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Figure 1: Alice and Bob using (a) traditional interaction, and
(b) social interaction.
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Abstract
In this paper we discuss some principles to design
face-to-face social applications according to the Collective
Interaction approach. To foster social involvement an
application should encourage participants to take the
initiative by supporting social awareness to let them make
informed decisions and prevent conflicts. Moreover,
applications should be developed by exploiting familiar
tools and existing technologies (e.g., web applications and
web APIs, large screens and smartphones in our
experiments) to be effective and easy to adopt.
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Introduction
Collective Interaction has been defined as a design space
that focuses on co-experience among co-located people
[4]. The focus is on collaborative control and social
negotiation to carry on activities mediated by a digital
system.

In the last years only few examples of prototypes based on



collective interaction principles have been designed toFuture works. The research is
focused on the social involve-
ment of small groups of peo-
ple who know each other well
(e.g. best friends, families, en-
gaged couples). After the pre-
liminary evaluation of single-
user interaction (see Figure 4),
we are evaluating social aware-
ness in multi-user contexts like
in YouTube4Two. The goal is
to measure how effective the
proposed visualization artifacts
are to make participants aware
of each other behavior and ap-
plication status. Next, we plan
to evaluate the social experi-
ence when using this kind of co-
present applications. To that
purpose, applications of differ-
ent nature will be developed
and tested.

experiment and develop such an approach. An early
example is Squeeze [5], which is a system for sharing
pictures within a family. Squeeze has been designed for
taking and displaying pictures of things or events
happened in the house. Pictures are projected on a wall
and controlled through a special beanbag-type sofa by
squeezing various active zones distributed on the
furniture. The more parts of the beanbag are touched, the
more pictures are displayed at the same time. The special
sofa has been designed to attract family members to
come and sit together. A shortcoming, disclosed by
experiences from the trial use of the system, was that
people got frustrated because of lack of feedback on who
was doing what, making it hard to interpret the reaction
of the furniture [4].

A more recent prototype is FAMEX [3], which deals with
family history, and involves the creation, finding, and
discussion of family memories, which are represented as
virtual notes around the home. Mobile devices, together
with augmented reality and embodied interaction, are
utilized within the home context: this combination has
the potential to raise curiosity and interest, and therefore,
encourages ongoing use of the system.

Figure 2: YouTube4Two: Colored markers in the top control bar showing blue user
acting on left section (related videos) and green user on central section (current video).

In the stream of Collective Interaction, we have designed a
prototype, called YouTube4Two [1], allowing two users to
simultaneously interact with the system to co-browse and
select videos from a list, and then co-browse lists of

related comments and videos. The design goals of
YouTube4Two are the following: (i) continuously
providing social feedback to promote awareness and
support effective collaborative control and social
negotiation, and (ii) avoiding the development of special
equipments to support collective interaction. The social
goal of YouTube4Two is to exploit technology to enhance,
trigger, and augment conversations on cultural topics like
music and movies that are already available on YouTube.
The choice to enrich an existing application, YouTube,
goes in the direction of exploiting actual technology and
services, without conceiving special equipments and
services.

YouTube4Two is composed of a large shared screen and
two smartphones through which users can interact with
the information displayed on the screen. According to [2],
the use of large screens to share experiences gets the most
positive feedback in terms of potentiality and possibility of
practical use within groups of co-located people. The use
of regular smartphones to support interaction should
reduce the learning curve to operate the system by using
familiar (hence natural) gestures.

The proposed scenario
To illustrate the system features, let us consider two
friends (Alice and Bob) sharing a traditional application
with standard control devices (e.g., keyboard and mouse).
Only one user at a time can operate the application
(Figure 1a): while Alice (A) is free to act, Bob (B) can
only see Alice’s behaviors and what is displayed on the
shared screen. Bob can interfere with Alice interaction by
pointing at the screen to show the content of his interest,
or asking Alice to perform a certain action. To overcome
these limitations, we let Alice and Bob use their
smartphones as control devices removing the limit of one



user at a time (Figure 1b): Alice and Bob can comfortableRoles, restrictions and chal-
lenges. Most often collabo-
rative applications assign dif-
ferent roles to users to en-
force some predefined control
and behavior. On the contrary,
social applications should pro-
mote equal roles among users
to let them negotiate and es-
tablish agreed policies. The ca-
pability to develop robust yet
usable applications is still a
challange.

sit on a sofa, and interact with the shared screen,
simultaneously, with the same rights (only when their
actions interfere, the system may enforce lock-up
mechanisms).

The kind of interaction illustrated for Alice and Bob can
be extended to support people in other situations: family
members in front of a smart TV, participants sitting
together in a meeting room, or students in a classroom.
Moreover, the limitation to two users interacting
simultaneously could be relaxed, even if a limitation to the
number of acting users is advisable to avoid confusion
among watchers.

On developing collective applications
We think that social awareness (every user can see and
understand what the others are doing) and freedom of
acting (every user can take the initiative) are crucial
factors to foster social involvement. Moreover, the use of
smartphones opens to the development of proper mobile
interaction to facilitate collective interaction.

