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Control Interactive Television

 

Abstract 
Development of interactive media and devices provides 
users with a wealth of new services such as online 
streaming (music and video), game play, web 
browsing, or email available on their televisions. While 
this increase in choice is great for the user, an 
inevitable consequence of many of these systems is a 
more demanding and interactive user experience. An 
easy solution to this problem is to use a keyboard and 
mouse; replicating the standard PC experience. 
However, this approach can be intimidating to novice 
users, and goes against the “lean back” experience 
often associated with TV viewing. A better approach 
might be to leverage novel interaction techniques used 
in common game controllers and tablets. This paper 
reports on the results of a user study in which we 
examined the limitations and affordances of game 
controllers such as the Nintendo Wiimote, Microsoft 
Kinect and “second display” tablets in an interactive TV 
(iTV) context. Task completion time, accuracy and user 
satisfaction measures show that Wiimote is most liked 
and performed best in almost all tasks.1 

                                                   
1 A report on this study was published as Cox D., Wolford J., 

Jensen C., and Beardsley D. “An evaluation of game controllers 
and tablets as controllers for interactive TV applications”. In 
Proceedings of the 14th ACM international conference on 
Multimodal interaction (ICMI’12). ACM, New York, NY USA, 
181-188. 
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Introduction 
One of the compelling drivers of iTV is that it allows for 
more flexibility and control over the viewing experience 
by integrating Internet accessible services with the 
traditional TV. Services such as video on-demand 
(Netflix, Hulu, Google Movies, etc.) and other Internet 
content (Web browse, YouTube, Facebook, Pandora, 
etc.) is widely used in iTV. People even use these 
platforms to rate content for better recommendations 
and search, as well as social networking (see Boxee.tv)  

While for some tasks like controlling video playback or 
choosing a movie from a scrolling list is simple to 
accomplish using a traditional remote controls, more 
complex tasks like navigating non-trivial web pages or 
GUIs, drag and drop actions, or text entry are slow and 
complicated, and more sophisticated input devices are 
needed. Since many of these tasks overlap with those 
used in current gaming experiences, it is natural to 
examine the usefulness of game console controllers as 
more general iTV input devices.  

Currently, a variety of devices are available for 
controlling game consoles. For instance, hand and body 

movements such as pointing allow for more natural 
user interfaces (NUI). Microsoft Kinect and Nintendo 
Wiimote both allow for this, through different 
technologies. Tablets are becoming more popular, both 
standalone as well as for gaming and iTV services 
(often referred to as second screen navigation). The 
Nintendo Wii U is pushing the integration of touch 
screens, controllers and second screen navigation.  

Given that many of these gaming devices (Playstation, 
Wii and Xbox) are at the center of iTV development and 
adoption (through Boxee [1], Hulu [2], Netflix [3], Plex 
[4] and XBMC [5]) we decided to conduct a user study 
on the challenges and opportunities of using game 
controllers and tablets to control iTV applications in 
terms of ease of use, learnability as well as accuracy 
and error rates. 

Game Controllers as TV Remote Control  
We used 4 input methods: Microsoft Kinect, Nintendo 
Wiimote and 2 methods using an android tablet: 
relative coordinate (where subjects had to scroll, Figure 
1) and absolute coordinate (mirror condition). We 
recruited 62 participants (33 male, 29 female) in pairs 
to simulate a realistic living room experience and 
monitor the social context. We set up an environment 
similar to a casual living room (Figure 2) equipped with 
a 55” HDTV powered by XBMC [5] application. Two 
different devices were assigned randomly to each pair 
of subjects to work with. We gave them a brief tutorial 
and enough training time before using each device to 
let them get comfortable with each method before 
beginning the tasks. Tasks in this study included drag 
and drop, UI navigation and text entry. 

Figure 2. Room configuration used 
during the experiment1. 

Figure 3. Sample screen for the 
drag and drop task. 

