Technology Management in Lund: A Multi-disciplinary Master’s Program

Sorgérde, Nadja. Ph.D.
Student Change a Work, Lund University, Swveden
Nadja Sorgarde@fek.lu.se

Nilsson, Carl-Henric
Assigtant Professor, Technology Management, Lund University, Sweden.
Carl-Henric.Nilsson@fek.lu.se

Abstract

The management and development of high-technologicd industries demand skills in engineering
as well as management. A new academic Master's program - Technology Management in Lund - is
described, in which Technology and Management are integrated in three dimensions: curricula, Sudents
and teachers. The program has been developed in cooperation between The School of Management
and Economics and The Lund Inditute of Technology, both part of Lund Universty. The Technology
Management program is unique in severd ways, it involves not merely the question of teaching engineers
business kills and vice versa, but integrating these fields of knowledge into a Single entity in a Master's
program. The purpose of the Technology Management program is to provide students with knowledge
and ills in management and the development of high-technology industries, high technology bearing
upon the product itself or the production process. The program started in 1997 and the first intake of 27
students graduated in June 1999. In this paper the experiences of the students, teachers and companies
involved in the program are described and andlyzed. Conclusions and suggestions for other univergties
interested in implementing Smilar programs are presented.
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I ntroduction

In industry the connection between management and technology is naturd. A high-tech business
needs both kinds of competence and individuals who master both are of specia interest. Why is it so
difficult to bridge the gap between technology and management at universties?

In this paper, a novel academic Madter's program - Technology Management (TM) - is
described. The TM program bridges the gep by integrating not only the curricula of technology and
management, but aso students and teschers in an integrated Madter's program developed in
cooperation between The School of Management and Economics (EHL) and The Lund Indtitute of
Technology (LTH). An integrated program is quite interesting from an industrid perspective and it has
been easy to find partners among suitable companies. This kind of cooperation opens the way for some



nove pedagogical ideas, which are discussed in the paper. Some light is dso shed on the question of
why true integration comes hard to universities.

Taylor's thoughts presented in The Principles of Scientific Management (Taylor, 1911)
origindly concerned indudtrid and manufacturing establishments, but have spread and taken root in
other parts of society, including universties. In traditiona education, typical Tayloridtic ideas, such as
“organizing and planning is atask for managers’, functiond divighility, individud tasks and rewards, to
mention a few, are common practice. However, when a growing number of companies are taking steps
away from Tayloridtic idess, the educationd system should not continue to foster students according to
these principles. Instead schools and universties should practice what they preach and organize their
work according to new organizationa ideas, based on concepts as empowered students, process
thinking and multi-functiondlity .

The design of the TM program is based on such new organizationd ideas. For ingtance, a
common feature is teamwork, with the teacher acting as a coach and not as a person giving instructions.
Students with different educationa backgrounds work together, which inevitably brings multi-functiona
teams to mind. Furthermore the educationa concept as such is designed with a process perspective.

Purpose

The purpose of this paper is to describe the fundamenta idea behind the TM program and to
discuss the experiences of the first intake of students, the teachers and the partner companies.

The Technology Management program

The purpose of the program

The purpose of the TM program is to provide sudents with knowledge and skills in the
management and development of high-technology industries. The program answers the demands made
by industry for highly trained staff with a wide frame of reference, a well-developed capacity to learn,
haligtic thinking and the ability to andyze so-cdled “ill-defined problems’ (Reich, 1991).

A program in three phases

The TM program can be divided into three phases, in accordance with Figure 1. Phase | covers
the first 2.5 years of each engineering student's or 2 years of each business adminigtration student's
program. Phase Il prepares the engineering students with rudimentary knowledge of business
adminigiration and management and the MBA (Magter of Business Adminigtration) students with abasic
knowledge of technology and engineering. Phase 111 isthe fully integrated conclusion of the TM program
with one year of courses and a 20-credit' Master's dissertation.

! The Swedish academic year has 2 terms, 20 weeks long. 1 credit is equivalent to 40 hours of work and one academic year is
equivalent to 40 credits.



In phase 11, the engineering students acquire their specidist engineering competence based on
the program chosen (mechanicd, eectricd, civil engineering, etc.) and their individud preferences; in
essence what they would have chosen had they not been accepted onto the TM program. Their status
as engineers is thereby ensured. During phase 1l, the engineering students dso acquire some basc
knowledge of business adminigtration and management through condensed courses. Phase 11 for the
business students provides, in addition to advanced courses in business adminigtration, an introduction
to technology and engineering by integration of business students into existing courses a The Lund
Ingtitute of Technology. The engineering students and business students both atend a course in
teamwork and leadership, which deds with individua experience based learning and group dynamics.

