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Abstract ⎯ Our students are highly competent in the
technical area, but have little training in the non-tecnical
area. This paper describes a course that is designed to 
increase the students ability to apply their technical skills in 
a professional way. Projects with real, low in IT skills, users 
are used to make the issue of being professional concrete. 
The aspect of communication, both between colleagues and 
between users of a product, is chosen as a theme. Relevant 
theory is introduced as close to the point in time when 
needed in the real project. This paper give the general 
setting of the course and observations from students and 
teachers about how well the goal are achived.

Index Terms ⎯ Multi disciplinary, Project work, Social 
Skills, Technical skills.

INTRODUCTION

Increasingly, industry demands that graduates
demonstrate ‘professional skills’ in addition to technical 
competence (cf. [1]). An ability to communicate is one of 
the more important skills. This applies to communication 
both between peers and in inhomogeneous groups. The 
Master of Science Program in Information Technology
Engineering at Uppsala University, initiated five years ago, 
aims explicitly to address this demand. The course ‘IT in 
Society’ is focal in this attempt. This paper reports on the 
current implementation of this course.

The ‘IT in Society’ course is a 10-credit course given in 
the fall semester of the fourth year in the Information 
Technology engineering study program. This means that it 
runs for the whole semester and should occupy half of the 
students’ time, on average 400-500 hours. The course has 
now been run twice.

The main aim of this course is to provide a setting in 
which the students learn communication skills at the same 
time as they acquire multi-disciplinary knowledge and apply 
it in the practice of their future craft. The course is set in a 
real setting with authentical users.

The paper is structured around the way the course was 
run in 1999. The five projects are briefly presented as well 
as the major components of the course. One of the projects, 
the time tabling, is used as illustration of how the course 

setting provides opportunities for improving both technical 
and social skills. 

Some of our inspiration has come from the following 
references: [2-19].

COURSE SETTING

The following is excerpts from the document presented to 
the students at the start of the course: 
The actual content of the course will to a large extent be 
driven by the needs of the project. The project this year is 
split into different sub-projects held together by the
consulting company DoIT-society.

DoIT-society is owned by a consortium consisting of 
the main teachers. The company has just landed a couple of 
projects that all need to be done by Christmas and it has 
been decided to part time employ the students of IT4 in 
order to fulfill this time constraint. The assignment is out of 
the ordinary, since the customers have required that
decisions and progress must be scientifically documented. 
The DoIT-society board has decided that internal as well as 
external experts will be called in where required to aid in 
meeting this unusual demand. The customers have also 
demanded that the assigned team will consist of at least five 
members.

The projects are [cut]
The customers have concerns about the "language

differences" between their users and our expert consultants. 
They have therefore especially asked for focus on how 
language is used. DoIT-society has for this reason hired two 
experts from the Linguistics Department at Uppsala
University.

The chosen method for management is to have weekly 
meetings with the team responsible, i.e. one of the owners of 
DoIT-society. These meetings are intended to serve as 
check-points to calm the management about their concern 
about having something to show before Christmas. These 
meetings will also serve as the primary channel to ask for 
assistance. The board also anticipates that there are gains to 
be made by having the groups know about the progress in 
the other groups. It has therefore been decided that a joint 
meeting with all groups will be held each fortnight where 
each group give short presentation of the status of their work
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and where also special attention can be made to some
interesting development or problem.

Each group will interact with the real users of the IT 
solutions and the result at the end will include a project diary 
of findings, and how they were dealt with, as a complement 
to the documentation of the produced prototype as well as 
guidelines for further development.

THECOURSE COMPONENTS

Ethics

Ethical considerations will be elicited and discussed
throughout the project. Attention will be given to the
enhancement of ethical competence, i. e., designers’ skill to 
take into consideration cultural issues, ethical variation, in 
design decisions [16]. This component is intended to be 
incorporated into the project.

Cognitive psychology

The main focus of this component is the cognitive
perspective on human-computer interaction. Basic insights 
in fundamental aspects of cognitive and perceptual
psychology are given in the lectures and applied in the 
project. Lectures will cover the following topics in cognitive 
psychology:
 Perception - basic physiology. 
 Vision - gestalt principles, constructionism. 
 Pattern recognition - objects and words.
 Attentional theories. 
 Memory - working-memory, constraints, semantic

versus episodic memory, sensory memories
 Reasoning – problem solving, decision making.
 Knowldege – organisation, representation, mental

models

Social Psychology

Social cognition, group dynamics, group influence, and
work and productivity are areas that will be covered in the 
social psychology component. In general, this component 
concerns the impact social surroundings have on the ways in 
which people view themselves, how people relate to others, 
how they behave, and how they organise their work
activities, and how they learn to use information technology 
tools.

Social cognition covers issues like perceiving others and 
understanding oneself. Group dynamics is about
communication in group settings, including groups that are 
virtual, cross-cultural, or of mixed sex. Issues like prejudice, 
stereotypes, conflict, and peace-making will be dealt with in 
relation to group dynamics. Group relations is about
leadership, cooperation, work organisation, and project
management. The work and productivity section will
examine effects of stress, affect, and creativity. Educational
and competence development issues are very important for 

optimal use of information technology and have to be
focused on early on the design process.