Figure 1. The configuration of the relative 
tablet app. 
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Subjects started with a drag and drop task in which 
they had to drag a widget across the screen and drop it 
inside a box (Figure 3). This was meant to simulate an 
ordering or selection task. Any failure lead to a size 
increase in the target, and each successful drop led to 
the target shrinking. This allowed users to reach an 
optimal size in terms of accuracy and speed. The most 
successful device for this task was the mirror tablet 
where on average users hit 14.09 targets. The Kinect 
with 7.37 average hits was by far the worst device. 
While the relative tablet did significantly worse than the 
Wiimote, there was no statistically significant difference 
between the Wiimote and mirror tablet. An interesting 
observation was that some devices lent themselves 
better to recovery after failure; subjects would use an 
approximation strategy, where they would quickly 
“nudge” themselves closer and closer to the target.  
Figure 4 shows how subjects deployed this strategy 
using Wiimote. Figure 5 shows the same behavior 
among subjects that were using mirror tablets. This 
allowed users to be highly efficient even with an 
imprecise device, and prevented frustration.  

Text entry is another frequent and important task in iTV 
applications. Completion time for entering a text string 
and the number of wrong keystrokes were two factors 
that we examined in our study. Similar to the drag and 
drop task, Kinect was found to be the slowest device 
and subjects were more prone to make mistakes using 
it. There were no significant differences between the 
other devices in terms of completion times (Figure 6) or 
the number of wrong keystrokes made (Figure 7). 

Because prior experience can have a significant impact 
on performance, we asked participants to rate their 
proficiency with each device. We compared the number 

of successful drops in the drag and drop task and the 
speed of text entry to their prior experience. We found 
that prior experience was most important in the 
Wiimote case, where subjects leveraged their 
experience to improve their performance most 
effectively. We also realized that the two tablet 
techniques are well known and intuitive enough that 
there was a mild learning effect in those cases and 
subjects needed no experience to use them effectively. 

Discussion 
In our exit interviews we focused on participants’ 
perceptions to understand the limits and advantages of 
the different devices. 76% of subjects who used 
relative tablet complained about low sensitivity. On the 
other hand 43% of Wiimote users complained about the 
over-sensitivity of their device. One surprising piece of 
feedback was that 13% of Kinect users actually liked 
the concept of interacting with their TV using this 
technique, despite the overwhelming negative results. 
However in addition to complaints about physical 
fatigue and issues with sensor range, most Kinect users 
confessed that they would be embarrassed to use this 
technique in front of their friends and family. 

According to participants, the Wiimote was the easiest 
to master, and it was the least awkward device to work 
with. Feeling more like a traditional remote control in 
their hands and having a simple design, users felt 
confident and comfortable. The two tablet approaches 
were seen as roughly equivalent. 30% of mirror tablet 
users liked the idea of being able to manipulate the 
screen directly. But most of the users were against the 
idea of having multiple screens to relate to; one 
participant commented, “Occasionally I found myself 
not knowing which screen to look at.” 

Figure 5. Nudging interval (left axis, blue 
columns, in seconds) and distance (black 
line, right axis, in pixels) over number of 
tries to hit one target – Mirror Tablet. 

Figure 4. Nudging interval (left axis, blue 
columns, in seconds) and distance (black 
line, right axis, in pixels) over number of 
tries to hit one target – Wiimote. 

Figure 6. Average text entry time in 
seconds. 



  

We received multiple complaints about the 
implementation of the interaction technologies and 
concepts, and we believe with more appropriate 
implementation all of the techniques would have likely 
scored higher on both likability and effectiveness.  One 
such complaint was the small but noticeable lack of 
synchronization between devices when using a tablet 
application, where the network overhead meant that 
there was a small lag between action and feedback. 

Conclusion 
There is a growing interest in bringing Internet content 
and streaming to the television. This requires more 
complex user interfaces and interaction techniques to 
be designed for such environments. We conducted a 
study on the adaption of most popular game controller 
in iTV context. This research was highly exploratory and 
we hope it will serve as a base for future work in this 
area.  

Our results show that game controllers and their 
underlying concepts and interaction techniques have 
the potential to successfully control iTV sets and 
applications. Of the devices that we examined, the 
Wiimote was the most effective overall, was well liked 
and very easy to learn, though potentially limiting UI-
wise, as scrolling was sometimes difficult. Both tablet 
approaches were well liked, flexible and effective as 
well, though more expensive, and not without 
challenges. The least effective device was the Kinect. 
Though some users liked the concept of controlling 
their content interact device-free, but both quantitative 
and qualitative results showed that it is currently too 
unreliable and difficult to use. Possible future 
refinements in both hardware and algorithms may 
remedy these shortcomings.
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Figure 7. Text entry mistakes using virtual 
keyboard. 


