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Abstract 

In many current collocated interactions mobile devices 

are included in as, e.g., entertainment tools, picture 

galleries, or information pools for conversation. Sharing 

the content and input/output controls between the 

devices of all collocated users is often an approach 

when designing technological solutions for collocated 

interaction. This design strategy often appears in 

designing distributed systems and computer-mediated 

communication (CMC) tools that enable synchronous 

interaction and awareness. However, this design 

strategy can lead to undesirable situations where the 

collocated interactions that could be direct face-to-face 

interactions become technology-mediated. We would 

like to encourage designers of collocated interactions to 

think beyond this strategy. We should consider more 

the opportunities collocation provides when users are 

collocated, for example, physical orientation and 

proximity. This position paper reviews some prior 

designs and highlights the importance of reconsidering 

the role of technology-mediation in collocated 

interactions.     
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Introduction 

Mobile devices have both pros and cons regarding their 

use in social situations. On the one hand, they can 

enrich a group experience in a collocated activity by, 

for example, providing entertaining content and thus 

new conversation topics. Despite the small size and 

being personal devices, mobile devices are nowadays 

used in social purposes: e.g., searching and sharing 

information relevant for several collocated users. 

People have established their own ways to appropriate 

mobile devices as a part of their shared activities. For 

example, Church et al. explore the use of mobile search 

in collocated group settings and found that speaking 

aloud, showing screen to others, and passing the 

device around are common practices in sharing 

information with mobile devices in collocated situations 

[1]. In other words, users overcome the shortcomings 

of mobile device properties with face-to-face 

communication. 

On the other hand, some consider the small size and 

personal nature of mobile devices to draw their users 

away from the ongoing activity and to hinder some 

aspects of group interaction. Thus, several research 

papers have looked into creating a shared display from 

multiple devices or synchronizing content between 

devices to better support collocated interaction (e.g. 

[6,7]). These approaches are believed to enable 

collaboration and increase communication efficiency.  

From one point of view, users often bridge the 

interaction gaps and limitations of mobile devices for 

collocated use with little effort. From another point of 

view, limitations of mobile devices are frustrating and 

should be designed to better facilitate collocated 

interaction. This leads us to question how much 

technology should mediate the social interaction in 

collocated situation. 

The following sections provide examples of prior work 

of technologies that have been intended for collocated 

interaction. The first section includes design examples 

of facilitating collocated interaction where most social 

activities are mediated by technology. Similar to the 

design of distributed system, all users are provided 

with the same content and controls to manipulate the 

systems. The latter section has a different design 

approach. The designs introduce and employ some 

limitations in mobile devices to encourage or enforce 

direct interaction between users – i.e., not all actions 

are mediated by technology.  

Same Content and Controls 

In distributed collaboration, sharing and exchange of 

content is usually done with interactive technology due 

to the apparent limitations the distance hindering face-

to-face communication. Availability of information, 

control of action, and awareness of others’ action are 

important in interaction and collaboration [12].Thus, 

several designs for collaboration focus on principles like 

What-You-See-Is-What-I-See [11], exchanging 

information effectively, and giving real-time feedback. 

Having the same content and controls for every user is 

an approach to fulfill these expectations and criteria.   

Likewise, physical designs of mobile devices limits their 

sharing abilities in collocated interaction. Consequently, 

to facilitate interaction, designers and researchers 

usually end up in design solutions like creating a shared 

display or other type of pool of information, or 

synchronizing between displays. For example, Mobiphos 

is an automatic mobile photo sharing application within 



 

a group of collocated users. It simultaneously shares 

the recently took pictures to a common image pool [2]. 

Other collocated group members have access to the 

images in real time. This instant sharing was found to 

lead to various interactions and collaboration within the 

group. For example, users took photos from different 

views instead of the same and repetitive view creating 

the same photos. Being collocated allows users to 

comment on the photos right after the photos were 

taken. Some even took photos just to tease others. 

Similarly, WeggleBee application introduces a share 

button to easily share content in one mobile phone with 

others nearby [9], and Billboard provides features such 

as liking and re-posting content in their design [4]. The 

share button is to facilitate sharing over mobile devices 

and liking and re-posting is to link the content to their 

social network services.  

These designs are very similar to what we already see 

in distributed systems. While such systems could work 

well in collocated situations, the empirical findings have 

also shown that they lead to also some undesired 

phenomena. This design of technology mediated 

interaction facilitates sharing the outcomes, allows 

users to easily get feedback from others, but they do 

not necessary have to work together. Collocated users 

could work on their tasks individually in parallel. In 

contexts that we would like to promote and encourage 

direct face-to-face interaction, a different design 

approach should be considered.    

