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ABSTRACT  
This paper explores core technologies that aim to bring playful 
collaboration into the classroom. By enabling seamless 
connections among student’s devices, the system aims to facilitate 
student-to-student interactions that fit into the established 
playfulness of the classroom environment. This concept focuses 
on the notion of socially-aware proximity, which aims to 
configure connections between devices in a way that directly 
mirrors the students’ playful social interactions. 
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1. INTRODUCTION 
The classroom can be a dynamic and engaging environment – one 
that by its very nature is playful, even though the activities are 
highly focused on the process of learning. Specifically, in the 
context of a 3rd grade classroom: learning skills such as typing or 
math is often accomplished by the use of computerized games. A 
playful atmosphere in such environments is important since it 
fundamentally engages the students to learn – without it, they can 
easily become bored or disenfranchised with the education itself.  
Technology has a valuable place in emerging classroom 
environments since it allows students to access new forms of 
information (available on the web), exposes them to emerging 
tools (the computers themselves), and lessens the burden on the 
teacher in complex educational environments. However, if 
overhead of the technology is too high – if it’s too difficult to use 
then it simply will be put aside. Furthermore, computing devices 
are a great platform for playful education, since they can engage 
students with educational games and other forms of play that 
directly combine learning with play.  
One aspect of learning in the classroom is group work, which 
entails students working together to learn collaboratively, an 
activity that can often directly lead to playful behaviors [1]. For 
example, in order to learn about the various geographic regions of 
California, students might be divided up into individual groups, 
each of which is exploring an individual region, such as the 

“Central Desert.”  In order to devices in this group situation, there 
needs to be a way to connect the student’s computers together: for 
example using Platform Composition [2] (shown in Figure 1), 
which connects coarse grain platform resources together 
dynamically to form ad-hoc working groups.  
However, one major challenge in this situation is forming the 
basic connections among computers. Consider a 3rd grade 
classroom with 30 students, each with their own laptop (shown on 
the next page), where the user now needs to select the appropriate 
connections between devices in order to facilitate the underlying 
group work. This is not fun. The basic challenge then becomes to 
segment the appropriate social groups within the larger entity and 
present the users (students) with more focused options for forming 
the underlying connections. Instant message communication 
channels and other “out of class” capabilities neither are allowed 
in class nor do they provide the necessary sharing functionality.  
A number of different sensing technologies can be used to help 
detect the underlying social patterns in the classroom, which can 
then in turn be used to facilitate the underlying collaborative 
connections. The high-level constraint in this environment, 
however, is to maintain the sense of fun and playfulness. Unlike 
workplace or other environments, the connections are not a task 
that must be preformed. Alternatively, the goal is to capture and 
utilize the dynamic playful environment in the classroom to aid 
and facilitate the core interactions between the students.  
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Figure 1: Platform Composition is a technique that can 
be used to dynamically connect platform resources, such 
as the display or storage, together to form ad-hoc 
collaborative groups.   



2. DISTRIBUTED SENSING  
There are three main human-aware sensing technologies that can 
be used help devices understand the social dynamics in the 
classroom. Each technique has its own advantages and 
disadvantages that lends itself towards detecting different kinds of 
interaction. Overall, the general challenge is one of data 
distribution and coordination. Given a collection of 30+ devices 
in a collocated space, how can the necessary data be distributed in 
order for them to figure out the students’ social dynamics?  
Audio – individual laptops are typically equipped with 
microphones, which can be used to directly detect verbal 
communication between students. E.g., if two students start 
talking to each-other, then microphones on both the student’s 
laptops should be able to pick up the conversation. Simple 
correlation matching, then, can be used to determine that the 
students are working together.  
Visual – similarly, each laptop has a video camera, that can be 
used to directly identify individual students. Specifically, if two 
students are seen side-by-side with one camera, e.g., if one leans 
over to look at the others screen, then it’s reasonable to conclude 
that the two students are working together. The tricky aspect with 
video processing is the computational complexity required to do 
real-time face recognition with reasonably large set of faces.  
Motion – physical motion, captured by accelerometers, is another 
“human understandable” sensor, but it is typically not very useful 
in detecting the social activities of students. However, if an 
individual device is moved, then it is much more likely to be 
undergoing a shift in the underlying social structure. For example, 
when students get up and change their physical grouping, then the 
devices will be moved as well –potentially indicating to the 
underlying software that it should look for new groups. 

3.  PLAYFUL APPLICATIONS 
Given a foundation technology that is capable of fluidly and 
seamlessly determine which students are interacting with whom, 
there are a number of different applications that could be enabled. 

Basic collaboration, as outlined in the introduction, is one such 
application, but there are a number of other learning-oriented 
systems that could benefit from connections between devices. 
Scratch [3], is a programming language that is specifically 
targeted at kids and enabling them to learn how to really use 
computers. Currently, the sharing model with scratch is the 
typical upload/download model where students can upload their 
creations to the web and/or download others’ creations. This 
model, however, lends itself to individual interactions, rather than 
a more playful collaborative system. For example, if a student 
could create an animated character that could walk off the edge of 
the screen, it would immediately engage them with other students 
and compel them to learn more about programming.  

4. CONCLUSION 
By directly supporting collaborative activities in the classroom, 
distributed sensing has the possibility of enabling more playful 
engagements by understanding and mapping already existing 
social interactions. Instead of requiring users to laboriously 
engage with their devices to facilitate connections between 
systems, the goal is to automatically enable students to share, 
create, and interact with their fellow classmates.  
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 Figure 2: A 3rd grade classroom with 1:1 computing, where each student has their own personal small form-factor computer. 


