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Abstract 
The need for interpersonal connectedness and the possibility of applying col-
laborative breathing in technological artifacts for mediating connectedness 
has led to the idea of devising an experience that applies internal, physiologi-
cal synchronization aided by technology to create connectedness. The aim of 
this research is to explore how to use co-design to help understand jam ses-
sion performers’ insights on their expected sensory experiences related to in-
terpersonal connectedness and how to devise technological artifacts to meet 
their needs to establish internal connectedness with each other. In this re-
search-led design project, an iteration model of a series of speculative co-design 
workshops, prototyping and testing was proposed and applied based on the 
concept of co-design. The design outcome—CBreath—presents a way of us-
ing collaborative breathing to create connectedness between the performers, 
externalizing their synchronized breathing by multi-sensory experiences via 
light, wind, and dynamic objects and making such effects parts of the jam 
session. This research demonstrates the feasibility of incorporating the itera-
tive speculative co-design model into experience-oriented design of technol-
ogy to ethically design for interpersonal connectedness. Such a design re-
search approach can be further improved and applied in future technological 
artifact development to prioritize people’s expected experiences of establish-
ing interpersonal connectedness in different contexts. 
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1. Introduction 

Breathing is not only an effective way to adjust the heart rate for relieving stress 
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and reducing anxiety but is also applied as a physiological signal to help with the 
interpersonal connectedness, which is the feeling of being connected or related 
to others (Choi et al., 2019: p. 450; Feijt et al., 2021: pp. 1-2). When people share 
or reveal their breathing and gradually synchronize their breathing rates, psy-
cho-physiological synchronization happens and their affective states will become 
similar, hence the feeling of connections with others (Feijt et al., 2021: pp. 1-2). 
Therefore, breathing is an important way of releasing stress of musicians before 
and during performance (Su et al., 2010; Hassan Mohamed Mahmoud PASHA, 
2018), and synchronizing breathing rates is a possible way to help musicians 
build the connectedness and coherence between each other. 

A jam session is a kind of music performance originated from jazz music per-
formance, where the roles of performers and audiences can always be switching 
depending on whether or when participants decide to go onto the stage to im-
provise on music by playing instruments or singing (Brinck, 2017; Katz & 
Longden, 1983). It is a common situation that people who are participating in a 
jam session have never collaborated with each other before. Also, since jam ses-
sion is a spontaneous and unpredictable group process, musicians who partici-
pate in a jam session will feel anxious and have to rely highly on nonverbal 
communication methods like mutual gaze to aid their collaboration (Doffman, 
2011; Hart & Di Blasi, 2015; Kawase, 2014). And thus, synchronized breathing is 
of particular importance for the jam session musicians. 

Because of the potential of collaborative breathing to aid psycho-physiological 
synchronization (Heitzer, 2021: p. 8; Baer, 2017) and since joint action is an im-
portant strategy for mediating connectedness via technology (Hassenzahl et al., 
2012: p. 10), collaborative breathing has been applied in the design of technolo-
gical artifacts for supporting connectedness. However, although these technolo-
gical artifacts seem to have taken into account the feelings and experiences to 
provide (i.e. to feel the connections), few design projects include the research 
and analysis of people’s actual needs and expectations of how they want to feel 
the connections with others in the research and generative phases of design 
(Hassenzahl et al., 2012: pp. 12-13). Since the design for interpersonal connec-
tedness would require sharing physiological information and embodied interac-
tions, it needs more insights into and thorough understanding of the expecta-
tion, acceptance, and willingness of people concerning the potential ethical is-
sues (Feijt et al., 2021: pp. 23-24; Hassenzahl et al., 2012: p. 15). 

These contexts, i.e. the need of feeling internal coherence and connectedness 
between jam session musicians and the lack of consideration about people’s ac-
tual needs and insights about feeling and sharing physiological information in 
previous technological artifacts, lead to this research-led design project—CBreath. 
CBreath aims to apply internal, physiological synchronization in the design of 
technological artifacts to support a collaborative breathing experience, so as to 
create the feeling of connections, and hence the interpersonal connectedness 
between the jam session musicians. The specific research focus of CBreath lies in 
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the investigation of speculative co-design as participatory design research me-
thod to explore people’s expected sensory experiences in feeling interpersonal 
connectedness, so to ethically develop a set of technological artifacts jam session 
musicians will be willing to use for mediating their internal connectedness be-
fore and during performance. 

This article reviews the literature on the concept of experience-oriented design 
of technology, previous technology design that used breathing for supporting 
connections, and theories and previous empirical studies about speculative de-
sign and co-design. The article then outlines the main method, i.e. the iteration 
of speculative co-design workshops, prototyping and testing, and the related key 
findings in design research following the literature review. The final design out-
come and the feedback on it are then set out, concluding with a discussion of the 
whole project. 

2. Literature Review 
2.1. Experience-Oriented Design of Technology 

Much of technology design has traditionally been function-oriented, that is, 
putting functionality at the core when designing technological artifacts (Hassen-
zahl et al., 2012: p. 2; Sanders & Stappers, 2008, 2014a). Experience-oriented de-
sign of technology is a way of devising new technology that put the feelings and 
experiences of people, not just the feasibility of the technology, in the first place, 
which means it uses expected experiences to guide the technology innovation 
(Hassenzahl et al., 2012: pp. 2-3). The idea of experience-oriented design of 
technology follows the statement of McCarthy and Wright (2004a: pp. 183-184) 
to “turn consideration of technology towards experience”. They encourage 
people to “see technology as experience with technological artifacts” (McCarthy 
& Wright, 2004b: p. 42). McCarthy and Wright (2004b) also suggest designing 
for affective aspects of experience, such as feeling, cultures, and values (O’Kane, 
2011: p. 925). However, McCarthy and Wright (2004a, 2004b) and Hassenzahl et 
al. (2012) did not provide practical methods for conducting experience-oriented 
design of technology in their articles. 

Dalsgård and Halskov (2006), following the concept of experience-oriented 
design of technology, created an interactive installation through participatory 
design. They engaged “stakeholders” who will eventually be involved in the in-
teraction with the installation in their “inspiration card workshops” for devel-
oping design concepts before ideation and in the discussion of the possible de-
sign ideas before prototype making (Dalsgård & Halskov, 2006: p. 333). O’Kane 
(2011: pp. 925-926), in the experience-oriented design for the evaluation of trust 
towards a museum companion device, applied observation and post-experience 
semi-structured interview for getting insights about visitors’ opinions of the re-
sulting experiences and their use of the technological artifacts. 