Phase |1l is the find phase of the program, condgting of one year of joint education in
Technology Management, Project Management, Teamwork and Leadership and one elective course.
The program is concluded with a joint 6-month Master's dissertation written in teams of at least one
business student and at least one engineering student. After concluding the program the students are
awarded a Magter’ s degrees in Engineering or Business Adminisiration.

Thefundamental ideas

I ntegration of Technology and Management

Academia traditionaly offers people with a deep knowledge of management but lacking an
understanding of the underlying technologies and, engineers with no deep understanding of management.
The am of the TM program is to provide business students with an understanding of engineering and the
engineers way of thinking, and vice versa - engineering students with an understanding of management.
Integration, therefore, is a key word in the TM program where technology and management are
integrated in curricula as well as through students and teaching staff.

The integration of the subjects Technology and Management starts in phase Il of the program,
where the business students attend courses in technology and engineering students in management. In
phase 111 the courses are designed to include both engineering and management aspects and thus the
integration is extended from concerning the students knowledge portfolios to the curriculum itself. For
example, Product Development is studied from atechnica aswell as amanagement point of view.

Students with different educational backgrounds work together throughout the TM program.
The integration of students gtarts “part-time’ in phase Il and is extended to “full-time’ in phase IlI.
Spontaneous transfer of knowledge between the students is encouraged through this intensive and long-
ganding interaction. Furthermore, the students are provided with the vauable opportunity of
understanding each other's way of thinking and to learn to turn the differences into advantages instead of
being obstacles for co-operation.

In the TM program teachers from both fidds of knowledge are involved in teaching and
tutoring. What makes the TM program one of its kind in Sweden is that the teaching saff (aswell asthe
gtudents) who originate from different faculties. Teachers from the engineering school normdly give the
management courses for the engineers, which is not the casein the TM program. Insteed, teachers from
the School of Economics and Management teach the engineering sudents management, which is natura



in order to ensure the necessary depth and breadth of the subjects. In the joint courses of the TM
program, teachers from both schools work together, which gives them too the opportunity to interact
and learn from each other to develop as teachers.

Process per spective

In traditiond academic education, a program is divided into separate courses, which are
developed and improved separately, by each department. The design of the TM program, however, is
based on a process perspective to avoid sub-optimization. Three main characteristics support this idea
of developing a program that crosses functionaly boarders:

Firstly, the program is designed as a unity?, with a holistic perspective and the courses a the
program are chosen to complement each other.

Secondly, teachers from different departments, as well as different schools, cooperate in
teaching the program, which supports the complementary characteristic of the courses. A key
characterigtic of the program is that the teachers come to the students in the educationd process, as
opposed to the common academic process in which the students come to the teachers and their
individua courses.

Thirdly, teaching is focused on the output; what knowledge and capabilities do the students
need to be successtul in their working life? After completing the program, the students should be well
suited for the management and development of high-technology indudtries, project management and
management consulting. The ability to analyze ill-defined problems (problems with highly complex
interrelaions that do not lend themsdves to smplification and numerica problem solving), work in and
lead teams, write reports and give talks are therefore skills considered important and these are reflected
in the design of the program and the courses. Owing to the holistic characterigtic of the program and the
coordination between different courses, it is possible to plan and carry out these ideas dl the way.

New pedagogical concepts

Academic educetion is part of a lifelong learning process. The TM program is amed at
providing dudents with a didinctive ability to learn. Organizationd learning, induding individud and
group learning, was originaly discussed by Argyris and Schon (1974), with double-loop learning as a
key concept. In the TM program the students are encouraged to step back, reflect over and question
the information given, according to the double-loop principle. Furthermore andyss and discussions are
emphasized to a great extent, which is often not a pronounced feeture in traditiona academic educetion,
particularly not in traditiond engineering programs.

According to Problem-Based Learning (PBL) principles, problem solving is promoted rather
than the memorizing of facts. Throughout the TM program students work together in teams to solve
various kinds of problems including both engineering and business aspects. Mogt of the work is

% The students’ freedom to choose coursss on their own is hereby limited. Instead, the choice liesin choosing to join the program
inthefirst place.



dructured in projects, and the vast mgority of them are performed in conjunction with companies. In
the course in project management, the students initidly study a company and how it works in projects,
and then the students take part in a project at the company. Thus, the students, according to PBL idess,
not only learn by reading about project management, but learn by sudying it and practicing the
techniques aswell.

A resemblance between the working conditions of the students on the TM program and sdif-
directed teams in indudtry is evident; agod is set but the students/workers are free to choose their own
way of achieving it. Sometimes, students adso participate in formulating the problem. The teachers are
there to support and assist the students when needed, but without interfering too much. It is therefore
appropriate to talk about the teacher as a coach rather than an authority. The students are treated as
cregtive and intellectud individuas - not only as an audience, and are empowered and given a great
amount of freedom and possibilities to influence their work Stuation.