Different Content or Controls 

More awareness, freedom of control, or high availability 

of information are not necessary equal to good 

interaction and collaboration. Varying these factors 

create constraints that could actually encourage 

collocated interaction and collaboration [12]. The 

following are examples of designs and studies that go 

beyond “same content, same control” but users 

smoothly interact with each other and collaborate.  

Using a shared device with special design consideration 

can be enough to support and encourage collocated 

collaboration. Reilly et al. explore collocated uses of a 

shared mobile device by designing two different 

interfaces and studied how they influence mobile 

collaborative activity in a pair-navigation [8]. They 

found that a text-based interface is better for verbal 

communication with one person as a leader in the 

navigation. It was also argued to require less 

engagement with the phone interface. Graphical 

interface, on the other hand, often leads to sharing and 

gathering around the device. While gathering around 

the device is not a bad thing, less engagement with the 

device interface can be good if we want uses to pay 

more attention to each other or activities outside 

interaction with mobile devices.  

Kreitmayer et al. explore a tablet as a shared display in 

a group learning activity in a collocated group of 

students. They argue that a single tablet is enough to 

be shared between 6-7 users [5]. Amount of text and 

frequency of change on the display are minimized to 

encourage face-to-face interaction – rather than face-

to-screen technology-mediated interaction. The 

inequalities related to the display (e.g. orientation 

problem) are overcome by either reading the info out 

loud or re-adjusting the display. Moreover, reading out 

loud is also argued to encourage more discussion.  

Sanneblad and Holmquist designed a collaborative 

multi-player game named Pac-Man Must Die [10]. The 



 

game utilizes users’ mobile device displays as a shared 

space for the game. Each device displays different 

content which then forms a single display. The game is 

designed so that players have to control their avatars 

and collect game items that are distributed on other 

players’ displays. Thus, players have to constantly look 

at other players’ displays to succeed in the game. The 

authors argue that this shared array of displays forms a 

constraint that the players have to be close to each 

other, which forces people to talk to each other in order 

to collaborate.  

Ambient Wood augments a field trip and encourages 

collaboration between users using mobile and 

ubiquitous technology [3]. Pairs of users used two 

mobile devices collaboratively to explore the 

surrounding. One device acts as a measuring probe for 

moisture and light, and another device for displaying 

the measurements and location information. Each 

person in a pair has their own tasks and roles defined 

by the devices they have. The authors argue that 

mobile devices are good only to occasionally provide 

information and too small for shared-constant views. 

Thus, only simple pictures are displayed on the devices 

and were designed so the content change with some 

triggers. The authors argue that this allows their users 

to be more engaged in the environment and their 

partners. Interaction between users in these examples 

provide more than just feedback to each individual’s 

actions. There is a relationship between the activities 

users are doing on mobile devices and the direct 

interactions between users.  

Design and Research Considerations 

Activity goals shape the design of mobile technology. In 

collocated situations, some activities focus on tasks 

being done on mobile devices (e.g. document sharing 

and discussion in a meeting). These are about enabling 

or allowing interaction, and interactions with technology 

are often emphasized in the design. Others emphasize 

interaction between users as much as interaction 

between users and the devices (e.g. in learning). These 

are about encouraging interaction, not only enabling it. 

Designing for same content and controls tend to enable 

interaction while designing for different content and 

controls have been found to encourage direct social 

interaction instead of technology-mediated interaction. 

Collocation provides a rich and real-time interaction 

between users, thus, designs used in distributed 

system would work fine in collocated context. However, 

to encourage interaction and collaboration, designers 

need to consider the challenges and opportunities of 

including technology in face-to-face interactions, not 

simply mimic the interactions familiar in CMC. For 

example, attention required when interacting with 

technology. In distributed systems, user interaction 

with the system and interaction between users usually 

take place in same digital realm. In collocated 

interaction, users may require to shift their attentions 

back and forth between digital realm, i.e. when 

interacting with the system, and physical realm, i.e. 

when interacting with other users. We would not want 

users to stuck on one realm and let alone the other. 

Moreover, if technology is not mediated all the 

interaction between users, amount of information 

requires to be communicated between users should not 

be too big and difficult to convey with direct face-to-

face interaction. At this point, it is still to be explored 

how much technology should mediate interaction, and 

what should be left to users to directly interact between 

themselves, non-mediated, in collocated situations. We 



 

would like to encourage designers and researchers to 

involve aspects of direct face-to-face interaction in their 

designs in addition to mediate every action as in 

distributed systems.   
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