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Abstract. Group work is an essential activity during both graduate and under-
graduate formation. Although there is a vast theoretical literature and numerous
case studies about group work, we haven’t yet seen much development con-
cerning the assessment of individual group participants. The problem relies on
the difficulty to have the perception of each student’s contribution towards the
whole work. We propose and describe a novel tool to manage and assess indi-
vidual group. Using the collected interactions from the tool usage we create a
model for predicting ill-conditioned interactions which generate alerts. We also
describe a functionality to predict the final activity grading, based on the inter-
action patterns and on an automatic classification of these interactions.
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1 Introduction

During the last decade, in many European countries the student / teacher ratio has
continuously and systematically being increased. This situation is due to a more ra-
tional use of resources, as some would say; or due to measures to cut off public ex-
penses, as another might also say. Apart from the reasons, there is a clear need for the
use of other pedagogical resources and pedagogical means in order to promote a more
decentralized education. In this article we present and describe a tool to manage, pro-
mote, predict behavior, and help to assess, learning activities developed in a group.
Our view is that those activities should be increased because they are certainly a pos-
sible, simple solution, to circumvent this ratio problem.

The interaction between students, while undertaking a joint project, provides them
an opportunity to have a more active role in their learning, and the possibility to de-
velop their social skills. In fact, group work is a teaching strategy that makes students
become more responsible for their learning and for the learning of their group fellows.
Although the concept of “collaborative learning”, also called “group work”, is quite
attractive in the first instance, it appears that it presents several difficulties for the
teacher [1], especially at the time of evaluating and grading the students, as it is not
always easy to have the perception of the contribution of each student to the whole



group work. Accordingly, the adoption of this kind of pedagogical activity justifies
the need for reliable instruments and techniques to provide a greater accuracy (and
legitimacy) when assigning the student’s final grading.

In the following sections we describe the problems and perspectives related with
group work (section two); in section three we give a brief overview our tool. In sec-
tion four we describe the interactions and the pattern mining to predict grading and,
we conclude the article (section five) with a brief synthesis of the work.

2 Group Work

Modern pedagogy [1], [2] takes into account the need to expose students to collabora-
tive work. However, group work is still far from being consensual and reluctance to
its adoption derives from many handicaps of the respective assessment procedure.

One of the advantages of group work is that it provides students with an opportuni-
ty to improve their “social component” [3], which is essential given that we are in the
"social networks generation". Other more objective aspect of the group work is the
fact that every student has the opportunity to acquire new learnings, according to their
knowledge / experiences and to the knowledge / experiences of the colleagues.

However, there are also disadvantages in conducting group work strategies. The
main ones occur due to the large discrepancy with respect to the workload, or the
engagement of each of the participants. To minimize these disadvantages some tools
are used to analyse the development of the work, and to record which interactions are
made [4].

2.1  Assessment of Group Work

Assessment is many times one of the most influential aspects when creating a new
pedagogical activity. The way the work is evaluated and assessed largely depends on
the purpose of it [5]. Taking into account the characteristics inherent in group work, it
is essential to consider not just the final work but also the contribution of each ele-
ment in the preparation of this work. We believe that there is a general consensus on
respect to the need for differentiating the grades of participants in a group work.
However, the same is not true when we discuss how this differentiation should be
made. For example, three aspects have been proposed in [6]. Unfortunately, all of
these characteristics are very hard to be objectively assessed in a short period of time.

However, there are many objective suggestions, for instance through auto and het-
ero evaluation [7]; through the creation of individual portfolios [8] and even through
the use of basic level generic log-files, trace data, and “digests" to determine the in-
teractivity degree in the course of the collaborative activity [9].

Knowing which strategy to adopt is still an open question, since every task has its
own characteristics, namely on the modus operandi of group work, which makes it
difficult to find a way that can be considered simultaneously advantageous to all the
different cases. Despite the relevance of each of the aspects mentioned, it is important
that the assessment should be as objective as possible. The problem is that some of



aforementioned parameters are inherently subjective. Recently, we have seen an in-
teresting proposal [10] which is based on relations between peers, and teachers.

2.2 Group work in Online Environments

The Moodle system is perhaps the most well-known and most-used worldwide, open
source, learning management system. In Moodle there are activities which can be
performed simultaneously by several students, whereas activities such as the Test, or
the Survey, which typically require an individualized participation. It is curious to
note that while it is possible to monitor the students' work in most Moodle activities,
in none of them (except the Wiki) is possible to monitor the participation of each
student individually. If we consider other LMSs which feature collaboration tools, we
get essentially the same problems [2].

3 Overview of the Philosophy of Our Proposed Tool

We have proposed a tool to promote group work that is able to operate on two differ-
ent modes, which correspond to different pedagogical situations. The first one, the
“sequential activity” is based on the assumption that a group work is previously struc-
tured in tasks, one task per student. The second one if based on the view that students
should structure themselves the work and organize them to be productive and accom-
plish the activity without further guidance. The tool works as a Moodle module and
its management and usage characteristics have been described in [11].