Nonetheless, these projects are still missing some empirical explorations that 
engage the potential participants throughout the whole process of the design, 
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which is in line with the findings of Hassenzahl et al. (2012) indicating that most 
of the current experience-oriented design of technology only incorporate pre-
liminary empirical explorations of resulting experiences. Although Dalsgård and 
Halskov (2006) have people participated in the early stage of the designed expe-
rience, they still embed the “design for” mindset without more room for user 
engagement or making in the whole research and design process (Sanders & 
Stappers, 2008, 2014a). 

2.2. Technologies for Creating Connectedness 

Under the concept of experience-oriented design of technology, some designers, 
caring about people’s needs and feelings of connecting with others, have been 
exploring and generating technologies artifacts to create or mediate the connec-
tedness (Hassenzahl et al., 2012). Connectedness, according to Choi et al. (2019, 
p. 450) and Hassenzahl et al. (2012: p. 3), is “the feeling of being connected or 
related to each other”. Externalizing and sharing of physiological information or 
“biosignals”, like breathing rate, heart rate/heartbeats, electroencephalography 
(EEG), electromyography (EMG), skin temperature, skin conductance, and body 
movements (Feijt et al., 2021: pp. 1-2; Min & Nam, 2014; Peng, 2022; Semertzi-
dis et al., 2020; Stepanova et al., 2020: pp. 642-643), make it possible to achieve 
internal psychological synchronization between people and so create empathy 
and hence the feeling of connectedness (Choi et al., 2019: pp. 451-452; Feijt et 
al., 2021: p. 4; Stepanova et al., 2020: p. 642). Also, the phenomenon of psycho-
physiological synchronization implies that when people’s physiological signals 
synchronize, their affective states will also be similar (Heitzer, 2021: p. 33). 
Therefore, the feeling of connectedness can be reinforced if designed technolo-
gical artifacts can afford real-time physiological communication (Stepanova et 
al., 2020: p. 642). 

Breathing rate, or “respiratory rate”, as one of the physiological signals, has 
been explored for a long time as an important mediator in the design of tech-
nological artifacts to make people feel connected to each other, whatever their 
geographical proximity (Stepanova et al., 2020: p. 642). Exhale is a wearable 
costume that visualizes and sonifies one person’s breathing to the clothes of the 
other person, which speculates the new possibility of interfaces of embodied in-
terpersonal interactions in co-location (Schiphorst, 2006). The interactive in-
stallations Coligopulmogram (Martin et al., 2017), reSpire (Choi et al., 2019) and 
JeL (Stepanova et al., 2020) are also designed for co-located experiences. But dif-
ferently, Coligopulmogram visualizes the collaborative breathing patterns on 
paper through a low-tech wireless breathing cyborg that connects four partici-
pants to a drawing machine; reSpire externalizes the breathing by using a mova-
ble wind machine to inflate and shape the fabric along with projected images 
and sound, which provides people with multi-sensory experiences to perceive 
the resonance of two people’s breathing; while JeL made use of VR technology to 
“foster the feeling of inter-corporeal connections” (Stepanova et al., 2020: p. 650) 
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with other humans and the nature by allowing two participants to synchronize 
their breathing to light up the virtual “corals”. WearBREATH (Min & Nam, 
2014) and Breathing Frame (Kim et al., 2015), instead, are technological devices 
designed to afford the remote affective connections. WearBREATH transforms 
the breathing of the other party into vibrations using a set of wearable artifacts, 
while Breathing Frame creates an inflating frame that mimics the belly move-
ments triggered by the other party’s breathing that can be perceived visually and 
tactilely. 

These designs have presented different ways of engaging people’s multiple 
sensory experiences for revealing or exchanging breathing signals in technologi-
cal artifacts to mediate connectedness between people. Meanwhile, Coligopul-
mogram and JeL showed the feasibility of applying collaborative breathing and 
breathing synchronization to make people feel the connections with others, 
which is also consistent with the finding of Hassenzahl et al. (2012: p. 5) indi-
cating that joint action is one of the important strategies of creating and me-
diating connectedness in technology. 

However, these design projects rely highly on secondary research as theoreti-
cal support for motivating their design but seldomly research on people’s opi-
nions about which sensory experiences people would like to engage in to share 
breathing signals for feeling connectedness. Since biosignal sharing is essentially 
intimate (Feijt et al., 2021: p. 1), although many previous studies have made it 
clear that their scopes are limited to intimate/close relationships or affective 
connectedness among domains of family, couples, or friendships (Kim et al., 
2015; Min & Nam, 2014), there is still some research that has no clear research 
subjects or has involved non-intimate pairs/groups like strangers (Choi et al., 
2019; Stepanova et al., 2020: pp. 642-643; Sun & Tomimatsu, 2017). This can 
lead to potential ethical problems in design and further result in the so-called 
“weaponized design” (Diehm, 2018) to the people. And so, this research pro-
posed to investigate people’s insights through participatory co-design for avoid-
ing ethical issues. 

2.3. Co-Design to Ethically Speculate Experiences for  
Connectedness 

The closer relationship between technology innovation and people’s feelings and 
expectation, the higher priority of people’s experiences in technology design, and 
the better considerations of ethical issues in devising experiences for interper-
sonal connectedness have led to the greater need for appropriate design methods 
(Forlano, 2017: p. 19; Sanders & Stappers, 2008: p. 10). Dunne and Raby argue 
that a speculative approach would lead us to current design decisions that make 
the “imaginative world tangible” (Dunne & Raby, 2013: p. 164). Co-design, as a 
sub-discipline of participatory design, is an actual, hands-on approach for 
people to speculate the experiences they desire and construct artifacts that illu-
strate the possible future experiences they want, which emphasizes collaborative 
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making (Sanders & Stappers, 2014b: pp. 5-6). 
In co-design, designers no longer “design for” but “design with” the “end-users”, 

i.e. the people who will finally participate in the experience or will be served 
(Sanders & Stappers, 2008: p. 11). And so, people who are not the designers of 
the design project will have an active role participating in the design process 
providing knowledge, generating ideas, and most importantly, developing arti-
facts (Sanders & Stappers, 2008: pp. 11-12). The made artifacts by people are not 
the future product but mediators for explaining the expected experiences and 
inspiring the further design of experiences and artifacts (Sanders & Stappers, 
2014b: p. 6). This is consistent with the concept of “counterfactual artifacts” in 
material speculation, which is the not yet existing technological artifacts that 
blur the boundaries of the actual and possible world for speculating and criti-
quing the possible future (Light, 2021; Wakkary et al., 2015: p. 97). Although 
Sanders and Stappers suggest the use of toolkits, i.e. the physical artifacts made 
up of 2D or 3D components (Sanders & Stappers, 2014b: p. 9), for people to 
make artifacts about or for future, there are still various materials that can be 
used in the co-design process. Biskjaer et al. (2017: p. 842) note that plain mate-
rials like cardboard, paper or constructed materials like toolkits, prototypes can 
all be applied in creativity. Therefore, co-design could be considered as a colla-
borative, speculative process with various plain or constructed materials for par-
ticipants to express their expectations and for designers to have better insights of 
the possible outcomes. 

