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Abstract 

This paper describes our experiences from creating a two year software engineering edu-
cation program at Karlskrona/Ronneby University College where we have included pro-
fessionalism as a major educational element. As the basis for teaching professionalism 
we use the concept of commitment culture, a working atmosphere built on voluntarily ta-
king responsibility. A large proportion of the curriculum consists of project courses 
which are run as role playing games where teachers act as customers and consultants.
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1. Introduction

Education is sometimes seen as an activity that is somewhat separated from the rest of 
society, its role being to provide knowledge and skills in a number of specific areas. The 
integration of these pieces into an ability to act in society in a professional manner is, ho-
wever, left to be learned in "real life". Since the purpose of an academic environment is 
to serve as training grounds for preparatory exercises, it is inevitable that this separation 
must exist to a certain extent. Many problems in the professional life can simply not oc-
cur in a protected environment. Nevertheless, it is worthwhile to consider whether it is 
possible to narrow the gap between university curricula and the outside world. In partic-
ular there are a number of difficult and general problems associated with working to-
gether in organized teams, for example managing mutual dependencies and establishing 
an effective communication between members. If we could make the educational situa-
tion better reflect the future professional situation, there are two potential benefits we 
may achieve. First of all, the students will enter professional life being better prepared in 
some additional areas. Secondly, the addition of some realism to the education may illus-
trate how the various conventional subjects fit into their future lives. Adding realism to 
the education does not have to be done at the expense of other subjects. Because it gene-
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rally increases the students motivation for those subjects, it can even result in a net im-
provement. 

The University College in Karlskrona/Ronneby has a profile which emphasizes informa-
tion technology and close industry linkage. When the University College was founded in 
1990, the education program for a two year University Certificate degree in software 
engineering was developed in close collaboration with the software house Elektronik-
centrum AB. In designing this program our ambition has been to focus very clearly on 
the role of the professional software engineer by letting the students "get their hands dir-
ty". Our ambition has also been that they, as a consequence, acquire a more thorough un-
derstanding of the traditional subjects than is obtained with conventional methods.

Software engineering is based on the principles of computer science. It also includes the 
application of these principles in combination with tools and methods. The most impor-
tant software engineering skill is the ability to manage complexity. A characteristic 
which distinguishes a software system from other complex systems is that it is invisible 
and its structures are essentially conceptual. Since there are no physical laws which con-
strain the possible structures, there is a fundamental problem of comprehending a soft-
ware system. Understanding the consequences of making modifications to the system 
creates a problem in particular. Adding to these difficulties is the fact that most software 
systems today are so large that they must be developed by several people who must be 
able to form a coherent view and communicate about their invisible product.

2. Commitment culture

A professional is expected to deliver products or services of good quality. A first require-
ment is thus that he has the necessary technical skills. He is furthermore expected to pre-
dict the time and cost required to complete the task in order to make a business 
agreement with a customer. In this context good quality should not be taken as an abso-
lute measure. The most useful definition of quality in a business situation is customer sa-
tisfaction. This means that the two issues of quality and predictability are closely related 
since the satisfaction of a customer equally dependent on what is agreed as on what is de-
livered. 

Delivering the specified product or service on time and to the agreed price, is the first re-
quirement on professional behaviour. In many fields this requirement is sufficient. In a 
field like software engineering, however, the problem to accurately specify the system to 
be developed is often non-trivial. In this situation a professional must take active part in 
assuring that the specification adequately reflects the client's true requirements. Writing 
a very detailed specification is not always sufficient because software development is of-
ten a so called "wicked problem", i.e. the problem can not be defined until the solution is 
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known. Ways to overcome such obstacles typically involve prototype development, par-
tial deliveries and tight loops of feedback from the users. A professional software engi-
neer should master such techniques and take the responsibility for applying them when 
appropriate. During this learning process, the client is likely to discover that he requires 
modifications to the system. If they can not be made within the agreement, the professio-
nal takes the initiative to elaborate on the possible alternatives including their conse-
quences in terms of budget and schedule. In this case the negotiations have a positive 
basis, aiming towards an improvement of the original agreement. There is also the oppo-
site, more difficult situation. A professional must be able to deal with those unfortunate, 
but inevitable, situations when he is unable to keep to the agreement. Sometimes a writ-
ten contract specifies the consequences, but sometimes it does not. Often an alternative 
way ahead can be found that minimizes the losses for both parties. 