Language and language interaction

Language is of utmost importance in all interactions. This 
component aims to give both orientation and insights about 
social functions of language, and the relevance this has to 
the use of IT. The section covers some central issues and 
notions within socio-linguistics. These include variations in 
language due to social and geographical factors, ”register” 
and style, communicative competence, language interaction 
and equality, language and identity, and spoken language 
versus written language.

AN EXAMPLE PROJECT: COURSE TIMETABLING

At Uppsala course time tabling is done in chunks of ten 
week periods, where each week is scheduled individually. 
The clients for this project were the two secretaries that do 
the time tabling for five different engineering programs. In 
the course of this project, the students found out that:
 They needed to discuss with the boss of the secretary.
 That they needed to address the anxiety for being made 

redundant and in general the work situation for the 
secretaries.

 That they needed input from teachers, departments,  as 
well as, students to understand the context and
ambitions for course scheduling.

 To find out how other relevant institutions handled the 
situation.
One outcome of this project was an improvement of the 

Microsoft EXCEL environment the secretaries used, but the 
main result was a report on how to enhance the process of 
scheduling courses. This proposal was presented to
university officials and a plan has been established to 
implement most of the suggestions. The students had ample 
opportunity to practice communication skills and it was 
obvious that the success depended on the ability to take in 
the whole “picture”. Understanding the different demands 
from different groups made it possible to present a balanced 
solution. A large portion of the solution contained technical 
aspects, but they were presented in a context with
motivations based on the different considerations that had 
been identified during the project.

Some comments from the students: 
 This is the first time in my education when I’ve been 

asked to do interviews and think from several angles.
 The project was very different from other projects in my 

education and also the most educational.
 It was unclear how the linguistic component fitted with 

the rest of the project.

PEDAGOGIC TACTICS

Experience has shown us that our main tools — or levers —
are the students’ own characteristics, e.g., that they like to 
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make things work, that they are assessment-driven [6], that 
they are usually articulate (not to say opinionated) and 
polite, that they tend to respect people who make things 
happen effectively in the ‘real world’.  Hence our tactics in 
this course are geared toward using those fundamentals as 
leverage on the pedagogic problems.  Three key problems 
(or imperatives) shaped the design of the course:

Conveying importance

The course’s attention to the ‘greater system’ has to be non-
trivial; it is too easy for a ‘soft’ course to be marginalized in 
a largely technical curriculum, for the treatment of multi-
disciplinary course material to be superficial (and
forgettable), and for students to treat such a course less 
seriously than they would a technical course. The problem is 
to demonstrate the importance of non-technical issues, and 
to put them on a par with technical considerations.  Hence, 
these concepts must be shown to be crucial, relevant, and 
usable. The project-based format of this course was a
response to that problem; it puts communication, analysis, 
and evaluation in the ‘critical path’ through practical
application and assessment. 

Example tactics:
 Students crave technical success, hence, make

communication essential to ‘technical’ success; arrange 
projects so that they fail without proper communication.

 Swedish students tend to be polite.  Hence, tie the 
project to ‘real’ people.

 Teach by example; call in colleagues from other
departments and engage in discourse. 

 Students are assessment-driven. Hence, make the non-
technical content a significant part of the assessment.

 Students respect achievement. Hence, use domain
experts.

Integration

The course is inherently multi-disciplinary. It was decided
early to rely on domain experts for the different components, 
in part to give the students access to the best sources of 
information, in part to expose them to the different ‘voices’ 
of discourse in the different disciplines, in part to foster the 
spirit of collaboration. But this brings the need to integrate 
disparate components and perspectives and to demonstrate 
their relevance and tractability within the CS perspective. 
The use of a CS lecturer as the principle teacher and the use 
of multi-disciplinary discussions with domain experts based 
on students’ own work during the project are responses to 
this problem. Example tactics:
• Students tend to discard un-used information. Hence,

require them to continue to account for the different topics 
in their reports.

• Students tend to be self-interested. Hence, use their own 
work as examples to fuel discussions.

Relating theory to practice

It is necessary to deliver key concepts, but students often 
have difficulty building the bridges between theory and 
practice. The course responds to this problem by requiring 
students to put theory into practice in their projects, to re-
visit and use the material from the theoretical part of the 
course throughout their project work. Example tactics:
• Making material ‘concrete’ can help consolidate

understanding and reveal relevance.  Students are
captivated by projects; they are driven to make something 
‘run’.  Hence, make a substantial part of the course
project-based.

• Draw projects from the ‘real world’.
• What does  this have to do with CS? The material must 

have importance and relevance, not only in its own right, 
but also within the technical perspective. Hence, use a CS 
lecturer to provide continuity and framing.