Experiences

How can a new educationa program be evauated properly? It is a complex question without
ample answers. What signifies successin education in the first place? And are such factors measurable?

Both the content of the program and the teaching concept are sgnificant when evaluating the
program. The content must be supported by a sound pedagogica concept, vice versa.

In the following discusson and andyss, the experiences of the Students, teachers and
companies involved, condtituting the main interested parties in the program, are regarded. Since the
program is new, dl those involved have had insufficient experience of other traditionad courses and
programs to be able to make a comparison. An indication of the significance of the educationa content
can be given by consdering how wel companies in industry receive the Technology Management
concept. Furthermore, the program must attract the right type of students, teachers and sponsoring
companies to prosper, and thus issues such as the reputation of the program are dso discussed and
considered.

Challenges

The novel educational ideas based on empowered students, multi-disciplinary and a process
perspective, in contrast to the traditiond authoritarian and functiondly divided system, entail chalenges
for the teachers as wdll as the students, since neither are used to this form of working.

Collaboration across borders

The high leve of integration in the TM program requires another approach to the teaching task
than the traditiona one. It is no longer a question of the teacher optimizing a course he/she is running on
his’her own; it is about coordinating the work with that of other teachers to make the joint outcome as
good as possble. Industrid experience shows that adopting a process way of thinking in the
organization ingteed of focusing on functions may be difficult, Snce it requires atota change in mindst.



In most cases, integration in the TM program has worked out well; the teaching gaff as well as the
heads of the program have been aware of the potentid pitfdls but determined to make it work.
However, there have aso been cases where the different subjects in a course were consdered separate
by the students and more integration and cooperation between teachers was desired. The teachers, in
turn, expected the students themsalves to tie the subjects together to a greeter extent. This experience
emphasizes the importance of making the rules clear at an early stage, for the students as well as for the
teachers. Integration may occur spontaneoudy when the opportunity is given, but it should not be taken
for granted that it will occur.

Few, but clear guidelines

Managing self-directed teams or empowered students is far from “letting go”. Some guiddines
and rules are even more important in this Stuation than in the traditiona management/teaching system.
The few remaining guidelines must, however, be clearly dated at an early dtage - it is aout setting the
direction without specifying the way.

Many of the sudentsin the first intake have complained about ambiguity, especidly initidly, and
demanded more specific rules and direction at an early stage. According to the discusson above it is
important to consder the criticism consdering the foresight aspect; the right informetion & the right time
is a prerequisite for this kind of work setting. It is, however, difficult to evaluate to what extent the rest
of the criticism is warranted, since it is not desirable to remove al the uncertainties on the part of the
sudents. Learning to handle ambiguous Stuationsisagod initsdf.

Coping with uncertainty

The students on the TM program are supposed to work independently and have a great amount
of freedom. Often, they are given the opportunity to decide for themselves how to perform their work.
However, with freedom comes responsbility, which may be unusua or even difficult to ded with.

Since most academic education is based on a Taylorigtic syssem where the teachers tdl the
students what to do, check they have done it and evauate the result, it is understandable that students
become confused when they are asked to make their own decisions about the educational process. A
logica question is whether the students can be prepared for this ahead of time, to avoid complaints and
negative fedings. The experience of thefird intake however, indicates something e se.

A gradud change in the students opinion of the Technology Management concept during the
course of the program has been noticed. The main trend shows initid excitement and bdief in the
fundamenta ideas of the program, changing to doubt and demands for greater structure and guiddines
(we want the old, “secure’ system back), resulting in a degper understanding and enthusiasm for the
Technology Management concept. It may be difficult to explan and prepare the students for the
changeover to this new way of reasoning ahead of time. Instead, gppears that this is a process that the
sudents have to go through. A process ranging from knowledge that sdf-direction and process
orientation is important but with a basc (and subconscious) belief in Tayloridtic principles, to a Sage



where the students redlize the benefits of the novel ideas of the program through their own experience of
the advantages.

Technology Management’s reputation

The TM program has a good reputation among the students at both the School of Management
and Economics and The Lund Inditute of Technology, and the number of applicants is congantly
increasing as the program becomes better known. Over the three years the program has been available
an average of more than twice as many students have applied, as have been accepted, in spite of the
fact that the admisson standards are considered high, which deters some students from gpplying in the
fird place.

Teachers find it professondly chalenging and interesting to teach Technology Management
sudents. Normally, one only teaches students within the same knowledge area as one's own and thus
with the same type of “blind spots’. Teaching students of subjects other than your own leads to a
learning experience for the teacher as wel. Furthermore, in the Technology Management courses,
teachers from both schools teach together and hence get to know each other, which has dready led to
joint applications for research grants. One problem with such gpplications is, however, the lack of
understanding of multi-disciplinary research projects. In Sweden the bodies providing such grants are
typicaly divided into subject areas such as Engineering or Socia Sciences.

