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Sammanfattning 

Konstupplevelsen, som en viktig bidragande faktor till den intellektuella upplevelsen, har studerats av många 
forskare och filosofer i syfte att demaskera och förstärka dess särskilda karaktärsdrag [9,16,21,22]. Ett sätt på 
vilket sofistikerade former av konstupplevelser har tolkats har varit genom “flow”; ett begrepp som betecknar en 

holistisk förnimmelse genom totalt engagemang, koncentration, inneboende njutning och handlings-medvetenhet 
[7]. Tidigare forskning hävdar att genom att se konstupplevelser som ett “flow” avslöjas dess strukturella karak-
tärsdrag och dynamik på ett tydligare sätt. Konstupplevelsen undersöks på detta sätt som en aktivitet upplevd 

genom “flow” [8]. Vidare har begreppet “flow” studerats i relation till musikalisk aktivitet och har ansetts ha 
starka kopplingar till musikens område [3,5]. Kunskapen är i nuläget begränsad kring hur musikaliskt ljud kan 
främja “flow” i relation till en konstupplevelse. Denna studie baseras på metoden forskning genom design och 
har som syfte att främja en förhöjd konstupplevelse, med andra ord att underlätta “flow” i det konstnärliga mötet. 

Studiens två huvudsakliga bidrag består i: (1) en presentation av designprocessen genom en explorativ förstudie 
på Moderna Museet i Stockholm, ett uppföljande ljudexperiment i ett konstnärligt sammanhang och (2) resulta-
ten av en utvärdering gjord på Uppsala Konstmuseum med fokus på identifieringen av vilken effekt den desig-

nade ljudartefakten har på den individuella upplevelsen. Författaren hävdar att ljudartefakten kan bidra till att 
skapa en omslutande miljö, bidra till att initiera ett introspektivt tankesätt genom de interaktiva karaktärsdragen 
samt öka förutsättningarna för “flow” i märkbar omfattning. Slutligen har kritiska reflektioner över designpro-
cessen inkluderats i det sista kapitlet i syfte att bidra till forskningen inom ljuddesign.  

Abstract 

Art experience, as an important contributor to intellectual experiences, has been studied by many researchers and 

philosophers to unearth and enhance certain qualities of it [9,16,21,22].  One of the ways of interpreting pro-
found forms of art experience has been relating it with “flow,” a term that indicates a holistic sensation with the 
act of total involvement, concentration, intrinsic enjoyment and action-awareness [7]. Previous studies argue that 

looking at art experience as a form of flow, reveals its structural characteristics and dynamics more clearly, and 
thereby discuss art experience as a flow-conductive activity [8]. Along with that, the flow phenomenon has been 
studied in the context of musical activities and argued to have strong links with the musical domain [3,5]. Little 
is known at the moment about how musical sound can facilitate flow in the context of an art experience. This 

study presents a research through sound design process, with the purpose of facilitating an enhanced art experi-
ence i.e., facilitating flow in the artistic encounter. The study presents two primary contributions: (1) a presenta-
tion of the design process, consisting of an explorative prestudy at Moderna Museet in Stockholm, a followup 

sound experiment in an artistic encounter and (2) findings from the evaluation at Uppsala Konstmuseum, fo-
cused on identifying the impact that the designed sound artefact has had on individuals’ experiences. The author 
argues that the sound artefact may create an immersive environment, help initiate the mindset for introspection 
through the interactive characteristics and elevate conditions for flow to an observable extent. Lastly, critical 

reflections on the design process are also included in the final chapter to benefit research through sound design 
community. 
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1. Introduction 

Art has been the house of boundless expression for thousands of years, and it continues to 

challenge and develop the human intellect with its complexity, ambiguity and surprises. Art 

exhibition spaces attract many people of diverse backgrounds and age groups. According to 

the Association of Leading Visitor Attractions (ALVA), London’s famous modern art gallery, 

Tate Modern, had 5.8 million visitors in 2016, reportedly up 24 per-cent from the previous 

year [1]. Initiatives for adapting museums to societal changes and attracting more visitors 

from underrepresented groups are also crucial endeavours for making art, and thereby the ex-

perience of art more accessible.  

The Center for the Future of Museums (CFM), an initiative of the American Association of 

Museums, is an organization that works toward community involvement in art and presents 

possible innovative changes for art spaces. Working as a research and design lab, CFM is 

committed to transcending traditional boundaries to serve society in new ways. CFM moni-

tors cultural, technological, political and economic trends of importance to museums [11]. 

Similarly, the International Art Museums Division (IAMD) of the Smithsonian Institution, has 

studied community involvement in art and published findings and strategies in its report, In-

creasing Museum Visitation by Under Represented Audiences [14]. Increasing total visitation 

is stated as an important goal for IAMD with a specific focus on increasing visits by members 

of underrepresented groups, specifically visitors from certain ethnic backgrounds. 

Today, at art galleries and museums, or in public spaces including digital platforms, individu-

als regularly encounter works of art and have their own artistic experiences during these en-

counters.  In addition to required improvements in community involvement in art, enhancing 

visitors’ experiences in artistic encounters is crucial given that art may engender intense emo-

tions, evoke inspirations, and even have a great impact on individuals’ lives. As an important 

contributor to intellectual experiences, art experience, has been studied by many researchers, 
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with an aim of enhancing certain qualities of the experience, solving design problems in the 

context of the experience and creating new interactional approaches to it. 

This thesis presents a sound-based intervention in the artistic encounter, for the purpose of 

facilitating an enhanced art experience. In terms of Kirchberg and Tröndle’s art experience 

classification [16], the focus of the enhancement in the art experience was on the contempla-

tive experience. The sound design process aimed to facilitate of Csikszentmihalyi’s flow 

model [5] that was discussed to be applicable to the artistic encounter [8]. The sound design 

draws on theories of the aforementioned concepts and the results of prestudy experiments that 

investigated cognitive and experiential effects of sound materials in the context of art. 

This thesis presents two primary contributions: (1) a presentation of the design process, con-

sisting of an explorative prestudy at Moderna Museet in Stockholm, a followup sound exper-

iment in an artistic encounter and (2) findings from the evaluation at Uppsala Konstmuseum, 

focused on identifying the impact that the sound artefact has had on individuals’ experiences. 

Moreover, critical reflections on the design process are also included in the final chapter. 

Currently, there is no substantial body of research work on the use of sound as the ultimate 

design material. Given the interactive, flexible and adaptive characteristics of sound, as well 

as the cognitive effects that can accompany, this thesis encourages the Human-Computer In-

teraction (HCI) community to further discuss methodological approaches to Research 

Through Design (RtD), where the produced artefact is in the form of sound. Further use of the 

term Research Through Sound Design (RtSD), can benefit promotion of the method, as well 

as addressing limitations and/or problems with it. In this manner, the community would make 

better use of sound as a resource and a design artefact on its own. 
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2. Background 

Discussions on exploring new types of interactions in artistic encounters drew researchers’ 

attention in the HCI field. A brief literature review on previous interventions in artistic en-

counters is provided in this chapter.  

Interventions in Artistic Encounters  

Over time, new types of museum experiences gradually emerged, enhanced by the integration 

of interactive and digital media [27]. Four studies that dealt with the problems of group navi-

gation, group decisions, group interactions and information distribution were chosen as a first 

set of interventions to be reviewed. The studies chosen for review in this section show differ-

ent ways of enhancing the social experience in the museum context. 

Communication, Awareness and Sharing  

In a 2002 study, researchers Grinter, Aoki, Hurst, Szymanski, Thornton and Woodruff [12] 

reported the findings of the evaluation of a guidebook system, Sotto Voce, for understanding 

how technology can shape the museum visit. Sotto Voce was described as a content-centered 

audio media space that allows two visitors to coordinate their playing of audio descriptions. 

Researchers articulated that Sotto Voce relies on the use of audio to promote awareness and a 

shared experience, although the design was primarily motivated by the collaborative and 

communicative needs of visitors. As such, in order to facilitate interaction among compan-

ions, the paired visitors were allowed to listen to the other’s guidebook as well as their own 

by using an eavesdropping feature. The researchers studied their device (a handheld computer 

with a color touchscreen display and a headset) in use at Filoli, a Georgian Revival historic 

house located in Woodside, California. The researchers conducted interviews with the partici-

pants to determine what they thought of the guidebook Sotto Voce and how it affected their 
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experience. Based on the results, the researchers concluded that the guidebook enabled the 

“shared listeners” to engage in mutual conversation by giving them activity cues; information 

about what to say and when to talk to their companion, in order to learn about their compan-

ion’s interests and to enrich their conversations. The researchers also discussed how the 

guidebook facilitated awareness between the pairs, how awareness of non-guidebook users 

influenced its use and how the social relationship between the paired visitors influenced the 

use of eavesdropping [12]. Overall, the results of the study encouraged the use of a computer-

supported cooperative work (CSCW) in the museum context, regarding collaborative and 

communicative needs of visitors. 