The foundation for a professional attitude is captured in the concept of commitment. If 
somebody is committed to do something you can rely on that what has been agreed will 
actually be done. Commitment involves both keeping promises and avoiding to make 
promises that can not be kept. Humphreys (1987) has given the following characteristics 
of a commitment:

- The person making the commitment does so willingly 

- The commitment is not made lightly 

- There is an agreement on what is to be done, by whom and when

- The commitment is openly and publicly stated

- The person responsible tries to meet the commitment, even if help is needed 

- Prior to the committed date, if it is clear that is cannot be met, advance notice 
is given and a new commitment is negotiated

The voluntary aspect is particularly important, because it distinguishes a commitment 
from the more common situation of being assigned a task. When you are committed to 
do something, you actively want to do it. An assignment on the other hand is more based 
on "doing as you have been told". Taking an assignment is of course usually part of a vo-
luntary agreement on a higher level, for example an employment. Nevertheless there is a 
clear distinction in the working culture. 

In a commitment culture active responsibility is used as driving force in everyday work. 
Although a commitment culture is more based on the carrot than the stick, it does not re-
quire that rewards are tangible, like bonuses or extra vacation. One of the more important 
rewards is personal development. In a commitment culture, commitments are not only 
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made to external customers. Members of an organization also make commitments inter-
nally when they divide up work among themselves. In a commitment culture there is no 
difference between large and small commitments; they are all considered seriously. 

A common stumbling block when you establish a commitment culture, is that it requires 
everybody to be sufficiently skilled negotiators. Many people are not used to publicly 
assert what they can do and what they can not do under given constraints. The principles 
are simple but what is often lacking is the habit to apply them. This, in turn, leads to in-
sufficient amount of practice. A commitment culture requires an open atmosphere where 
each individual wants to interact, is unafraid of trying and does not risk a penalty if fai-
ling. 

The second problem when working in a commitment culture is project control. Project 
control is the art of balancing the commitment triangle of quality, cost and time. It can be 
divided into estimation, planning, tracking and obtaining customer feedback. The project 
plan is the tool to make predictions about schedule and budget. Tracking, in combination 
with customer feedback, is used to decide whether corrective actions are needed. 

When you elaborate the problem of project management further, it is useful to separate 
quality management from pure project management. Project management is concerned 
with how resources should be distributed on the various activities and deciding internal 
deadlines for intermediate results. Quality management is concerned with how to define 
progress, i.e. how to know that, when a certain amount of the resources are consumed, a 
corresponding distance have been covered towards the goal of customer satisfaction. All 
the well-known techniques for project and quality management are additional tools that 
can help meeting commitments. Examples of such supporting techniques are documenta-
tion structures as a manifestation of progress, a standardized development model as a ge-
neric plan, risk assessment to optimize the certainty of predictions, configuration and 
version management to allow development, bug-fixing, requirement changes to proceed 
in parallel, analysis- and design methods and rapid prototyping to obtain early knowled-
ge of the customer's real requirements, test strategies, inspection procedures and associa-
ted metrics to measure progress. 

3. Role Playing Projects

We are using the idea of commitment culture as the foundation for an attempt to teach 
professionalism in our education program. In order to give the student sufficient oppor-
tunities to develop such a culture, we have three project courses during the two years. 
Together they make up 40% of the whole program. The first project course, which takes 
place towards the end of the first year, the students do small individual projects lasting 
for five weeks. In the following two project courses the team size and the project size are 
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then gradually increased. In the second project course the team consists of four to five 
students and the project lasts for ten weeks. In the final project course the students work 
in teams of twelve to fifteen on a fifteen week project. 