Besides, the roles of designer and researcher get mixed in co-design (Sanders 
& Stappers, 2008, 2014a, 2014b). The artifacts designed by participants can be 
used as sources for designers to conduct design synthesis, figure out people’s 
needs, and frame the design problem, which can further inspire designers’ idea-
tion and prototype making (Sanders & Stappers, 2014b: p. 9). Then, prototypes 
made by the designers can be in turn used for testing and evaluation, through 
which people can participate in the experience, interact with the prototypes of 
technological artifacts, and provide feedback as evaluation for subsequent design 
optimization (Sanders & Stappers, 2014b: p. 9). Such a process is always iterative 
in different phases of design until there is a relatively satisfactory outcome 
(Sanders & Stappers, 2014b: p. 6).  

For investigating the possible sensory experiences that people may be willing 
to accept and engage in before getting into the actual design phase, co-design is 
supposed to be the feasible method for the potential participants to reveal their 
expected experiences for mediating interpersonal connectedness. If people’s ex-
pectations, ideas and needs are considered in every stage of the design and 
people themselves are involved in creative making, people’s willingness to par-
ticipate in the experiences will be improved, and ethical issues can also be better 
avoided prior to the design is finally finished. Even if some critics may consider 
participatory design or co-design to be “limited to provide adequate guidance 
when put into more diverse contexts” (Albrechtslund, 2007: p. 66), it can still be 
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considered as a relatively useful method in ethical experience design. And thus, 
besides following ethical guidelines to inform people about the potential risks in 
an experience (Benford et al., 2012: pp. 2012-2013), this research looks at the 
potential of incorporating speculative co-design into the experience-oriented de-
sign of technology for interpersonal connectedness, and applies co-design as an 
effective, ethical method to avoid the unacceptable, uncomfortable experiences 
that may harm people either mentally or physically. 

2.4. Research Questions 

The purpose of this project was to evaluate the potential of incorporating spe-
culative co-design in the experience-oriented design of technology and to iden-
tify appropriate ways to apply collaborative breathing to establish connected-
ness. With the aim of ethically developing a set of technological artifacts, incor-
porating the mechanism of achieving internal, physiological synchronization 
through collaborative breathing that jam session musicians will be willing to use 
for mediating their internal connectedness before and during performance, there 
are mainly two research questions targeted: 

RQ1: How can we use collaborative design to help understand people’s in-
sights on their expected sensory experiences related to interpersonal connected-
ness? 

RQ2: How can we devise technological artifacts that can meet the needs of 
musicians to establish internal connectedness with each other? 

3. Methodology 

To answer the two research questions, the concept of co-design has been applied 
throughout the whole design process for investigation. Speculative co-design 
workshops, prototyping, and testing with participants were the three main me-
thods used in different stages referring to the concept of co-design (Sanders & 
Stappers, 2014b).  

With regard to ethical concerns, consent forms and information sheets were 
given out to all participants for each participatory activity. It informed the possi-
ble uncomfortable experiences like sharing personal stories and the right to 
withdraw in accordance with the ethical guideline provided by Benford et al. 
(2012: pp. 2012-2013). Also, permission was asked from the participants to make 
documentation for each activity in the form of moving and still images for fur-
ther analysis and possible publications. In each speculative co-design workshop, 
instead of providing constructed materials like cards or toolkits (Dalsgård & 
Halskov, 2006; Sanders & Stappers, 2014b), plain materials like bottles, cotton, 
balloons, and wires were prepared to assist the participants in making artifacts, 
as inspired by Biskjaer et al. (2017: p. 842). The artifacts made by people in this 
workshop were kept or documented as inspirations for later experience design 
and prototyping, while the prototypes have been tested with people for getting 
feedback for improvement in an iterative design process (Sanders & Stappers, 
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2014b). 
In Figure 1, the triangle shows how the speculative co-design workshops and 

the prototyping and testing led to the final design in this project, while the two 
concentric circles illustrate how the two rounds of ideation, generation, evalua-
tion, and optimization iterate with these methods. 

3.1. First Round: Identifying Design Context and Testing  
Different Possibilities 

3.1.1. Speculative Co-Design Workshop 
The first speculative co-design workshop was conducted after initial research on 
breathing and technologies for connectedness. This workshop aimed to figure 
out the missing experiences in people’s use of current technologies for support-
ing connectedness and to encourage people to speculate on the sensory expe-
riences related to breathing that they would want for connecting with others. 
Eight people who rely on multiple communication technologies to connect with 
others in daily life had participated in the workshop. The workshop’s framework 
is demonstrated in Figure 2, while the synthesis of the notes and the designed 
artifacts from the workshop are shown in Figure 3. 

Key Findings. Through the speculation and designs of the participants in the 
workshop, a gap in the current designs was found from a participant who is a 
music amateur and guitar player that often improvise on music with different 
music lovers either online or in-person. According to that participant, a jam ses-
sion needs the group of performers to have more sensory interactions and con-
nections building to help with their tacit collaboration and hence the smooth 
performance. But with the use of current technologies, especially in the online 
situation, they can usually feel the lack of connections with others, which influ-
ences their performance and makes them annoyed.  

 

 
Figure 1. Flows of the main design process and the iterations. 
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Figure 2. Framework of the first speculative co-design workshop. 

 

 
Figure 3. Synthesis of the outcomes of the first workshop. 
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These insights are in line with the previous studies on jam session perfor-
mance, indicating that a jam session is improvisational (Brinck, 2017; Katz & 
Longden, 1983) and relies highly on the mutual empathy, real-time tacit under-
standing and synchronization of the performers, which requires not only the 
engagement of visual and aural senses, but also the mutual awareness that built 
through the coordination of various senses (Doffman, 2011: p. 209; Hart & Blasi, 
2015; Goebl & Palmer, 2009). Meanwhile, breathing has already been a way of 
releasing stress of the performers before and during performance (Pasha, 2018; 
Su et al., 2010) and has the ability to enhance internal physiological synchroniza-
tion (Choi et al., 2019: pp. 451-452; Feijt et al., 2021: p. 4; Stepanova et al., 2020: 
p. 642). Accordingly, the design context, i.e. jam sessions, and the main collabo-
rators, i.e. professional and amateur music performers, were confirmed. 