In 2011, researchers Wecker, Lanir, Stock and Kuflik [28] investigated how to support naviga-

tion in the museum context for groups and individuals. They also dealt with technological and 

user interface challenges of indoor navigation in their study. The study produced a location-

aware museum guide that allows visitors to move freely around the exhibitions while the sys-

tem, Pathlight, identifies the visitor’s location and accordingly provides the visitor with rele-

vant content. Pathlight allows visitors to navigate their way to an agreed destination using 

handheld projection technology. In order to navigate to a destination, the visitors first need to 

decide where they wish to go. After that, the projector can be turned on and off at will and it 

can also be used to enable a shared space for the decision making of where to go next [28]. 

After elaborating on the user interface of Pathlight, the researchers called for discussions on 

the following questions: How can projection support and enhance navigation and the museum 

experience in general? How can technology in terms of handheld projection support group 

decision making? Where is it culturally accepted for people to use projection tools? How does 

the use of projectors influence other museum visitors?  

In a 2014 study, researchers Weede, Muchinenyika and Muyingi [29] presented a Virtual Wel-

come Guide (VWG) that interacts with the visitors of an exhibition, with the objective of ac-

tively involving the visitors in the artwork and creating a persuasive experience by designing 

environments for education and the interest of the people [29]. The researchers argued that the 

designed artefact VWG, is a media actor, consisting of a perception, an interpretation and an 
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action component. The perception component consists of a 3D sensor that is installed on the 

top of a screen, near an artefact. The sensor is able to annotate each pixel of a video stream 

with depth information. The obtained perceptual information is interpreted to derive an inter-

action with the visitor. First, the visitors are recognized in the depth image and then  a “main 

actor” is identified, which is necessary in cases where several guests are visible. The VWG is 

designed to follow the movements of the “main actor” (i.e., the person with most 

movements). To determine the “main actor,” the velocity of the visitors’ movements are com-

puted. By selecting the visitor, the VWG is able to follow just him/her. The researchers articu-

lated that the action of VWG depends on the behavior of the guest, as they articulate that the 

model of the VWG can be described as a finite automaton consisting of seven states: an initial 

head position (where the VWG is looking straight into the middle of the room), a head 

movement to the far left and to the far right, a welcome gesture, a friendly farewell gesture, a 

come-back gesture and an endorsing gesture. These states were argued to be related to the vis-

itor’s intention [29]. The researchers concluded by elaborating on their plans to analyze the 

visitors’ reactions to determine whether the installation attracts the visitors and to obtain feed-

back on how to improve the design. 

A 2013 study, Collecting Memories of the Museum Experience, by researchers Kostoska, 

Casati, Fezzi, Caliari, Valeri, Tarter and Baez [17], dealt with understanding the extent and 

motivation behind sharing (or not sharing) experiences and testing how to encourage visitors 

to do so. The researchers conducted various surveys and trials, for which they report the pre-

liminary results in their study leading to a possible future intervention in the museum context. 

Initial findings showed that visitors rarely share their experiences due to a lack of content or 

method to complement their storytelling. As such, the researchers concluded that sharing can 

be significantly enhanced by providing visitors a simple and easy-to-create virtual photobook 

of their memories from the visit [17]. 

In the recent years, researchers have also focused on the emotional and cognitive aspects of 

art gallery and museum experiences. In the chosen studies, researchers considered visual, 
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sound-based and tactile interventions that could be considered to enhance the individual’s 

cognitive artistic experience, which is also the main aspect of this thesis. 

Pushing The Boundaries of Art Experience 

Recent examples of an intervention with a focus on cognitive aspects include a project at the 

Rijksmuseum in Amsterdam, where an augmented reality application allows visitors to play 

with the paintings by modifying and “actualizing” their content, e.g., changing the characters 

of The Night Watch by Rembrandt with politicians. By re-appropriating the painting in this 

way, it is argued that art gets closer to each individual and that it acquires a meaning that is 

more personal and therefore resonates longer in each person’s memory [27]. 

In a 2015 study, researchers Antoniou, O’Brien, Bardon, Barnes and Virk [2] introduced the 

concept of  micro-augmentations as a new concept and a tool for the study of the effects of 

minimum stimulation in the creation of museum experiences. Wishing to test the hypothesis 

“less is more”, the researchers experimented with new implicitly interactive and almost trans-

parent museum technologies to create a holistic emotional visitor experience and solved a 

number of museum problems (i.e. misconceptions, intra-group communications, and visitor 

engagement) [2]. Researchers developed a solution for an exhibition called “Elephant Skull” 

at University College London, that used a sensor, which, would track when a visitor ap-

proached the exhibit, and a directional sound device, which would emit associated sounds to-

ward the visitor. The associated sound library consisted of elephants trumpeting, elephants in 

agony and rifle gunshots. After testing their solution, researchers argued that there is evidence 

that micro-augmentations can be used to enhance the museum experience as a whole, by sur-

prising the visitors and triggering their curiosity. Indeed, elements of emotional arousal were 

observed during the interviews. There were also indications that there might be learning po-

tential from the application, as some participants reported that they read labels accompanying 

the exhibit even though normally do not. In addition, there is evidence that intra-group com-
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munication can be increased, particularly in group visits where micro-augmentations could be 

used [2]. 

In a 2011 study, researchers Laaksolahti, Tholander, Lundén, Belenguer, Karlssona and Jaens-

son [18] described experiences from the development and deployment of Lega, a device for 

leaving and finding tactile traces for the purpose of physically sharing experiences during an 

art exhibition. The researchers stated that the starting point for the design of the system was 

an ethnographically inspired study of an art exhibition, namely focused on visitors and the 

way they experience and communicate about art through their bodily gestures. As an outcome 

of that study, researchers developed an approach that more explicitly uses bodily experiences 

as inspiration for design. Lega was made to be used by two to five people, where each person 

gets their own Lega and moves around the exhibition freely. Constantly recording signals 

from touch sensors and accelerometers, Lega allows different tactile expressions to be created 

based on how people move and touch their device. When a trace is found by another user, the 

user experiences the trace as vibration patterns that attempt to capture the characteristics of 

the other users’ actions. For the interpretation of vibration patterns by users, the researchers 

noted on the ambiguity of the traces, as they have no inherent meaning. Instead, they argue 

that users make sense of them based on their knowledge of the person that left them, e.g., 

their likes and dislikes and ways of expressing themselves. In the evaluation stage, re-

searchers learned about the difficulty of distinguishing among the characteristics of the pat-

terns. Another problematic issue that they identified was related to when group size became 

larger or when users were very active in leaving traces. In such situations, the exhibition be-

came flooded with traces, thereby causing Lega to find traces and constantly replay them. 

Overall, Lega was a successful example of evaluating the possibility of sharing experiences 

with tactile feedback. Nevertheless, it also emphasized the need for a thorough exploration of 

the characteristics of the patterns/components [18]. 

In 2016, researchers Marshall, Dulake, Ciolfi, Duranti, Kockelkorn and Petrelli [19] presented 

the design, creation and use of tangible smart replicas in a large-scale museum exhibition. In 

order to start the design process, curators selected ten key museum objects from the Atlantic 

!11



Wall exhibition to be augmented with digital content that could be triggered by visitors. Each 

of these objects were thought to have a story that can be told from multiple perspectives. The 

objects were used as a starting point for a second, additional storyline throughout the exhibi-

tion. In this storyline, different aspects of the stories of the objects would be highlighted and 

told from the three different perspectives. The researchers considered a number of different 

methods for allowing visitors to choose the perspective from which they would like to hear 

this additional content. The most obvious solution was argued to be using buttons to activate 

the stories throughout the exhibition. These chosen objects were therefore used to trigger the 

interactive content at each point within the exhibition. Each object would represent a specific 

perspective and language.  In order to use these objects as controllers, the researchers needed 

to create replicas of them that could trigger the required content. The researchers experiment-

ed with the design during Atlantic Wall exhibition and  examined the experience of visitors by 

gathering data through a combination of naturalistic observations and semi-structured inter-

views coupled with log data gathered from the technology itself. The researchers conclude 

from the data that 40% of visitors made use of the smart replicas without any prompting by 

museum staff, with a much higher rate of uptake when staff actively promoted them. As such, 

the researchers argued the data indicates that such interfaces already offer an interesting 

means of controlling digital content in museums, and one that could become very popular 

with visitors as such technologies become more common [19]. 
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3. Theory 

In this chapter, a short review of theoretical approaches relevant for this study is included. In 

the first part, a broader understanding of art as an experience, as well as contextual approach-

es and philosophical discussions on art experience, are provided. The concept of human-art 

interaction, another philosophical angle that becomes interesting for the HCI perspective, is 

also included in the review. Then, philosophical perspectives are combined with empirical 

studies that examine different forms of art experience, specifically in the art gallery or muse-

um context. Results from these empirical studies are useful for this thesis in terms of classify-

ing different types of art experience. 

