-Sense) is a two-years’ project to explore the rich space at theintersection of the social, the technological, and the
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environment. Specifically, we focus on sensemaking inthe realm of digital transformation, more precisely incyber-physical systems, with digital twins, and throughIoT elements enriched environments. ²⁶ These IoTelements are represented by a variety of technologies,such as sensors and robots.
– What does it mean to put the human at the center oftechnology development considering the layered inputthat is needed for sensemaking? How to engage in“digital sensemaking”?– Where is the body in sensemaking with digitaltechnologies? What implications does this have for thedevelopment of technological systems of a symbioticfuture?
What lessons can be learned from digital sensemakingon the body in sensemaking? Can we contribute to abetter understanding of the body and its sensingcapabilities – aesthetics – in the sensemaking process?
In the DIGI-Sense project we work with performanceartists to explore digital sensemaking. In three steps –along three phases – the project team works withperformance artists to explore several aspects ofsensemaking through tailor-made performativeresearch, performative installations, and performances.The performance artists work with the technologicalinfrastructure in their performative research,development, and staging. Thereby, they can draw fromthe technological infrastructure (i.e., IoT elements,sensors, robots, 3D-sanning and point-cloud generationsystems, digital twins).
The three phases of experimentation with theperformance artists are structured as follows: in the firstphase, two performers without affinity to programmingand technology development nor pre-knowledge aboutIoT elements, sensors, and robots, engage with theprovided systems. Their learning and performativeresearch process into the technologies provided with aspecific focus on embodiment and the senses is in thecenter of this first phase. This phase serves as an‘approaching’ phase for non-familiar humans to IoTtechnologies and robots. Its major outcome is a set ofmoments that could trigger sensemaking processes.
The second phase focuses more specifically on thetrilogy of sensemaking, sensebreaking, and sensegiving,again with a focus on the body, the senses, and moreexplicitly on aesthetics. This phase includes higherlevels of digital abstraction such as digital twins. The

artist will develop a performative installation that invitesperformers and test persons to explore and make senseof the digital twin of their body and movements.
The third phase aims at contrasting the idea ofembodied articulation to the cognitive and language-based idea of supporting change through poeticlanguage. ²⁷ In this way, the project spans from initiallyapproaching cyber-physical elements to digitalrepresentations that finally can be encoded in humanlanguage, however, guided by performance art. Theremainder of this paper will focus on the first phase inthe DIGI-Sense project.

Methodology including
Performance Art

The body and embodiment have already attracted theinterest of scholars in sensemaking. They investigatedthe interaction with materials and objects, but alsolearning processes of people rowing the Amazon. (e.g.,²⁸, ²⁹) The body thereby has been described as essentialin sensemaking in several levels: through the interactionwith other bodies, non-human and more-than-humanbodies, sensemaking processes and specific momentsare enriched, supported, and informed; but also thebody’s capability of learning, suffering, implicit or tacitknowledge, a more holistic approach to thesensemaker’s body to be embedded, sentient, andsituated; as well as the connection of the body to theidentity and very personal processes of the sensemakerhave been pointed out.
Nevertheless, it is difficult for social scientists to godeep into the question of embodiment as the bodilyexperience is something very personal, somethingdifficult to abstract to rational arguments, and themethodologies used to investigate the body and bodilyexperience are only marginally part of the repertoire ofresearch methods in social sciences. Connecting to art,especially performance art, is one way that has beenexplored by some organization scholars previously. ³⁰, ³¹
To focus on embodiment and the senses in our researchwe work with performers. Performers have a heightenedbodily sensibility as they are educated to work with thebody and reflect on their embodied processes. Throughworking with them we aim at harvesting from thiscapacity for deeper understanding of the role of thebody in sensemaking. Moreover, the four coreconstituents of sensemaking are aligned withexperimentation with performance artists: sense-actionnexus (i.e., do, be in the space, explore and experience
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Figure 1. One of the performers exploring the IoT elements M5Stackwhile starting to code them in the programming language Blockly.©Daniela Brill Estrada.

with the body and senses), temporality (i.e., process,unfold over time, ways of experiencing time and being inthe situation), embodiment (i.e., work with the body,capacity to “read” the body, bodily senses, process ofembodiment), language (i.e., articulation, conversationbetween performers, of performers, and with theresearcher). ³² 
Additionally, we employ methods from qualitativeresearch in social sciences such as qualitativeinterviews, participatory observations, observationdiaries, diaries by the performers, video footagethroughout their complete process of interaction withthe technologies for the DIGI-Sense project, and photodocumentation. For the visual material, we also employstrategies from visual research and performanceresearch. ³³, ³⁴ , ³⁵  Connecting bodily experience and in-depth interviews has also previously been used toexamine micro-processes in meaning-making inexperience, and thus is a relevant juxtaposition of thebody and the senses in sensemaking with cognitivereflection. ³⁶