Also, it was revealed from the first round of workshops that all the partici-
pants generally wanted to experience the physical proximity and have mutual 
awareness with others through multiple senses not limited to visual and auditory 
ones, and preferred joint activities with others for feeling connections, which 
was consistent with the findings of Hassenzahl et al. (2012). Such insights were 
helpful for the later ideation and prototype making. Besides, viewing the results 
of artifact making in this round of workshops, although all the participants had 
designed sensory experiences related to establishing connections, most of them 
ignored the key element—“breathing”. This reflected the need to improve the 
workshop design. 

3.1.2. Prototyping and Testing 
Based on the findings of the first round of workshops and referred back to JeL 
(Stepanova et al., 2020) that apply collaborative breathing and breathing syn-
chronization to create and mediate connectedness and WearBREATH (Min & 
Nam, 2014) and Breathing Frame (Kim et al., 2015) that support remote connec-
tions, there was an initial idea of designing a collaborative breathing experience 
for initiating the connections of jam session performers both online and 
in-person. To consider about the possible technological artifacts to detect and 
transform people’s breathing signals remotely, a brainstorming session was 
conducted for thinking of some metaphors related to breathing and a sketch was 
then drafted accordingly. See Figure 4. 

Three sets of prototypes were designed accordingly for experiencing collabor-
ative breathing and perceiving the synchronized breathing signals remotely to 
create and mediate connectedness with other performers. See Figure 5. The first 
prototype used a sound sensor in the form of the instrument for inputting 
breathing signals while outputting synchronized signal with a light, while the 
second prototype also used the sound sensor but in the form of the mask con-
necting to a fan to inform the synchronized breathing. The third prototype made 
use of the electromyography (EMG) muscle sensor to detect the breathing 
movements while still outputting the synchronization of breathing using a fan. A 
pianist and a saxophonist were invited to test our prototypes and answer some of  
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Figure 4. Metaphors related to breathing and sketch about possible sensory experiences. 

 

 
Figure 5. Three sets of the prototypes: sound as input and light as output (left), sound as input and wind as output (middle), and 
muscle movements as input and wind as output (right). 

 
our follow-up questions in a mini-interview session as a way of providing feed-
back. See Appendix A. 

Key Findings. According to the two musicians’ feedback, performers do 
practice breathing either individually or together with other co-performers be-
fore their jamming, in consistent with the statements of Pasha (2018) and Su et 
al. (2010). The two musicians indicated that designing an experience in the same 
location may be better than an online one since performers “prefer performing 
on-site” by which they can have stronger feeling about the existence of others 
and better connections among the group, as the saxophonist said. Also, since 
jam session is a spontaneous and unpredictable group process (Doffman, 2011: 
pp. 203-204), participants of the jam session have to rely more on nonverbal 
communication methods like auditory feedback and mutual gaze to aid their 
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collaboration while they can be more anxious (Doffman, 2011: p. 222; Goebl & 
Palmer, 2009; Kawase, 2014). Therefore, there is also an existing need to estab-
lish connectedness among performers for in-person, on-stage performances 
since “some nonverbal communication like mutual gaze may sometimes be 
blocked by obstacles” as said by the pianist. 

Besides, using wireless technological artifacts in collaborative breathing to 
support connectedness with other performers sounded appealing to them. They 
agreed that a collective feedback of the synchronized breathing will be better 
than exchanging breathing signals for aiding the connectedness establishment, 
since it will be for a group of people but not just between two people. Also, they 
thought sound sensor would be better as the input device for detecting the 
breathing and they wanted to know whether it is possible to design for connect-
ing all performers throughout the performance, but they were also worried 
about the influence of the sound during the performance. And at the end, it is 
suggested to reconsider the form of the sound sensor to make the artifacts more 
aesthetically appealing. 

3.2. Second Round: Optimizing the Experience and Technology  
and Conducting Testing Event 

3.2.1. Speculative Co-Design Workshop 
After getting more insights from the first round of co-designing, prototyping, 
testing and feedback collection, the second round of speculative co-design 
workshops was held to explore more metaphors related to breathing for sensory 
experience design and aesthetic design, and to jointly speculate more appropri-
ate and widely acceptable sensory experiences to create and mediate connected-
ness. Based on the limitation found in the first round of workshops, the frame-
work of the second round of workshops was re-designed to ensure the outcomes 
would be highly related to the theme of collaborative breathing and interperson-
al connectedness. See Figure 6. Four people including two musicians who are 
good at playing instruments and have rich experiences in performing and two 
music amateurs who know a little about playing musical instruments were in-
vited to join the workshop. 

Key Findings. About the metaphors related to breathing, participants men-
tioned clouds, waves, dandelions, and inflating objects (see Figure 7), which 
were helpful to the form design of the input and output artifacts. In terms of the 
possible multi-sensory experiences that people wanted in relation to the colla-
borative breathing for creating the connectedness, haptic and visual sensory ex-
periences through vibrations, lighting, and inflating objects were revealed as the 
expected, acceptable ways of informing people about synchronized breathing 
(see Figure 8). The co-created prototype about the possible setting for the spe-
culated experience (see Figure 9) implied that the breathing experience and the 
group music performance can be integrated into one experience as a whole, so 
that the technological artifacts that assist the collaborative breathing experience 
for establishing connectedness can also be as part of the stage. These highly  

https://doi.org/10.4236/sm.2022.124012


I. Z. Yin 
 

 

DOI: 10.4236/sm.2022.124012 187 Sociology Mind 
 

 
Figure 6. The re-designed framework of the second speculative co-design workshop. 

 

 
Figure 7. Metaphors related to breathing. 
 

relevant and valuable findings and results got from the workshop also reflected 
the importance of adjusting the workshop framework to make the activity more 
related to the purpose and theme of our design. 

3.2.2. Prototyping and Testing 
With the insights got from the second round of workshops, the design idea was 
adjusted to be generating a co-location collaborative breathing experience for  
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Figure 8. Possible sensory experiences for create and mediate interpersonal connected-
ness before and during group music performance. 
 

