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1. FORMAL DATA

1.1 Name of degree program

Name of the degree program (Finnish)

Tuotantotalouden koulutusohjelma — Tekniikan
kandidaatti

Name of the degree program (English)

Bachelor of Science (Technology) in Industrial
Management

Language of instruction

Finnish

Contact person

Head of Department, Prof. Timo Pirttila

E-Mail

timo.pirttila@Iut.fi

Telephone number

+358 400 908 426

Fax

+358 5 621 2667

Web address

www.lut.fi/tuta

Name of the degree program (Finnish)

Tuotantotalouden koulutusohjelma — Diplomi-
insinGori

Name of the degree program (English)

Master of Science (Technology) in Industrial
Management

Language of instruction

Finnish

Contact person

Head of Department, Prof. Timo Pirttila

E-Mail

timo.pirttila@Iut.fi

Telephone number

+358 400 908 426

Fax

+358 5 621 2667

Web address

www.lut.fi/tuta

1.2 Classification of the program

The Master’s degree is more research-oriented.

1.3 Classification of consecutive — non consecutive

The Master’s degree is consecutive to the Bachelor’s degree.

1.4 Degrees to be awarded

The degrees awarded are Bachelor of Science (Technology) in Industrial Management and Master
of Science (Technology) in Industrial Management.

1

As a result of the implementation of the Bologna process in Finnish universities, the present degree structures have been effective since 2005.
The transition period (terminated on 31 July 2010) to the new curricula has naturally had its effects on various statistical data, which has to be taken
into account when interpreting these data.
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The degrees and the Finnish universities that can award these degrees are defined in the
Universities Act (558/2009) (enclosure 1) and in the Government Decree on University Degrees
(794/2004) (enclosure 2).

A degree program is an entity of studies with scholarly and also professional aims. It is planned
and organized by a number of units of the university in cooperation and it focuses on a
professional field connected to technology and business management, and on the development of
that field.

A degree program has two cycles: the lower (Bachelor) and the higher (Master) university degrees.
The department also offers separate Master’s programs which are not objective of accreditation.

1.5 Standard period of study

The extent of studies required for a lower university degree (Bachelor) is 180 credits and for the
higher university degree (Master) 120 credits. The university must arrange the education to enable
the student to complete the lower degree in three years, and the higher degree in two years of full-
time study (The Government Decree on University Degrees 794/2004, enclosure 2).

The measure for the extent of studies is a credit unit. Courses are quantified according to the work
load required. The average input of 1600 working hours needed for studies of one academic year
corresponds to 60 credits (The Government Decree on University Degrees 794/2004, enclosure 2)

The study guide (curricula) (enclosure 5) presents how tuition (courses) is divided between the
study years. The scheduling of courses is planned accordingly.

1.6 Commencement of studies

The academic year of the university starts on 1 August and ends on 31 July. The academic year is
divided into two semesters. The autumn semester and spring semester each include two periods
lasting seven weeks and at least one additional examination week. New students are
recommended to enroll in the autumn for the first period, but it is also possible to enroll at other
times. Some students decide to enroll for the third period.

Courses can last from one to four periods. However, the university also offers courses in intensive
format. In those cases, the length of the courses varies depending on the course. In the
Department of Industrial Management, all courses are offered every year and last from one to
three periods. All of the course details are given in the course descriptions available in the study
guide (enclosure 5).

1.7 Fees/charges

The education leading to Bachelor's and consecutive Master's degree are free of charge for the
student as well as the entrance examinations relating to student admission.

Thus, to have the right to study, students must pay the membership fee of the student union. For
academic year 2010-2011 the fee was 103 Euros. The membership gives right to 50 % discount in
Finnish National Railways and long-distance busses and right to use Finnish Student Health
Services which are located in the campus area. The Health Services include also dentist.



2. OBJECTIVES AND DEMAND — REASONS FOR ESTABLISHING THE
PROGRAM

2.1 Educational objectives of the applicant degree program

2.1.1 Overall objectives of the applicant degree program

Industrial management combines the fields of technology and business management. The goal of
the degree program is to train students to become equipped for organizational development and
business process management by merging technology and management skills. To this end, all
students complete a combination degree, which combines business and technology. The
curriculum is designed to cater to the professional needs of Bachelor's and Master’'s level
graduates. The Bachelor's degree is primarily considered as a gateway to Master’s degree studies,
introducing the student to scientific thinking and methods. The Bachelor's degree from the
Department of Industrial Management includes 17% technical studies, 19% mathematics and
physics studies, 7% general studies, 7% optional studies and 50% industrial management studies.
The Master’'s degree includes 20% technology studies, 63% industrial management studies, and
17% optional studies.

Superordinate educational objectives for the Bachelor's degree and for the Master’'s degree are
based on the Finnish university legislation and are defined in the university regulations on
education and the completion of studies, which have been approved by the rector on 16 June 2010
(enclosure 3). The superordinate objectives are accessible to all students, staff members and all
other interest groups on LUT’s web pages. The superordinate objectives for the Bachelor's degree
and for the Master’s degree have been analyzed in the light of the ASIIN reference framework, and
as a result of the analysis, it can be stated that the objectives correspond well with the special and
social competences established by ASIIN (enclosure 4).

Superordinate educational objectives for the Bachelor’'s degree include:

¢ fundamental knowledge of the major and minor subjects in the degree, and the ability to
follow developments in one’s professional field,

e a capacity for scientific thinking and the application of scientific working methods,

o the knowledge and skills required in education leading to the higher university degree and
in life-long learning,

¢ the ability to apply one’s knowledge and skills in the world of work, and

e sufficient communication and language skills.

Superordinate educational objectives for the Master’'s degree include:

e a good knowledge of one's major subject and a fundamental knowledge of one’s minor
subjects,

the ability to apply scientific knowledge,

the ability to take on duties as an expert in and developer of one’s professional field,

the capacity to carry out scientific postgraduate studies,

good communication and language skills, and

good presentation, cultural and leadership skills.



University regulations on education and the completion of studies (enclosure 3).

The superordinate educational objectives for the Bachelor's degree and for the Master's degree
have been linked to the general learning outcomes of the industrial management degree program
and the nature of the knowledge, skills and competences produced by the degree program have
been assessed. The linkage between the superordinate educational objectives and the learning
outcomes of the degree program is depicted in enclosure 4 b.

The formulation of the learning outcomes of the degree program is part of the continuous
development of the Department of Industrial Management. Staff and students have been closely
involved in formulating the outcomes, which were initially developed individually by the
representatives of the different major subjects, and then jointly developed further in a one-day
workshop by an advisory steering committee. The advisory steering committee consists of the
head of the degree program, three appointed student members (and since 2011 four), four
professors and three teaching staff members from each major subject, programs’ study coordinator
and the development coordinator of the department of industrial management. The learning
outcomes are further refined based on the feedback from recent graduates and alumni, as well as
feedback from employers.

The Department of Industrial Management has recently systematized its connections to industry
and other employing interest parties by establishing an advisory board. The ten members working
currently in industry or public organizations are alumni of Industrial Management. This process
ensures that the learning outcomes are formulated to conform to the current and future
requirements of the industry and world of work. Finally, to ensure that the learning outcomes are
possible to implement, a curriculum committee consisting of students and staff members
coordinates the development of the educational program (see chapter 3.2.1).

The Department of Industrial Management has established an Excel-based curriculum matrix tool
for coordinating information about the educational objectives and learning outcomes. The matrix
tool gives an overview of the educational objectives and learning outcomes in relation to courses
and aids in analyzing and assessing them systematically (enclosure 4).

The targeted learning outcomes are achieved through multimodal learning, which involves
interactive modes of study such as case exercises, group projects, learning diaries and
management games and simulations. These types of learning modes are widely implemented at
both the Bachelor’'s and Master’s levels, as they enable the use of real-world business problems,
and as a result, both motivate students to learn and support the development of skills and
competences that are relevant for industry needs.

2.1.2 Description of the learning outcomes to be attained during the course of study

The targeted learning outcomes for the Bachelor's and Master's degree levels of the Industrial
Management degree program are introduced in the following and in the study guide (enclosure 5),
which is accessible on the LUT web site to all students, staff members and all other parties
interested.



The general learning outcomes for the Bachelor's degree provide students with an overview of
industrial management and an ability to analyze and evaluate relevant problems within their
chosen major subject. General learning outcomes for the Master’s degree provide students with a
deep insight into industrial management within their chosen major subject and an ability to apply
scientific information in order to formulate solutions for complex problems.

General learning outcomes for the Bachelor of Science degree in Industrial Management:

o Define the basic concepts, key methods and theories of different fields of industrial
management.

¢ Identify and analyze processes and their development objects within organizations and
interest groups.

o Prepare and structure scientific information related to business and apply theories to solve
technical and economic problems.

e Discuss production processes and methods of one’s chosen technology field.

e Work in projects and different teams.

e Report about the state of the business environment and the state of the organization in
one’s mother tongue and in English.

e Specific learning outcomes for the major subject in question.

General learning outcomes for the Master of Science degree in Industrial Management:

e Evaluate functions of business in different fields and interest groups and their impact on the
success of the business in an international environment.

¢ Analyze processes of organizations and their development targets, and innovate alternative
solutions.

e Derive the relevant points from a large amount of information and produce decision-making

recommendations based on them.

Evaluate applications in one’s chosen technology field from a business perspective.

Operate as a project group leader, and work and make decisions independently.

Apply new scientific information to develop further the know-how possessed.

Specific learning outcomes for the major subject in question.

In addition to the general learning outcomes of the degree program, the Department of Industrial
Management has also defined specific learning outcomes for each of its four major subjects: 1)
Innovation and Technology Management, 2) Cost Management, 3) Supply Chain and Operations
Management, and 4) Industrial Marketing and International Business. The specific learning
outcomes for each major subject have been defined both for the Bachelor’'s degree and for the
Master’s degree.

The specific learning outcomes for the Bachelor's degree provide students with an understanding
of the key concepts of the selected major subject and an ability to analyze information with
selected methods and techniques. The specific learning outcomes for the Master’s degree provide
students with specialist knowledge of the selected major subject and capabilities to identify and
solve complex problems and tasks with specific methods (enclosure 4).



2.1.3 Objectives of individual courses

The detailed descripition is presented in the module handbook, i.e. study guide (enclosure 5). The
curriculum matrix tool (enclosure 4 a) shows the linkage between the superordinate objectives and
the learning outcomes of the Industrial Management degree program. The Bachelor's degree and
the Master’s degree have been handled separately. In addition, the curriculum matrix tool shows
how the learning outcomes of the Industrial Management programs are linked to individual
courses. Finally, the matrix tool displays the level of know-how (knowledge, skills and
competences) each course provides for the student. Information about the modes of study and the
assessment formats used in each course have been collected from the module handbook (i.e.
study guide) and interviews with teachers and staff members from each major subject. As a result
of this process, the level of knowledge, skills and competences for each course have been defined
in terms of low/average/high.

The content, learning outcomes and workloads of individual courses are presented in the study
guide (enclosure 5), which is accessible on LUT’s web pages. In addition to the learning outcomes,
the study guide provides students with information about the year and period of study, teacher(s) in
charge, course content, modes of study, evaluation, study materials and prerequisites for the
course. This information and the learning outcomes are introduced to students also during the first
lecture/meeting of the course.

2.1.4 Industry focus, research focus, work internships, professional qualification conferred by the
degree

Industry focus and the competency profile

In Finland’s engineering education system, the Bachelor's degree is generally considered as an
intermediate phase in the progress towards a Master's degree. Therefore, the competency profile
of Bachelor's degree graduates of Industrial Management focuses mainly on giving a strong basis
for Master’s level studies.

Master’s degree graduates of Industrial Management are professional developers of organizations
and processes from the perspective of their major subject. In addition, the minor subject in
technology gives the students an insight into a selected technology field: information technology,
energy technology, environmental technology, chemical engineering, electrical engineering or
mechanical engineering. As a result of the wide variety of learning methods, Master's degree
graduates have good project work skills and are ready to take on managerial responsibilities. The
progress of Master's degree graduates is followed by conducting a survey five years after
graduation. Graduates have succeeded in their careers and they give merit to the department
especially regarding the fact that they have been able to adapt to positions in different industries. In
general, the positions of the graduates correspond well with their level of education (enclosure 6,
table 2)

Research focus

LUT Industrial Management focuses on researching complex and dynamic business problems that
have a strong practical relevance for industrial firms. Research at the department is centered on
the following five areas: 1) innovation and technology management; 2) capital, capacity and cost



management; 3) supply chain and operations management; 4) transitional economies in global
business and 5) industrial marketing. Research and teaching are strongly integrated and the
research groups are largely organized according to major subjects. All staff members are involved
both in teaching and research which means teaching staff is identical to the research staff, which
ensures that the latest research results can be applied to education at the department. For
example, doctoral students and post-doctoral researchers have teaching responsibilities. Both
Bachelor's and Master’s level students have the opportunity to work as research assistants at the
department. Scientifically oriented studies ensure that the Master’s degree graduates of Industrial
Management have the capabilities needed in postgraduate studies.