Flow theory, its application to artistic encounters and the relation of flow with music are also 

discussed as the design process of this thesis was developed considering these connections. 

The Very Basics of Art Experience 

The field of philosophical aesthetics explores what an art experience is. This thesis capitalizes 

primarily on the interactional perspective of aesthetics, as pioneered by the pragmatist 

philosopher John Dewey who has even been called “the grandfather” of the discipline [23]. 

Dewey, in his book, Art As Experience [9], discussed what is thought to be crucial and char-

acteristic about the work of art. He argued against the common conception of the work of art 

as being identified with the building, book, painting or statue in its existence, separate and 

independent of the human experience. In fact, Dewey [9] stated that “since the actual work of 

art is what the product does with and in experience, identifying art apart from the human ex-

perience is not favorable.”  

An important perspective originating in Dewey’s theory concerns the context of art experi-

ence. In a 2010 article that examined Dewey’s views on aesthetics, Eldridge [10] argued that 
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Dewey’s account of aesthetic experience offers a contextual approach to aesthetic apprecia-

tion. This discussion becomes relevant for the interactional perspective of art, as the context 

of art and therefore the context of art experience is being questioned. Given that the design 

process in this thesis made use of an artistic encounter as the context of the study, the follow-

ing discussion offers a relevant theoretical background for the endeavor of choosing the con-

text of the study. 

According to Puolakka [23], the idea of art museums and other art institutions as the only 

places where genuine aesthetic experiences can occur was, in Dewey’s view, a result of cer-

tain historical developments related with the rise of nationalism in the Western world. Dewey 

[9], argued that “our present museums and galleries to which works of fine art are removed 

and stored illustrate some of the causes that have operated to segregate art instead of finding it 

an attendant of temple, forum, and other forms of associated life.”  

When artworks are confronted in daily life, the problem of perceptual indiscernibility of the 

artwork may become an issue for art experience. As Eldridge [10] argued, “many philoso-

phers who employ contextual definitions of art (most notably, George Dickie) would also ar-

gue that traditional conceptions of aesthetic experience are obsolete, as these fail to distin-

guish art from non-art when confronted with hard cases like Marcel Duchamp’s Fountain.”  

Fountain by Duchamp, 1917 
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Practical studies about art gallery and museum experiences bring an additional perspective for 

the discussion of contextualism. In a 2008 study, Packer [21] explored visitors’ perceptions of 

the value and benefits of museum experiences. According to Packer, visitors’ experiences also 

depend on external factors, such as fascination and being away from everyday life. She la-

beled these types of experience as “restorative elements [21].”  

Given these discussions, the experience of the human-art interaction could be affected not 

only by the perceptual indiscernibility of the artwork, but also by being in everyday life. This 

is considered as a concern for the contextual choice for this thesis, accordingly, this thesis 

uses museums and art galleries as the context of the study. 

Experiencing Art Within Walls 

Since this thesis is focused on artistic encounters at art galleries and museums, previous em-

pirical studies that define the types of experiences in specific art contexts are relevant for the 

study. 

In a 1999 study, Pekarik, Doering and Karns [22] explored satisfying experiences in muse-

ums. This empirical study took place in nine Smithsonian museums and was based on surveys 

and contextual interviews. The analysis of the results showed that experiences can be classi-

fied into four categories: object experiences, cognitive experiences, introspective experiences 

and social experiences [22]. The researchers argued that object experiences occur when the 

focus is on something outside the visitor, in this case the material culture object or “the real 

thing.” Seeing “the real thing”, seeing rare, uncommon or valuable things, being moved by 

beauty and, thinking what it would be like to own such things, all affect the object experience. 

Gaining information or knowledge and enriching the individual’s understanding affect the 

cognitive experience. Introspective experiences were described as those in which the individ-
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ual turns inward to feelings and experiences that are essentially private, typically triggered by 

an object or a setting in the museum. Imagining other times or places, reflecting on the mean-

ing of what they are looking at, recalling experiences, and experiencing a spiritual connection 

or a sense of belonging are seen as instances of introspective experience. The researchers ob-

served that some visitors describe the interaction with another human as their most satisfying 

experience in the museum. Spending time with friends, family or other people are examples 

of social experiences [22]. 

In 1990, Csikszentmihalyi and Robinson introduced the application of the flow model to art 

experience [8]. The concept of flow may be defined in its figurative sense as being “in the 

flow”, totally immersed in the moment of doing something; in other words, it is a state of 

concentration or complete absorption with the activity at hand and the situation. It may be 

considered as a state in which people are so involved in an activity with a high level of intrin-

sic motivation. Csikszentmihalyi and Robinson [8] applied the flow model to aesthetic en-

counters in museums. The researchers investigated the nature of aesthetic experiences and the 

possibilities of facilitating its occurrence. They deconstructed the aesthetic encounter into four 

dimensions. The perceptual dimension was thought to be caused by specific features of a 

work of art, and is triggered by sensing the overall physicality of the work and the organiza-

tion of the elements constituting the work (i.e., its form, line, color, and surface). The emo-

tional dimension involves emotions that are evoked by a work of art. In the study, the re-

searchers observed positive emotions such as joy, delight, inspiration, and love, as well as 

negative emotions such as anger, hate, and frustration. Feelings of being surprised and evoca-

tion of comfort or nostalgia were also observed. The intellectual dimension corresponds to 

intellectual or cognitive aspects of the experience that reflect the visitor’s intellectual under-

standing of the art. Finally, communication is also seen as a dimension of experience. Com-

munication with a work of art is described as often being in the form of a multidimensional 

experience, one that integrates the visual, the emotional and the intellectual; visitors bring cer-

tain associations into the dialogue they have with a work of art, thereby enriching their appre-

hension of the work. That said, this communication does not have to be verbal [8].  
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Kirchberg and Tröndle [16] studied how visitors to fine art museums experience exhibitions 

and possible ways of classifying visitors’ experiences. The authors analyze responses from 

576 visitors at a specific exhibition at the Kunstmuseum St. Gallen, in Switzerland. The study 

classifies the results in three categories of exhibition experiences that they call “the contem-

plative,” “the enthusing,” and “the social” experience. The contemplative museum experience 

is characterized by a high degree of sentience and sensitivity to the exhibits. Visitors are alert 

and open to the artwork and its aesthetics, and desire to be surprised and entertained by this 

experience. They connect deeply, reflect as well as improve on their understanding of the ex-

hibited arts, and agree with the design of the exhibited art and the exhibition. The enthusing 

museum experience is characterized by a high level of familiarity, i.e., the recognition of fa-

mous art already experienced and known before. Here, fame and beauty go hand in hand; 

fame might be a criterion for assessing a work of art as beautiful. Finally, the social museum 

experience is characterized by the experience of companionship, with the togetherness of 

family or friends and corresponding entertaining situations, and not with introspective silence 

or a deep connection with the exhibited art itself [16]. 

Flow and the Artistic Encounter 

In this section, flow theory, experiential characteristics of flow and its occurrence in artistic 

encounters are discussed. 

Nakamura and Csikszentmihalyi [7] noted that studying artists and their creative process in 

the 1960s with Getzels, Csikszentmihalyi observed that during the creative process, the artist 

persisted single-mindedly, disregarding hunger, fatigue and discomfort, yet rapidly lost inter-

est in the artistic creation once it had been completed. Flow research and theory had their ori-

gin at that time, aiming to understand this phenomenon of intrinsically motivated, or autotelic 

activity; namely, activity that is rewarding in and of itself, quite apart from its end product or 

any extrinsic good that might result from the activity. Csikszentmihalyi [5] later discovered 

the existence of the flow phenomenon by interviewing people who were engaged in pleasur-
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able and intrinsically-motivating activities. He described flow as “the holistic sensation that 

people feel when they act with total involvement [5].” Furthermore, flow is considered to be a 

state of full engagement, control, concentration and action awareness [7].  

As Nakamura and Csikszentmihalyi [7] argued, being “in flow” is the subjective experience 

of engaging just-manageable challenges by tackling a series of goals, continuously processing 

feedback about progress and adjusting action based on this feedback. Under these conditions, 

experience seamlessly unfolds from moment to moment, and one enters a subjective state 

with the following characteristics [7] : 

• Intense and focused concentration on what one is doing in the present moment 

• Merging of action and awareness 

• Loss of reflective self-consciousness (i.e., loss of awareness of oneself as a social actor) 

• A sense that one can control one’s actions; that is, a sense that one can in principle deal with 

the situation because one knows how to respond to whatever happens next 

• Distortion of temporal experience (typically, a sense that time has passed faster than usual) 

• Experience of the activity as intrinsically rewarding, such that often the end goal is just an 

excuse for the process 

The concept of flow has been studied in many activities including sports, work, the creative 

process, as well as in art experience and musical activities such as composing and listening 

[7]. 