 
Figure 9. Co-creating the prototype about the possible setting for the speculated expe-
rience and its outcome. 
 
the jam session performers to feel the connections with each other right before 
their performance. A four-phase experience was designed that started by the 
participants feeling their own breath, then feeling each other’s breathing and 
trying to achieve respiratory synchronization, then the main performers colla-
borating to perform a piece of music, and finally, everyone collaborating togeth-
er. The prototype consisted of four sets of breathing sensors in the shape of a 
flower (considering the metaphor “dandelion”), four small fans that were put 
together outputting wind and inflating the fabric to inform people about the 
synchronized breathing, and a projected visual cue. It was made for envisioning 
the design idea and supporting the designed experience. 

A total of 13 participants were then invited to engage in the experience and 
test the design idea and the prototype, two of whom were the musicians and 
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main performers while the rest were music amateurs (see Figure 10). The pro-
totype was mainly applied in the second phase of the experience, with which 
four participants held the breathing sensors while the rest of the participants 
each held a part of the fabric covering the machine over the four sets of fans 
when conducting collaborative breathing. Following the suggestion of a neuros-
cience student, feedback was collected one by one after the experience to avoid 
the participants influencing each other with their opinions. Meanwhile, partici-
pants were asked to mark down their feelings of connection with others in the 
different phases on a foam board (see Figure 11). 

Key Findings. The outcome of testing was synthesized into two boards (see 
Figure 11). The results indicated that the participants who held the breathing 
sensors and the participants who were performing felt more connected with the 
others. People appreciated the joint actions, i.e. breathing and singing together, 
which they thought were helpful for them to feel closer to others so as to build  
 

 
Figure 10. Participants engaged in the experience and tested the prototype. 

 

 
Figure 11. Synthesis of participants’ feedback on the feeling of connections in different phases of the experiences. 
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the connectedness and aid the collaboration on music. These suggest that exter-
nalizing the collaborative breathing signals and supporting joint action in the 
experience by the designed technological artifact were conductive to the inter-
personal connectedness between performers (Hassenzahl et al., 2012; Stepanova 
et al., 2020). However, people pointed out that the position of the visual cue and 
the forms of output should better be re-considered. They also suggested making 
the connection of the breathing experiences and the music performance stronger 
by applying the technological artifact in both parts of the experience. With the 
feedback from the participants, optimization of the design was conducted lead-
ing to the final design of the experience, which is presented in Section 4. 

4. Final Outcome 
4.1. Design 

The final design, CBreath, is a technology-mediated collaborative breathing ex-
perience capable of linking five to ten music performers (Table B1). The expe-
rience was designed to include a collaborative breathing ritual for initiating and 
building the connectedness between the performers and a jam session following 
the ritual. The bases of the whole experience consist of the technology design 
that supported the whole experience, as well as the aesthetic and stage design. 
See Figure 12. 

The main design of the technological artifacts for supporting the collaborative 
breathing experience was a wireless breathing cyborg. It incorporated four sets 
of breathing machines with sound sensors and fans that could detect people’s 
breathing rates and gave out unified feedback of the synchronized breathing, a  
 

 
Figure 12. Final design of CBreath. 
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central controller which could receive the signal of each machine and provide 
feedback on whether the breathing was synchronized back to each breathing 
machine, a big fan, and a color-changing light. Since the four machines and the 
central controller were assembled using an Arduino ESP32S WiFi board respec-
tively, they could be connected wirelessly and be placed separately in different 
spots within the same space, which could also meet the requirement of social 
distancing during the pandemic period. A simple testing was conducted to en-
sure the feasibility of the technology before aesthetic and stage design, which in-
dicated that the color-changing light was useful as visual cue to help people na-
turally adjust their breathing tempos and achieve the breathing synchronization 
more quickly. 

The aesthetic design took inspiration from the metaphors that the participants 
mentioned during the speculative co-design workshops, such as “dandelion”, 
“clouds”, and “waving and inflating objects”. The sound sensors were designed 
into the form of a flower; the stands for the sound sensors and the boxes for the 
fans were decorated using cotton, and the big fan at the center of the stage was 
covered by balloons, which looked like clouds; and at the same position of the 
big fan was a light that could change colors according to the state of the syn-
chronicity; on the top of the stage hung a piece of fabric containing serval bal-
loons, which could react to the blowing winds from the big fan at the center. 

4.2. Experience 

Six participants who could play various instruments were invited to a theater to 
participate in the designed experience. Information sheets and consent forms 
were provided to and signed by the participants before the experience in accor-
dance with the ethical guidelines (Benford et al., 2012: pp. 2012-2013). In order 
to ensure an autonomous, uninterrupted experience to the greatest extent, little 
additional verbal guidance was given throughout the process except for the 
project briefing at the beginning of the experience.  

During the whole experience, participants sat down in a circle, with four of 
them sitting facing a breathing machine. When the experience began, everyone 
started the collaborative breathing ritual by feeling their own and each other’s 
breath in a quiet environment. They tried to synchronize their breathing with 
the help of the color-changing light as a visual cue. Once the participants’ 
breathing was synchronized, the fan system (the four small fans and the big one) 
was activated, along with the light turning warm white. As the fans were acti-
vated, the participants could feel the wind from the side, and at the same time 
the fabric at the top was inflated by the wind, which caused the balloons above to 
fall. Such a real-time, multi-sensory feedback of the synchronized breathing 
could make people feel the internal connections between each other, so as to es-
tablish the connectedness (Feijt et al., 2021; Heitzer, 2021: p. 8). The participants 
could then play with the balloons together and gradually began their improvised 
performance. The experience ended when the participants felt like they had ex-
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perienced a pleasant collaboration. 

4.3. Evaluation 

The whole process of the experience was recorded with participants’ permission. 
A short followed-up interview session was conducted individually with the par-
ticipants to get feedback about the experience and the technological artifacts. See 
Appendix C.  

In terms of their feelings about the connectedness, participants agreed that the 
collaborative breathing experience at the beginning improved the connectedness 
between them and made them feel like being more familiar with each other. It 
can also be told from both the observation of participants’ expressions and be-
haviors and their feedback from the interview that the multi-sensory experiences 
brought by the chain reaction triggered by the synchronized breathing enhanced 
their enthusiasm to participate in the follow-up improvised music performance 
tacitly and smoothly. “I think what I felt was not only the enhancement of the 
connections with others, but also the increase of courage to improvise on the 
melody with others after feeling the connectedness […] And what made me sur-
prised was that I did not feel any discomfort being with strangers and even 
building connections with them.” (Participant E) Participants also showed their 
willingness of participating in the experience and their acceptance to the sensory 
engagement. “I am happy with the experience, and I may try another time if 
possible.” (Participant D) 