Work internships (ASIIN: Industrial placements)

Industrial Management studies are closely integrated with industry practices. For example,
students are provided with opportunities to conduct practical assignments for companies during
their studies. During the Bachelor’s studies, students are required to perform 2 ECTS credits (at
least four full-time work weeks) worth of on-the-job training. During their Master’s studies, students
are required to perform at least 6 ECTS credits (at least 12 full-time work weeks) worth of on-the-
job training. The training supports the professional development of the students and allows them to
apply the knowledge and skills they have learned as a part of the curriculum. Most students take
advantage of the long lecture brake in the summer and, in practice, get much more experience
than the minimum four plus 12 weeks.

During the internship in bachelor’s level student learns by own experiences what is paid labor,
what it is like to work for an employer, what are the basic rules of working life and how one works
in a work community. The aim of the work internship in master’s level is to provide the basic
knowledge about work in the own field, work environment and work community. During the
internship student applies possessed knowledge and know-how to work in the own field.

Two work weeks equal to one ECTS credit and students are paid for their work by the enterprise or
organization. The instructions regarding a suitable work internship are defined by the head of the
degree program. The sizing for the internship differs from the university education for several
reasons. Our students are involved in real hands-on training. Learning may be very intensive in the
beginning of the internship, but because they are doing real work, the same tasks may repeat often
and the learning can not be seen as intensive as university education.

Students are free to choose the most suitable time to perform the training and are themselves
responsible for finding a job that is relevant to their studies and supports their professional
development. The Career Services of the university provide advice and help to look for work
internships in Finland or abroad. Students have on their side also a job-hunting guide Teekkarin
Tyokirja. It is produced by the Finnish Association of Graduate Engineers, TEK, and universities
providing engineering education. The guide consists of articles related to application processes
and has also a wide list of enterprises looking for summer workers.

Almost all of Master’'s theses are commissioned by businesses. This enhances the interaction
between the department and industries, and facilitates the employment of graduates.

Professional qualification conferred by the deqgree

While the knowledge, skills and competences of the students are evaluated continuously during
the studies, the professional qualification culminates in the Master’s thesis. Typically, the topic of



the Master’s thesis focuses on solving a relevant business problem, which demands mastering a
combination of technical and managerial skills. The purpose of the scientific Master’s thesis is to
test that the student is able to digest the knowledge he or she has received during the studies, can
apply it to a relevant problem and is capable of evaluating his or her work and solution critically.
Additionally, the thesis demonstrates that the student is able to plan a relatively large project (the
average duration is six months) and to carry it out successfully.

Additional information about the professional qualification of Master’s level graduates is provided in
graduate surveys and in surveys five years after graduation (enclosure 6). The graduate surveys
(five years after graduation) show that the career development of the graduates has been good
and the demands of the work environment have been met by the qualifications and learning
outcomes.

2.1.5 Target enrolment / staff-student ratio

The targeted staff/student ratio at the department of Industrial Management is 1:10, which is in line
with the national strategy for engineering education in Finland.

The current student/staff ratio is 11.5 (enclosure 6, table 11). This can be considered as relatively
good, as the National Cooperation Group for Engineering Education defines in its strategy of future
engineering education the aim to be 10. The number of personnel in these calculations does not
include student advisers or the personnel of the Study Affairs Services, which are centralized of the
Faculty of Technology Management. Student advisers and the Study Affairs Services personnel
give counseling to students of Industrial Management e.g. in the preparation of personal study
plans and in the scheduling of studies, and strongly supports teaching by taking care of most of the
administrative tasks.

The target enrolment for the academic year 2011-2012 is 85 enrolments for consecutive programs
(Bachelor's + Master's degrees) and 100 enrolments for non-consecutive Master's programs,
which are not included in the accreditation process.

2.2 Demand

2.2.1 Target group

The main target group for the Bachelor of Science studies consists of upper secondary school
graduates. In general, applicants should have performed advanced courses in mathematics, and
preferably also in physics and/or chemistry. This delimits the amount of potential students
significantly. As a part of the LUT strategy, potential students with upper secondary school studies
both in advanced mathematics and Russian language are targeted with their own selection
process and criteria.

There is one particular target group for the consecutive Master’'s degree: our own undergraduate
students who have earned the degree of Bachelor of Science (Technology) in Industrial
Management. The number of study places is checked and verified every year. The number of
applicants to the Department of Industrial Management has constantly exceeded the intake quota.



2.2.2 Placement of graduates on the labor market

Graduates with the Bachelor’s degree in Industrial Management are not meant to be placed on the
labor market, as the degree is an intermediate phase towards the Master’'s degree in Finland’s
Technology education. The structure of the curriculum at the undergraduate level mostly includes
general studies in technology and business management, and as such, the degree does not result
in advanced professional qualifications. Graduates with the degree of Master of Science
(Technology) in Industrial Management are placed extremely well on the labor market: for
example, in 2008, 81.7%, in 2009 75.8% and in 2010 77.7 % of graduates were employed at the
moment of graduation. Graduates are employed by a wide range of organizations. They are
employed in different branches and industries. This result supports the conclusion that graduates
can have an influence on their career path. Large enterprises, such as Nokia, Kone, Konecranes,
Outotec, ABB, Metso, Andritz, Stora Enso and UPM may have employed several graduates per
year. Many organizations have also employed graduates year after year. Among employers are
presented large, as well as small enterprises and consultancies.

The major subject typically determines the student’s first job, as it reflects the student’s interests
and qualifications. Also on-the-job training periods have an effect and steer the graduate’s career
choices. In addition, career prospects are typically discussed during the final Master’'s degree
courses, and students have the possibility to use the LUT Career Services. Quite often the first
workplace of the graduate is the instance which commissioned the Master’s thesis and employed
the student during the thesis project.

LUT started to gather feedback from Master’s thesis employers since 2010. Graduates are also
surveyed five years after their graduation regarding their career situation (enclosure 6, table 7).

2.2.3 Demand from industry

The high employment rate after graduation reflects the high demand from industry for graduates of
Industrial Management (enclosure 6, table 6). Graduates have been employed well even during the
economic downturn. This signals that the graduates are well qualified to work in industry and that
their skills fit the demand. Industrial Management graduates are not tied to any specific industry;
instead, they are employed by a wide spectrum of industries. The graduates have good future
career prospects, as they are equipped to learn and adapt to different job profiles and industrial
contexts. As a result, the success or failure of individual industries does not have a significant
impact on the graduates’ career prospects.

Also in the future, there will be a strong demand for Industrial Management graduates. The Finnish
Association of Graduate Engineers (TEK) and the Confederation of Finnish Industries (EK) have
forecasted the future demand for graduates at the Master of Science level. According to TEK, there
will also be a need for interdisciplinary engineers. This promises good career prospects for
graduates of Industrial Management.



10

3. EDUCATIONAL PROCESS

3.1 Entry and Admission Requirements

According to the Finnish Universities Act (2009/558) (enclosure 1), universities carry out student
selections. The university board decides on the number of students to be admitted to the
university.

The rector annually decides on the admission procedure and criteria and finally approves the
admission of new undergraduate students. Students are accepted to the university to complete
either both the lower and the higher university degrees (B.Sc. (Tech.) + M.Sc. (Tech.)) + or only
the higher university degree M.Sc. (Tech.) (Universities Act 2009/558, enclosure 1).

The university publishes the annual admission procedure and criteria on 1) the Finnish university
admission web site www.yliopistohaku.fi, 2) the LUT web site and 3) the printed admission guide
before the admission process begins. The university publishes a list of admitted students on its
web site (for applicants who have given permission to publish their name) and on the university
bulletin board. A letter of acceptance or refusal with information on how to lodge an appeal against
the decision is sent to each applicant (with the exception of the joint application system in
technology, which informs refused applicants through a web-based score service). To obtain the
right to study, admitted students have to accept their study place and enroll to the university.

3.1.1 Entry requirements for Bachelor’s degrees

In Finland, all students accepted into Bachelor's degree studies (180 ECTS credits) in a university
are also accepted into the consecutive Master’'s degree studies (120 ECTS credits) within the
same degree program. Bachelor's students are mainly selected through a nation-wide university
joint application system in technology (DIA) and through a nation-wide university joint application
system (www.yliopistohaku.fi).

The DIA application system is coordinated by a nation-wide joint application committee. The
national Universities Act specifies who is eligible to apply to Bachelor's degree studies. Most
applicants have completed the Finnish matriculation examination. (Universities Act 2009/558,
enclosure 1).

A maximum of 50% of first-year students can be admitted based on their Finnish matriculation
examination, without an entrance examination. The entrance examinations are organized in the
context of the joint application procedure and are based on the Finnish upper secondary school
curriculum in mathematics, physics and chemistry.

3.1.2 General/special variant of higher education admission

Bachelor’s degree

About 90% are selected in DIA-application system. In addition to that, there are four special
variants of the B.Sc. admission procedure. Students admitted through those variants also have a
right to study in the consecutive M.Sc. degree program in Industrial Management. The major
subject of Industrial Marketing and International Business offers a special admission route for
applicants with advanced studies in Russian in upper secondary school.


http://www.yliopistohaku.fi/�
http://www.yliopistohaku.fi/�
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Master’'s degree.

In addition to the consecutive M.Sc. degree, the university has also a separate application system
to non-consecutive Master’s degree programs which are not objective of accreditation. This system
is for applicants who already have a degree from a university or university of applied sciences.

3.1.3 Work internships, work experience

Bachelor’s degree

Students applying to Bachelor's degree studies are not expected to have any former work
experience or work internships. Professional experience has no relevance in the admission score.

Master's degree

Consecutive M.Sc. program: all M.Sc. students already have some work experience (at least a
compulsory internship of 2 ECTS credits included their B.Sc. degree).

3.1.4 Foreign language skills, Finnish language skills

Bachelor’s degree

Applicants who have obtained their compulsory education in a language other than Finnish shall
provide a certificate of their language proficiency in the Finnish language. Applicants whose mother
tongue is Finnish are exempted from this requirement. Sufficient proof of language proficiency can
be demonstrated by completing the National Certificate of Language Proficiency test at level 4 or
above (= intermediate level, 6 being the highest).

Master's deqgree

All students accepted into Bachelor's degree studies are also accepted in consecutive Master’'s
degree studies.

3.1.5 Aptitude tests

Bachelor’s degree

There are no additional aptitude tests in B.Sc. admission. The entrance examination in the joint
application system DIA has tests in mathematics, physics and chemistry, which are considered as
relevant indicators in technology.

Master's deqgree

All students accepted into Bachelor’'s degree studies are also accepted into consecutive Master’'s
degree studies.
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3.1.6 Entry requirements for Master’s degrees

All students accepted into Bachelor's degree studies are also accepted into consecutive Master’s
degree studies. Thus, only students accepted to our own Bachelor's degree have the right also to
the consecutive Master’s degree without entrance examination. For the separate Master’s degrees
(not object of accreditation) there are separate entrance examinations. The entry requirements and
selection criteria are presented in section 3.1.2. The sequence of courses is clearly defined and
presented in the study guide (enclosure 5). Also the prerequisites for every course, if there are any,
are presented in the study guide. The student is responsible for fulfilling the prerequisites before
attending the course. A topic application for a Master’s thesis can be accepted only after the
completion of the Bachelor's degree. The master’'s thesis must be started under professor’s
supervision.

3.1.7 Transfer from/to the conventional system of qualification

Students may apply to change their consecutive degree program only within their own faculty
before the B.Sc. degree is finished. Students may request to change their consecutive degree
program to another technology program only after completing their Bachelor's degree. The
decision can be made on the basis of the entry points. The decision is made by the head of the
degree program and the dean/rector.

