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Abstract
Nowadays, collaboration between users is present in many
web applications. This trend causes that we have to face
many new challenges. One of them is group composition
which plays very important role and can significantly influence the process of collaboration. In spite of many
existing methods which solve group formation problem,
there are a lot of unresearched possibilities how to support effective collaboration. We focused on one of them,
namely how to create successful small groups iteratively
and automatically without students’ participation. We
proposed a method which employs Group Technology optimization approach to create appropriate assignment of
users to groups. We evaluated our method in educational
domain in a collaborative environment called PopCorm.

Categories and Subject Descriptors
K.3.1 [Computers and Education]: Computer Uses in
Education—Collaborative learning; H.5.3 [Information
Interfaces and Presentation]: Group and Organization Interfaces—Asynchronous interaction
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1.

Introduction

Web was created to support collaboration between users
over the whole world. However, it lasted a long time until
its position changed from static data provider to real collaboration mediator. Modern web technologies provide a
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lot of new possibilities how to design and develop new information systems for supporting collaboration. However,
users are very different in their goals and activities they
use to achieve these goals. Thus their collaboration is not
very successful in many cases. Therefore these systems
represent new possibilities for research how to support
successful and effective collaboration [5].
Collaboration in groups depends on many attributes [1].
One of the most important one is assignment of users
to groups. There are many existing methods which solve
this problem (e.g. jigsaw method or agent-based systems).
Despite this fact, there are a lot of domains where these
methods are not sufficient. First, they are not universal
enough. In addition, they are static and do not consider
user’s actual context and are limited in considering different information sources about users. Lastly, they suppose
that it is possible to decide which aspects make collaboration really effective and successful. However, this information is not well known in the current state of research.
We focus on educational domain where the group composition can significantly influence collaboration.

2.

Method for creating dynamic groups

Based on analysis of different approaches to group formation problem we proposed a method which automatically
creates small short-term dynamic groups. Our method
can consider any personal or collaborative user’s characteristics. Collaborative characteristics can describe students’ behaviour during collaboration process or relationships between students which can be derived from existing
user models or interactions on social networks [3].
Our method [4] is inspired by the optimization approach
called Group Technology (GT) [2]. GT approach is rooted
in optimization in industry area and solves the problem
how to effectively produce different parts by a set of machines. This problem can be adapted to our educational
domain: we have students instead of machines and students’ characteristics instead of parts.
We applied our method to the same set of students iteratively. The collaboration process is evaluated after each
group finishes solving the particular task. This method’s
feature allows us to continually learn which characteristics should be combined together according to evaluation
of how effective and successful collaboration was achieved.
In addition, it is possible to automatically learn students’
collaborative characteristics.
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Figure 1: The screenshot of the collabrative environment PopCorm. The categorizer tool is displayed.

Table 1: Comparison of achieved results during
the second phase of the experiment
Groups created
Avg. evaluation Feedback
By the proposed method 0.459
4.01
By the reference method 0.392
3.55
Randomly
0.422
3.29

participated on the long-term experiment and provide
positive feedback about new opportunities to learn by collaboration in small groups. In addition, achieved results
prove that our method created really successful and effective groups. The method and collaboration environment
provide a lot of new opportunities how to support the
effective collaboration in many other dimensions.
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Collaborative Environment PopCorm

We are aware that the group composition problem cannot
be treated without its application in the real collaborative
environment. We focus on the education at the standard
one-term university course related to IT domain. Therefore we designed the set of collaborative tasks and collaborative tools which are suitable to solve these tasks.
Collaborative tasks can be of several types (e.g. group
discussion, advantages/disadvantages, pros/cons) where
each type can be solved with one or more of available
tools: a text editor, a graphical editor, a categorizer or
a semi-structured discussion. The categorizer is a tool
which can be used to solve tasks which solution consists
of one or more lists of items. The semi-structured discussion is dedicated to communication which is independent
on particular task which is solved.
We decided to employ only collaborative characteristics
in group formation process. As we mentioned before,
it is possible to learn these characteristics automatically
due to iterative approach to group formation. Collaborative characteristic represents activities which are typically
used by students to solve the assigned tasks. Examples
of these activities are: propose better solution, ask for
explanation or provide explanation.
In addition, we designed an approach how to automatically analyse effectiveness and successfulness of collaboration. We based this analysis on psychological studies
which recommend monitoring 7 dimensions of collaboration. We added one more dimension which represents
teacher’s evaluation of correctness of achieved results.
We implemented the collaborative environment Popular
Collaborative Platform - PopCorm according to the proposed application of our method.

4.

Evaluation and Conclusion

We evaluated the proposed method in two steps. In the
first one, we evaluated the preconditions of method. In
the second one we performed a long term experiment
where we compared the collaboration between groups created by our method and groups created by a reference
method. As the reference method we employed k-means
clustering approach. About 110 participants were iteratively assigned to 254 groups. Our method achieved
better results in comparison with the reference method
(see Table 1). We can consider achieved results as highly
significant (with p-value about 0.0048 according to the
statistical model ANOVA).
In conclusion, we proposed the method for creating dynamic short-term groups according to user’s personal and
collaborative characteristics. Totally 110 students actively
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