Regarding the design of and experiences with the technological artifacts, par-
ticipants felt like the technological artifacts helped with their feeling of connec-
tedness with others in the same session. “I felt very surprised when the synchro-
nized breathing triggered the devices on the stage and created chain reaction of 
wind, light and the falling balloons. It made me directly feel the connections 
between each other. I think it aroused my excitement and help me get into the 
collaboration faster.” (Participant C) Some participants suggested that if they 
had more opportunities to use this device and participate in similar experiences, 
they might feel more connected with others, which kind of suggests the limita-
tion of such a one-time experience. “I would say the technology is a very impor-
tant part of supporting this experience and helping us to feel the connections. I 
want to have such an experience again!” (Participant A) 

For the potentials of improving the design of technological artifacts, most par-
ticipants were curious about extending the application of this set of technologi-
cal artifacts to remotely connect people in different spaces. “I would like to know 
if it is possible for using this set of technological artifacts for online interpersonal 
communication and connection building.” (Participant A) They also expressed 
the desire to experience this idea to help them maintain connectedness with 
others in other contexts, instead of being limited to jam sessions. Participant A 
and F suggested the use of the technological artifacts can be beneficial to dealing 
with loneliness as well. However, some of the participants expressed concerns 
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regarding the network stability, but as they thought it would require effort to 
handle with. “But this set of wireless devices require network support. I will 
concern about the situation when there is no internet connection, or where the 
network is unstable, although I understand these are hard and extreme situa-
tions.” (Participant B) Meanwhile, participant C put forward a concern about 
the lack of comparison with the experience of establishing connectedness by 
pure collaborative breathing without the aid of technology to indicate how 
helpful the designed technological artifacts were in the creation of interpersonal 
connectedness. 

5. Discussion 

This section will be mainly for answering the two main research questions on 
“How to use collaborative design to help understand people’s insights on their 
expected sensory experiences related to interpersonal connectedness?” and 
“How to devise technological artifacts that can meet the needs of musicians to 
establish internal connectedness with each other?” through the discussion of the 
findings and linking them with the previous theories. Limitations of the research 
will also be listed here followed with the suggestion of future works. 

5.1. RQ1: How to Use Collaborative Design to Help Understand  
People’s Insights on Their Expected Sensory Experiences  
Related to Interpersonal Connectedness? 

Based on the co-design concept of Sanders and Stappers (2008, 2014a, 2014b), 
this research proposed and used an iterative framework for participatory re-
search, and held two rounds of iterations of speculative co-design workshops, 
prototyping and testing. Viewing from the key findings and design outcomes in 
this design research project, the iterations were conducive to deeply exploring 
people’s insights on the potential sensory experience possibility stage by stage, 
and thus continuously adjusting and refining the scope of design research and 
the design ideas. Getting insights into the expected experiences directly from the 
artifacts created in the speculative co-design workshops gave designers the 
chance to identify what sensory experiences related to breathing for connected-
ness were preferred (Sanders & Stappers, 2008, 2014b). At the same time, be-
cause the sensory experiences that support interpersonal connectedness are in-
herently intimate, through the iterations, people can not only express their pre-
ferred design ideas through artifacts making, but also point out the designs that 
they do not understand or not willing to participate in through prototype test-
ing. It then helped to devise the experience and the relevant technological arti-
facts for creating connectedness that could meet participants’ expectations but 
not just technical feasibility. 

These reveal the advantages of comprising making and prototyping with dif-
ferent materials in co-design for design research, as shown in the previous stu-
dies on co-design and the use of materials in design research (Biskjaer et al., 
2017: p. 842; Light, 2021; Sanders & Stappers, 2008: pp. 11-12; Sanders & Stap-
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pers, 2014b; Wakkary et al., 2015: p. 97). It can be concluded that a series of ite-
rations of speculative co-design workshops, prototyping and testing, as shown in 
Figure 1, can encourage people to participate in research and ideation phases of 
the whole design process before the final design is done, thus helping to better 
understand people’s insights on the sensory experiences they actually want for 
feeling the interpersonal connectedness and avoiding potential ethical issues 
(Feijt et al., 2021: pp. 23-24; Hassenzahl et al., 2012: p. 15). Such model can be 
further applied in the future experience-oriented design of technology. 

5.2. RQ2: How to Devise Technological Artifacts that  
Can Meet the Needs of Musicians to Establish  
Internal Connectedness with Each Other? 

The feedback of CBreath showed that the collaborative breathing experience 
with the support from the designed breathing cyborg could be considered help-
ful for building the connectedness among a group of music performers in a jam 
session that need to collaborate. It not only reflected the feasibility of integrating 
the speculative co-design approach in the experience-oriented design of tech-
nology but also reflected the practical value of applying the theory of establishing 
internal synchronization by collaborative breathing to enhance the connected-
ness among a group of people (Choi et al., 2019; Heitzer, 2021: p. 33; Stepanova 
et al., 2020). The mechanism of designing the breathing sensors, that is to detect 
the breathing rates of the jam session participants by using sound sensors, was 
also proved to be feasible, which could be related to the low noise in the sur-
rounding environment. The multi-sensory experiences as the feedback of the 
synchronized breathing, such as visual and haptic experiences with lighting and 
wind, as well as the interactions with other participants and the dynamic setting, 
i.e. hitting the balloons together, provided people with a novel way to feel the 
internal, physiological synchronization within a group. And such an experience 
was conducive to the subsequent improvised performance as reflected in the 
follow-up interviews. Therefore, this design complemented the gaps of previous 
designs that mainly focus on converting respiratory signals into visual and audi-
tory experiences, and provided a relatively novel experience with more physical 
interactive features. 

5.3. Limitations and Future Works 

There are still some limitations within the current research and design due to the 
limited duration of the project and the technical constraints. First of all, there is 
still room for improvement related to the co-design workshops. For the design 
of the speculative co-design workshops, it is important to clearly describe the 
research purpose and illustrate the process of the workshops at the beginning, as 
well as to prepare more relevant materials. In this way, people can provide 
enough detailed information and better design that can be relevant to the re-
search and design focus in order to help better develop satisfactory experiences 
and technological artifacts.  
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Secondly, there is no evaluation of the lasting changes of the intervention of 
the designed technological artifacts. Each testing or experience was a one-time 
temporary process at the beginning of a jam session, which could be too short to 
actually identify whether the interpersonal connectedness was built. Also, there 
is no control group in this research to eliminate potential interference on the 
evaluation of the effectivity of the technological artifacts as revealed in the final 
feedback. To address these problems, further long-term research with the use of 
other possible methods like cultural probes (Gaver et al., 1999), with the com-
parisons of different groups, and with more user testing and design iteration will 
be needed. Moreover, because the previous environment was quiet and there was 
little influence of external noise, this research could not accurately evaluate the 
influence of environmental noise on the breathing sensors made of sound sen-
sors that can detect respiratory intervals (i.e. respiratory rates).If we want to 
know whether the design mechanism is feasible, we need more experiences and 
testing iterations in different environments. It is also significant to investigate 
whether it is actually needed for having a set of technological artifacts for me-
diating interpersonal connectedness in co-located situations, since people can 
physically interact with each other and perceive the bio-signals in a more direct 
way which seems that they do not need a mediator for supporting the transmis-
sion of respiratory signals. Further works are needed for knowing the differences 
between with and without technology as mediator for creating and perceiving 
interpersonal connectedness. 