First Performance Phase

Between March and May 2022, we worked with twoperformance artists (one male, one female) to exploredigital technologies with their artistic practice. Bothartists do not have any background in working withdigital technologies and did not have previousexperience with integrating digital technologies in theirperformative practice. One of the performance artistshas an additional background in human medicine, theother performance artist has previously researchedinterspecies communication and animal behavior in theirartistic practice.
The idea was to engage in a learning process withseveral chosen digital technologies provided by theInstitute of Business Informatics – CommunicationsEngineering. This engaging learning and investigativeprocess would focus on the bodily experience,embodiment, and the senses – and thus aesthetics. Theprocess would result in “micro-performances” thatexpress important moments of the interaction betweenthe body and the digital technologies for sensemaking.
The artists worked individually, next to each other, andtogether, depending on the stage of their process andtheir sensemaking of the digital technologies. Theplaces they worked at throughout the process were: attheir homes and private environments, at a performancespace in Vienna throughout a week-long residency, and

at the premises of the University of Linz (especiallywhen they worked with the infrastructure that wasbound to stay at the premises of the university). Theresearchers provided them with a selection of digitaltechnologies to work with, which they could choosefrom for their performative research.
The technologies they chose were a selection ofM5Stack sensors as IoT components to be navigateddigitally via coding language Blockly (Figure 1), and theagile robot system Boston Dynamics Spot (Figure 2).Additionally, they chose to explore the 3D-scanning andpoint-cloud generation system Trimble x7. The focus intheir process was on the IoT elements and the agilerobot system, and an additional exploration of the 3D-scanning and point-cloud generation system in oneafternoon.
The two performers recorded their process with thedigital technologies through filming themselves or eachother in the interaction, moreover, they were asked totake notes in a diary to trace their process and tookphotos of their outcomes and certain moments. Duringselected phases of the performers’ process, one of theresearchers was present for participatory observation.The researcher also took videos, photos, and notes in anobservation diary. Additional material about the digitaltechnologies that was used by the performers to learnabout the digital technologies has also been tracked andfed into the evaluation. 
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Figure 2. Performance with the agile robot system in the park of theuniversity. ©Daniela Brill Estrada.
The performative research and exploration of the digitaltechnologies became an ongoing process in whichinstead of the development of staged “micro-performances” it became more important to define keymoments in this ongoing performative exploration whichacted as ahamoments, oh-no moments, or moments of“suddenly everything fell into place” and “now all themovements become fluently, and parts fall into theirplaces”. Finding and analyzing these moments and theprocess that leads up to these moments became key tothe evaluation process of the visual material. On top, theperformers developed one performance with the agilerobot system to be staged at the “Lange Nacht derForschung” (researchers’ night) at the universitycampus. Central steps in the performers’ sense-makingwith the agile robot system could afterwards be tracedin the development process for this performance. All inall, we generated 119 videos to use as data, rangingbetween 20 seconds and over 47 minutes in length.
Additionally, one of the researchers interviewed theperformance artists at several moments throughout theprocess. This process started with a preliminaryinterview before planning the research, then we did fourfocused interviews with each of them. The first maininterview took place before the actual performativeresearch started, then two in the middle of the ongoingproject, and one at the end of the process. All interviewshave been transcribed. After the evaluation of thematerial, one more conversation with the performerstook place to clarify specific questions and get feedbackon the interpretation of the data.
Coding for Data Analysis and

Interpretation

The data analysis for this first phase in the DIGI-Senseproject has been done coherently after the performerssubmitted all their materials and data generatedthroughout their process. For coding and evaluation ofthe data, the software MAXQDA has been employed, asoftware to support the analysis of qualitative researchdata, including qualitative interview transcripts andvideo material. The design of the first performancephase was based on the idea to start by the explorationof digital technologies through the performance artists.We traced both their individual and group-level practicesof sensemaking of the two performers, keeping in mindconversations, forms of engagement, patterns of (social)interaction, and material artifacts. Through this we aimto surface and can report on:
–

