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ABSTRACT

The process of learning has been subject of change in order to meet new principles of
study in emerging technologies. There is a consensus that collaborative learning is a
method in which participants achieve success more often. This paper aims to combine the
benefits of collaborative learning and apply them while teaching Software Project
Management in a computer science academic education field.
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INTRODUCTION

Among the different oriented approaches, the following can be distinguished as efficient
learning processes: collaborative, competitive, anarchic, independent and mixed.

A rather recently used model of learning, the collaborative approach, focuses on concepts
such as: team-work, interaction and acknowledgement of the abilities and contributions of
peers’ work. It is a concept in which students team up together in order to understand and
study a more complex subject, or work to create a meaningful project [1].

The underlying premise of the collaborative approach is based upon consensus building
through cooperation by group members, therefore this approach may be defined as a
philosophy of interaction and personal lifestyle. Individuals are responsible for their
actions, including learning and forming and applying interpersonal skills.

It is important to note that there is a difference between cooperative learning and
collaborative learning. Although many psychologists have defined them similarly,
cooperative learning is considered a special case of collaborative learning, where
participants work together on a project following a better structured activity [2].

The purpose of this paper is to present the particularities of the collaborative approach
through following the students’ behavior while developing an “Automated Data Analysis
and Extraction System”. As the system was logically divided in separate, interconnected
sub-systems, each team was assigned to develop a certain module of the final project.
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The outcome consisting of the students’ progress, the overall quality of the products
developed and the final grades are indicators for the efficiency of the collaborative
approach.

PREVIOUS WORK

In regards to the collaborative approach, David Kaufman, Elliott Sutow and Ken Dunn
identified the following elements as essential to the success of collaborative learning [3]:
positive interdependence, individual accountability, group processing, social skills, being
given a specific task and face-to-face interaction.

Various studies had been conducted on the different oriented learning approaches applied
within groups, most of them tending to favor cooperative learning [4-7]. Although there is
considered to be a difference between cooperative and collaborative learning, several
psychologists, notably Johnson & Johnson, Slavin or Cooper [8-10], have used similar
ways to describe the two approaches.

More recently, studies in collaborative learning have started to focus on how the group
itself involved in the project, rather than how individuals function in a group [11].

PROPOSED APPROACH

During the Software Project Management course from the University POLITEHNICA of
Bucharest, the collaborative learning method was applied in the development of an
“Automated Data Analysis and Extraction System”.

The functionalities provided by the system consisted in: digital image enhancing, image
segmentation, entity hierarchy generation and optical character recognition, with the latter
being the most complex.

The optical character recognition module was structured as an interconnection between
smaller sub-systems:

Document Processing Manager
Web based Processing Manager
Preprocessing Graphical Interface
Layout Analyzer

Hierarchy Analyzer
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Figure 1. Example of input files, thus illustrating image document diversity

The Document Processing Manager and Web Based Document Processing Manger had to
deliver an executable able to manage a complete workflow of data processing, from image
color to obtaining PDF files based on the chosen images.

The purpose of the Preprocessing Graphical User Interface was the creation of an
executable which performed the visual evaluation of the results provided by the several
available preprocessed data and the binary elements.

The Layout Analyzer had to obtain an executable allowing the correction of errors
regarding the grouping of characters into lines and of lines into block texts, error of
formatting and text content.

The Hierarchy Analyzer created an executable allowing the correction of errors regarding
the grouping and classification of blocks from several image-documents.

All the modules described above had to communicate through XML files.



JOURNAL OF INFORMATION SYSTEMS & OPERATIONS MANAGEMENT

(m t.ut-cn l-n

l
| :
|

Text or
Non-text?

Image ,| Skew Detection | | Noise
Binarization and Correction Cleaning

| }
Text | Block
ex mage Information

[

l ] T Character
Text Segmentation into igs a3 :
; Identification Text File
Detection Words and Characters ot
L and Substitution

v '
Lexical and Semantic /
: »  Output
Correction

Figure 2. Main processing flow inside a Document Image Analysis System (DIAS)

Students were organized into ten groups of five to seven members, every two teams
having to develop one of the five sub-systems described above. Specific details on the
implementation process were provided and milestones during the semester were set to
ensure the success of the development. The team-members were not assigned specific or
different roles within the group and were encouraged to display interest and implication in
the project.

In order to motivate the students as individuals in particular and as teams in general the
following marking rule was followed: 60% of the grade was based on the whole project’s
performance and 40% was based on the work completed individually. The results
obtained valued 50% of the course grade.

All the projects were divided into four phases:

1. Initial phase — marked by the beginning of the project, the assessment of related
work and the role assignment among the team members;

2. Planning phase — resource plan, budget, activity plan, milestone definition;

3. Execution phase — the actual product is being developed and tested. There is also
a quality check, taking into account possible risks and bug fixing;

4. Closing phase — delivering the product to the client and receiving feedback
according to the quality of the functionalities provided.

Achieving success implied interaction between team-members, but also between teams,
since the communication process of several components of the project was vital.



JOURNAL OF INFORMATION SYSTEMS & OPERATIONS MANAGEMENT

In addition, for obtaining a positive outcome, it was essential that the students
acknowledged that they worked for a common objective, and that they depended on and
were accountable for each other.

CONCLUSIONS

The high grade obtained by the students for the project indicated that the collaborative
approach suited the students’ needs and enabled them to learn and participate noticeably
in the development of the final products.

Another important indicator for the collaborative approach efficiency is represented by
the feedback provided by the students and teachers involved.

Although being part of self-organizing team put some pressure on the members, it ensured
reaching a high level of creativity. In addition, debating, negotiation and communication
skills were developed. Students had to reason which each other, find suitable solutions for
each problem and support their ideas with convincing arguments.

The disadvantages of this approach are represented by the assumption that every
individual is involved and willing to participate at their full potential. The existence of
disinterested, uncooperative and inefficient team-members may lead to frustration and
have a negative impact on the final product. In addition, assigning different tasks to each
team might lead to dissatisfaction, as the tasks could vary in difficulty, which may
probably reflect in the final grade.

Research is needed to clarify which mechanisms operate on the group as a whole and
which are tied to specific experiences in group interaction. If, for example, increased
student morale plays a major role in increasing achievement, then individuals may benefit
from the group experience regardless of their own rate of participation.

In conclusion, the collaborative approach presents both advantages and disadvantages. It
works perfectly with projects that require integration between subsequent modules,
whereas it is not the most suitable for projects that are divided into independent modules.

FUTURE WORK

Even though plenty of studies have been conducted on the collaborative approach and its
advantages, there is still room for further research. There are a lot of variables involved
when it comes to human interactions within groups.

Further studies could focus on how the groups should be organized and how different
personality characteristics, knowledge and skill levels of the members involved influence
the team and the final results. More details about alternate educational approaches in
teaching Software Project Management can be found in [12-13].
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