Thirdly, the current research is specified to a certain group of people—jam 
session participants—the research results has limited generalisability. Regarding 
the potential of applying such design into other contexts with different purposes 
as indicated in the final feedback of CBreath design and experiences, the scope of 
research and range of collaborators and participants can be expanded to engage 
different groups of people to co-design and test the prototypes. For instance, fu-
ture research can consider the possibility of applying such devices to other con-
texts, including enhancing online collaboration or improving the teaching effi-
ciency. For doing these, the limitations of network connections should also be 
explored and solved. 

Lastly, the current methodological framework of speculative co-design for re-
search comprises only two rounds of iterations with workshops, prototyping and 
testing. There are many other possible factors in collaborative design, such as 
cultural backgrounds of the participants, genders and so on. In the future stu-
dies, the methodological framework of co-design can be adjusted and tested on 
the current basis, and more experimental and intricate methodology-based re-
search may be attempted to provide possible demographic analysis. 

6. Conclusion 

CBreath presented a new way of using collaborative breathing to create connected-
ness between the jam session participants, externalizing the synchronized breathing 
by multi-sensory experiences via light, wind, and dynamic objects. The main 
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contribution of this research-led design was to demonstrate the feasibility of in-
corporating an iteration model of a series of speculative co-design workshops, 
prototyping and testing in the experience-oriented design of technology to ethi-
cally create interpersonal connectedness. Engaging people in speculative co-design 
workshops to conduct generative work helped to gain insights into the gaps in 
the current technologies for creating connectedness, the multi-sensory expe-
riences they wanted, and the forms and functions of the possible technological 
artifacts that might support their expected experiences. Having people partici-
pating in the testing with the made prototypes enabled designers to further grasp 
people’s needs, and to optimize the experience and technology in a new round of 
design iteration. People’s feedback on the final experience implied the feasibility 
of applying the mechanism of generating inner physiological synchronization 
through externalizing the collaborative breathing signals to enhance the inter-
personal connectedness among the jam session performers.  

Future works are needed on: 1) improving the workshop design by making 
clear the workshop intentions and structures and by providing more relevant 
materials to the design theme; 2) evaluating the lasting changes of the interven-
tion of the designed technological artifacts in people’s interpersonal connected-
ness; 3) exploring the potential of applying the designed technological artifacts 
of CBreath to other contexts; and 4) adjusting the methodological framework 
under the concept of co-design through more intricate methodology-based em-
pirical research. 

To sum up, experience design has a driving role in technology innovation for 
helping people establish interpersonal connectedness and enhance their well-being, 
and people’s feelings can be put priority by applying the speculative co-design 
methods. The key role of speculative co-design is allowing people to participate 
in each phase of the design by making and always putting their expectations, 
needs and feelings in the first place, so as to develop a more ethical design out-
come for people to experience. In the long run, people’s dependence on tech-
nology will only increase not decrease, and the COVID-19 epidemic makes us 
realize this in advance. To build a sustainable society in which people and tech-
nology coexist harmoniously, and at the same time to ensure people’s sensory 
experiences, needs of interpersonal connections, and well-being as both indi-
viduals and social beings, designers need to continuously investigate the practic-
al methods of experience design and technological innovation, so as to make the 
design outcomes more in line with ethical standards and better for the society. 
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Appendixes 
Appendix A. Transcripts of the Follow-Up Interview with Two  
Musicians 

1) Interview with Pianist 
• Q1: If there are artifacts like these for enhancing connectedness and syn-

chronization among the performers, what will be your attitude?  
• A1: These are cool! We actually practice breathing ourselves or with other 

performers before each rehearsal and the performance for relaxing ourselves 
and getting us into the state of collaborative performance. I think it will defi-
nitely be helpful if it is for group music performance. I would say synchroni-
zation is so important to help start at the same time in a same tempo, and the 
feeling of connectedness could help to perform and collaborate more 
smoothly when performing. I would just wonder how these artifacts can be 
used online, since it is actually so hard to perform collaboratively online and 
we usually perform on site. 

• Q2: How do you achieve synchronization and build connections with your 
fellows when performing? What about online practicing? 

• A2: For singing, there is usually someone leading the choir (the lead sing-
er/vocal).For instruments playing, people usually look at the conductor who 
is always standing in front of the group. But besides, having someone to lead, 
we still have to feel and inform others by applying nonverbal communication 
methods and to pay attention to others by engaging all our senses so as to 
achieve the tacit collaboration and smooth performance. However, it is still 
so hard to synchronize, because people may not see each other or cannot lis-
ten clearly about other sound on the stage while we mostly rely on mutual 
gaze and hearing to aid the collaboration. There are sometimes more than 50 
people or even more than 100 people performing together as well. Therefore, 
issues about synchronization and tacit collaboration not only happen online, 
but also happen on the stage. We need the extra help to establish the connec-
tedness among the group. 

• Q3: What do you think about the outputs? What kinds of outputs do you 
think will be better for the breathing practice? 

• A3: In order to feel the connectedness, having an effect like a multi-sensory 
experience that people can perceive together to inform the breathing syn-
chronization will be better than perceiving the breathing patterns of each 
other though. If the whole effect of the ourput can be merged into the setting 
of the stage and continuously be perceived during the performance, it will be 
so cool! As for the specific way of output, I would prefer sound and some-
thing visual since I cannot really imagine something else, but the sound of 
the performance may be influenced. 

• Q4: What about inputs? How do you think will be interesting to detect the 
breath? 

• A4: Breathing into something will be good and more acceptable but detecting 

https://doi.org/10.4236/sm.2022.124012


I. Z. Yin 
 

 

DOI: 10.4236/sm.2022.124012 201 Sociology Mind 
 

the body motions can also be fine. However, I think gestures or motions may 
vary from person to person, so it may not necessarily be a good choice at the 
end. As for the shapes of the artifact to detect the input, it might be better to 
make it a bit more related to music or breathing, or just consider other more 
suitable forms. 