Prior learning is recognized and assessed. If a student performs studies in another university or
educational institute in Finland or abroad, he/she may request the head of the degree program for
credit transfer for these studies. Regarding transfers, the university and faculty applies the
provisions in the LUT regulations on education and the completion of studies, the study guide and
the faculty web site. LUT Industrial Management has a special working group with teachers,
students and study affairs representatives to prepare and provide consultation on matters related
to students’ credit transfer applications for the head of the degree program.

3.2 Course of study

3.2.1 Curriculum

The vice-rector for education provides instructions that apply to the university as a whole on the
preparation of curricula for the next academic year. The head of the degree program is in charge of
the degree program overall; This is defined in the university regulations on education and the
completion of studies. The faculty council makes decisions regarding the curriculum. A curriculum
presents the aims and organization of the education, and the course descriptions and learning
outcomes of courses in the degree (enclosure 5).

Industrial Management gathers information on development needs for the annual curriculum
planning through 1. student feedback: course feedback, feedback from graduates (upon graduation
and five years after graduation), 2. employer feedback: through the supervision process of
Master's theses, meetings with alumnus, advisory board, and 3. university and program level
development work and work of management committees/working groups (for example curriculum
committee and advisory steering committee).
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Curriculum committee
2nd meeting: finalisation

Detailed subject-specific planning

Curriculum committee —r ﬂ
1st meeting: ()
* coordination needs
* development needs
= 15 members, incl. 2 students

Final approval of curriculum
<— by faculty council

a "\ Kick-off :

Advisory steering committee
* long-term development needs

Subject-specific outlining * 8 members, incl. 2 students

Figure 1. The schedule for curriculum planning, presented as an annual cycle.

The results of the curriculum planning can be seen in the study guide (enclosure 5). The curricula
for Bachelor's and Master’s degrees are presented in the study guide. The level of the course, the
period the course is organized as well as prerequisites are communicated in the study guide.

Learning outcomes, as well as educational level of courses, are presented also in enclosure 4.
Enclosure 4 contains also model curricular analysis, ASIIN’s table 3.

3.2.2 Orientation — national/international

The orientation of the degree programs is national. The language of instruction and degrees in the
university is Finnish (the national Universities Act specifies the language). At LUT, instruction may
also be provided in English. Courses offered in English shall be announced in the curriculum. In
practice, all course descriptions and a large amount of and course materials are in English. Many
students spend a semester abroad. Foreign students attend the same courses as Finnish students.

Bachelor’s degree

At LUT, the curriculum is designed to allow students to complete their Bachelor’'s degree in Finnish
if they so choose. Therefore, there are no courses lectured in English that are compulsory for all
students. However, the major subject Industrial Marketing and International Business may contain
some compulsory studies offered in English.

Master's deqgree

The consecutive M.Sc. degree program is also aimed at Finnish-speaking students. However, for
international Master’s programs and foreign exchange students, part of the courses are taught in
English. Quite often the Master's thesis is written in English because the company which
commissioned the thesis needs the report for international use.
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3.2.3 Didactic concept/program type
Both Bachelor’'s degree and consecutive Master’s degree programs are full-time.

The choice of teaching methods is influenced by the learning outcomes, content and quality
requirements for instruction, the time and financial recourses spent on instruction, the teacher’s
preference and number of students in the course. As a result of the active pedagogical
development of instruction, the department has strongly emphasized a student-oriented approach
instead of a teacher-oriented one. The sole use of lectures and literature examinations in
instruction has decreased, and pair, group and project work is on the increase.

The group sizes are large (80-350 students) in approximately 35% of courses, and small or
medium sized (10-79 students) in 65% of courses. Large courses are mainly included in the
Bachelor's degree and are also a part of the curricula of other degree programs. The learning
outcomes for these courses focus on learning the key concepts, methods and theories of the field.
Real-life, motivating examples and material from the world of business and from visiting lecturers
demonstrate the practical importance of the topics with regard to the work life.

In small and medium-sized groups, which are mainly included in the Master’s degree, interactive
and collaborative learning and learning by doing play an essential role. Small and medium-sized
course groups apply teaching methods that promote skills and knowledge needed in real-life
situations in the work life. This is achieved through assignments that require practical problem
solving, decision making and development of activities, through extensive true-to-life material, and
high-pace interactive team work. Advanced courses also include assignments and extensive
special projects commissioned by businesses, in which students solve practical problems for the
company.

Courses typically have more than one instructor. Pair and team work among teachers enhance the
possibilities for study guidance. In large-scale courses, students are usually assessed by the
lecturer responsible, but in small and medium-sized courses also the assessment duties are
divided among the teachers. Teacher cooperation is also supported by the Blackboard online
learning environment. Blackboard is a platform for either blended learning courses or material
banks because the aim is to produce courses that combine web-based and contact teaching
instead of pure online courses.

3.2.4 Structure

The extent of the Bachelor's degree is 180 ECTS credits and that of the Master's degree is 120
ECTS credits (Government Decree on University Degrees 794/2004, enclosure 2, and university
regulations on education and the completion of studies, enclosure 3). A completed Master’s degree
includes at least 300 ECTS credits. Both B.Sc. and M.Sc. degree structures have been designed in
accordance with university regulations (enclosure 3, University regulations on education and the
completion of studies, sections 30 to 37).
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Table 1. Bachelor of Science (Technology) in Industrial Management 180 ECTS credits

General studies (88 ECTS cr)

Basic competencies in industrial management
(42 ECTS cr).

Basic competencies for studies in technology
(46 ECTS cr), e.g. mathematics, physics, language
and communications studies.

Compulsory studies 88 ECTS cr.

Major  studies in industrial

(50 ECTS cr)

Options (the student chooses from):

- Cost Management

- Industrial Marketing and International Business
- Innovation and Technology Management

- Supply Chain and Operations Management

Compulsory studies 45 ECTS cr, incl. Bachelor’s
thesis (10 ECTS cr). Alternative studies 5 ECTS cr.

Minor studies in technology (30 ECTS cr)

Options (the student chooses from):
- Chemical Engineering

- Electrical Engineering

- Energy Technology

- Environmental Engineering

- Information Technology

- Mechanical Engineering

Compulsory studies 6-14 ECTS cr, alternative
studies 24-16 ECTS cr (depending on the subject).

Optional studies (12 ECTS cr)

University level courses (from LUT or another
university).

management
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Table 2. Master of Science (Technology) in Industrial Management 120 ECTS credits

Major Studies in Industrial Management (70 ECTS
cr)

Options:

- Cost Management

- Industrial Marketing and International Business
- Innovation and Technology Management

- Supply Chain and Operations Management

Compulsory studies 50-52 ECTS cr, incl. Master’s
thesis (30 ECTS cr). Alternative studies 20-18 ECTS
Cr.

Major subjects in non-consecutive Master’s degree
programs:

- Global Management of Innovation and Technology
- Knowledge Management

- Technology Entrepreneurship

General studies (10 ECTS cr)

- Optional studies in technology or in mathematics
- Work internship

Minor studies in technology (20 ECTS cr):

Advanced studies in technology - a separate
continuation of the minor subject chosen in the B.Sc.
degree.

Optional studies (20 ECTS cr)

University level courses (from LUT or another
university), e.g. for additional minor subject or studies
abroad.

The most significant project in bachelor's degree is the bachelor’s thesis. It is well guided and
structured. More information about the course, the thesis and seminar can be found in the study
guide (enclosure 5) with the course codes CS10A9000, CS20A9000, CS31A9001 and
CS30A9001. The basic structure used by all majors is described below.

Bachelor’s thesis project

Starting occasion

. . Sending the manuscript to the
Information retrieval lecture by examiner

information specialist °
[ ] .
Exercise for

information retrieval Intermediate report

Seminars

Lecture about
scientific writing Maturity test, deliver of
the final version to the

LutPub —database etc.

DL for the
final version

Outlining |Focusing

Reviewing literature related to the topic and writing Finishing, minor corrections

January February March April May

There may be minor differences in timetables among different majors

Department of Industrial Management

Figure 2. Bachelor’s thesis project
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Another significant project work is the master’s thesis. Master’s thesis is an academic thesis, but it
usually has a high practical relevance; Typically the master's thesis worker is working in the
organization while writing the thesis. This project is described more closely in the chapter 4.3.2.

3.2.5 Workload

The yearly workload (60 ECTS credits per year) is presented in the study guide. At the moment,
only face-to-face hours are presented in the study guide (enclosure 5). In the 2011-2012 also the
individual work of student will be presented. For more information about this development work,
see chapter 6.3. Establishing a total workload with time enough for independent study, as well, is
part of operative curriculum design. The LUT course feedback system (Webropol) is used to gather
information for workload planning.

Examples of study plans at the Bachelor’s and Master’s levels are presented in enclosures 7 and
8. Also the workloads per semester are presented in these enclosures.

3.2.6 Credit point system/credit points for coursework and examinations

The ECTS credit point system has been applied at LUT since 2005. One credit point equals a
workload of 26 hours, including all face-to-face teaching hours, individual study and examinations.

In LUT internships, one ECTS credit corresponds to two weeks of full-time work. The employment
contract has to be at least 15 days. The Bachelor’s thesis and seminar amount to 10 ECTS credits
and the Master’s thesis to 30 ECTS credits (enclosure 3, University regulations on education and
the completion of studies).

3.2.7 Evaluation

Written examination is only one way to grade students. In addition for example seminar works,
case-studies and reports may count on the grade. The assessments methods used in a particular
course are presented in the study guide and in the curriculum matrix tool (enclosure 4 a). Teachers
can fit the examinations to correspond the course in question.

The modes of study are determined in the curriculum. The possible coursework affects the final
grade of the course together with the possible examination. In individual cases and for just cause,
the teacher responsible for a course has the right to determine an alternative mode and date of
completion. The assessment criteria are chosen so as to support the learning outcomes of the
course.

Courses are evaluated either on the scale excellent (5), very good (4), good (3), very satisfactory
(2), satisfactory (1) and failed (0), or pass — fail. On the five-grade scale where 100 points is the
maximum, grade 5 requires 90-100 points, grade 4 requires 80-89, grade 3 requires 70-79, grade
2 requires 60—69, grade 1 requires 50-59 and grade 0 requires 0-49.

Teachers shall forward the grades to the Student Affairs Office and make them known to the
students or post them online within a month. Teachers shall keep examination scripts and other
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equivalent material, and participant lists of examinations for at least six months after the grades
have been published. Grades for courses are entered into the student information system.

Students who are dissatisfied with the assessment may request a correction to the assessment
orally or in writing from the teacher who made the assessment or the person who made the
recognition decision. Pursuant to the Universities Act (558/2009), section 44 (enclosure 1) students
have the right to obtain information about the application of assessment criteria to their study
attainments. They shall be given the opportunity to see the assessed study attainment.

After the assessment, students have the right to receive a duplicate of the paper assessed. Three
examination dates are set for each course. Students may take part in two of them. All teachers
prepare and grade examinations in the subjects under their responsibility as determined by the
head of the degree program. For more information see enclosure 3, sections 67-75. (University
regulations on education and the completion of studies)

3.2.8 Degree/examination regulations

Binding, extensive university level regulations for degrees and examinations are given in the
University regulations on education and the completion of studies (enclosure 1). National
regulations on Master's level studies for universities are given in the Government Decree on
University Degrees (794/2004) (enclosure 2).

3.2.9 Diploma supplement

At LUT a diploma supplement (DS) is formulated following the directions of the National Board of
Education and always attached to the B.Sc. and M.Sc. degree certificates (the actual degree
certificates are in Finnish). The DS is in English and meant for international use. It contains
information about the degree completed: the type of the degree, extent of the studies, grading,
content and qualification.

For more information, please see the models of the LUT diploma supplement attached, enclosures
9 and 10 (B.Sc. and M.Sc. supplements separately).
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4. RESOURCES

4.1 Institution and context

University education is governed by the Universities Act (558/2009) (enclosure 1) and the
Government Decree on University Degrees (794/2004) (enclosure 2). The roles and
responsibilities of the education administration are defined in the administrative regulations of the
university. The educational goals are agreed upon annually in the negotiations between the
university and the Ministry of Education and Culture. The achievement of the goals affects the
financing granted to the university by the ministry. The financing decisions are made on an annual
basis.

4.1.1 Description of the institution

The university board decides the strategic long-term educational goals of the university and the
degree programs provided by the university. The rector also appoints, when necessary, a board of
examiners to handle correction requests concerning study attainments. More information in
Regulations of Lappeenranta University of Technology (enclosure 11).