CONCLUDING WORDS

This is a course with a wide range of possible and suitable 
components. It was designed in collaboration with the
domain experts from other departments, who specified their 
own components. Although interface and system design are 
used as key devices in the course, this is not a course on 
interface design nor on system design. It is specifically a 
multi-disciplinary course intended to place technology
development in its social context. No compromises have 
been made with regard to the technical content, and yet the 
course promotes non-technical skills and issues as crucial to 
effective technology development. In particular, it provides 
opportunities to exercise the ideas through realistic practice 
and provides valuable experience in interaction with non-
peers as well as peers. 

Integration

Given the breadth of the course and the disparate sources of 
input, integration has been a major concern. We believe that 
the project-based format, with its weekly multi-disciplinary
discussions, will provide a fusing of the components and a 
tailoring to ‘suit’ our students. Overall responsibility for 
continuity and for framing within the CS perspective lies 
with the Department of Computer Systems.

Relevance

The format is designed to motivate students through
experience of real work situations. It uses the students’ own 
orientation to making things work and meeting assessment 
criteria to encourage them to attend to non-technical issues 
by putting communication and multi-disciplinary analysis in 
the critical paths of development and assessment.

Communication

It is necessary to the success of the project that students 
communicate with a variety of people, and that they
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integrate and present the substance of that communication.
The course itself sets an example for collaboration and 
discourse among disciplines.

External relevance

The project should not be viewed as an isolated experience, 
but as part of a continuing collaboration between the
particular environment and the university. There is a
growing demand for using IT in most settings, but there is 
often little support, either in terms of money or of
training/education. We hope that the collaboration projects 
will lead to improvements, both in the short and more
substantially in the long run. Our students should gain 
respect for the needs and knowledge of their clients, and the 
clients are empowered by the students’ work, either because 
the students can help address IT needs, or because the 
personnel improve their own understanding of their IT needs 
and the cost-benefit trade-offs through the interaction.

REFERENCES

[1] Dahlbom, B., and Mathiassen, L. (1997)  The future of our profession. 
CACM, 40 (6), 80-89.

[2] Huff, C. and Martin, C.D. (1995) Computing consequences: a 
framework for teaching ethical computing. CACM, 38 (12), 75-84.

[3] Roberts, E. (1998) Strategies for using technology in the teaching of 
ethics.  In: Proceedings of joint CTC/ITiCSE conference (Dublin, 
August). ACM. 209-212.

[4] Anderson, J.R., Reder, L.M., and Simon, H..A. (1996) Situated 
learning and education. Educational Researcher, 25 (4), 5-11.

[5] Woods, Donald (1994) Problem-based learning:  how to gain the 
most from PBL.  McMaster University.

[6] Waters, R., and McCracken, M. (1997) Assessement and evaluation in 
problem-based learning.  In: Proceedings of Frontiers in Education 
Conference.  IEEE.

[7] Turns, J. (1997) Learning essays and the reflective learner: supporting 
assessment in engineering desing education. In: Proceedings of 
Frontiers in Education Conference.  IEEE.

[8] Morris, B. (1998) The role of learning conversations (and the learning 
coach) in Computing projects in higher education in the UK. In:  M. 
Holcombe, A. Stratton, S.Fincher and G. Griffiths (eds) Projects in 
the Computing Curriculum . Springer-Verlag. 143-166

[9] Statton, A., Holcombe, M., Croll, P. (1998) Improving the quality of 
software engineering courses through university based industrial 
projects.  In:  M. Holcombe, A. Stratton, S.Fincher and G. Griffiths 
(eds) Projects in the Computing Curriculum .  Springer-Verlag. 47-69.

[10] Clarke, M.C. (1998) Teaching the empirical approach to designing 
human-computer interaction via an experiential group project.   In:
Proceedings of SIGCSE’98 (Atlanta, February).  ACM Press.  198-
201.

[11] Wegner, P. (1997) Why interaction is more powerful than algorithms. 
CACM, 40 (5), 80-91.

[12] Eysenck, M. W., & Keane, M. T., Cognitive Psychology: A student's 
handbook. Lawrence Erlbaum Associates (chapters 1, 2, 3, 5, 6, 8, 
16), 1995.

[13] Baron, RA., Byrne, D.,& Johnson, BT: Exploring Social Psychology, 
4th ed., Allyn & Bacon. ISBN 020528253-9, 1998

[14] DeCenzo, DA: Human Relations:Personal and Professional 
Development. Prentice Hall. ISBN 013502329-7, 1997

[15] DeCenzo, DA: Human Relations:Personal and Professional 
Development. Prentice Hall. ISBN 013502329-7, 1997

[16] Kavathatzopoulos, I. (1999). Education and ethical competence in 
information technology design. In K. Zreik (Ed.) Proceedings of 
Second International Workshop on Philosophy of Design and 
Information Technology (pp. 25-32). St. Ferréol, Toulouse, France.

[17] Schein, E. H. (1988) Organizational psychology (3rd ed.). Englewood 
Cliffs, NJ: Prentice Hall.

[18] Collste, G. (Ed.) (1998) Ethics and information technology. Dehli: 
New Academic Publishers.

[19] Berglund, A. (1998) The effects of changes in assessment on students’ 
study organization.  Presented to: Conference on Improving Student 
Learning (Brighton, September)..