Coming back to the relationship of flow with the artistic encounter, Csikszentmihalyi and 

Robinson [8] argued that looking at the aesthetic experience as a form of flow reveals more 

!18



clearly its structural characteristics and dynamics. Hence, it becomes easier to predict and in-

fluence the chances of its occurrence. Csikszentmihalyi’s interviews with museum profes-

sionals provided support for the idea that the aesthetic experience is a specific form of flow 

[8]. Considering this specific form of flow, Csikszentmihalyi and Robinson [8] noted that 

“encounters with works of art present feasible goals, which can be reached by using and refin-

ing perceptual skills, a wide range of knowledge, and emotional sensitivity.  In these respects, 

what one feels when looking at a work of art is similar to the experience of a tennis player 

playing in a close match, a chess player competing in a tournament, or a surgeon performing a 

difficult operation. The specific aspects that differentiate the aesthetic experience from these 

other forms of flow include the obvious characteristics of the form of works of art (i.e., the 

visual dimension), and perhaps more importantly, the fact that works of art serve as bridges 

for the communication of deeply felt experiences from artist to audience, from culture to cul-

ture, and from one historical period to later ones. These elements are unique to the aesthetic 

encounter and differentiate it from other enjoyable experiences.” 

Music and Flow 

Some of Csikszentmihalyi’s works suggested the idea that music and flow are linked, in a 

way that music can sustain people’s intrinsic motivation, which is one of the main features of 

the state of flow [5]. 

In 2015 Chirico, Serino, Cipresso, Gaggioli and Riva [3] undertook a systematic review about 

the relationship between music and flow. As the researchers argued, the majority of the stud-

ies regarding music and flow refer to music in terms of “musical activities,” as Csikszentmi-

halyi himself first suggested [6]. Along with musical performance and musical composition, 

listening to music itself was also one of the investigated musical activities in relation to flow 

[3]. With regard to listening, the researchers were able to expand the field, exploring the ef-

fects of music in non-musical contexts as well, such as sports and online learning [3]. Previ-

ous studies that investigate music in relation to flow in non-musical contexts strengthen the 
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approach of using musical sound in artistic encounters in a way that it may facilitate flow for 

an enhanced artistic experience. 

Naturally, previous studies about the cognitive effects of music are not limited to flow. In 

2000, Hetland [13] investigated whether listening to music for brief periods temporarily en-

hances performance on spatial tasks. Looking for evidence of "Mozart effect,” a term that be-

came famous following the 1993 report in Nature [24], Hetland reported the results of meta-

analyses of previous Mozart effect studies in which human subjects listened to music and 

were tested with spatial measures. Hetland’s report endorsed the existence of the Mozart ef-

fect and argued that the enhancing effect is not limited to Mozart’s music. Hetland argued that 

similar effects may be observed with other instances of “classical music;” a term that is used 

to denote composers’ work in the classical period and in the western tradition [13]. Yet, it was 

also noted that the properties of music that enhance performance in spatial tasks have not yet 

been explicitly specified.  

As tasks that were chosen in the Mozart effect studies were related to cognitive performance 

and focus, it may be argued that the results of these studies may be relevant for the aforemen-

tioned music-flow relationship discussion. 

Theoretical Framework Leading To The Research Question 

Here, a summary of the theoretical framework that leads to the research question is provided. 

Csikszentmihalyi introduced the flow phenomenon; “the holistic sensation that people feel 

when they act with total involvement [5].” Flow is considered to be a state of full engage-

ment, control, concentration and action awareness and it is studied in a wide range of activi-

ties including sports, occupational tasks, music composition etc. [3,5,15] These activities 

which flow can be observed, are called “flow-conductive” activities. 
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Csikszentmihalyi and Robinson [8] provided support for the idea that the aesthetic experience 

is a specific form of flow. They argued that “encounters with works of art present feasible 

goals, which can be reached by using and refining perceptual skills, a wide range of knowl-

edge, and emotional sensitivity.” Therefore, aesthetic experience was considered as a “flow-

conductive” activity. 

Some of Csikszentmihalyi’s works suggested the idea that music and flow are linked, in a 

way that music can sustain people’s intrinsic motivation, which is one of the main features of 

the state of flow [5]. Listening to music was one of the investigated musical activities in rela-

tion to flow [3]. With regard to listening, the researchers were able to expand the field, explor-

ing the effects of music in non-musical contexts as well, such as sports and online learning 

[3]. 

Considering the theoretical background that considers the aesthetic experience as a flow-con-

ductive experience, as well as the argued relationship of music with flow, the research ques-

tion for this thesis is: 

RQ: How can musical sound facilitate being in flow in artistic encounters? 
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4. Methodology 

To ensure the quality of the design process, the methods were constructed in great detail. A 

proper choice of methods benefits the investigation of the motivation of the study, namely fa-

cilitating the psychological state of flow in an aesthetic encounter, as well as designing the 

necessary adaptive characteristics of sound in an art gallery context. 

As discussed in the theory chapter, previous studies provided an overall understanding of the 

types of artistic experience in the art gallery/museum context. Moreover, previous literature 

about the cognitive effects of sound provided a starting point for ideas to produce sound as the 

design material of the study. In this thesis, two pre-studies were designed to combine art expe-

rience theories with observation, thereby leading to a better understanding of the use of sound 

in artistic encounters and the effects of different sound content in this context. Based on these 

studies, a final sound artefact was designed with the adaptive characteristics and evaluated in 

the art gallery environment. In this chapter, the choice of methods in the design process are 

explained in detail. 

Research Through Design 

The overarching research method in this thesis is Research Through Design (RtD). The 

method was introduced by Zimmerman, Forlizzi and Evenson [30], in 2007 to advance meth-

ods for interaction design researchers, thereby allowing them to make design research contri-

butions that both integrate with and benefit the HCI research and practice communities. The 

researchers argued that the method stresses design artefacts as outcomes that can transform 

the environment from its current state to a preferred state. The method therefore becomes rel-

evant given this thesis’ endeavor of designing sound to enhance art experience, as the pre-

ferred state in this case can be argued to be the facilitation of flow in the environment of an 

artistic encounter. 
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The artefacts produced with RtD become design exemplars, providing an appropriate conduit 

for research findings to transfer easily to the HCI research and practice communities [30]. Us-

ing RtD in this thesis may motivate the HCI community to discuss the solution provided and 

to reflect on the potential impacts that this research may have on relevant fields, such as flow 

theory, art experience and sound design. 

The RtD process consisted of two pre-studies and a design and evaluation stage. Results from 

prestudies led to design implications that fed the next stage in terms of the elements of the 

sound content. Figure below represents a timeline illustration of the methodological approach 

of the thesis. 

Methodology Timeline 

The common aim of the prestudies were to experiment the sound content during an artistic 

encounter. Design implications of Prestudy I and II were based on interviews and a survey. 

The interview and survey materials were designed to provide direct feedback for changes that 

the sound content made in the artistic encounters.  

The consideration of the changes that the sound content may create and/or facilitate was based 

on Kirchberg and Tröndle’s model [16] for Prestudy I and the research question of the study, 

i.e., properties of flow that sound may facilitate, for Prestudy II. The data analysis of the in-

terviews and the survey, i.e., the evaluation of the effects of the sound content, therefore, gen-
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erated the design implications for the content of the sound. This was in consideration to the 

grade of change that was captured through the survey or patterns in participants’ responses 

about their experience, captured through the interviews. Connections of the design implica-

tions to the data analysis were explicitly provided in the argumentation of the implications. 

The evaluation stage provided conclusions which were constructed in a similar manner to 

generating design implications. 

4.1.Prestudy I 

An explorative ethnographical study was designed to experiment with the use of sound during 

an artistic encounter in an art gallery context. The goal of this ethnographical experiment was 

to observe the effect of musical sounds while different types of artistic experiences occur. Ad-

ditionally, the use of augmented sound was tested in the context. The resulting effects were 

discussed in relation to two of the artistic experience types -the contemplative and the social,- 

as mapped by Kirchberg and Tröndle in their study [16]. 

4.1.1.Choice of Sound Material 

In order for the experiment to provide insight into the subsequent design process, the selection 

of musical sounds was a matter of discussion. 

As previously stated, Hetland [13] argued for the "Mozart Effect," that classical music has a 

positive effect on focus, and not just the classical music that was composed by Mozart. For 

that reason, in this study, one of the chosen musical sounds was a baroque style classical track 

composed by Carl Friedrich Abel.  
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Cowan in his book, The Effects of Sound on People [4], talked about natural sources and 

soundscapes and discussed their positive psychological effects, such as restorative effects 

from the complexities of urban living. In this regard, Packer’s comments [21] about the de-

gree to which a museum visit is pleasurable being correlated with “restorative elements” (i.e., 

being away from everyday life), motivated choosing a natural soundscape to observe whether 

this type of sound can act as a restorative element in the art gallery context. Hence, a sound-

scape of raindrops and thunder was included in the experiment. 