The university has prepared its own Regulations on education and the completion of studies
(enclosure 3), approved by the rector. The regulations define the basic procedures concerning
education and studies at the university, and the degree programs provided by the university. The
regulations are published on the university’'s web pages.

The university has a vice-rector responsible for education. In addition, each degree program has
an appointed head. The vice-rector organizes meetings every two months with the heads of degree
programs. The vice-rector also leads the university’s supervisory and development group for
teaching.

Student representation in the university’s administrative bodies is determined by the Universities
Act and the administrative regulations of the university. In accordance with the statutory
representation in the administrative bodies, students also have representation in the university's
supervisory and development group for teaching. In addition, students participate in the
development of teaching by giving course feedback, which is collected for each course arranged at
the university, and through the teaching feedback survey organized by the Student Union.

The aims and goals of the Department of Industrial Management are discussed yearly with the
rector. This also affects the share of finances allocated to the department. Industrial Management
provides education which fits well with the goals of the university: we combine technology and
business.

For the Organization of LUT, please see page 5 of the Quality Manual 3.1 (enclosure 12).

4.1.2 Committees responsible for teaching in the degree program

The schedule for curriculum design is presented in the section 3.2.1. The advisory steering
committee and curriculum committee have an important role in the planning process. The
curriculum is planned cooperatively in the curriculum committee, which also makes sure that the
entire curriculum of the degree program is a coherent entity. The department’s units (innovation
and technology management, cost management, industrial marketing and international operations,
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supply chain and operations management) and the professors in charge of them are responsible
for the major subject(s) and courses they produce, but the head of the degree program is in charge
of the entire curriculum. The persons responsible for courses have often a doctoral degree.
Courses are developed continuously. Instructors may choose the teaching methods that best suit
the topic area of their course.

The teachers in charge of the courses are responsible for executing, evaluating and developing the
instruction they provide. Course evaluations are carried out directly after each course as web
feedback surveys. In addition, teachers are able to add their own questions to the survey forms.
Course-specific evaluations are forwarded to the persons responsible for the courses. The results
are also delivered to the heads of the degree programs and the vice-rector for education once in a
semester. If an individual course receives a low average score (less than 2.5 on a scale of 1-5, 5
being the highest score), the vice-rector for education handles the matter. Course evaluations are
also discussed in the performance and development negotiations between the university
administration and the faculty. The results of course feedback surveys are presented in the
assessment of courses (enclosure 16 b). The degree programs of Industrial Management use the
same student administration services as the degree programs of Information Technology.

4.1.3 Research facilities and main areas of research, R&D activities including an explanation of
their relationship to the degree program seeking accreditation

The main areas and foundations of research of the Department of the Industrial Management are
presented in section 2.1.4.

The department has one laboratory: the GDSS (Group Decision Support System) laboratory. It is
used for research and teaching. For more information see chapter 4.5.3.

At the moment, there are eight operating research groups within the Department of Industrial
Management. A research group may be an entire unit (=here major) at the department, or it may
consist of persons from several units. The research conducted in the units is closely tied to the
corresponding major subject. The research is highly relevant to industries and conducted in
cooperation with industries. Because all researchers teach and all teachers research, the contents
of the courses are up-to-date concerning both the needs of industries and academic research.
Relations to industries are good, and more information about them can be found in the staff
handbook forms. Depending on the research project, researchers are paid from the budget of the
department or from the budget of the project.

4.1.4 Related degree programs and degrees related to the degree program seeking accreditation

The Department of Industrial Management works in close cooperation with the degree programs of
both the Faculty of Technology and the School of Business. The Bachelor's and Master’'s degrees
of Industrial Management include courses from the university’'s two other faculties to avoid
overlapping use of resources. For example the minor subjects in technology are fully produced by
technology degree programs. Also courses in mathematics, physics, communication and
languages are produced by partners in LUT. Please see the study guide (enclosure 5) for more
specific information about the degree structure. Collaboration is also close with the department’s
five non-consecutive Master’'s programs (not objective of accreditation). After the Master's degree
is completed, graduates are officially qualified for doctoral studies. The Department of Industrial
Management also provides opportunities for postgraduate studies. The possibility to complete
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doctoral studies is always discussed with the supervisor of the desired specialization area.
Applications for doctoral studies are handled by the faculty council.

4.1.5 Areas of specialization in teaching

According to the university’s policy in educational planning, teaching must be based on research.
The main areas of specialization in teaching at the Department of Industrial Management are
congruent with main areas of research, as are the major subjects: Innovation and Technology
Management, Cost Management, Supply Chain and Operations Management, Industrial Marketing
and International Business. In addition, Entrepreneurial Management and Information and
Knowledge Management are taught in separate Master's programs. Most of the courses in these
degree programs (not object of accreditation) are open to all students.

Knowledge about enterprises and business in Russia is a significant area of specialization at the
department. No other institution outside Russia offers such extensive possibilities to study the
Russian enterprise and business environment.

4.2 Partnerships — cooperation related to the degree program

The university’s strategic areas of expertise are

o Energy efficiency and the energy market
o Strategic management of business and technology
o Scientific computing and modeling of industrial processes

0 Expertise in Russian business and industry related to the areas above.

The Department of Industrial Management, together with the LUT School of Business covers the
area “strategic management of business and technology”. Industrial Management also has
particularly strong expertise in Russian business and industry. More information is presented in the
LUT strategy (enclosure 13).

4.2.1 Cooperation within the institution

At LUT, most courses are open to all students who meet the knowledge prerequisites. No special
permission is required to attend courses from other departments or faculties. That is why the best
way to describe cooperation within the institution is to present the number of ECTS credits
completed. As a consequence of the active collaboration between faculties and programs, students
of Industrial Management are high multidisciplinary. Students choose their minor subjects from
other departments. Also many students from other departments select Industrial Management as
their minor subject. This means that the students who attend the department’s courses have
different backgrounds, leading to diversity in the groups. The exact information is presented in
enclosure 14 “Exports and imports of teachers”.

The Department of Industrial Management also works in close cooperation with the guild of
students of Industrial Management, Kaplaaki. Kaplaaki makes the students’ voice heard and
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communicates important trends and observations to the head of the department. To do this in a
systematic way, a so-called “Home Circle” meets three times per year and discusses current study-
related issues at the department. The Home Circle consists of the Kaplaaki board and the
management committee of the department. Students are also represented in all development
teams and in the advisory steering committee for the degree program.

4.2.2. External cooperation with institutions of higher education/other institutions

The Department of Industrial Management works in close cooperation with several top Russian
universities in connection with the non-consecutive Global Management of Innovation and
Technology Master's degree program. This guarantees the students of the program have an
opportunity to work with high level Russian students in most Master’s level courses lectured in
English.

International cooperation related to student exchange is wide-ranging, and it is coordinated by
International Services of LUT. The university has several international collaboration agreements
related to student exchange. LUT participates in the following exchange programs: Erasmus,
Nordtek and ISEP. Students may also take part in so-called “free mover” exchanged and find their
own exchange university. In recent years, the most popular exchange destinations for Industrial
Management students have included Eindhoven University of Technology, Linkdping University,
and the University of Stuttgart. During the academic year 2007-2008, a total of 44 students spent
at least one semester abroad in student exchange. In 2008-2009 and 2009-2010, the figures were
45 and 43, respectively.

Professors and research staff collaborate with industries continuously. These connections enable
businesses to commission Master’s thesis research from students. Advisory board has also been
established to gather ideas and development proposals systematically from former students and
interest groups. Employees may also take part in researcher or lecturer exchange. The department
also hosts several regular foreign guest lecturers. For more information, please see the staff
handbook forms (enclosure 17). In addition, many courses have guest lecturers from industries; for
more information, please see the course descriptions in the study guide (enclosure 5).

The student guild Kaplaaki has close cooperation with the international organization of European
Students of Industrial Engineering and Management, ESTIEM. Students may also exploit the study
opportunities provided for example by the Finnish University Network for Asian Studies?, other
universities in Finland (The Flexible Study Rights Agreement)® and the Aleksanteri Institute®.
Students are informed of these opportunities in the study guide of LUT (the whole version is
presented in LUT’'s web pages).

The Department of Industrial Management has also started cooperation with upper secondary
schools by providing their students a lesson about the very basics of industrial management.

2 http://www.asianet.fi/asianet/english/home.html
% http://www.joopas.fi/joopas_frontpage _eng.asp

4 http://www.helsinki.fi/aleksanteri/english/index.html
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4.3 Participating staff

4.3.1 Composition

Composition (professors, hourly-paid teachers, academic staff, full-time/part-time academic staff,
technical and administrative staff; types of position; number) of staff is presented in enclosure 15.
More information about individual staff members is presented in the staff handbook forms. The
recruitment process is defined by the university. Many have significant professional experience
also outside academia.

4.3.2 Supervision

Industrial Management provides thorough academic guidance for students. The process is
presented in detail in Quality Manual 3.1 (enclosure 12, page 33, Table 6.) Peer tutoring in groups
of five to eight helps students especially well to integrate into their new academic community. All
new students have their own peer tutor who has been trained for the purpose.

Students can reach the staff members in person during the office hours, but also by telephone and
e-mail. The department also has a study advisor specialized particularly in practical issues. Also a
study coordinator and study secretaries guide students. All contact information is presented on the
web pages of the department. Students evaluate the supervision by giving feedback about tutoring
already during their first semester and about student guidance services when they graduate. This
feedback has been very positive.

In addition, Industrial Management promotes the integration of first-year students through the
newly developed concept of teacher tutoring. Each peer-tutored group also has a teacher tutor.
The group meets its teacher tutor once during the orientation week and twice after. Finally, every
freshman meets with the teacher tutor individually.

Freshmen learn to plan their studies already during their first weeks at the university, when they
prepare their first personal study plan. Bachelor's level freshmen may do this by using the
electronic tool “eHops” or an Excel form. The personal study plan is compulsory and it is checked
by a study affairs personnel member when students start their studies, when they complete their
Bachelor’'s degree and when leaving the topic application for their Master’s thesis.

To introduce students to academic research and the doctoral studies, Industrial Management
launched the annual “Industrial Management research afternoon” in the year 2009. This
informative but casual event provides information about postgraduate studies and post-doctoral
career opportunities at the university.

For writing the Master’s thesis, Industrial Management has developed its own thesis roadmap®,
which contains instructions for writing a Master’s thesis. The Ministry of Education and Culture has
commented on its web pages that this roadmap is a good guide for instructors and writers of
Master’s theses.

Master’s thesis is its own course consisting of the Master’s thesis and seminar, 30 ECTS credits.
This equals work of half a year. Student can leave a topic application, when she/he has graduated
from Bachelor's degree, performed the compulsory work internship and has completed at least 15

> www.lut.fi/tuta - Dippa-mappi
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ECTS credits from the major. In general most students of industrial management complete their
studies expect of the thesis and start it first when they are ready with everything else.

The nature of Master’s thesis is both research -oriented and relevant to industry practice. Typically
there are two supervisors for the thesis: one professor and one from the commissioning
organization. The thesis is examined by two professors. The first examiner is the supervising
professor; the second is another professor of industrial management. Dean of the faculty confirms
the given grade. Figure 3 presents the timelines of the thesis.

Master’s thesis project

Starting the work

¢ Project description is i .
Sending the manuscript to the

finished !
’ ) o examiner (W-6)
Project plan is finished °
p
Intermediate report # 1 . Getting feedback(W-5)
° Intermediate report # 2 °

Asking permission to print

the thesis (W-4)
Thesis is printed, covered and
ready for examination (W-2)
The faculty assesses the
thesis (W)

Outlining |Focusing Carrying out the research, writing Finishing Assessing

0 (months) 35 45 5 55 6

Department of Industrial Management

Figure 3. Master’s thesis project

4.3.3. Relevant professional development measures/opportunities

Lappeenranta University of Technology aims to create a good working environment for its staff
members, and to support their professional development and well-being at work. Functions related
to human resource administration are presented (in Finnish) in the quality manual of Personnel
Services.

The university regularly organizes training in university pedagogy, which aims to strengthen the
practical teaching competences of the teaching personnel. University pedagogy is a
multidisciplinary field that deals with learning, studying, teaching and assessment in the higher
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education context. The workload of the university pedagogy training is 25 ECTS credits in total,
and it consists of five courses. The aim of the course is to teach university instructors the basic
principles of learning and teaching in a higher education institution, curriculum planning and the
assessment of learning and teaching. After the training, the teacher is expected to be able to
evaluate and develop his/her own teaching and assessment methods. Industrial Management
strongly enourages its staff members to complete the university pedagogy training. Industrial
Management has also organized its own university pedagogy training during the academic years
2001-2006. These 2.5 credit courses were niche training designed for the Department of Industrial
Management. Taking part in this training was voluntary.

