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Abstract. Visitors often come to museums in small groups of family and friends, yet 
mobile museum guides are usually designed to support only a single visitor. We examine 
the use of mobile shared displays such as projectors and tablets to support small groups 
in the museum context. Our analysis is based on observations of actual museum visitors 
using both a single, shared display and individual devices to receive information on the 
museum exhibits. We discuss the possible alternatives and configurations of using 
different devices, and list the important points that stemmed from our observations.   

Introduction 
The use of handheld mobile devices such as smartphones is inherently personal. 
They  are  designed  as  personal  devices  to  be  used  for  one’s  communication  needs,  
organization of daily activities, retrieval of information, entertainment and more. 
While one of their primary uses is to enable communication between remote 
participants, i.e., asynchronous and synchronous messaging and of course voice 
calls, their small screen and the way they are designed do not make them an ideal 
solution for supporting co-located shared activities that require a single shared 
display.  
 A mobile museum guide is a typical example of a single person smartphone 
application. It has the potential to provide the visitor with a wide variety of new 
and important services that can aid the visitor during the visit. The visitor can 
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receive personalized adaptive information from a vast amount of content that can 
suit his or her personal needs at a particular time. Information can be tailored 
according  to  the  visitor’s  learning  abilities  and  preferences  (Ardissono, Kuflik, & 
Petrelli, 2011). However, many visitors come to the museum in small groups of 
family or friends (Falk, 2009). Most mobile guides are designed to support a 
single visitor experience, with little to no support of small groups. Studies have 
shown   that   a  museum   visitors’   guide   isolates   the   visitor   from   his   or   her   peers,  
effectively dissocializing the group (Lanir, et al., 2013).  
 A few projects have aimed to address this problem by adding various social 
aspects into a mobile museum guide. The Sotto Voce project (Aoki et al., 2002)  
has used eavesdropping as a way to share audio information by hearing each 
other’s   activities   and   thus   facilitate   social   interaction.   Other   researchers   looked  
into incorporating voice (Luyten et al., 2006) and text (Kuflik et al., 2011) 
messages to a mobile guide to increase communications and sharing of 
information between group members that are currently not in proximity, while 
others, simply enabled visitors to find the whereabouts of their group members 
(Cheverst, et al., 2000).  
 A simple way for a small group of visitors to enjoy the interpretation given 
to them by the mobile guide while still staying together is to view the mobile 
guide’s  screen  in  a  collaborative manner.  However, small mobile devices do not 
easily afford multiple users viewing their displays (Cole & Stanton, 2003). Lately, 
new possibilities for easily sharing the view of a screen while being mobile have 
emerged. Mobile devices and displays that afford a larger viewing surface, 
whether by having a large surface themselves (i.e., tablet computers), or by 
projecting a larger view on surrounding surfaces (i.e, pico projectors) are now 
popular and available. Presumably, these solutions afford better group support and 
promote group cohesiveness for a collocated group of people wishing to share an 
electronic view when on the move.  

We explore the use of shared mobile displays, such as projectors and tablets, to 
support small groups in the museum context. We observed the way small, 
collocated groups of users used various options of shared mobile displays in an 
actual museum. We combined these observations with controlled experiments in 
the museum setting. Our goal was to explore and gain insight into the question of 
how can mobile shared displays support and enhance the small group experience 
in general. More specifically: How do users perceive the use of the technology? 
Do they see a difference in the use of one type of technology as opposed to 
another dependent on task? Does the technology promote more "group 
cohesiveness" both in behavior and in perceptions?   
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Setting 
We examine this issue at the Hecht museum1, a small to medium size 
archeological museum located at the campus of the University of Haifa. The 
museum includes several exhibition rooms showing exhibits related to 
archeology. The museum is instrumented with an indoor positioning system based 
on proximity detection. A research prototype multimedia mobile guide has been 
developed to provide visitors with information about various exhibits in the 
museum (Kuflik et al., 2011). Visitors use a handheld device to receive 
information about the various exhibits in the form of multimedia presentations. 
When a visitor arrives at a point of interest, he or she is automatically prompted 
with an image of the location on which the system presents the user with a 
selection of nearby objects on the handheld device. The user then selects a 
specific object of interest which prompts a list of questions. Once the visitor 
selects a question of interest, a one-minute multimedia presentation is played, 
providing an answer to that question. In addition, the system provides navigation 
services in terms of maps and directions to a specific location.  
 Over the last two years, the PIL mobile guide has been deployed and has 
been distributed for free for the use by visitors. Initially, we distributed individual 
iPods to interested visitors. Soon after the initial deployment, we noticed that 
many visitors, for example pairs of visitors arriving together, prefer to take one 
device rather than two. When asked about this, visitors commented that they wish 
to have a shared visit experience. This triggered our interest in using a shared 
mobile museum guide for joint experiences. To accommodate the shared use of a 
single iPod, we began to hand over split headphones, so pairs of people wishing to 
use a single device, would be able to hear the presentations together without 
disrupting the other museum visitors. Lately, we have also started handing over an 
iPad device as a shared display option for groups wishing to view information 
together. Alongside the deployment, we have also conducted two controlled 
experiments to examine the difference in behavior and attitudes between using a 
single shared device and using multiple individual devices. In the first experiment, 
we compared the use of a single mobile projector (attached to a controlling iPod 
device) to the use of individual iPod devices (Wecker et al., 2012). Groups of 
three participants used both conditions in a museum simulated environment. In 
the second study (Figure 1), we compared the use of a shared iPad device to the 
use of individual iPod devices in the museum environment itself. Through these 
experiments as well as our observations on actual museum visitors, we explore 
issues of group decision making, control of devices, control of content, and 
interaction between group members. 