Lastly, regarding the ambiguous nature of art, an ambient musical sound that has ambiguous 

tunes was considered to be included in the experiment, to see whether ambiguity can stimu-

late the contemplative type of art experience. 

For the facilitation of Kirchberg and Tröndle’s model of the social dimension of the art expe-

rience [16], an augmented sound application, which takes the voice in the environment and 

gives back to the sound output, was used for preventing total isolation from the environment 

when being exposed to the sound. 

4.1.2.Experiment Setting 

The experiment included three distinct sounds: two musical sounds and one soundscape. The 

chosen audio content was combined together in the form of a single audio file and the details 

are as follows. 
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Track I      Dubliners 

Composer   Nicolas Jaar 

Duration     8 min 51 sec 

Content/Instruments   Enigmatic-Ambient; tumbling double-bass; stark, poignant dabs  
    of manipulated piano; chirruping percussion  

Track II    Soft Sleep Rain 

Composer   Nature Sounds 

Duration   4 min 5 sec -track played twice- ; 8 min 10 sec  

Content/Instruments  Recorded rain drops and thunder 

Track III    Keyboard Sonata No.5 with accompanying Violin and Cello in G 
    major, Op.2 WKO 115 : I.Vivace 

    Trio Sonata in G Major, Op. 3 No. 1:II.Adagio ma non troppo  

Composer   Carl Friedrich Abel 

Duration   5 min 8 sec, 2 min 47 sec ; 7 min 55 sec 

Content/Instruments  Baroque; Keyboard, Violin and Cello 
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The experiment took place on a Friday evening (April 14th 2017) at Moderna Museet, which 

is a state museum for modern and contemporary art located on the island of Skeppsholmen in 

Stockholm. The ongoing exhibition was The Cleaner by Marina Abramović. Being one of her 

first major retrospectives in Europe, The Cleaner features more than 120 works from five 

decades and presents several of her most famous performance works as films, video installa-

tions, live performances, scenographies and photographs from the 1970s to today [20]. The 

exhibition on the day of the experiment was comparatively crowded due to the popularity of 

the exhibition and being a Friday evening. 

Participants were selected from the social network of the author, based on their interest in vis-

iting The Cleaner exhibition. Participants were asked a set of questions before the experiment, 

in the form of a survey, to record demographic information, such as age and gender identity, 

as well as their experience with visiting art galleries. In total, four people attended the exper-

iment, two males and two females within the age range of 27-32. All of the participants ex-

pressed that they visit art galleries, albeit not regularly but whenever they see an interesting 

exhibition.  

The survey followed a structured interview, both the survey and interview material can be 

found in the appendix A. Participants elaborated on their relationship with music when doing 

certain activities in daily life. Then, participants were asked to come up with certain parame-

ters that they think could affect artistic experience negatively. The answers were discussed 

again after the experiment to see if the sound setting increased or eliminated such parameters 

for the participants. 

Participants were also asked if they feel like socializing when visiting art galleries and if they 

connect with the artwork deeply. This was to determine if they previously had the contempla-

tive and the social experience types explained in Kirchberg and Tröndle’s model [16]. All of 

the participants showed a certain degree of familiarity with both the contemplative and the 

social experience types. 
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Participants were instructed to use headphones connected to an iPhone 7 while they experi-

enced the exhibition freely. Combined tracks were playing and the augmented sound applica-

tion “h _ _ r” was used. After listening to the tracks, participants took sometime to explore the 

exhibition further. 

After the experiment, the participants went through another structured interview session. They 

were asked how interesting the exhibition was and if they remembered moments when they 

felt excited and/or surprised. The reason behind discussing this was to compare their expecta-

tions with their actual experience and to determine if there was an instance when sound re-

sulted in a change. Regarding the question asked before the experiment, participants were 

asked again if there was any parameter that affected the artistic experience negatively. 

As the effect of the sound setting on the contemplative experience was to be observed, partic-

ipants were asked how each of the musical sounds affected their artistic experience and their 

focus in comparison. 

Given that participants were observed to have a certain degree of social experience, they were 

also asked how the sound setting affected their social experience. 

For avoidance of bias, before the experiment, potential participants were asked certain ques-

tions to see if they had personal traits that would make them desirable candidates to be part of 

the experiment. Participants were asked to elaborate on their relationships with music when 

doing certain activities in daily life. In order to eliminate potential participants if they were 

not at all accustomed to using music in their daily lives. None of them showed disinterest in 

using music in such manner. Additionally, the candidates’ general interest in art and art visita-

tion was also considered when choosing participants. 
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The study was not formulated as a qualitative comparison between different media, which 

may require a more controlled environment and experiment setting. Instead, the feedback that 

was valuable for the design process, was collected.  

4.2.Prestudy II 

Using the inspiration gained from the explorative experiment, two sample design approaches 

for the contemplative experience were chosen, edited and tested with users. Testing the con-

templative experience is thought to be better conducted in a controlled environment where 

each participant is exposed to the same art work, during a specific period of time and in the 

same environment. Therefore, a between-subject controlled experiment was conducted to un-

earth the influential differences between two different sound-infused experience and a non-

sound-infused experience. 

The experiment followed a survey and an unstructured interview that can be found in the ap-

pendix B. The survey was formulated considering characteristics of Csikszentmihalyi’s flow 

model, the contemplative art experience that was introduced by Kirchberg and Tröndle [16], 

and the Flow State Scale, that was presented by Jackson and Marsh in 1996 [15]. Although 

The Flow State Scale was designed for the measure of flow in physical activity settings, the 

scale contains the essential characteristics of flow in a simple way that is suitable for the use 

of design feedback. The Flow State Scale was only taken as a reference point in style and 

method, in order to prepare a survey that is capable of collecting the feedback for this design 

iteration. In this sense, the original scale was simplified and arguments were changed in terms 

of the relevancy with the experiment.  
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4.2.1.Choice of Sound Material 

The first design solution took its base from the previous experiment in which the chosen clas-

sical music had a better effect for focusing on the artwork. An ambient cello tune from Jesse 

Ahmann that has a considerably lower beats per minute (BPM) count and only one type of 

instrumental sound was included in the sample solutions for the contemplative experience. 

The second design solution provided a progressive tune that is thought to have a meditative 

effect. “Relax with the Sea” from Mindfulness Meditation was selected and edited to reduce 

the frequent xylophone sounds on top of the progressive layer. This was to reduce instrumen-

tal complexity and the attention that the sound would receive. The BPM count of this track 

was similar to the first solution.  

4.2.2.Experiment Setting 

The experiment took place in the study hall in one of the buildings of Uppsala University, 

Ekonomikum. In total, 15 students participated in the experiment, five for each group; Sample 

Track 1, Sample Track 2 and silent. Each group had two male and three female participants.  

Participants were randomly selected and asked to watch five different performances of Marina 

Abramović from a computer screen and then answer some questions in the form of a survey 

which was followed by a discussion. In each group, participants had different sound-infused 

experiences during the artistic encounter, namely two sample design approaches attached to 

the sound of the video performances, and for the last group the sound was left as it was. 
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The performance videos were selected and combined in great detail. The details of the per-

formance videos in the order of being shown to the participants are listed below. 

Video 1    Relation in Time    

Performance by   Marina Abramović and Ulay 

Duration   2 min 28 sec 

Video 2    The Rest Energy  

Performance by   Marina Abramović and Ulay 

Duration   1 min 31 sec   

Video 3    Light/Dark   

Performance by   Marina Abramović and Ulay 

Duration   40 sec     

Video 4    Art Must Be Beautiful  

Performance by   Marina Abramović 
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Duration   6 min 39 sec   

Video 5    Freeing The Voice  

Performance by   Marina Abramović 

Duration   4 min 53 sec    

As seen above, the first three videos were shorter but comparatively easier to watch. These 

were chosen to prepare the participant for the last two longer performances. The last  perfor-

mances are thought to be repetitive and provocative; the reason for selecting these videos and 

showing them for a longer period is to challenge participant’s focus, attention and contempla-

tive skills. 

Before the experiment, participants were asked a set of questions to determine their experi-

ence with and interest in art and visiting art galleries. To consider their answers afterward they 

were also asked if they enjoy thinking and reflecting about artworks, as well as if they had 

artistic encounters in the past, that gave a sort of transcendent experience, taking them out of 

the realm of everyday life. Answers to these also hint about the intensity of their previous 

artistic experiences. 

After the experiment, participants rated a set of questions, in the form of a survey, from a 

scale from 1 to 5. Questions included the following: if participants found the performance 

videos and their meanings interesting, their excitement level while watching the perfor-

mances, if they got distracted, if they reflected on the artwork, if they were thinking deeply, 
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their focus level while watching the performances, if they were able to reflect about the art-

work and if they lost track of time. 