–

–

Their sensemaking process in the interaction andlearning processes with the provided technologies.
The interplay of meaning making and knowledgeproduction through conversations, theoretical input anddoing.
Thereby, the focus is on examining the role of the bodyand the senses, implying the role of aesthetics.
To do so, we decided to code the collected data on theone hand for moments and information that refer tospecific aspects of the sensemaking process andconnect to the body, the performers’ movements, ortheir open reflection on their bodily experience. ³⁷, ³⁸, ³⁹On the other hand, to surface an understanding ofaesthetics in the sensemaking process, we also codedfor aesthetic moments. These aesthetic moments arealso partially connected to sense-making literature, assensemaking scholars and sensemakers presented insensemaking research refer to the aesthetic dimensionwithout referring to “aesthetics” as such, and to theirsenses as important aspects in their sensemaking.Examples can be found plenty in sensemaking literature,and in meta studies on sensemaking. For example,expressions such as the following are used: movementsget interrupted, noise creates awareness that somethingis wrong vs. “normal engine noises”. [e.g., ⁴⁰]
For the moments in the sensemaking process thatconnect to the body in the video material that issupported by the additional data, we decided to searchfor the following codes (number of coded moments in
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brackets, a total of 514 moments): “the artists aresolving a problem together” (33), “wondering aboutsomething together (while working together)” (32),“proposal of a solution” (59), “direct body interactionwith the element” (35), “thinking out loud / speculationsabout function or meaning” (40), “something goes wrong/ encountering a question or problem” (71), “aha-moments” (22), “retrospective explanation of pastsituation step by step” (30), “communication throughbody, sound, movements” (37), “directly speaking to orinteracting with camera” (6), “aesthetic elements of thesensors in the process of the performers” (43),“metaphors” (9), and “connection between body andmachine / also aesthetic” (8). The codes needed to beadjusted for the specific inter-action modalities andfunctions of the agile robot system. Especially codes onthe direct “human-machine interaction” (24) and“feedback from the machine” (15) needed to be added,others were slightly renamed to fit the situation with theagile robot system. Overall, the codes captured learningor knowledge acquisition moments, and modalities ofbehaviors, both categories addressing the performativepractice of sensemaking.
For investigating the role of aesthetics, we referred tosensemaking literature and literature in organizationalaesthetics to define the codes. [41] We found 51moments that represent these. The aesthetic codes are:“rhythms”, “repetitions”, “movements”, “sounds”,“comparisons”, “aesthetic analogies and metaphors”,“velocity”, “haptic properties”, and aspects like “color,texture, form, weight”.

Discussion and Conclusion

First interpretation of the data gives insights into therele- vance of aesthetics in the sensemaking process tobuild relations between the sensemakers and theirenvironment and context within which they make sense.The aesthetic information that they receive through theirsenses informs them about basic interaction modes withthem digital technologies – and thus helps them toengage in a learning process to embody the interactionwith and the use of these technologies. At thebeginning, handling the IoT elements or interaction withthe agile robot system is clumsier than when being usedto handle them, and how the materialities feel, can betouched, or handled best, need to be learned. At laterstages in the process, aesthetic feedback from handlingthe technologies helps to react faster and to handlethem in a differentiated way. For example, over time,rhythms develop, and movements become faster, andaesthetic feedback from the technologies (e.g., sounds)

can be understood more quickly. In the interaction withthe robot, the bodily interpretation of the movements ofthe robot changes from superficial interpretation of therobot’s body to a more fluent interaction of movements.
The senses and bodily learning processes play animportant role in the internalization of the knowledgeand to make sense of new situations in the interaction.Thereby, the researchers interpret that the senses andaesthetics do not only play a role in the core constituentof sensemaking “embodiment”, but also as a bridge tothe main starting point of sensemaking, the “action-sense nexus”. Being-in-the world also means being inthe world with the senses and aesthetically experienceto learn and to make sense of new situations.
In situations of rapid digital transformation individualsoften have difficulties to adjust from embodied work todigitized systems. Becoming aware of problematicsituations gets more difficult. Moving from an entangledsituation that includes cognition, the senses, and bodilyexperiences to an abstract situation in which mainlycognition is reflected can lead to disorientation. Likeecological sense-making, sensemaking in a digitalenvironment needs a learning phase that includes thebody and the senses in order to develop fine-grainedcompetencies. This also has implications for designingdigital transformation: without personal experience ofthe processes, creating an abstrac- tion for digitizedsystems will more likely result in systems that aredifficult to grasp for users.
Reflecting on the relevance for art and the cases shownin the beginning: artists are experts in dealing withaesthet- ics, creating aesthetic experiences, andtranslating information to various bodily senses.Especially in complex situations, art can supportindividuals to get a feeling for the problems (e.g., climatecrisis, water, and land use) through creatingexperiences. This will have a stronger impact forknowledge gain than relying on cognition only. The nextsteps in the data analysis and phases two and three inthe DIGI-Sense project, will give us the opportunity toexplore these outcomes in more depth. Of particularinterest is the performative practice with digitalrepresenta- tions in the second stage of the project, andthe translation from digitalized processes to newembodied and materialized meaning in the final stage ofthe project. Especially as these steps entangle thecognitive with aesthetics and embodied performanceinvolving physical and digital components and theactors’ broader environment.
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