2) Interview with Saxophonist 
• Q1: Since you often participate in jam session, what do you think about the 

connections among you and your collaborators? What are the current skills 
you use to build your tacit collaboration? 

• A1: Jam session is usually not that formal and is normally small-scale. We 
usually have eye contacts or use expressions and body languages to assist our 
collaboration on the stage, which makes us feel the connections between each 
other and further help us understand each other. For performers of saxo-
phone or other wind instruments, the body movements or the changes of fa-
cial expressions during breathing are quite obvious. There are music studios 
for jam session that I usually go to where we can sit in a circle and easily look 
at each other. When some of us want to improvise on the music and join the 
jamming, we can stand up freely to perform at any time. But if it is on the 
formal stage, it is a bit hard to actually see each other, which may make it 
harder to feel the connectedness. 

• Q2: Would you join the online jam session or practice breathing with other 
performers online to build the connectedness with them? If there are some 
artifacts or tools like this available for you, would you consider more about 
the online practice or performance? What will be your attitude? 

• A2: We do not quite enjoy holding jam session online since it is hard to feel 
the togetherness and connectedness as a group, even though the COVID-19 
makes it less possible to perform face-to-face. I tried the online jam session 
but felt lack of the feeling of engagement and feel a bit upset. We do practice 
breathing, but usually just practice alone with the metronome on our phones. 
I think I will still prefer having jam session on site than the online ones, ex-
cept for during pandemic period. But having some wireless devices like these 
artifacts to help with building connectedness still sounds cool to me. I would 
personally prefer something for building connections in co-location, or even 
create some surprising effects on the stage to inform us about whether or not 
we are connected for providing the vibes to improve the engagement.  

• Q3: If we have the experience and the artifacts on the stage, what input and 
output methods would you prefer? 

• A3: By experiencing these artifacts, I think sound sensor will be better than 
muscle sensor, since it is more related to breathing and probably more sensi-
tive and accurate. And I play saxophone, so I think exhaling through some-
thing will be more relevant to the overall experience. But I would concern 
about how these input devices or artifacts will be like at the end. As for the 
outputs, I think wind and something visual will be interesting. 
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Appendix B: Final Design Outcome 
Table B1. Video of the final design outcome and participants’ experiences. 

Video screenshot Title and link 

 

CBreath 
URL: 

https://youtu.be/wla4UCy_4uM   
(This video is not explained in this 
study, but it serves as a supportive 
material to understand the design 
concept and how people actually 

experienced with the design.) 

Appendix C: Follow-Up Interview about the Final Experience 

Q1: How do you feel about the whole experience and the technological arti-
facts in general? 
• Participant A: I think the overall experience was very novel and interesting, 

and I had a strong sense of immersion. It is surprising that I truly thought I 
was getting more familiar with others and was internally connected with 
them after the collaborative breathing and seeing those effects. I would say 
the technology is a very important part of supporting this experience and 
helping us to feel the connections. I want to have such an experience again! 

• Participant B: The experience was so amazing! With those multi-sensory 
feedbacks, I felt that I had stronger connections with others. It is also fun to 
interact with the balloons! I think the design surprised me again and again 
and made me felt like I was connected with other and wanted to improvise 
on music with them quite naturally. 

• Participant C: At the beginning of this experience, everyone was breathing. 
In a quiet environment, I could hear everyone’s breathing gradually becom-
ing consistent. I felt very surprised when the synchronized breathing trig-
gered the devices on the stage and created chain reaction of wind, light and 
the falling balloons. It made me directly feel the connections between each 
other. I think it aroused my excitement and help me get into the collabora-
tion faster. 

• Participant D: Because of the visual cue and since we can vaguely hear the 
breathing sound of people nearby, I can feel the change of my breathing rates 
and the feeling of connectedness seems getting stronger and stronger. After 
triggering the chain reaction of the devices, I felt that my feeling of connec-
tedness reached its peak, and thus naturally began to perform with others. I 
am happy with the experience and I may try another time if possible. 

• Participant E: I think what I felt was not only the enhancement of the con-
nections with others, but also the increase of courage to improvise on the 
melody with others after feeling the connectedness. We sort of had the tacit 
understanding with each other. And what made me surprised was that I did 
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not feel any discomfort being with strangers and even building connections 
with them. 

• Participant F: The overall experience was really interesting and was of fun 
for me. The design of the scene and these technological artifacts made me cu-
rious at the first glance and wanted to experience how they were used. From 
the collaborative breathing experience to the improvisation, the whole expe-
rience was very natural and smooth. It seems that we started playing natural-
ly once we felt the connections with others and received feedback of the breath-
ing synchronization. 

Q2: What do you think about the technological artifacts that supported to-
day’s experience? And what improvements do you think are needed? 
• Participant A: Today’s experience is a novel way to connect with each other 

by collaborative breathing, and it seems that many of today’s technologies 
have not yet applied such things. At least I haven’t seen one. So, I would like 
to know if it is possible for using this set of technological artifacts for online 
interpersonal communication and connection building. I think such expe-
rience in our everyday life can be entertaining and at the same time get rid of 
our loneliness. 

• Participant B: I think the concept of design is good. It can be used in differ-
ent scenarios for more people. But this set of wireless devices requires net-
work support. I will concern about the situation when there is no internet 
connection, or where the network is unstable, although I understand these 
are hard and extreme situations. 

• Participant C: Today’s experience is carried out within the same space for 
music performers. I would wonder if it is a collaborative breathing expe-
rience in different spaces, will the feeling of connections between us increase 
more or less? I would like to have further exploration like that. Also, I am 
thinking about whether it is the designed technological artifacts or the colla-
borative breathing itself the most helpful part in creating the interpersonal 
connectedness among us. I feel like lacking a comparison between using and 
not using the technology as support. 

• Participant D: Using this set of technological artifacts online could be even 
more appealing to me if I want to team up with someone from a different lo-
cation. The context of using it may not be limited to collaboration on music. 
I think it is more about the technical possibility if we want it to be a remote 
experience. 

• Participant E: I like these artifacts. If we make these technological artifacts 
smaller and portable, we may have the chance to use it to connect with others 
whatever our distance and wherever we are. 

• Participant F: As part of the stage design, I think the design of this technol-
ogy is very good and support the whole experience including the jam session 
so well. There is a potential to adjust it and use it in other scenes to help with 
people’s interpersonal connectedness as well. The pandemic has made us iso-
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lated for so long, I do need something like this in my room to reach to others 
and feel others’ existence, so that I can prevent myself from being lonely and 
depressed and improve my well-being. 
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