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Abstract
This paper brings together three different sets of experiences of using large scale open

ended group projects as a means of enhancing the skills of undergraduate students and
preparing them for a career in Software Engineering.  The paper commences by
examining the circumstances in which open ended group projects have proved to be
successful, briefly indicating the criteria that have been used to measure that success.  It
then examines some of the choices that must be made in designing and managing such
projects, drawing on the different experiences of the three authors.  It is argued
throughout that open ended group projects are an effective way of developing and
enhancing skills and of reinforcing learning in most knowledge areas. It is further
suggested that open ended group projects offer a way of preparing students for their
subsequent careers which is valued by industry and commerce and which also motivates
and enthuses students.

1. Introduction

 This paper suggests that open-ended group projects (OEGP) are both an effective way
of  preparing undergraduate software engineers for their future careers and a means of
developing and enhancing the skills and knowledge of the students.  The paper presents a
framework for describing OEGP and uses this to illustrate the wide variety of possible
ways in which OEGP can be successfully included in the curriculum by drawing on the
experiences of the authors working independently in different institutions [1, 2, 3, 4, 5].

The framework is then used to examine some of the choices that arise in designing and
managing OEGP to meet specific educational goals, while also considering how
reservations about the use of OEGP in an educational context can be addressed and
overcome.  In particular, the questions of the choice of suitable tasks, the creation and
management of groups and the fair allocation of marks, are all considered.

The paper concludes by stressing that, despite significant differences in the OEGP they
have run, the authors all find them effective in generating enthusiasm from the students, in
developing the skills and knowledge of the students and in preparing them for work.   The
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authors have also found OEGP to be amongst the most interesting and rewarding of the
modules that they have taken, possibly a consequence of student enthusiasm [6].

2. Using Open Ended Group Projects Successfully

2.1 What Constitutes an Open Ended Group Project

It is assumed that the OEGP being discussed forms part of the assessed curriculum for
undergraduate students who are expected to either become, or work closely with, software
engineers.  However, a major difficulty of writing about the experiences of the authors is
that the terms for teaching elements associated with higher education vary from place to
place, from time to time and from curriculum definition to curriculum definition.  A set of
terms is, therefore, specified below simply to aid clarity and consistency within the paper.

Programme: The complete planned undergraduate educational experience over
three, or more, years, optionally including work experience (internship);

Year: An educational time period corresponding to the progression through the
academic process (e.g. first year, second year, final year);

Mester: (a word coined specifically for the paper since 'semester' is used to cover two,
three and four periods within a Year in different institutions); a sub period
within a Year at the end of which there is an assessment process;

Module: The smallest separable educational unit, typically students will be required to
take one or more modules per mester, modules can spread over several
mesters though not, usually, over more than one Year;

Module credit: regulations for a degree typically specify the requirements for
obtaining the qualification in terms of the number of modular credits needed
to pass a year, the credit for a module usually depends on the  expected
workload and the perceived importance of the module.

 Given these definitions, the OEGP which are being considered take place within a
module in one or more mesters in a Year of an undergraduate programme.

Within this framework the following 'dimensions' can be used to classify OEGP.

Length: how long do the students have to carry out the OEGP?  Mostly this is a
mester.  Based on the authors’ experiences, the shortest allocated period is
one week while the longest is a complete academic year.

Simultaneous Activities:  what else are the students expected to be doing, as part of their
prescribed education?

Scope and Type of Project:  what sort of activity are the students being asked to
undertake?  This can be a research exercise, an actual real project drawn
from the outside world or a simulated 'real world' project, but in every case,
the characteristic is that the outcome is not predefined.

Cohort composition:  what is the academic background  of the students involved, are
they all following the same programme within the same institution?
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Method of selecting and managing the groups: how are the groups formed and what
management structure is used?

Modular credit awarded (as a fraction of the credit required to pass the year).

Position within the programme: which year, and within the year, which mester(s).

2. 2 Some Examples of Successful Open Ended Group Projects

This subsection uses five examples to illustrate the breadth of possibilities for OEGP.
Each example is explained in terms of the dimensions that were given in the previous sub-
section.  The details of the projects are kept to a minimum here with a reference being
given to the published literature in each case.  A discussion of the measures which have
been used to judge the examples as successful is included in the next sub-section.

Runestone [ 5]

A complex problem including aspects of real-time systems, software engineering,
computer networks and distributed systems set in an international setting where US and
Swedish students work in virtual teams involving both cultural and time  zone differences.

Length: 1 mester (10 weeks).

Simultaneous Activities: 2 other modules in the same mester.

Scope and Type of Project: a capstone project giving a simulated real world experience
with both a technical and social skill focus.

Cohort composition: the students belong to two different institutions, but are
homogenous at either side of the Atlantic.

Group size and composition: most groups consisted of 6 students, three from each
country. Last year there were 16 teams altogether.