The voluntary aspect of a commitment can be hard to achieve in an educational frame-
work with its long history of training the students to await instructions and obey the 
teacher. To add realism to these courses, they are run as role playing projects, similar to 
the approach described in Jaquot et al (1990), with teachers acting as clients. Rather than 
just being given an assignment and a deadline, as is common in conventional project 
courses, the students are in this setup encouraged to actively negotiate with their custo-
mers. In real-world problems, the task is often fairly fixed and what is negotiated is deli-
very time and price. In an academic setting on the other hand, the "price" is fixed in 
terms of the number of credit points given for the course. Similarly, the delivery time 
must also be fixed in order not to interfere with other courses. What remains to be nego-
tiated is the contents of the task in terms of functionality, robustness, documentation, 
progress demonstration, etc. 

In conventional project courses the students are often given only a little amount of feed-
back. Whether they will pass the course or not they have little knowledge of before they 
hand in their solutions. In simulating the real world, an important part of the negotiations 
is how to continuously assess the client's satisfaction. The developer must continuously 
be able to present proofs of progress in some form. The customer is then required to 
either commit to the approach taken and the results achieved so far, or to communicate 
the modifications he sees necessary. 

In addition to maintaining a good customer relation, the first project course is mainly fo-
cused on solving technical difficulties. In the other two project courses the focus is shif-
ted towards problems like managing the complexity of a large system, handling evolving 
requirements, splitting a piece of work on several members of a team and creating effec-
tive communication among the members. 

In the project courses we are more concerned with the process of working than the actual 
results produced. Therefore, the only thing which determines whether a student passes 
the course or not is if he has fulfilled his commitment, delivered according the agreed 
product on time. The rule regarding the deadline is very strict. If the student misses the 
deadline by one day, he will not pass the course unless an agreement has been made with 
the customer. Grounds to accept a delay can be: notification with valid cause, early parti-
al delivery, etc. Even a last minute delivery runs the risk of being rejected if it contains 
defects and the student has had insufficiently arranged possibilities to get advance feed-
back from the customer. 

These strict rules must be balanced by the way the teachers act their roles as clients. 
Most often the students mis-judge the efforts needed, but the point is that they should 
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discover this for themselves. When they do, the clients are very reasonable and always 
agree to re-negotiate the tasks.

3.1 Individual project 

The primary objective of the first project course is to introduce a working style based on 
a commitment culture and the ground rules of the role playing game, in particular the ne-
gotiation part. This course runs full time during five weeks and the size of the programs 
delivered is approximately 5000 lines of code. The students are shown a number of exis-
ting applications and asked to do "one of those". Presenting the tasks in this way natural-
ly motivates the students to spend substantial effort on early activities like requirements 
analysis. Some examples of applications developed in this course are games, simple 
spread-sheets and process kernels for embedded systems. In the first course, the custo-
mer is only the user of the program. The required delivery only includes an executing 
program and user documentation, unless additional deliverables are agreed in negotia-
tions. The voluntary aspect of a commitment is emphasized throughout the course. The 
students are encouraged to re-negotiate their tasks by the customers who are rather com-
plaisant with students who find the situation difficult. In addition to teachers playing 
customers, there is also a more traditional role of technical advisor. To facilitate role 
playing, no teacher plays the role of both customer and technical advisor to the same stu-
dent.

3.2 Group project 

In this course the students work in teams of four to five during ten weeks. The course 
consists of two parts. In the first part a new system is developed, and the in the second 
part the teams are asked to make modifications to those systems. The parts are both run 
as complete projects with the development task approximately twice the size of the mo-
dification task. 