4 Pattern Mining From the Tool Usage

While students use our tool in an online environment, provided by the Moodle LMS,
their interactions are being stored in a new table, as log data, in the standard Moodle
database. These interactions are atomic actions that a user performs in the context of
the group tool usage.

We equipped the tool with the capability to distinguish, and identify up to eight
different types of interactions (as listed in Table 1).

Table 1. List of the eight interactions.

1. Upload of afile 5. Read a comment in a file
2. Download of afile 6. Grade a peer submission
3. Edit/change afile 7. Vote for accomplishment
4. Register acomment in a file 8. Grant permission for final submission

It is important to stress that a change to a file (interaction 3) can be done without do-
ing a previous download (2), followed by a upload (1). In fact, a change to a file is an
atomic operation which creates a new version of the same filename. On the other



hand, a file upload is always the addition of a new file to the system, whereas, a file
download means the access of a file without the immediate purpose of changing it.

Examples of Interactions.

Not only the interactions are important but also the order in which they appear. Some-
times there is a “logic” sequence of interactions. For example, it is expected that a
student revises, or gets to know what a peer has done, before grading him/her. Never-
theless, illogic situations may arise from the interactions’ sequence. For the sake of
clarity, we present some examples:

e 5-5-3-4: the student read the comments of two different files, then decided to
change one file and then updated a comment on the changed file.

e 2-2-6-6: the student downloaded two files and, without reading a single com-
ment, graded two of his peers.

e 1-8: one student did an upload of a file, probably thought that he/she did his part
of the work and granted permission for submission of the whole group work with-
out looking at the peer’s work.

4.1 Data Analysis Moments

Despite all user interactions with the tool being stored in the database immediately
after being triggered, the system does not operate on “real-time”. Actually, the auto-
matic analysis of the interactions is triggered only on three moments, which seem to
us of importance for pedagogical reasons: the first one occurs 48 hours after the first
use of the tool by the students; the second one, occurs halfway of the time period
defined for the whole group work, and; the last one occurs immediately after comple-
tion of the whole group job. We must say that the system is tuned for activities that
last for at least one week.

The choice of these three stages is, respectively, due to:
First stage: was created due to the need to check if every student is motivated to
perform the assigned job and understands what he/she is supposed to do;
Second stage: acts as a preliminary assessment stage, where early problematic situa-
tions may be detected providing the teacher with information for an eventual interven-
tion/assistance;
Third stage: during the last stage all the data is collected, analysed, and stored in the
Moodle database to be consulted during the next use of the tool.

4.2  Data Mining and Analysis

A stored database of previous interactions is provided to the system in order to have a
starting point for the upcoming and future analysis and predictions.

There are two important analyses that must be considered: 1) the detection of an
“illogical” pattern in a sequence, and; 2) the categorization of each sequence into a set
of pre-defined categories for grade prediction. We illustrate the process of creating the



clusters and of assigning a sequence of interactions to each cluster. To allow graphic
representation of the dimensions we assume that each vector belongs to a 2-
dimensional space, say dimension V1 and dimension V2. This restriction of the illus-
tration does not loose generality to the 8-dimensional model. On the left side of Fig. 1
(A) we depict three test-data vectors. Those vectors are manually picked as seeds for
”, “medium” or “best”). From

the creation of a particular cluster (either the “worst
these vectors, the system computes the centroid (P1) of the cluster. The process is

repeated to create the three centroids (part B of the figure). Finally, in part C) of the
figure we depict what happens when a vector (D1 or D2) is presented to the system:
computing the distance to the nearest centroid the vector is assigned to a particular

cluster. In Fig. 1, D1 was assigned to P1 and D2 to P3.
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Fig. 1. Clustering the interactions.

As a result of the processing phases A) and B) we get three groups: the group of stu-
dents whose interaction patterns may lead to a higher grade, to a medium grade and to
a lower grade. As a result of processing phase C) the system classifies each interac-
tion in a cluster, therefore predicting the final grade. The system evolves by using the
“medoids” (the vector that is the most close to geometric centre) of each resulting
cluster, in each stage, and storing them in the Moodle database. These patterns are
only made available for future system analysis when the final corresponding grade,

given by the teacher, becomes available.
This is a self-feedback system that evolves as it is used. As the database increases
and more patterns are acquired and by the system, its prediction accuracy gets im-

proved.

5 Conclusions
Sometimes group assignments are a set of individual tasks, which later on are gath-
ered and assessed as a single activity, where the participation of each group partici-
pant is seen as part of a “black box”. More than frequently, the grading of each partic-

ipant for the developed work is not meritocratic, but just the same as the mark given

to the whole group work.



Our system can help overcome the difficulties to evaluate the work and involve-
ment of each group participant by allowing the teacher to verify the participation of
each student. The tool allows the teacher to follow the progress of the group work and
receive notification whenever a student creates a sequence of interactions with the
tool that don’t make sense or are clearly illogic. Moreover, at three specified stages,
during the group work, the tool automatically predicts the final grade of each partici-
pant based on their interactions and on a database of previous interaction patterns.
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