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Abstract 
Organizational and psychological aspects of team 
activity among astronaut crews are understood and 
represented in design standards, but spatial aspects of 
multi-agent work and the physical requirements related 
to collocated interaction are less understood. As we 
leave earth’s orbit, space missions lengthen and 
understanding of collocated interaction during in-space 
habitation becomes more important. Like many 
research labs and workplaces, space habitats are multi-
device ecosystems, in this case incorporating flight 
systems, vendor-designed modular research equipment 
and communication systems. However unlike other 
workplaces, crewmembers can also suffer from isolation 
due to asynchronous communication with loved ones 
and social monotony, which may make team activity 
more necessary. My interest in this workshop is driven 
by the effort to propose design standards for future 
vehicles and my background in interaction design. 
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Introduction  
The International Space Station is a multi-device 
ecosystem that has not received the attention to multi-
agent work and the physical aspects of team activity 
that it may warrant. I am looking for a better 
understanding of collocated interaction among 
astronauts with implications for both designers of in-
space habitats and the systems that exist within them. 
My background is in interaction design and I see 
parallels in CSCW work such as tabletop workplaces, 
and ethnographic studies in similarly critical multi-
device environments to be applied to the development 
of design standards for systems and environments as 
they relate to team activity. 

While organizational and sociological aspects of team 
activity among astronaut crews are understood and 
operationalized through design standards, spatial 
aspects of multi-agent work are not. Design standards 
address team aspects such as group hierarchy, 
training, and personality, but not physical aspects of 
team activity such as orientation, reach overlap, and 
posture. [2,3] Multi-agent work is defined here as any 
work activity requiring more than one crewmember to 
complete, identified by the assignment of two or more 
crew to a task.  

One likely explanation for a lack of research in the area 
is that productivity losses have been associated with 
teamwork, and as a result team activity has been 
considered too costly unless absolutely necessary. 
However, a breakdown of social cohesion due to 
communication delay and isolation may outweigh 
potential losses in a way it hasn’t in the past. [1,4,5] As 
a result, designers and engineers need design 
standards that address collocated interaction spatially 

as they shape new vehicles for longer periods of in-
space habitation. As we leave earth’s orbit, space 
missions lengthen and our understanding of collocated 
interaction during in-space habitation becomes more 
important.  

To begin the investigation I asked simply, “What 
activities are taking place on the space station that 
require more than one crewmember now?” In other 
words, what coordinated activities are taking place that 
can be facilitated via an interactive system, and what 
activities will need to be supported in future missions? 

Based on a content analysis of crew procedures, 
interviews with payload operations personnel, and a 
review of all crew timelines from 2014, I was able to 
identify 9 activity types that require more than one 
crewmember. Crew timelines are records of the 
activities that astronaut crews are assigned through the 
day by payload operations personnel, broken down to 
5-minute blocks of time. These records also record 
which crew are involved, so identifying these team 
activities involved crawling through the records for any 
row that had more than one crewmember assigned 
(more than 4 characters in the third column). Of these 
types, three activity types are potential candidates for 
study of same-time, sample place interaction. These 
activity types are Quality Control and Documentation, 
System Assembly and Installation, and Medical and 
Human Research Tasks. 

I’ve selected these three activity types because they 
each include close-proximity physical interaction 
between crewmembers. In the case of Quality Control 
and Documentation, a crewmember documents the 
activities of a partner with a camera or video recorder 

 

Figure 1:  
Quality Control & Documentation 
Credit: NASA 

 

Figure 2:  
System Assembly and Installation 
Credit: NASA 

 

Figure 3:  
Medical and Human Research 
Credit: NASA 

 



 

either for historical significance or to verify correct 
assembly, repair, or placement. See figure 1 for 
example. Crew are collocated, but not necessarily 
engaged in the same task. One member may be 
engaged in the repair of an object, and the other 
verifying work, as in the case of a quality control task. 
Similarly, one crewmember may be repairing, installing, 
or otherwise operating a device (most assembly and 
installation tasks that require only one crewmember), 
while the other is operating a camera.  

In the case of System Assembly and Installation, 2 or 
more crewmembers are engaged in the coordinated 
assembly and/or installation of a device or piece of 
research equipment, oftentimes a piece of modular 
equipment into the station racking system, see figure 
2. I’ve been interested in and have run a pilot study of 
generic assembly and installation tasks (sees figure 4 & 
5), because of the potential for reach overlap and it’s 
implications for team net habitable volume. 

In the case of Medical and Human Research Activities, 
see figure 3, crewmembers are collocated but not 
necessarily engaged in a task together. There are 
physical aspects of collocation, however one 
crewmember is likely motionless as the subject of the 
medical procedure or research activity. 

Much like tabletop workspaces, representative activities 
from these activity types involve issues of orientation, 
partitioning and territory similar to those discussed in 
literature on collaborative tabletop workspaces. 
[6,7,8,9] I’m interested in identifying the territory that 
astronauts define during coordinated work through 
motion studies and video footage of astronaut work. 

Interest 
My interest in this workshop is straightforward; I would 
like to contribute my experience investigating 
collocated interaction and spatial needs for team 
activity during in-space habitation while learning about 
the techniques CSCW researchers are using in other 
contexts. I hope to meet researchers engaged in similar 
work and to build my understanding of research 
methods and discuss my work and as it begins to move 
out of the laboratory into ground studies.  
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Figure 4:  
Generic team activity, top view 
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Figure 5: 
Generic team activity, front view 
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