Industrial Management also offers its staff members the possibility to take part in staff training
outside the university in order to support their professional development and expertise. Staff
members have annual performance and development discussions with their immediate supervisor.
The parties of the discussion examine results obtained and set goals for the near future also
concerning the professional development and personnel training needed. Instructions for
performance and development discussions are available on the university intranet®.

Industrial Management has also long traditions in organizing an annual development day for the
department. In the development day (at the end of May or the beginning of June), current topics
are handled in workshops. The development day provides personnel the opportunity to meet, chat
and exchange experiences from the year before. This also helps to uphold a spirit of togetherness
among the personnel. Normally about 60-70 % of staff members take part in this event.

4.4 Financial and physical resources

4.4.1-4.4.4 Budget

All costs presented in this report are true cost from 2009. They include the regional research units
of Lahti and Kouvola. The budget also includes funds from external sources. Investments in
research equipment are made from yearly funds and are not considered as investments per se.
The salaries of professors, associate professors and university lecturers are mostly paid from
budget funds. Costs related to teaching, teaching materials, excursions, the maintenance of
teaching equipment, rents, study affairs and university administration are financed from the budget.
The department has few investments. Computers are leased.

The financial situation of the degree program is secure. The Ministry of Education and Culture
covers over 50% of the funding of the department. Also the offices of Lahti and Kouvola receive
long-term financing. Moreover, guaranteed financing covers over 60% of the yearly budget. The
remaining 40% is received for short-term (one or two years) research projects.

S Tietopankki = Henkilésté = Kehityskeskustelu
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Table 3. Course funds

Course
funds

Course funds

Physical Invest.

Staff funds funds funds
2009 4 458 352 1317 286 22 617
2008 4 061 930.98 |1 392 267.06
2007 3719566.59 |1129711.03

4.4.5 Facilities at LUT

The campus area is compact. The university has 45 lecture rooms for teaching, 12 separate rooms
for language teaching and 21 computer classrooms and workspaces. The university library serves
students, staff as well as outside customers. In connection to the library, there is a help desk for
students, Origo. The library and Origo have approximately 100 workspaces, several group work
spaces and two computer classrooms where students may study when they are not reserved for
instruction. There is also a 24-hour reading room. There are two cafeterias for students and staff,
one in the main building and another in the Student Union House on campus. There are also two
smaller cafés in the main building. Eight rooms are reserved for student guild activities on campus.
There are also two prayer rooms for religious activity at the university. The hobby and meeting
space on the ground floor of the Student Union House is at the students’ disposal. The Finnish
Student Health Service (FSHS) is located on the first and second floors of the seventh wing. There
is also a book store in the university.

The student guild of Industrial Management, Kaplaaki, has a guild room located on the third floor in
the Industrial Management wing. Students may spend time in the guild room for example between
lectures. The room has two computers, a TV, videogames, sofas, a coffee-maker and a table for
working. In addition of the services provided to studying, there are also for example a gym, a book
store, bar and hairdresser in the campus area.

4.5 Support for teaching and study

Lappeenranta University of Technology has plan for equality in gender and other issues, which is
available on the university intranet. The needs of persons with disabilities are taken into
consideration at the university, and the university has prepared a report on the accessibility of its
facilities, which is also available on the intranet.

45.1. Computer facilities: equipment, supervision, access, numbers, tasks performed and
restrictions

The university has excellent and suitable computer facilities both for students and staff members.
Students have access to computers in the library (75) and in computer classrooms (13 including
239 computers) in the university departments. Students are able to enter the computer classrooms
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with their personal electronic key when there is no teaching. Students are assigned a personal
user account and password, which they use when they log into the computers. Students use
computers for doing research and writing essays, seminar works etc. but also to use the electronic
learning platforms like Noppa and Blackboard.

For problem situations there is helpdesk for staff members. Students are helped from Origo.

4.5.2. Library, literature and media facilities

The Lappeenranta science library is the library of LUT. There are course books and other
publications, journals, magazines and computer facilities for students in the library. Information
specialists in the library provide help to use databases more efficiently.

The electronic services provided by library are very important part of its functions. Databases and
e-books can be used also outside the library. Information specialists can be reached also via
telephone or e-mail.

Also the student help desk Origo is located in the facilities of the library. An exam aquarium, where
examinations and maturity tests can be taken, is located in Origo. There is plenty of working space
and a number of computers for study purposes in the library. In Origo students can also borrow
laptops, data projectors etc. In renovation 2010 also work spaces for groups were also renovated.
The library facilities also include a 24-hour reading area.

4.5.3 Laboratory facilities/equipment

The Department of Industrial Management has one laboratory of its own, the Group Decision
Support System laboratory GDSS. It is in active use in education and research. GDSS enables
research and development of planning and education processes. The laboratory has been utilized
for example to define the critical success factors of companies, to execute SWOT-analyses,
generate ideas for new products, define new concepts, select projects, carry out customer need
assessment, and to specify requirements for the systems to be purchased. GDSS offers many
benefits, like equal and anonymous opportunity to contribute ideas and opinions, help to manage
the agenda of the meeting and automatic documentation capabilities.

Students may use computer classrooms located in the department whenever they are not reserved
for instruction. The computer classrooms are accessible around the clock for industrial
management students with an electronic key. There are also several group work facilities in the
wing of Industrial Management.

Special laboratories are not essential for the teaching of Industrial Management. General and
computer facilities serve the needs of the degree program. The Department of Industrial
Management has purchased the software needed for computer facilities in the department.
Moreover, the department has organized additional space for group work.

Students of Industrial Management may use the laboratories of other departments when they take
courses produced by other departments.
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4.5.4 Academic guidance for prospective and enrolled students

Academic guidance and supervision for enrolled students are organized as presented in section
4.3.2 and in the Quality Manual (enclosure 12).

To provide information to prospective students, LUT’s own degree students systematically visit
upper secondary schools and arrange briefings for conscripts in military service each academic
year. More than one hundred of these presentations are given by LUT students annually. LUT also
takes part in the most important national fairs targeted at young people seeking higher education
opportunities.

Industrial Management has launched its own concept to student recruiting. Industrial management
organizes classes about management and economical issues of industrial enterprises. This lesson
is integrated to upper secondary school courses in social studies or entrepreneurship.

Study guidance and teaching staff at Finnish upper secondary schools and universities of applied
sciences are systematically informed about the study possibilities and scientific focus of LUT.
Material is forwarded to these institutions each autumn. LUT also provides the opportunity to bring
groups of students to visit LUT. Annually in November, all upper secondary schools in the
surrounding region (approx. a 200 km range) are invited to an open house event, where the
program and information provided are tailored for students in their final year of upper secondary
school.
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5. ATTAINMENT OF OBJECTIVES

5.1 Data and statistics on the success of the degree program

Student surveys

The collection procedure for student feedback is described in section 6.1. Students have the
opportunity to give feedback about each course they complete. The electronic questionnaire sent
to students after each course includes a set of basic questions, presented in the enclosure 16 a,
and possibly supplementary questions added by the teacher. The results of two first basic
guestions are presented in the enclosure 16 b. The questions three and four are added first for
autumn semester 2010. According to these results courses of industrial management have high-
level teaching.

First year students answer a survey regarding their experiences about the first months of studies.
The management committee of the department reviews the results. In 2010 71,2 % of the
answerers said they studies have started “well”, 28,8 % “on average level” and zero per cent
answered “poorly”.

Graduate surveys

There are two kind of graduate surveys. The graduates answer to the graduate survey at the
moment of graduation. Five years after graduation —survey has been conducted twice, in 2007
(graduates of 2002) and in 2008 (graduates of 2003).

For graduate surveys, please see the enclosure 6 which contains accurate information about the
placement of graduates and their opinions about the usefulness of the degree. According to the
results graduates appreciate their education and they have been successful on the job market.

Employment at the moment of graduation and five years after graduation

The employment rate of LUT Industrial Management graduates has been extremely high, even
during the financial recession. This percentage is the highest among the LUT departments, and
Industrial Management has always been successful in this comparison. One reason for these
excellent results is the fact that Master’s theses are commissioned by industries to solve real-life
problems. The company commissioning the thesis often hires the student when the thesis is
finished. For more information, see the tables 6 and 7 in enclosure 6.

5.2 Overview and assessment of external evaluation outcomes

External auditing of quality assurance system

LUT passed the external quality audit conducted by FINHEEC (The Finnish higher education
evaluation council) in 2009. The audit was performed in autumn 2008. The objective of the
FINHEEC audit is to ensure that higher education institutions have a quality assurance (QA)
system that supports the continuous development of activities. The audit also ensures that the
higher education institution operates in accordance with its objectives and that its activity is
internationally reliable.
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According to FINHEEC, LUT’s quality assurance system supports continuous development. The
information produced in the audit is exploited in development measures. LUT has also reacted to
the development needs identified by FINHEEC: for example measurement linked to the LUT
strategy is being developed.

Appointment as Centre of Excellence in University Education (FINHEEC)

Industrial Management has developed its quality of education actively during the past ten years.
Industrial Management has been appointed an exceptional three times as “The Centre of
Excellence in university education” by The Finnish Higher Education Evaluation Council
(FINHEEC) in the years 2001-2003, 2004-2006 and 2010-2012. For the period 2010-2012, the
evaluation panel was international. This recognition is extremely significant, as it is granted only to
ten university units (departments of faculties) at a time. LUT Industrial Management is among one
of the three units in Finland who have received the recognition three times. No unit has received
the recognition more than three times. The feedback includes for example the following
comments:

“Well-formulated mission statement. There is very good collaboration between the department and
the labour market and clear vision of regional development processes.”

“The department has embedded an effective quality culture based on both systematic development
work and very positive attitudes towards continual development.”

"Delivery of education effectively matches outcomes with teaching. An extensive range of
interactive and student-centred learning methods is used.”

“Quantitative outputs are excellent. The high quality of graduates was recognised by external
stakeholders, particularly the students' readiness for professional life and knowledge of both
business and technology.”

The feedback in a whole is presented in enclosure 17.

Feedback from Master’s thesis supervisors in industries

The university has started to collect feedback from Master's thesis supervisors in enterprises in
2010. The feedback about students was very positive: 93.3% of the supervisors in enterprises
gave the score 9 (on a scale of 4-10, 10 being the best) for the Master’s thesis. Also the level of
expertise was estimated to be very good: approximately 5.55 on a scale of 1-7.

External feedback is also collected in alumni meetings. This information is communicated to the
steering group of the degree program. Feedback gained through cooperation with industries is also
taken into account. Industry cooperation can be research-related or for example a visit to the firm
that commissioned one’s Master’s thesis.

5.3 Overview and assessment of internal evaluation outcomes
Internal quality audits at LUT

Internal quality audits are LUT’s internal procedure to maintain and develop its operations and
guality system. It helps to make sure that quality system descriptions match reality.
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The first internal quality audit was carried out in 2008. According to the evaluation, the Faculty of
Technology Management is at the description stage of the process. The faculty has understood the
importance of quality management and has a positive attitude towards it. The auditing team named
positive and development points in the faculty. The evaluation can be seen on the LUT intranet.

Nomination as the teacher of the year at LUT

The student union chooses yearly the teacher of the year and the international teacher of the year.
Lecturer Juhani Kuronen from the Department of Industrial Management was elected “teacher of
the year” by the student union in 2010. The international teacher of the year in 2008 was also from
the department of Industrial Management, professor emeritus Tauno Tiusanen.

5.4 Number of students commencing each degree program

Enclosure 6, Table 8 describes the enrollment new students to LUT degree programs. At the
moment, students enrolling for Bachelor's degree studies are automatically given the right to
complete the Master's degree in the same department. For this reason, students who have
completed the Bachelor's degree are not included in the statistics on first-year Master’'s degree
students. Instead, it is assumed they will complete also the Master’'s degree. The number first-year
students enrolled for in Master's degree studies only includes students admitted directly into
Master’s programs.