The program has dso gained a good reputation in industry, especialy among consulting firms,
which explicitly seek out students with both technology and management skills. The first graduates of the
program have had no problem getting employment - rather the opposite; many companies have taken
the initiative and contacted the students initidly. A respected and wel-known consulting firm in
Copenhagen has, for example, proclaimed Technology Management students as their prime target
group for recruitment. The good reputation of the program is aso reflected in the ease of finding and
maintaining suitable Technology Management partner companies,

Technology Management students have, on average, been offered higher sdaries than ther
former felow students. In Sweden it is appropriate to describe sudents darting sdary in different
levels. The MBA gudents obtain salaries a one leve, engineers a a dightly higher level and those
having a degree in both subjects at the highest. The Technology Management students have increased
thelir sdariesby at least one levd.

Discussion and conclusion

To summarize the experiences of the students, teachers and companies involved, the program
has succeeded beyond expectation. The program has experienced some obstacles, and it has suffered
from teething problems, but there are no obstacles in Sight that can not be managed.

Since the TM program is designed with a holistic perspective and has interrdated parts, the
courses are dependent upon each other to succeed. The best example of thisis the course in Teamwork
and Leadership where the students become familiar with team-building theories, but the opportunity to



experience red team-building processes can not be given within the framework of the course. Instead,
the students are exposed to long, intensive interaction in groups in the two courses, pardle to
Teamwork and Leadership. The group dynamics are andyzed and discussed in the course in Teamwork
and Leadership at the end of the semester. Although the experience of the first intake of sudents shows
some initid confusion among students not used to interrdated courses, the synergy is there; the two
complementary courses were tough enough to put the groups under the pressure needed to push the
team processes forward.

The concept of integrating students and teachers from different schools has been favorably
received; the teachers as well as the students involved in the TM program have been enthusiagtic
concerning the opportunity to meet and interact with people with an other educationa background than
their own. Above al, the opportunity of learning completdy new things and of getting new perspectives
in various topics has been emphasized.

In away, teachers may face contradictory demands when, on the one hand, they are supposed
to let the students, as far as possible, decide for themsalves in work-related issues - with the assumption
that the sdf-directing processes and what they includes in terms of thinking and reflecting contribute to
the students development - and on the other hand, the teachers are supposed to make sure that a
certain level of knowledge is passed on to the students. If the students are not able to cope with the
freedom given them and the responghbility for their own learning is forsaken, the teacher does not fulfill
hisher second mission; to pass on knowledge. In the TM program the students own powers of
moativation are of specia importance; because of the high level of interaction not only the single sudent’s
results are affected, other sudents' learning is affected as well. A potentid pitfall for the teachersis to
tighten their control a an early stage if they consder the efforts of the students to be inadequate. It is, in
other words, important that the teachers have the right attitude, are committed to the pedagogicd
concept and stick to the main guiddines. The students aso need to reach a certain standard to make the
Technology Management concept work. The chdlenge in handling and giving freedom has been
discussed earlier, but to summarize, both the teachers and the students have lived up to expectations to
make the pedagogica ideas successful.

L ooking ahead

Further development of the program

The TM program is not a termind point in it sdf. Rather the opposte and the program is
constantly developing, with students and teachers taking an active part in the improvement process. The
program has aso been a source of inspiration and a basis for other educationa and business activities.

Technology Management as inspiration

The close interaction between students and companies in the TM program has been further
refined by the second intake of students themsdlves, who have started a joint project with industry,
cdled Technology Management Advisory. The ideais to bring students and business leaders together in
a mutual mentor-like relationship, where the business leader provides insght and guidance based on
his’her industria experience while the students brings the latest academic findings to the company. This



creates a channd for interaction and learning and establishes and supports future business-academia
relationships.

The joint courses given by teachers from different schools have proven to be of great vadue.
Vauable to the extent that some of the teachers involved in the TM program joined in an extended
multi-disciplinary research project in order to pursue research in the fidd of Technology Management
(Technology Management Research Program). The Ph.D. students of the program have supervisors
from both the Inditute of Technology and School of Management and Economics. The research
program aso serves the purpose of securing a supply of new knowledge, thereby constantly keeping
univergty education up to date.

The fundamenta ideas of the TM program, such as multi-disciplinary, self-directed teams and
process orientation, are becoming increasingly important in industry. Other univerdties in Sweden are
redlizing the importance of offering a program like Technology Management, to live up to the demands
of industry, and are therefore imitating the concept. From a Technology Management perspective, this
imitation is welcomed since the advantages outweigh the disadvantages of the competitive aspect; if the
program is spreading, the concept is becoming better known and the program and the students are paid
gregter attention. Furthermore, it serves as confirmation of the importance and need of such an
integrated program - it is obvious that Technology Management is a concept for the future.
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