                                                 
1 http://mushecht.haifa.ac.il/Default_eng.aspx 

http://mushecht.haifa.ac.il/Default_eng.aspx
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Shared mobile guide configurations  
When looking at the use of shared mobile displays in the museum, we examined 
small groups of family or friends, typically two to four participants that come to 
the museum together. Still, different groups may have different characteristics. 
For example, a parent coming with two children is quite different in nature than a 
young couple arriving at the museum together. The group may separate during the 
visit, and come back again. Nevertheless, when examining the different possible 
configurations we distinguish between two main strategies: using a single shared 
device, and using multiple devices. 

Using a single Device    

Using a single device may help visitors focus their attention at one place. Visitors 
view the content together and thus, share their experience. However, this also 
requires them to be in close proximity in order to view the screen and may cause 
problems of deciding who holds and who controls the device. We examined three 
possible options for using a single device. The first option is to use a single 
smartphone device as a shared display. This is useful when one person is 
interested in electronic interpretation, while the other persons are less interested 
(yet still join the first person from time to time). The second option is to use a 
single tablet device (we used an iPad). This was seen to be more useful since the 
device's screen is larger and able to more easily accommodate several people 
viewing together. Still, we observed that often it was difficult for a group of three 
people to all view the screen together. Also, some people complained that it was 
too heavy and bulky to carry throughout the museum visit. Furthermore, the 
person holding the screen was usually in charge of the interaction, while the other 
people, only viewed.   
 The third option we examined is using a mobile projector. We experimented 
with a mobile projected attached to an iPod device that controlled it. The projector 
is similar in nature to an iPad device, in that it affords a shared screen for a group 

    

Figure 1.  Using a shared tablet (left) and individual smartphones (Right) 
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of people. Still, there are a couple of differences. A reported deficiency of using a 
tablet is that ergonomically users tire of holding the device at eyesight height as 
opposed to belt height that projectors need to be held. Another advantage of 
projectors is that they can afford a larger screen surface, and can easily be 
projected on a wall, for example, where it would be easy for a group to look at. 
Problems of the projector include poor visibility in lighted areas, and jitteriness of 
the view (both problems that are being fixed with the advance of the technology). 

Using multiple devices 

There are several ways in which multiple people can use individual handheld 
devices (i.e., smartphones), yet still have a shared experience. One way is by 
having the ability to eavesdrop on another member of the group. This has been 
examined  and  shown  to  increase  group  “togetherness”  (Aoki et al., 2002; Grinter 
et al., 2002). An extension to this idea would completely synchronize the views of 
the devices. That is, instead of allowing a visitor to eavesdrop on a member of his 
or her group, when one person starts a presentation all other devices would also 
start the presentation. This can be done with a single controlling device (e.g., a 
human   guide   that   starts   some   content   to   be   seen   on   all   the   group   member’s  
devices), or from each one of the devices (e.g., a group of three friends, with each 
one able to trigger a presentation). However, this configuration assumes that the 
group is going together at all times. Finally, a combination of a shared screen (i.e., 
a tablet or a mobile projector) and individual iPods is a possibility. 

Points for discussion 
During our observations and experimentations, the following issues have been 
raised as important topics: 
 Control. Having a single device vs. having individual devices raises issues 

of control. A single device is usually accompanied by a single point of control, 
handled by the person holding the device. Thus, in a single device 
configuration the visitors not holding the device may feel lack of control.  
With multiple devices, no synchronization means full individual control. 
However with synchronized views, control can be given to a specific person 
(e.g., a human guide or a parent) or to anyone of the group members. Still, 
with synchronized views, individuals lose control when another person 
decides to start a presentation. A possible compromise would be to allow the 
toggling of shared synchronized mode.  

 Leadership. We observed that with a single device, the person holding the 
device was often the leader. However, leadership may have emerged because 
individuals with leadership traits naturally took the device, or because the 
person given the device emerged as a leader given the central role that holding 
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the device provides. Leadership is tied with the issue of control, since with a 
single device the leader (if exist) is usually in control of the interaction. 
Though in certain groups we saw the interaction of director-technician.  
Where the leader gave instructions and someone more technically capable 
operated the device. 

 Proximity. In general, people with a single shared device stood, and walked 
more closely than people with individual devices (see Figure 1). We assume 
that closer proximity between group members relates to stronger group 
cohesiveness  and  a  stronger  “group  experience”. 

 Group interaction. It is interesting to examine whether the different 
configurations also affect other various aspects of in-group interaction. For 
example, to examine the amount and quality (e.g., whether members talk 
about the museum artifacts) of conversation within group members.  

 Attitudes. In the comparison studies, most participants preferred the 
individual iPod over the shared alternatives, mostly because of issues of 
control. Still, during the deployment some groups asked for individual iPods 
while other asked for the iPad as a shared alternative. It would be interesting 
to examine what reasons drive people toward each alternative, and to better 
understand the motivations and preferences of people in relation to this.   
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