After the survey, for the first two groups, participants were asked to discuss about the experi-

ence of the sound in their artistic encounters. 

For avoidance of bias, in the beginning of the experiment, potential participants were in-

formed about the artist, Marina Abramović, and shown a warm-up video about one of 

Abramović’s performance works Rhythm 0. This was for warming up for the upcoming artis-

tic encounter, as well as to determine if participants wished to continue. 

During the experiment, one participant showed symptoms of severe discomfort. The partici-

pant then elaborated, citing extreme fatigue. This session was then removed from the analysis. 

4.3.Evaluation 

Considering the design implications derived from the pre studies, a final sound artefact was 

designed and evaluated with participants. The evaluation took place at Uppsala Konstmuseum 

where the ongoing exhibitions were curated in different themes (“Native, Exotic, Normal,” 

“Dialog i teckning,” “Gränser” and “50 år tillsammans”) and each in different rooms of the 

museum. 

The evaluation process was designed to determine if there is a change between the sound-in-

fused art experience and the silent art experience. Each participant had both experiences and 

reflected on the change in their experience through the survey and in the unstructured inter-
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view. Having both qualitative and quantitative qualities, the evaluation process is overall de-

signed as a within-subject comparison. 

The exhibition visitation followed a survey and an unstructured interview that can be found in 

the appendix. Similar to the survey of Prestudy II, the evaluation survey was formulated con-

sidering the characteristics of Csikszentmihalyi’s flow model [5], the contemplative art expe-

rience that was introduced by Kirchberg and Tröndle [16] and the Flow State Scale, as pre-

sented by Jackson and Marsh in 1996 [15]. The Flow State Scale was only taken as a refer-

ence point in style and method, in order to prepare a survey that is capable of collecting the 

feedback for evaluation. In this sense, the original scale was simplified and arguments were 

changed in terms of the relevancy with the evaluation. The survey collected quantitative 

changes of the flow scale in the sound-infused and non-sound-infused experiences. The un-

structured interview aimed to further obtain qualitative aspects on the differences of the two 

experiences regarding the contemplative and the social experience types.  

4.3.1.Choice of Sound Material 

Two different tracks were edited to be played as the final sound artefact. This was based on 

the design implications of the Prestudy II. One track was labelled as “The Immersive Track,” 

and the other “The Introspective Track.” The Immersive Track was formed by editing and 

mixing different tracks from Mindfulness Meditation and The Introspective Track was a 

shorter version of a pre composed cello track of cellist Jesse Ahmann. 
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4.3.2.Experiment Setting 

In total five people (three males and two females) participated in the evaluation session. Par-

ticipants were selected based on their interest in art visitation in general as well as their au-

totelic interest in participating in this kind of experimental art study.  

First, participants started to experience the exhibition without using the sound setting. After 

the non-sound-infused experience, participants were then instructed to use headphones con-

nected to an iPhone 7 while they experienced the rest of the exhibition freely. The Immersive 

Track was playing throughout the whole sound-infused experience and the augmented sound 

application “h _ _ r” was used. Moreover, participants were instructed to use a media player 

application “djay LE,” to play and stop The Introspective Track to be played along with the 

augmented sound and The Immersive Track. The participants were told to play the The Intro-

spective Track whenever they want to connect with artworks (e.g., whenever they felt like re-

flecting on them), they were instructed to pause the track otherwise. 

Before the experiment, participants were asked a set of questions to determine their experi-

ence with and interest in art and visiting art galleries. To evaluate their answers afterward, 

they were also asked if they enjoy thinking and reflecting about artwork, as well as if they had 

artistic encounters in the past that provided a sort of transcendent experience, taking them out 

of the realm of everyday life. Answers to these also hint about the intensity of their previous 

artistic experiences and the personal traits that stand out as possibly influencing their ability 

to achieve the flow state. 

After the experiment, participants rated a set of questions, in the form of a survey, from a 

scale from 1 to 5. Questions included the following; if participants found the artworks and 

their meaning interesting, if they enjoyed the experience,  if they got distracted, if they re-

flected on the artwork, if they were thinking deeply, their focus level while experiencing the 
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exhibition, if they were able to reflect about the artwork and if they lost track of time. With 

the exception of the first question about exhibition’s attractiveness, all questions were rated 

twice comparing the silent and sound-infused experience.  

As the last part of the survey, participants were asked if they felt like they were able to reflect 

on the artworks and if they would like to use the sound setting when visiting art galleries/mu-

seums. 

After the survey, participants were individually asked to discuss the sound-infused experience 

of their artistic encounter, in the form of an unstructured interview. The social experience with 

sound and the interactional perspective of the contemplative experience were also discussed. 

The survey and the interview material can be found in appendix C. 

For avoidance of bias, participants were selected based on their interest in being a part of the 

sound-infused art experience. As personal traits about art interest were important for the eval-

uation, no perks were mentioned to the participants. 

The first session of the evaluation that had certain technical problems regarding the interac-

tional aspect of the contemplative experience; this was removed from the analysis. 
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5. Results 

In this chapter, results of the prestudy experiments and evaluation session are discussed. 

5.1.Prestudy I 

Observations during the experiment at Moderna Museum and the data from the interview 

were analyzed and design implications were discussed. 

After the experiment the participants were asked how interesting the exhibition was and if 

they remember moments that they felt excited and/or surprised. As the artworks at the exhibi-

tion were thought to be provoking and at some point, disturbing, three participants elaborated 

on the artworks themselves in relation to excitement and surprise. One participant on the other 

hand, had an intense moment when watching one of the video performances called Light/Dark 

where Abramović and Ulay slap each other in the face. This was an effect of the sound set-

ting; augmentation of the slap sound and hearing it along with the classical music track as the 

participant expressed. 

Regarding the question asked before the experiment, participants were asked if there was any 

parameter that affected the artistic experience negatively. Participants who thought previously 

that loudness may have a negative effect on this matter, didn’t state it as an experienced prob-

lem, although the exhibition was comparatively crowded. This is interpreted as a positive 

change that the sound setting made. One participant on the other hand, thought that crowded-

ness affected their experience negatively. 

As the effect of the sound setting on the contemplative experience was to be observed, partic-

ipants were asked how each of the musical sounds affected their artistic experience and their 
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focus in comparison. One participant expressed that the sound in general, closed themselves 

in a way that other people became less prominent. Same participant also thought that they felt 

isolated when using the sound setting, when it comes to comparison the participant thought 

that classical music had the best effect on their focus, expressing on the other hand, the cho-

sen musical sounds did not match very well with each an every artwork. One of the partici-

pants elaborated that the classical track and the nature soundscape had a better effect on focus. 

Another participant felt like the sound in general had a better effect on focus compared to 

their non-sound-infused experience, although they expressed their concerns about sound col-

oring the art and its perception. Last participant stated that the sound when there is no other 

musical sound from the artwork was present, had a better effect on their connection with the 

artwork. Specifically, the classical track created a stronger focus level according to the partic-

ipant. 

During the experiment, participants were observed to have a certain degree of social experi-

ence, therefore they were asked how the sound setting affected their social experience. One 

participant expressed that the sound setting rather had boosting effects on the social experi-

ence. This might be because of the use of augmented sound application which enables the par-

ticipants hear themselves and the person close to them better. One participant who had a com-

paratively less social interaction expressed that the sound setting may have reduced their will 

for socializing due to the reason that the sound setting enhanced their own experience. Other 

participants thought that the sound setting did not have a negative effect on the social experi-

ence. One of them though, had an impaired social interaction because they couldn’t control 

the volume properly. 

5.1.1.Implications For Design 

The analysis of the responses of the participants generated various implications for the char-

acteristics of the sound setting. Argumentation of the implications are as follows. 
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I. If the chosen classical track created a rather stronger enhancement on focus in the art 

gallery context, then a track composed by classical instruments can be used to improve con-

templative experience. Yet, visitors had concerns about the musical sound coloring the art and 

its perception, the design approach regarding this could be to reduce the mood and character-

istics that is channelled by the musical sound. 

II. It was observed that augmented sound and musical sound together increased the intensity 

of the artistic experience. Additionally, using an augmented sound setting helped visitors with 

their social experience when being exposed to musical sound. Therefore, an augmented sound 

setting would be used in the final sound artefact. 

III. If the artwork itself is producing sound, then controls for reducing or disabling the sound 

could be useful to avoid sound collisions. 

After the interpretation of the results as design implications, two sample solutions were se-

lected to be evaluated in the next iteration. 