5.5 Number of students per course semester and degree program / drop-out rates

In enclosure 6, Table 9, the numbers of students are presented according to the degree program
and academic year. The transition period of the Bologna Process has had its impact on these
statistics, as the time to complete studies has previously been very flexible in Finland. The first
students accepted into the two-cycle Bachelor's and Master’s degrees enrolled in 2005. This
phenomenon can seen in Table 9, as there are very many “n™ year students, meaning students
who have studied for longer than three years at the Bachelor’s level or for longer than two years at
the Master's level. Master's level students refer to those who have already completed the
Bachelor's degree, but there are no barriers to taking Master's level courses already at the
Bachelor's level. Consequently, the statistics seem to suggest that we have many Bachelor's
students and fewer Master’s students, but in fact, there are no formal rules that prevent students
from taking Master’s level courses before the Bachelor's degree is complete. In reality, many
students formally complete and graduate with Bachelor's degree only briefly before completing
their Master’s degree.

5.6 Graduates

Table 10 in enclosure 6 shows how many students have obtained their Bachelor/Master of Science
degree from the Department of Industrial Management at LUT. In July 2010, transition period for
completing the 180 credit unit degree of Master of Science (Technology) in accordance with the old
degree system came to an end. In other words, students who have received their study entitlement
in 2004 or earlier must first complete the Bachelor's degree and only after that the Master's
degree. However, the duration of their study entitlement is not limited. The absence of time limits to
study entitlements led to prolonged university studies in Finland.



5.7 Staff-student ratio
The staff-student ratio presents the ratio of full-time students to full-time staff members.

Table 4. Student/staff -ratio

32
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6. QUALITY ASSURANCE MEASURES

The key aim of quality management and development at Lappeenranta University of Technology is
to incorporate quality management into the normal activity of the university, with the underlying
idea of continuous improvement. The university’s quality management system covers the entire
range of education provided by the university (undergraduate education, postgraduate education,
continuing education and open university education), research, societal and regional interaction,
and support services.

The university’s quality management system is described in the main quality manual’ and
subordinate quality manuals of faculties and other organisational units. These quality manuals also
include process descriptions and procedures for key processes. The university’s quality
management documents and other related material are available on the LUT intranet.

The main quality manual depicts the university’s quality policies and goals, key resources, the
university’s management practices, the university’s key processes and their quality management,
and practices related to the assessment, measurement and development of activities. The main
guality manual lays a foundation for describing the entire quality management system of the
university and gives both internal and external stakeholders a comprehensive picture of the quality
management of the university’s different activities. The main quality manual depicts these activities
and practices that apply to and obligate the entire university community.

The university has set quality targets, which have been derived from the university strategy. The
following quality targets apply to education:

1. Lappeenranta University of Technology is known for the best Finnish university education in
technology and business and is internationally considered an attractive partner in
cooperation.

2. Students at the university obtain high-level academic know-how, including specialist skills in
their own field and transferable skills needed to utilize the specialist skills.

3. The university’s students and employers of LUT graduates are satisfied with the contents
and implementation of the studies. The teaching staff is satisfied with the conditions
provided by the university for teaching.

4. The possibilities for lifelong learning are diverse and flexible, and education is arranged
according to the needs of the target group.

The university has also published the LUT Teachers’ Quality Manual in order to guide teachers and
promote good teaching®.

One of the vice-rectors is in charge of education at the university. He/she manages the educational
affairs and development of education of the university in cooperation with the heads of degree
programs and the steering and development committee for teaching.

The vice-rector and the heads of degree programs have regular meetings where they evaluate and
discuss procedures concerning education and needs for development. The steering and
development committee for teaching, in an advisory capacity, aids the vice-rector in decision

" www.lut.fi/en --> Introduction --> Quality Management
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making. The committee, headed by the vice-rector, coordinates and promotes the development of
LUT education, and prepares the application procedure for the in-house quality bonus for teaching,
which is allocated to units within the university, and prepares the allocation decision for the rector.

Each degree program has an advisory steering committee. It supports the head of the degree
program in producing, assessing and developing the degree program.

6.1 Evaluation during the degree programs

During their studies, students fill out several questionnaires in which they can give feedback and
tell their opinions consernig the studies and conditions at the university. At the beginning of their
studies, freshmen are asked to fill out a questionnaire concerning the progress of studies and
tutoring of freshmen. This questionnaire, along with one sent to peer tutors, helps to evaluate
whether the start of studies and initial study guidance have been successful. The feedback survey
is carried out annually by the Student Affairs Office. The feedback is discussed with the peer tutors
and personnel in charge of study guidance. The feedback combined with practical experiences is
used to develop study guidance for new students and tutor training.

The progress of studies and the accumulation of credits is monitored by the Student Affairs Office.
The results are reported to the degree programs, and the follow-up reports are available on the
LUT intranet (Tietopankki = Laadunhallinta = LTY:n Laatujarjestelma@ - Arviointiraportit). The
accumulation of credits is also examined annually to confirm students’ eligibility for student
financial aid from the Social Insurance Institution of Finland (KELA).

The accumulation of ECTS credits is controlled individually for each course. Credit accumulation is
a key method of performance assessment. Statistics on ECTS credits accumulated are compiled
annually for each faculty, and the number of completed credits is one of the grounds for resource
allocation to departments.

Student feedback on courses is collected for all of the university’s courses in accordance with a
university-wide procedure. Teachers together with the feedback system administrators are
responsible for collecting student feedback. The electronic feedback questionnaire applies the
same assessment criteria to all courses. The objects of assessment include the expediency of the
course and a general impression of the course.

The feedback for each course is recapitulated by the system administrator every semester with a
general reporting form. The reports are forwarded to the heads of degree programs and to the
guality manager, who then submits the reports to the vice-rector in charge of education before the
performance and development discussions between the university management and faculties. The
units’ performance target negotiations deal with student feedback, and if the average assessment
for a course is very low (e.g. 2.5 or lower), the vice-rector in charge of education shall intervene.

6.2 Evaluation of the success of the degree program

The university management, faculty management, heads of departments and heads of degree
programs shall ensure that the education provided by the university is efficient and of a high
standard. The success of the degree program is evaluated in many ways, which are described in
the following.
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Competence of graduates

Skills and knowledge accumulated by students during the entire education process are
demonstrated in a final thesis, which is prepared by all Bachelor's and Master’'s level students.
Skills in the student’s native language are demonstrated in a maturity test at the end of the
Bachelor’s degree studies.

Quantitative results of a degree program

Information on the number of graduates, the time in which their degree was completed and their
employment is compiled into statistics by the LUT Student Services. The cost-efficiency of the
education is also evaluated annually when the final accounts are drawn up. The frequency of
student mobility is monitored annually by International Services. Student exchange statistics are
compiled on the university intranet (Tietopankki = Opintopalvelut = Kansainvaliset palvelut) and
published in the university’s final accounts documents.

Satisfaction in the education

Satisfaction in LUT education is surveyed among LUT graduates at the time of graduation and
after five years in the world of work, and among their employers.

Graduate feedback is collected from all LUT students at the time of their graduation — both Finnish
and international students. The feedback is gathered annually in February-March, and the results
are reported at the university level on the intranet (Tietopankki - Laadunhallinta = LTY:n
laadunhallintajarjestelmé& - Arviointiraportit) and broken down for individual degree programs.
The quality manager is responsible for this process together with Student Services.

Moreover, feedback is collected annually from LUT graduates with a Master’'s degree and five
years of experience in the world of work. The survey is conducted by LUT Career Services as a
part of a national career follow-up.

Employer feedback is collected e.g. through advisory board. A new procedure concerning
employer feedback has been introdused at the beginning of 2010: the university follows up on the
satisfaction of employers/supervisors in the outcome of thesis projects and in the skills of the
students as they transition into the world of work. This questionnaire is sent to employers and the
results are annually reported by the quality manager.

Moreover, International Services collects feedback on student and support services from incoming
exchange students at the end of their stay and analyses it systematically. LUT students leaving for
student exchange write a report upon their return. The report is then read by International Services
and published on the university web site. These follow-up practices are described in further detail
in the quality manual of International and Career Services (LUTnet = Tietopankki -2
Laadunhallinta = LTY:n laadunhallintajarjestelma 2 Yksikdiden laatukasikirjat).

6.3 Further development of the degree program

The department of Industrial Management has a long tradition in development work. The
development work made in the department concerns teaching as well as other activities in the
department. The most visible element of the continuous development process is the yearly 1.5 day
development workshop, held in spring. It gathers staff and representation of students to kick-off
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new development projects and to proceed and assess the ongoing ones. The department of
Industrial Management is also actively involved in a number of different national development
projects for teaching.

The key areas in terms of developing the quality of education at LUT Industrial Management are
the following:

Maintain the high level of pedagogy know-how among the staff of the department

The university offers annually its teaching staff a study module in university pedagogy worth 25
ECTS credits. The teaching staff is also offered other training that supports their teaching and its
development, such as training in the use of information and communication technology in
instruction. The training is coordinated by Personnel Services. See also 4.3.3. The pay system
provides an incentive for teachers to develop their teaching and pedagogical skills. The job
classification of the teaching staff is based on scientific qualifications and their development, the
development of teaching skills and the variety of teaching duties, and responsibility for one’s field
of science and its development (pay system guidelines on the intranet).

The recognition of teaching qualifications and the adoption of teaching portfolios in the
appointment of teaching personnel supports the development of teaching. For teaching positions,
the university recruits professionals with not only strong scientific expertise in the field in question,
but with pedagogical skills, as well. To this end, applicants for teaching positions must also submit
a teaching portfolio or another report on their teaching qualifications. Instructions for compiling a
teaching portfolio are available on the intranet °. In addition, the appointment of professors requires
a trial lecture from the applicant.

Integration of education and research

The principle every teacher researches and every researcher teaches enables the exploitation of
the newest research in education provided by the department. Lately, special attention has been
focused on the bachelor’s theses and their connection to research.

The department of Industrial Management established in 2009 yearly research afternoon of
Industrial Management. During the afternoon students have the opportunity to explore the research
done in the department and to get an impression of the post-graduate study opportunities.

The department employs also research assistants. Bachelor, as well as master level students can
apply the posts.

Strengthening the connections to working life and industries

The department’s connections to working life are traditionally superior; the excellent employment
rates of the graduates and the close co-operation within research are descriptive examples about
that. Thus, to stay in touch with the current development and to get signals about the forthcoming
issues, the department wants still strengthen its connection to outside the academia. A well-
actualized case about taken action is the advisory board, which is going to assemble twice a year.

9 LUTnet = Tietopankki = Henkiléstd = Virantayttd = Opetuksen meritointijarjestelma



37

Internationalization

Despite of the national orientation of the degree programs, internationalization of students and staff
members is strongly supported. Students do already take well the advance of the possibilities to
internationalize by studying a semester or academic year abroad. The students of Industrial
Management are also acting actively in the European-wide organization ESTIEM (European
Students of Industrial Engineering and Management). In the future special attention and operation
will be directed to encourage staff to take part to researcher exchange in growing numbers.

Continuing the development process of student workload analysis

At the moment course workloads are represented by representing the ECTS (one ECTS
corresponds 26 hours of work) and by representing the amount of the contact teaching. The
development process to represent the student workloads more accurately is started in June 2010.
The study guide 2011-2012 will contain the student workload divided to different tasks. The
department of industrial management aims to even more exact representation. Workload of a
course will be divided to weeks. The workloads will be presented at Noppa —portal. Now there are
workloads of the pilot courses.This will help students to divide their workload as even as possible.

LUT Industrial Management believes in continuous development. Especially the former
development workshops for teaching and learning, and the contemporary annual systematic
development work have led to the emergence of a strong quality management culture in the
department. Development work is carried out by all staff member in supportive atmosphere. The
students’ voice as well as the signals from work life has impact on the development work. This is
our way to meet the future challenges and ensure the quality of education.