Social awareness
Social awareness in our context indicates the ability of
understanding what is going on in the shared screen (i.e.,
what is the status of the shared application), and what
the other users are doing and could be doing. To promote
social awareness the application has to be designed
according to few principles: (i) structuring the application

Figure 3: Fisheye effect on the
comment list with focuses (UF)
and hidden elements (HE). The
two user are looking at different
away elements.

in modules that are reflected in the interface; (ii)
associating explicit markers with users to facilitate the
identification of current and future behavior of each of
them; (iii) exploiting presentation artifacts to support
multiple views on the shared screen.

The first principle can be addressed by separating control

interfaces and presentation interfaces into modules to let
the application be partitioned among the shared screen
(to support presentation) and personal smartphones (to
support collective control). The presentation should be
further decomposed to logically separate and collect
related contents. For example, in YouTube4Two the
presentation is split in four parts: a playing video, and two
sections to display related videos and related comments,
plus a section to support the search feature. Control
interfaces should be organized to support and facilitate
users to operate the application (see section Remote
Interaction for details).

The use of multiple sections in the screen requires the use
of artifacts to let watchers understand which are the
active sections and who is operating them. In
YouTube4Two we use markers with different colors
associated with users (Figure 2). In such a way, any
watcher can understand the current status of the
application and its possible evolution.

Problems may arise when multiple users are acting on the
same section since each of them may focus on a specific
portion of the displayed content. For example, if two users
are browsing the same list, a user may be focusing on the
head of the list and the other on the tail. In such cases, it
is necessary to adopt presentation artifacts letting users
co-navigate the list. In YouTube4Two we developed a
multi-focus fisheye effect to magnify the parts of the list
associated with each user. Moreover, the border of each
fisheye lens is colored to let watchers understand who is
associated with that lens (Figure 3).

Freedom of acting
The partition of an application in independent (even if
related) sections facilitates the development of open
control strategies to allow users to behave with the



greatest possible freedom. In general, users performing
actions that do not modify the status of the application

Figure 4: Single user evaluation,
through questionnaires, of basic
touch gestures. The tests
involved 48 people of different
age. Answers were given on a
likert scale (1 to 6) and results
are shown by box-plots with
mean (red) and mode (blue).

(e.g., browsing a list) is not a concern. On the contrary,
when users can perform actions that modify the content
on the screen (e.g., selecting the video to play), some
form of control is needed. Two approaches can be
adopted: (i) instruct the application to enforce control
policies, or (ii) let users discuss and negotiate control
policies that are then enforced by themselves (hence
without inclusion of control mechanisms in the
application). The former is preferred to prevent from
unwanted situations (e.g., displaying sensible information
without explicit consensus of the participants); the latter
is advisable in the most common situations when users
face many possible alternatives (e.g., select the next video
to play among a shared set). Social awareness give users
the tools to make informed decisions.

Remote interaction
A basic principle we try to enforce is let participants keep
the gaze at the shared screen as often as possible to avoid
missing the evolution of the application. Therefore, users
should be able to operate the smart-phone with one hand,
using the thumb to drag/swipe and tap, without looking
at it too often. We have conducted a set of experiments

Figure 5: Control interfaces of
YouTube4Two on a smartphone.

to identify and tune-up a set of suitable gestures.
Single-user testing confirmed that after a short while such
gestures are effective and appreciated to navigate and
control an application (Figure 4 reports the main results).

A second principle is to decompose the control interface
into separate sections and each section in panels to let
users understand what the available commands are. The
combination of social awareness in the shared screen and
personal smartphones as remote control gives full control
to the user.

YouTube4Two splits the control into two main sections:
for navigating the contents (Figure 5A), and for searching
(Figure 5B). The navigation section control is further
decomposed in three parts: The bottom area to go back
and forward in the browser history by swiping horizontally
(leftward=backward, rightward=forward); The top area to
focus on a section by moving the user markers (Figure 2)
by dragging horizontally; the middle area reflects the
actions supported in the focusing sections which are, (i)
navigate the related-video list by dragging vertically, and
play one of them by double tapping (Figure 5A1); (ii)
control the current video by tapping to play/pause, and
dragging horizontally to rewind/fast forward (Figure 5A2);
(iii) browse comments by dragging vertically (Figure 5A3).

References
[1] Bellino, A., De Michelis, G., and De Paoli, F.

Youtube4two: socializing video platform for two co-present
people. In Proc. of the 23rd Int. Conf. WWW companion
(2014), 131–134.

[2] Jarusriboonchai, P., and Väänänen-Vainio-Mattila, K. How
can technology bring families together: Exploring user
needs and design qualities. In Proc. of the 13th Int. Conf.
on CHI with Mobile Devices and Services, ACM (2011).

[3] Jarusriboonchai, P., and Väänänen-Vainio-Mattila, K.
Using mobile technology to bring families together: The
design of a family history concept to motivate face-to-face
communication. IJMHCI 4, 2 (2012), 1–17.

[4] Krogh, P. G., and Petersen, M. G. Designing for collective
interaction: Toward desirable spaces in homes and libraries.
In From CSCW to Web 2.0: European Developments in
Collaborative Design. Springer, 2010, 97–113.

[5] Petersen, M. G. Squeeze: designing for playful experiences
among co-located people in homes. In CHI’07 extended
abstracts on Human factors in computing systems, ACM
(2007), 2609–2614.


	Introduction
	The proposed scenario

	On developing collective applications
	Social awareness
	Freedom of acting
	Remote interaction

	References