Considering the design implications that suggest to accommodate a musical sound in classical 

style with less effect on mood and characteristics, musical parameters tempo/BPM (Beats Per 

Minute) and instrumental complexity were considered to be reduced to a very basic level. An 

ambient cello tune from Jesse Ahmann, that has a considerably lower BPM and only one type 

of instrumental sound is decided to be included in the sample solutions for the contemplative 

experience. 
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Since, the other two tracks didn’t stand out from the responses of the participants attended 

Prestudy I, another design approach was embodied in the next iteration. Second design idea 

was to provide a progressive tune that is thought to have a meditative effect. The design ap-

proach to be tested was; musical sounds that are used in meditations may facilitate an intro-

spective period in the artistic encounter which would have a positive effect on the contempla-

tive experience. Relax with the sea from Mindfulness Meditation was selected and edited to 

reduce the frequent xylophone sounds on top of the progressive layer of the track. This was to 

reduce instrumental complexity and the attention that the sound takes. BPM of this track was 

similar to the first solution.  

The sample solutions were tested in a controlled environment where an artistic encounter take 

place. 

5.2.Prestudy II 

After the controlled experiment, results of the follow-up survey and the discussion section 

were analyzed to see the influential differences in the artistic encounter between two different 

sample solutions and the non-sound-infused experience. 

After experiencing the artistic encounter, participants rated a set of questions from a scale to 1 

to 5. Answers to the questions on focus and distraction served for comparison of better facili-

tation of contemplative experience. The results are presented in the table below. 
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Average Focus and Distraction Rates of Groups 

Participants that were listening to the Sample Track 1 had the highest average focus rate; 4. 

Participants that were listening to the Sample Track 2 had an average focus rate of 3,6. Partic-

ipants in the silent group had an average focus rate of 2,6. Supporting these results, partici-

pants that were listening to Sample Track 1 had the lowest average rate on distraction; 2. Par-

ticipants that were listening to the Sample Track 2 had the average distraction rate of 3. Par-

ticipants in the silent group had an average distraction rate of 3,3.  

The results of this part of the survey are important in terms of evaluating the sound content. 

The results suggest that Sample Track 1 provided the best facilitation of focus in this artistic 

encounter, whereas the experience with Sample Track 2 provided a comparatively higher fa-

cilitation of focus than the non-sound-infused experience. The data were not applied a statisti-

cal correlation test due to the small sample size and not being normally distributed. 

Before the experiment participants were asked a set of questions to get to know their experi-

ence and interests in art and visiting art galleries. To consider their answers afterwards they 

were also asked if they enjoy thinking and reflecting about art works, as well as if they had 

artistic encounters in the past, that gave a sort of transcendent experience, taking them out of 

the realm of everyday life. This section that revealed about the intensity of artistic experiences 

participants had had,  were analyzed along with the answers for focus and distraction and an-

swers to the questions on excitement, interest and skills on reflection for the particular art-

Avg. Focus Rate Avg. Distraction Rate

Sample Track I 4 2

Sample Track II 3,6 3

Silent 2,6 3,3
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works, experiences of deep thinking and loosing track of time. This part combined properties 

of the flow state, also showing personal traits on the matter. Therefore, a comparison was not 

intended between different groups. Yet, the overall score of two participants were observed to 

be close to the flow state and these participants were asked to elaborate on the sound-infused 

experience particularly for their high concentration and relatively more intense contemplative 

experience. The responses of these two participants are included in the table below, the score 

was calculated as an overall sum of the rows except the distraction rate that was subtracted. 

Answers to survey questions; two relatively more intense contemplative experiences 

One of these participants who was in the group Sample Track 1, elaborated on their sound-

infused experience as connecting and stimulating. Participant felt like the whole experiment 

took around 5 minutes and the sound helped them isolate from the environment. The other 

participant whose experience was also observed to be close to the flow state was in the group 

group Sample Track 2. The participant elaborated that the sound made them think about a di-

rector Akira Kurosawa which added vagueness to the artistic encounter. Other than that feel-

ings of comfort were expressed as an effect of the sound. 

After the survey, for the first two groups, participants were asked to discuss about the sound-

infused experience of their artistic encounter. Arguments that were related with possible de-

sign implications are included here. 

Focus Rate Distraction 
Rate

Feelings of 
loosing 

track of time

Being able 
to reflect on 

artworks

Reflecting 
on artworks 

Feelings of 
deep 

thinking

Finding 
artworks 
exciting / 

interesting

Participant I 4 2 5 5 5 5 5/4
Participant 

II 4 4 4 5 4 4 5/5
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For the group Sample Track 1, two participants expressed that the track had a rather depress-

ing and dramatic mood. One participant thought that the sound enhanced the feelings of pain 

conveyed through the artwork. On the other hand another participant thought that the sound 

may have affected the perception of the artwork.  For the group Sample Track 2, one partici-

pant felt like the sound strengthened the feelings of suffering by enhancing their emotions 

created by the art work, another participant thought that sound is very well integrated and they 

couldn’t feel that it wasn’t coming from the actual art work. Another feedback from the same 

participant was that the sound created a dreamy environment that drops one in, therefore was 

helpful while watching the longer videos. Another participant described the effect of the 

sound as helping them for their focus, in their own words, taking them into a “flowy state.” 

5.2.1.Implications For Design 

The analysis of the responses of the participants generated implications for the characteristics 

of the final sound setting. Argumentation of the implications are as follows. 

I. Sample Track 1 facilitated the highest focus level in the artistic encounter. This track may 

be used to enhance the contemplative experience to a more stimulating and captivating one, 

while having strong effects on mood on the negative side. Therefore, for the contemplative 

experience, same design approach, that is, a track composed with the cello with a similar 

BPM and musical style, would be applied to the next iteration with an intention of reducing 

the mood channeled by the musical sound. 

II. Sample Track 2, was observed to stand out for rather immersive characteristics while still 

facilitating a higher level of focus for the contemplative experience and having stimulating 

effects in the artistic encounter. Given these results, similar design approach, that is, a combi-

nation of tracks that are composed in progressive style for meditative purposes, may be useful 

to to create immersion in the artistic encounter, as a support to the contemplative experience. 
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At this point, given the different positive effects of the two tracks, the design approach then 

was to use two layers of sound infusion; one layer for the support of immersion, the other lay-

er for the support of introspection. 

Considering the design implications for the contemplative experience, a cello track from the 

same composer of the first sample solution, Jesse Ahman, that was thought to have consider-

ably less effect on the mood, was selected to be used as the introspective layer in the final 

sound artefact. 

For the immersive layer tracks from the same composer of the second sample solution, Mind-

fulness Meditation, were edited for reducing the frequent xylophone sounds and mixed to-

gether. 

Forming two layers in the final sound artefact brought an interactional perspective to it. The 

immersive layer was used as a constant background but activating the introspective layer was 

designed to be up to the visitors whenever they want to connect with the artworks and have an 

introspective experience. The sample diagram showing a possible form of the sound layers; 

the immersive layer (1), the introspective layer (2), along with the augmented sound layer (3) 

is as follows.  
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A Possible Form of Sound Layers During an Artistic Encounter 

As shown in figure, the visitor would activate or deactivate the introspective layer based on 

their own desire to have an introspective moment. This interactional perspective was also 

evaluated in the last phase of the thesis. 

5.3.Evaluation 

After the evaluation sessions, results of the follow-up survey and the interview were analyzed 

to see the experiential differences that the sound artefact made in the artistic encounter. 

Before the experiment participants were asked a set of questions to get to know their experi-

ence and interests in art and art visitation. They were also asked if they enjoy thinking and 

reflecting about art works, as well as, if they had artistic encounters in the past, that gave a 

sort of transcendent experience. At this point in the thesis, answers to these questions bared 
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importance in terms of choosing right participants for the evaluation. The responses of the 

selected participants are as follows. 

Participant selection questions and answers 

All of the participants showed a high level of interest in certain types of art and at least had 

one intense art experience in the past, with an average level of 4.5 according to the rating (1 to 

5) of the argument; having artistic encounter(s) in the past, that gave a sort of transcendent 

experience, taking them out of the realm of everyday life. 

After experiencing the exhibition, participants rated a set of questions from a scale to 1 to 5. 

Answers to the questions on focus and distraction served for seeing the change that the sound-

infused experience made in terms of better facilitation of the contemplative experience. An-

swers to this part of the survey are as follows. 

Having had artistic encounters 
that gave a sort of transcendent 

experience that took them out of 
the realm of everyday life  

(1 to 5)

Comments on thinking and 
reflecting about artworks

Participant I 4 “its a good way to unplug, being 
in the moment”

Participant II 5
“art is hard to understand and 
interpret sometimes, and that's 

challenging i like it”

Participant III 5
“i like it for the artworks i am 

into, when i know there is 
something interesting”

Participant IV 4 “i would consider art as a part 
of my travels”
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Survey results Part I 

As seen on the table, on average, participants rated their focus level 4,5 for the sound-infused 

experience, whereas for the non-sound-infused experience the average focus level was 3,25. 