The goal of this course is to informally introduce project planning as a refinement to ma-
king commitments. The small team size in this course makes it possible to work in an in-
tuitive, informal organization. Just working together, however, always poses problems 
which the students here have the opportunity to solve on their own. This creates the ap-
preciation basis for a more strict organization which is introduced in the final project 
course. 

The project management in this course practices tracking and successive planning. Ac-
hieving quality, i.e. customer satisfaction, must be addressed throughout the project life-
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time. The key is to achieve mutual commitment, to have the customer involved in order 
to get continuous feedback and hopefully a blessing of the approach taken. Minuted mee-
ting with the customer are used to formally agree progress. Quality control is transfor-
med to the problem of having sufficient information at these meetings in order that the 
customer can make competent decisions. 

In this course the teacher's role of technical consultant is augmented with a function of a 
quality controller. His task is to assist the teams to organize their work internally, but his 
role is only to give advice and let the student decide for themselves how they want to 
work. He participates by being present at the groups' meeting once a week.

 Including a modification task in the course, motivates development in such a way that it 
facilitates future unknown changes. The problems of maintenance is made realistic and 
very concrete by having the groups switch systems so that everybody is confronted with 
someone else's code and documentation. The need for different kinds of system docu-
mentation is thereby further illustrated. 

In parallel with the group project course a course in project organization and human 
work science is given. This course highlights topics like planning, distribution of work, 
leadership, conflict management, compromises and communication difficulties. The 
concrete experiences from the Group Project course provide motivation and experiences 
to actively discuss and find solutions to these issues. This course also covers the concept 
of commitment in more detail and its basis in that everybody must take active and volun-
tary responsibility to find and give information and to maintain an open and communica-
tive atmosphere.

3.3 Large project 

In this course, which runs for 15 weeks, the students work together in teams of 12-15. 
The first year this course was run meant that all students were on the same team. The 
project is divided into a pre-project phase and a development phase. During the pre-pro-
ject phase, which constitutes about one third of the course, the problem is defined and the 
requirements are determined. 

The development model used is based on evolutionary delivery, which is characterized 
by early and frequent iteration, where the requirements are redefined after each delivery 
based on the feedback from the user, Gilb (1988). 

At this point in the education, the students have gained an appreciation for quality mana-
gement. In the pre-project phase they develop a quality plan for the project. The quality 
plan defines procedures for configuration management, quality assurance and the various 
kinds of documentation. 
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The project leader of this course is an external software consultant. As before, the custo-
mer roles are played by teachers. Examples of other roles in the organization That are de-
fined in the quality plan are subproject leader, configuration manager, delivery manager, 
documentation manager, inspection leader. These roles are all played by students.

4. Conclusions 

The students were enthusiastic about the role playing approach used in the project cour-
ses. It turned out that already in the individual project, the students needed very little 
technical guidance and support. They were able to find answers to their problems them-
selves in manuals, literature or sometimes from the tool suppliers. We learned not to un-
derestimate their technical abilities. On the other hand, the students found out that 
deceivingly simple problems of making and keeping promises hide many difficulties to 
be mastered. Negotiating with a customer was a new experience to most students and in 
the first attempts they generally accepted too much work. They quickly learned the rules 
of the game, however, and soon started to explore the limits of their power. A serious is-
sue is the grading of the project courses. So far we have graded a group as a unit, either 
pass or fail, and the main grading criteria has been the performance from the customer's 
point of view. Whether this is the right way to do it, we do not yet know. Running the 
course in Project Organization and Human Work Science in parallel turned out to be suc-
cessful with mutual benefits to both courses. Having recently made concrete experienc-
es, the students were strongly motivated for discussing problems of human interaction. It 
is always hard to say for sure whether the students have obtained a deeper knowledge of 
the traditional subjects than they would have with an hypothetical alternative approach. 
It is, however, our impression that we have succeeded in this respect. 
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