Enclosures
1. Universities act 558/2009 (not included)
2. Government Decree on University Degrees (794/2004). (Not included)
3. University regulations on education and the completion of studies (not included)
4. a) Curriculum matrix tool (not included)

b) Selected views of curriculum matrix tool (including information
requested in ASIIN’s tables 1-3). Included
5. Study guide (ASIIN: Module handbook) short version included
6. Tables (not included)
7. Study Plan of Bachelor’s degree inc. Yearly workload (not included)
8. Study Plan of Master’s degree inc. Yearly workload (not included)
9. Diploma Supplement Bachelor (not included)
10. Diploma Supplement Master (not included)
11. Regulations of Lappeenranta University of Technology (not included)
12. Quality Manual 3.1 (not included)
13. LUT Strategy 2013 (not included)
14. Export and import of teachers (not included)
15. Composition of Staff (not included)
16. a) Course enquiry b) Assessments of courses (not included)
17. Staff handbook forms (not included)
18. FINHEEC's Feedback (not included)
19. Evidence of adequate teaching capacity (not included)
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The Curriculum Matrix

Sheet

Information Data source
Name

Degree_Structure
The structure and terms of the Bachelor's and Master's degree programmes University regulation on education and the completion of studies, approved by the rector on 16 June 2010

LUT Study Guide 2010-11 in Industrial Management and Technology

Superordinate_Objectives

The superordinate educational objectives = The aims of the Bachelor's degree and

Master's degree programmes (lower/higher university degrees) in LUT. University regulation on education and the completion of studies, approved by the rector on 16 June 2010

The general learning outcomes for the Bachelor's and Master's degree programmes in

Industrial Management and Technology LUT Study Guide 2010-11 in Industrial Management and Technology

=> General learning outcomes are derived from the superordinate educational objectives.  => Course discription, learning outcomes and interviews

ASIIN: Specialist competences and social competences for Bachelor's and Master's Information for institutions of higher education / ASIIN

degree programmes
Courses_LearningOutcomes

How do the courses of the Industrial Management and Tehcnology interrelate to the general

learning outcomes of the Bachelor's and Master's degrees? LUT Study Guide 2010-11 in Industrial Management and Technology and interviews

LUT Study Guide 2010-11 in the School of Business

What kind on knowledge does each course provide for the student and why? See above

How do the learning outcomes attain with the assistance of the curriculum and the teaching

See above
and assessment methods?

Curricular analysis by ASIIN Information for institutions of higher education / ASIIN

Managers_Interviews
Main subjects, professors in charge LUT Study Guide 2010-11 in Industrial Management and Technology

Personal intervied for creating this model
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Definition for educational objectives and learning outcomes

Superordinate educational objectives for the Bachelor's degree and for the Master’'s degree are
based on the Finnish university legislation and are defined in the university regulations on
education and the completion of studies, which have been approved by the rector on 16 June
2010, enclosure 1. All degree programs at LUT follow these superordinate educational objectives.

General learning outcomes for B.Sc and M.Sc degrees (separately) are learning outcomes for
the degree programs produced by LUT Industrial Management. They define and specify the
superordinate educational objectives and add the represent the specialties of Industrial
Management; They are also in accordance with the learning outcomes represented by ASIIN TC 6,
Industrial Engineering. Student of LUT Industrial Management should meet the general learning
outcomes, no matter which major he/she has chosen.

Specific learning outcomes are learning outcomes defined by the majors. Each major has its
own learning outcomes in addition to the general learning outcomes. These learning outcomes
are met by the students who have chosen the specific major.

Learning outcomes for courses are learning outcomes for every individual course. The
responsible teacher for each course has defined the learning outcomes. The learning outcomes for
courses are in accordance with the general learning outcomes and the specific learning outcomes.
This is represented in enclosure 16. The learning outcomes for courses are represented in the

study guide, enclosure 4.

Superordinate
educational
objectives

General learning
outcomes for B.Sc
and M.Sc degree
programs

Specific learning
outcomes for B.Sc
and M.Sc majors

Learning outcomes
for courses

Based on university
legislation

Define and specify the
superordinate
educational objectives

In addition to the
general learning
outcomes

Every course has
several outcomes,
defined by the teacher
of the course

Defined in university
regulations on
education and
completion of studies

Created at the
department of LUT
Industrial
Management, in
accordance with the
TC 6 learning
outcomes

Unique for each major

Are in accordance with
the general learning
outcomes and specific
learning outcomes:
The link is proven by
linking each course to
general- and specific
learning outcomes

Give basis for the
general learning
outcomes

The essential
knowledge for every
Bachelor or Master of
Industrial
Management

The special
knowledge for person
with the chosen major

Learning outcomes
met in the course

Presented in the
university regulations on
education and the
completion of studies
(enclosure 1)

Presented in the study
guide (enclosure 4) p. 1
andp. 2

Presented in the study
guide (enclosure 4), p. 2-
4

Presented in the study
guide (enclosure 4), p. 27
9






ASIIN:

Specialist Competences and Social

Competences for Bachelor's
Degree Programme

Competences: Keywords

LUT: LOWER UNIVERSITY DEGREE (Section 30 )

*The education is based on scientific research and practices in the

relevant professional field.

The aims of the Bachelor's degree

GENERAL LEARNING OUTCOMES OF THE BACHELOR'S DEGREE IN INDUSTRIAL MANAGEMENT AND TEHCNOLOGY

B7 Specific learning outcomes for the major

Innovation and Technology
Management

Cost Management

Supply Chain and
Operations Management

Industrial Marketing and
International Business

B1 Define the basic
concepts, key
methods and

theories of
different fields of
industrial
management.

B2 Identify and
analyze processes
and their
development
objects within
organizations and
interest groups.

B3 Prepare and
structure scientific
information related

to business and

apply theories to
solve technical and
economic
problems.

B4 Discuss
production
processes and
methods of their
chosen technology
field.

B5 Work in projects
and different
teams.

B6 Report about
the state of the
business

Identify and select suitable
methods, techniques and tools in
different contexts for managing

and and interpret cost and profitability
calculations.
the state of the Analyze d king and [Add to

organization in
their mother
tongue and in
English.

Define and compare focal method
of cost accounting and
management, and produce and

functions of innovation and
technology management in relatio
to the operations of the entire
organization.

models and systems, and operate|
in associate assignments of
financial

Define the key concepts and
principles of supply chain
management in industrial and
service processes.

Evaluate and choose appropriate|
supply chain management
methods and policies in different

situations.

Identify the principles and key
concepts of industrial marketing
and international business.

Evaluate and choose alternative
industrial marketing and
international business models and
practices for different situations.

LOutcome_B1

LOutcome_B2

LOutcome_B3

LOutcome_B4

LOutcome_B5

LOutcome_B6

LOutcome_B7 ITM

LOutcome_B7 CM

LOutcome_B7 SCOM

LOutcome_B7 IMIB

Specialist: Knowledge, overview,

Fundamental knowledge of the major and minor subjects in their
degree, and the ability to follow developments in their professional

tasks, methods, environment field. knowledge knowledge knowledge knowledge knowledge knowledge knowledge knowledge knowledge knowledge
BachB |A capacity for scientific thinking and the application fo scientific

Specialist: Knowledge, overview, working methods.

tasks, methods, environment petency petency petency petency petency
BachC [The knowledge and skills required in education leading to the higher

Specialist: Problems, methods university degree and in life-long learning.

Social: Lifelong learning skills skills
BachD |The ability to apply their knowledge and skills in the world of work.

Social: Methods and forms of work,

ethics skills skills skills skills skills skills skills
BachE [Sufficient communication and language skills.

Social: Communicating skills






BACHELOR'S DEGREE

Structure

Course No.

Course name (The courses of the Industrial Management are bold.)

Bl

B2

=K]

GENERAL LEARNING OUTCOMES

B4

Learning

Outcomes
Knowledge

Learning
Outcomes
Skills

Learning
Outcomes
Competences

General studies Bachelor's degree  AB20A0100 Basic Course in Financial Accounting 5 1 2 3 Knowledge average Skills average  Competences low
General studies Bachelor's degree  AB40A0250 Introduction to Microeconomics 5 1 2 3 Knowledge average Skills low Competences low
General studies Bachelor's degree  AB40A0300 Introduction to Macroeconomics 5 1 2 3 Knowledge average Skills low Competences low
General studies Bachelor's degree  CS10A0001 Basic Course in Marketing 5 1 3 7 Knowledge average Skills average Competences low
General studies Bachelor's degree  CS20A0000 Supply Chains and Logistics 5 1 2 7 Knowledge average Skills average Competences low
General studies Bachelor's degree  CS20A0050 Supply Chain Management 5 2 7 Knowledge average Skills average Competences average
General studies Bachelor's degree  CS30A0100 Basic course of information technology and office software 5 3 Knowledge average Skills average Competences low
General studies Bachelor's degree  CS30A0951 Innovation and Technology Management: a Basic Course 5 1 2 7 Knowledge average Skills average Competences low
General studies Bachelor's degree  CS31A0100 Basic Course in Management Accounting 5 1 7 Knowledge average Skills average Competences low
General studies Bachelor's degree  CS90A0000 Introduction to Studying of Industrial Engineering and Management 2 1 4 7 Knowledge average Skills low Competences low
General studies Bachelor's degree  CS90A0010 Basic Course in Industrial Management 5 1 4 7 Knowledge average Skills average Competences low
Major studies Bachelor's degree AB20A0250 Financial Statement Analysis 5 2 6 7 Knowledge average Skills average Competences average
Major studies Bachelor's degree AB20A1000 Financial Statement Planning 5 2 6 7 Knowledge average Skills average Competences average
Major studies Bachelor's degree AC20A0001 The Principles of Purchasing and Supply Management 4 1 2 7 Knowledge average Skills average Competences average
Major studies Bachelor's degree CS10A0101 Marketing Management 5 5 6 7 Knowledge average Skills high Competences average
Major studies Bachelor's degree CS10A0201 Marketing Research 5 2 3 7 Knowledge average Skills average Competences average
Major studies Bachelor's degree CS10A0260 Managing International Business 5 2 6 7 Knowledge average Skills average Competences low
Major studies Bachelor's degree CS10A0800 The Basics of Doing Business in Russia 5 2 3 7 Knowledge average Skills average Competences average
Major studies Bachelor's degree CS10A9000 Bachelor’s Thesis and Seminar - Industrial marketing and international busines 10 3 5] 7 Knowledge high Skills average  Competences average
Major studies Bachelor's degree CS20A0101 Production and Inventory Management 5 2 3 7 Knowledge average Skills high Competences average
Major studies Bachelor's degree CS20A0110 Teamwork in Supply Chain Improvement 3 1 5] 7 Knowledge average Skills high Competences average
Major studies Bachelor's degree CS20A0200 Coordination in Supply Chain 5 2 7 Knowledge average Skills average Competences average
Major studies Bachelor's degree CS20A0450 Industrial Safety 5 2 4 7 Knowledge average Skills average = Competences low
Major studies Bachelor's degree CS20A0500 Ergonomics and Occupational Hygiene 5 2 4 7 Knowledge high Skills low Competences low
Major studies Bachelor's degree CS20A0650 Noise Control 5 2 4 7 Knowledge high Skills average  Competences average
Major studies Bachelor's degree CS20A9000 Bachelor’s Thesis and Seminar - Supply Chain and Operations Management 10 8 6 7 Knowledge high Skills average  Competences average
Major studies Bachelor's degree CS30A0150 Accounting and Business Data Processing and System Desing 5 2 4 5 Knowledge average Skills average Competences average
Major studies Bachelor's degree CS30A0200 Accounting Information Systems in Industrial Enterprises 5 5 6 Knowledge average Skills average Competences average
Major studies Bachelor's degree CS30A0301 Corporate Planning 5 2 3 7 Knowledge average Skills average Competences average
Major studies Bachelor's degree CS30A0960 Creating and managing business networks 5 2 4 7 Knowledge average Skills average Competences low
Major studies Bachelor's degree CS30A1401 IPR as part of enterprises and research projects strategies 5 2 3 7 Knowledge average Skills average Competences low
Major studies Bachelor's degree CS30A9001 Bachelor’s Thesis and Seminar - Innovation and Technology Management 10 3 5 7 Knowledge high Skills average  Competences average
Major studies Bachelor's degree CS31A0050 Management Game 5 2 5 7 Knowledge average Skills high Competences low
Major studies Bachelor's degree CS31A0150 Advanced Course in Management Accounting 5 2 7 Knowledge average Skills average Competences average
Major studies Bachelor's degree CS31A0550 Productivity in Industrial Enterprise 5 1 7 Knowledge average Skills low Competences low
Major studies Bachelor's degree CS31A0600 Capital Investment Appraisal 5 1 7 Knowledge average Skills average Competences average
Major studies Bachelor's degree CS31A9001 Bachelor’s Thesis and Seminar - Cost Management 10 3 5 7 Knowledge high Skills average  Competences average
Optional studies Bachelor's degree CS90A0100 Peer Student Tutoring 3 1 5 Knowledge low Skills high Competences average
General studies Bachelor's degree  BM20A1401  Statistics | 6] 3 4 5 Knowledge average Skills average Competences low
General studies Bachelor's degree  BM20A1410 Statistics Assignment 1 8 4 5 Knowledge average Skills average Competences average
General studies Bachelor's degree  BM20AMatA Mathematics Al and A2 8 8 4 5 Knowledge average Skills average Competences low
General studies Bachelor's degree  BM20AMatB Mathematics B1 - B3 8 8 4 5 Knowledge average Skills average Competences low
General studies Bachelor's degree  BM30A01xx Physics 14 3 4 5 Knowledge average Skills average Competences low
General studies Bachelor's degree FV10A4op Language Courses 4 8 5 6 Knowledge average Skills average Competences average
General studies Bachelor's degree  FV13A1200 Technical Swedish 2 4 5 6 Knowledge average Skills average Competences average
General studies Bachelor's degree  FV13A1400 Business Swedish 2 4 5 6 Knowledge average Skills average Competences average
General studies Bachelor's degree  FV18A1500 Presentation Skills in Finnish 2 4 5 6 Knowledge average Skills average Competences average
General studies Bachelor's degree  FV18A2500  Writing in Finnish for Industrial Management 2 4 5 6 Knowledge average Skills average Competences average
General studies Bachelor's degree  HARK2 Traineeship 2 ects 2 2 3 5 Knowledge low Skills high Competences average
Minor studies Bachelor's degree BHxxxxxxx  Energy Technology 30 2 4 5 Knowledge average Skills average Competences low
Minor studies Bachelor's degree BHxxxxxxx  Environmental Technology 30 2 4 5 Knowledge average Skills average Competences low
Minor studies Bachelor's degree BJIXXXXXXX Chemical Engineering 30 2 4 5 Knowledge average Skills average Competences low
Minor studies Bachelor's degree BKxxxxxxx  Mechanical Engineering 30 2 4 5 Knowledge average Skills average Competences low
Minor studies Bachelor's degree BLxxxxxxx  Electrical Engineering 30 2 4 5 Knowledge average Skills average Competences low
Minor studies Bachelor's deiree CTxxxxxxx Information Technoloclgi 30 2 4 5 Knowledge average Skills average Competences low
|Total 442 14 30 21 22 26 11 31