Supporting these results, average distraction level was 1,75 for the sound-infused experience 

and 3,25 for the non-sound-infused experience. Related with the contemplative experience, 

participants rated how much they were thinking and reflecting on artworks during each expe-

rience. For the sound-infused experience, this level was 4,5 whereas 3,5 for the non-sound-

infused experience. Combination of these three results, i.e, increased focus level, less distrac-

tion and increased reflective thinking is the most important part of the survey results for eval-

uation, as it reflects both properties of flow and the contemplative experience. 

Along with the answers for focus and distraction, answers to the questions on excitement, in-

terest and skills on reflection for the particular art work, experiences of deep thinking and 

loosing track of time combined properties of the flow state.  

Survey results Part II 

On average, participants rated their skills on reflection about the artworks as 4,5 (with having 

only 4s and 5s in the answers). This was interpreted as a high score in terms of personal traits 

for possibly achieving flow in the artistic encounter. Furthermore, level of deep thinking and 

Avg. Focus Rate Avg. Distraction Rate Reflecting on artworks 

Sound-Infused 
Experience 4,5 1,75 4,5

Non-Sound-Infused 
Experience 3,25 3,25 3,5

Feelings of deep thinking Loosing track of time

Sound-Infused Experience 4 4,25

Non-Sound-Infused Experience 3 3,75
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loosing track of time were both increased by the sound infusion, from 3,75 to 4,25 and from 3 

to 4, accordingly, on average. The second part of the results supported the first part in order to 

evaluate the occurrence of flow with more parameters.  

Finally, participants rated the argument, I would like to use the sound setting in artistic en-

counters as 4.75 on average. Additionally, participants were asked about how enjoyable were 

the both experiences. The results are as follows. 

Survey results Part III 

The sound-infused experience was more enjoyable (4,5) than the non-sound infused experi-

ence (3,25). This part of the survey does not carry significance but supports the evaluation of 

the sound-infused experience being more enjoyable. 

Overall, results of the survey suggests that the sound-infused experience facilitated a higher 

level of focus and reflective thinking while preventing distractions to a certain extent. This 

part of the results were interpreted as a betterment for the contemplative experience. Combin-

ing this with increased experiences of deep thinking, feelings of time passing differently than 

usual suggests that the sound-infused experience may facilitate flow in the artistic encounter, 

given the existence of personal traits such as a high level of interest in particular artworks and 

skills on reflective thinking in the context. 

In the follow-up interview, participants further elaborated on the differences of the sound-in-

fused experience, the interactional perspective of the introspective experience as well as the 

Enjoyment from the experience

Sound-Infused Experience 4,5

Non-Sound-Infused Experience 3,25
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social experience. Patterns in the responses of the participants were collected under the fol-

lowing titles.  

Further Changes in the Art Experience 

The interview revealed that the sound setting may stimulate emotions and facilitate introspec-

tion. Two participants articulated the following; “the sound setting is making it easier to un-

derstand the story behind the art works,” “experience with sound was more stimulating in 

terms of creating emotions.” These comments were interpreted as a positive stimulation that 

the sound setting facilitated in the context. On the other hand, another participant elaborated 

on a particular moment where the sound setting evoked a memory of them playing a video 

game, “sound and art combination recalled certain memories of a video game” participant 

says. Considering another participant’s similar comments in Prestudy II, there may be certain 

instances that the use of the sound setting in the artistic encounter may evoke memories that 

can be seen as a distraction to an extent, this effect that the sound setting made is open to dis-

cussion. Yet overall, it shows that the sound design is effective as a tool for facilitation of in-

trospection.  

Feelings of immersion, related with the immersive layer were also expressed by participants. 

Comments of the participants are as follows; “background layer creates immersive environ-

ment where its good to start reflection,” “easier to shut down the outside world, easy to get 

soaked into the exhibition.” 

Lastly, all participants elaborated on the facilitation of focus and concentration and expressed 

a general content with the use of the sound. 
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Interactional Perspective; Creating The Mindset for Introspection 

Interview data suggests that giving an interactivity to the introspective layer of the sound set-

ting may let participants get ready for a period of reflection. Comments of two participants are 

as follows; “switching on and off prepared the mindset for introspection,” “pausing the track 

brings back you to the reality.” Another participant expressed a similar argument, yet with a 

feeling of discomfort based on the content of the sound and her particular experience; “the 

track that I played and stopped sometimes help you reflect but it is still a serious tune, it 

would be nice to choose from a different set of emotions. A lot of the artworks here resemble 

something from my past and music was contradicting with my emotions of happy memories.” 

This shows that the use of the introspective layer may not be perceived as neutral as expected. 

The Social Experience 

The augmented sound layer was put in the sound setting to maintain the social experience, 

while being exposed to the sound. Interview shows that the augmentation of the sound of the 

environment may help participants for maintaining their social experience. Participants ex-

pressed the following; “social aspect was still there still,” “it doesn't effect the social experi-

ment negatively, i kept hearing the environment well.” Yet, there was one comment that may 

be considered as a future work; “when talking, volume could go down automatically.” 

But there are certain instances that participants felt isolation and less social. One of the rea-

sons for it was the feeling of using headphones; “having headphones give an isolated feeling” 

participant articulates. Moreover, due to the stronger feelings of isolation given by the sound 

setting, the social experience may be affected negatively, as one participant said; “with the 

sound its just you and the art.” 
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6. Conclusions and Discussion 

Over the period of April-August 2017, this thesis dealt with the question of how can musical 

sound facilitate being in flow in artistic encounters by combining relevant theories; flow, mu-

sic and flow relationship, flow in the artistic encounter, art experience, with observations and 

evaluations in the context of art; prestudies and evaluation experiments which guided the 

sound design process.    

As facilitation of flow was set as the design goal, this thesis argues that the final sound arte-

fact may (1) create an immersive environment, (2) help initiate the mindset for introspection 

through the interactive characteristic and (3) elevate conditions for flow to an observable ex-

tend. The aforementioned interpretation of results stand as initial findings for potential larger 

followup studies that exceed the resources for the thesis work.  

In this chapter, the sound design process and possible limitations of the results were critically 

discussed. 

Sound as The Primary Design Artefact 

As stated in the introduction chapter, currently there is no substantial body of HCI research 

work on the use of sound as the ultimate design material. Hence, future discussions pertain to 

the methodological and practical approaches to research through sound design in the HCI 

community. This brought challenges to the design process, in terms of breaking down the el-

ements of musical sound for the consideration of selection and alterations in the sound arte-

facts. At this point, discussions on the design process that this thesis followed bare importance 

in terms of the feedback that can be given to future works. 
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Sample Size and Selection 

Participants that attended the prestudies and the evaluation session were mostly students in 

Uppsala. Participants were selected considering their interest in attending prestudy or evalua-

tion sessions, yet the age distribution was between 25 and 32, which could have been en-

hanced by more participants. 

On the other hand, for both Prestudy II and evaluation, more participation would have 

strengthened especially the quantitative part of the results, also regarding the need for a statis-

tical correlation test in terms of seeing the significance of the change that the sound made in 

the artistic encounters. 

Measuring Flow 

The increase in the level of focus, reflective thinking, feelings of losing track of time and hav-

ing a more intense art experience does not mean that participants experienced flow. This the-

sis took basic properties of flow as the design goal to facilitate a higher level of these proper-

ties. 

Methods about flow measurement usually aim to determine instances of flow experiences 

from personal experiences through interviews and/or surveys and scales. In these settings, 

participants usually reveal certain experiences in their past. This study however, tried to ob-

serve the experiential change right after the activity happened. In this sense, the Flow State 

Scale was taken as a reference point in style and method, in order to prepare a survey that is 

capable of collecting the feedback for design iterations and evaluation.  
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Additionally, the method used to evaluate the occurrence of flow could be improved as the 

study based the method to another study of flow measurement which was created for the 

sports context. Flow has certain characteristics that can be observed in many flow-conductive 

activities, therefore applying a contextual approach of measuring flow to another context is 

not irrelevant but may result in loosing the contextual significance of it. To provide traceabili-

ty, the survey materials used are provided in the appendix.   

  

Would a Sound Artefact Color The Art in Anyway? 

The question could also be; Did the participants in the evaluation sessions see the same exhi-

bition with everyone else visiting Uppsala Konstmuseum? Looking at the qualitative results 

of prestudies and the evaluation, the sound component adds a different element to the experi-

ence i.e., stimulating emotions, recalling memories and creating an ambience with its content. 

Each step of the iteration tried to eliminate the strong mood and characteristics that are chan-

neled by the sound materials. Yet, it is challenging to design a sound material that is consid-

ered as neutral in the mood by everyone. The author argues that the sound artefact designed in 

this study has certain qualities that may color the art in an undesired way i.e., without the 

knowledge and experience of the artist and/or gallery curators taken into account. In consider-

ation of this matter, contributions from museum or art gallery curators may also be taken into 

consideration in the design process, especially if the sound is being designed for an exhibi-

tion. This way, the mood channeled by the sound could be designed based on the content of 

the exhibition. 
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