Method of selecting and managing the group: The groups were put together by the
instructors and a fairly strict model of management was used.

Modular credit: The module was worth 7.5% of a whole year.

Position within the programme : The Swedes were all third year engineering students in
a 4.5 year programme and the Americans were all final year CS majors in a
four year programme.

Brewsers [2]

The project was to look at the effect of feedback on subjects willingness to wait for
pages to download from a Website.  Each group was asked to build a different interface to
the same system. The type of interface was given but not the design for the interface. The
build was typical of the type of engineering that students might do in the future.

Length: 1 mester (12 weeks out of a 15 week unit).

Simultaneous Activities: three other modules.

Scope and Type of Project: research project and simulated real world project.  The
research element was obtained via the evaluation exercise they carried out on
their systems. This material was intended to be used by the tutors and the
students were made aware of the aims of the project. The students were also
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told that the work they did might be passed on to a second group in the
following year if the evaluation exercise was inconclusive.

Cohort composition: the students were studying on two different programmes in the
same institution.

Group size and composition: The groups consisted of 4 students per group. This was
considered by the tutors to be on the small size for each group.

Method of selecting and managing the group: the groups were selected by the tutor and
a team leader to head up the build was nominated by the tutor. In addition,
each group had to put one person in charge of their evaluation co-ordination.

Modular credit: the unit makes up one eighth of the entire year. The project formed
the entire coursework for the unit and consisted of 30% of the final mark .

Position within the program: Final year and second mester within the year (two mesters
per year). Most of the students on the unit  had previously studied an HCI
module with the same tutors . The preceding module combined HCI theory
with practical building skills using Java.

The IT Help Desk Support System [4]

The task for each of the groups was to create demonstrations for two complementary
web based IT help desk support systems. One would be used by Help Desk staff in a
company to record reported problems with IT systems, allocate them to  engineers to
investigate and publish solutions and work-arounds. The other would be used by
employees to check on progress with problems.  An integral part of the project was to use
prescribed software to produce a dynamic web based project management reporting system
which was used for communication with the staff supervising the module.

Length: 1 mester (11 notional weeks, 14 elapsed weeks).

Simultaneous Activities: five other modules.

Scope and Type of Project: simulated real world exercise (the group were told that they
were bidding for a contract to produce the actual IT Help Desk support
system for a company and that they must negotiate with the staff to agree the
scope of their project).

Cohort composition: the students were studying on three different programmes in the
same institution but not based in the same department although all of the
programmes shared some computing modules.

Group size and composition: the preferred size was 6 people per group, however groups
from 5 to 7 were permitted although only groups of six or fewer were eligible
for an externally judged prize.  In practice, of the 26 groups that were
formed, two were of only 4 people, five  of 5 and three of 7.  Most groups
had members drawn from more than one programme - this was strongly
encouraged by the specification of the project .

Method of selecting and managing the group:  with the exception of one group of four
(those people who were not in a group at the end of week 3) the groups were
self selected.  No management structure was imposed but they were required
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to produce and maintain a project management web site to report what they
were doing and how tasks were being allocated.

Modular credit: the module was 'worth' one twelth of the credit for the year.

Position within the programme : Second year, second mester (two mesters per year)
reinforcing as much of the conventionally taught  material as possible and
preparing them prior to going into industry or commerce for an intern year.

Robocup [1]

The ultimate aim is to win the soccer world cup for robots, but the current project
'simply' challenges a large and mixed group of students to build something functioning out
of custom made hardware.

Length: the project runs for two mesters for one student group and for one for the other.

Simultaneous Activities: there are no other activities during the mester(s).

Scope and Type of Project: research project and simulated real world project.

Cohort composition: students were studying two different programmes in the same
institution, the two mester students were fourth year engineering students and
the one mester students were third year engineering students.

Group size and composition: all students formed one team contributing to the
achievement of a shared goal. The two mester students were subdivided into
sub-groups whose size depended on the task they were in charge of.  The one
mester students were grouped in teams of 5 or 6 that were assigned to the
subgroups. Last year there were 45 two mester and 35 one mester students.

Method of selecting and managing the group: the groups were self selected and they had
some freedom to handle the management of their work within a framework.

Modular credit: the module was worth 50% of a whole year for the two mester students
and 25% for the one mester students.

Position within the programme: the two mester students were doing the second half of
their 4th year in a 4.5 year programme and the one mester students were
doing the third mester out of four in their 3rd and final year.

Systems Projects [7]

The groups bid for a project from a list supplied by staff.  Each group has a different
project but most include a substantial element of software engineering.

Length: 2 mesters - the whole year (21 notional weeks, October-May).

Simultaneous Activities: five other modules in each mester.

Scope and Type of Project: mixed: research project, real world exercise, simulated real
world exercise .

Cohort composition: homogeneous, all students in the same year of one programme.

Group size and composition: the recommended size was 5 people per group, however
groups from 4 to 6 were permitted.
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