ASIIN
Curricular Analysis

BACHELOR'S DEGREE ECTS POINTS
SSC SSC SSC

category e.g. SSC category category category
Structure Course No. Course name (The courses of the Industrial Management are bold.) FMN e.g. SF eg. AS eg.IC Total
General studies Bachelor's degree  AB20A0100 Basic Course in Financial Accounting 5 5
General studies Bachelor's degree ~ AB40A0250 Introduction to Microeconomics 5 5
General studies Bachelor's degree ~ AB40A0300 Introduction to Macroeconomics 5 5
General studies Bachelor's degree  CS10A0001 Basic Course in Marketing 5 5
General studies Bachelor's degree  CS20A0000 Supply Chains and Logistics 5 5
General studies Bachelor's degree  CS20A0050 Supply Chain Management 5 5
General studies Bachelor's degree  CS30A0100 Basic course of information technology and office software 5 5
General studies Bachelor's degree  CS30A0951 Innovation and Technology Management: a Basic Course 5 5
General studies Bachelor's degree  CS31A0100 Basic Course in Management Accounting 5 5
General studies Bachelor's degree  CS90A0000 Introduction to Studying of Industrial Engineering and Management 2 2
General studies Bachelor's degree  CS90A0010 Basic Course in Industrial Management 5 5
Major studies Bachelor's degree AB20A0250 Financial Statement Analysis 5
Major studies Bachelor's degree AB20A1000 Financial Statement Planning 5
Major studies Bachelor's degree AC20A0001 The Principles of Purchasing and Supply Management 4
Major studies Bachelor's degree CS10A0101 Marketing Management 5 5
Major studies Bachelor's degree CS10A0201 Marketing Research 5 5
Major studies Bachelor's degree CS10A0260 Managing International Business 5 5
Major studies Bachelor's degree CS10A0800 The Basics of Doing Business in Russia 5 5
Major studies Bachelor's degree CS10A9000 Bachelor’s Thesis and Seminar - Industrial marketing and international business 10 10
Major studies Bachelor's degree CS20A0101 Production and Inventory Management 5 5
Major studies Bachelor's degree CS20A0110 Teamwork in Supply Chain Improvement 3 3
Major studies Bachelor's degree CS20A0200 Coordination in Supply Chain 5 5
Major studies Bachelor's degree CS20A0450 Industrial Safety 5 5
Major studies Bachelor's degree CS20A0500 Ergonomics and Occupational Hygiene 5 5
Major studies Bachelor's degree CS20A0650 Noise Control 5 5
Major studies Bachelor's degree CS20A9000 Bachelor’s Thesis and Seminar - Supply Chain and Operations Management 10 10
Major studies Bachelor's degree CS30A0150 Accounting and Business Data Processing and System Desing 5 5
Major studies Bachelor's degree CS30A0200 Accounting Information Systems in Industrial Enterprises 5 5
Major studies Bachelor's degree CS30A0301 Corporate Planning 5 5
Major studies Bachelor's degree CS30A0960 Creating and managing business networks 5 5
Major studies Bachelor's degree CS30A1350 Innovation Systems 5 5
Major studies Bachelor's degree CS30A1401 IPR as part of enterprises and research projects strategies 5 5
Major studies Bachelor's degree CS30A9001 Bachelor’s Thesis and Seminar - Innovation and Technology Management 10 10
Major studies Bachelor's degree CS31A0050 Management Game 5 5
Major studies Bachelor's degree CS31A0150 Advanced Course in Management Accounting 5
Major studies Bachelor's degree CS31A0550 Productivity in Industrial Enterprise 5
Major studies Bachelor's degree CS31A0600 Capital Investment Appraisal 5 5
Major studies Bachelor's degree CS31A9001 Bachelor’s Thesis and Seminar - Cost Management 10 10
Optional studies Bachelor's degree CS90A0100 Peer Student Tutoring 3 3
General studies Bachelor's degree  BM20A1401 Statistics | 3 3
General studies Bachelor's degree ~ BM20A1410 Statistics Assignment 1 1
General studies Bachelor's degree  BM20AMatA Mathematics Al and A2 8 8
General studies Bachelor's degree ~ BM20AMatB Mathematics B1 - B3 8 8
General studies Bachelor's degree ~ BM30A01xx Physics 14 14
General studies Bachelor's degree  FV10A4op Language Courses 4 4
General studies Bachelor's degree ~ FV13A1200 Technical Swedish 2 2
General studies Bachelor's degree  FV13A1400 Business Swedish 2 2
General studies Bachelor's degree ~ FV18A1500 Presentation Skills in Finnish 2 2
General studies Bachelor's degree  FV18A2500 Writing in Finnish for Industrial Management 2 2
General studies Bachelor's degree ~ HARK2 Traineeship 2 ects 2 2

|Tota|

| 94 | 169 | 138 | 46 | 447 |

| 210% | 378% | 309% | 103% | 100,0% |






LUT: HIGHER UNIVERSITY DEGREE (Section 34)

field in question,and promote team and project work skills.

GENERAL LEARNING OUTCOMES OF THE MASTER'S DEGREE IN INDUSTRIAL MANAGEMENT AND TEHCNOLOGY

M27 Specific learning outcomes for the major

Innovation and Technology
Management

Cost Management

Supply Chain and
Operations Management

Industrial Marketing and
International Business

M21 Evaluate
functions of
business in

interest groups

*The studies are based on research and professional practices in the EURRGEIETIBENEN]
the success of the

business in an
international
environment.

different fields and

M22 Analyze
processes of
organizations and

targets, and
innovate

alternative
solutions.

their development

M23 Derive the
relevant points
from alarge
amount of
information and

making

based on them.

produce decision-

recommendations

M24 Evaluate
applications in
their chosen
technology field
from a business
perspective.

M25 Operate as a
project group
leader, and work

and make develop further the
decisions know-how
ind dently. p

M26 Apply new
scientific
information to

Create and analyze critically the
strategies relating to the products,
services, and technologies of a
company. Integrate the
management of technology and
capabilities of doing business in a

pi into Il business
activity. Apply widely and

Analyze the costs, profitability
and performance of calculation
objects. Create financial
calculations and reports, and
generate models and
measurement systems. Develop
the calculation and reporting
systems of a company. Employ

y
techniques and tools of product
development and technology
management in companies and
company networks. Apply the
theories, approaches, methods
and tools in practical business
design and decision-making.
Design and manage the building
of product families, product
systems and product platforms
for tangible and service products.

the ialist of a company as a
controller in different types of
decision-making situations.
Manage and control the financial
processes of a company.

Analyse how different
organizational features affect

appropriate supply chain
management methods and

situations. Give justified
recommendations for strategic
supply chain management
decision-making based on
qualitative and quantitative

needs in industrial and service
processes. Design and organize
supply chain development
projects.

supply chain management. Adopt | international business. Critically

policies in different organizational

information. Identify development

Apply the key concepts of
industrial marketing and

evaluate the firm's business and
recommend new business models|
from the perspective of industrial
marketing and international
business. Design and implement
internationalization and marketing
strategies that take into account
the firm'’s starting point and future
goals. Manage a firm’s business
as a part of a global value chain.
Develop new businesses as well
as business relationships and
successfully influence their
business networks.

The aims of the Master's degree LOutcome_M21 LOutcome_M22 LOutcome_M23 LOutcome_M24 LOutcome_M25 LOutcome_M26 LOutcome_M27 ITM LOutcome_M27 CM LOutcome_ M27 SCOM LOutcome_ M27IMIB
MastA |A good knowledge of their major subject and a fundamental
knowledge of their minor subjects.
knowledge knowledge knowledge knowledge knowledge knowledge knowledge knowledge
MastB |The ability to apply scientific knowledge.
competency competency knowledge competency knowledge competency competency competency competency
MastC |The ability to take on duties as an expert in and developer of their
professional field.
skills skills skills skills skills skills skills skills skills
MastD |The capacity to carry out scientific postgraduate studies.
competency competency
MastE |Good communication and language skills.
competency
MastF |Good presentation, cultural and leadership skills.

skills






MASTER'S DEGREE

Structure

Course No.

Course name (The courses of the Industrial Management are bold.)

1

ECTS
=26h

M21

M22

M23

GENERAL LEARNING OUTCOMES

M24

M25

M26

Learning

Learning
Outcomes
Skills

Outcomes
Knowledge

Learning
Outcomes
Competences

Major studies Master's degree  CS30A1350 Innovation Systems 5 21 2 27  Knowledge high Skills average  Competences average
Major studies Master's degree  AB20A0650 Consolidated Financial Statements 5 21 26 27  Knowledge high Skills average  Competences average
Major studies Master's degree  AB20A0750 Special Issues of Corporate Analysis 5 21 23 27  Knowledge high Skills average  Competences average
Major studies Master's degree ~ AB20A0950 Real Options and Decision Making in a Firm 6 21 23 27  Knowledge high Skills average  Competences low
Major studies Master's degree  AC40A0452 International Marketing of High Technology Products and Innovations 6 21 23 27  Knowledge high Skills average  Competences average
Major studies Master's degree  AC40A0651 International Business Strategies 6 21 22 27 Knowledge high Skills average  Competences average
Major studies Master's degree  AC40A0800 Corporate Strategy for Emerging Markets 6 21 22 27  Knowledge high Skills average  Competences average
Major studies Master's degree  CS10A0151 Business Relationships and Networks 5 21 22 27 Knowledge high Skills high Competences high
Major studies Master's degree  CS10A0350 Qualitative Research in Marketing 5 23 26 27 Knowledge high Skills average  Competences high
Major studies Master's degree  CS10A0401 Project marketing and solution business 5 23 26 27  Knowledge high Skills average  Competences high
Major studies Master's degree  CS10A0550 International Business Methods 7 21 22 27  Knowledge high Skills high Competences average
Major studies Master's degree  CS10A0600 Doing Business in Transitional Economies 7 21 23 27  Knowledge high Skills high Competences average
Major studies Master's degree  CS10A0651 Management of Innovations in Russia 5 21 26 27  Knowledge high Skills average  Competences high
Major studies Master's degree  CS10A0751 Enterprises and Competition in Russia 6 21 23 27  Knowledge high Skills average  Competences high
Major studies Master's degree  CS10A0852 European Union - Competitiveness and Enlargement 5 23 26 27  Knowledge average Skills high Competences high
Major studies Master's degree  CS20A0250 Decision-Making in Supply Chain 6 22 23 27  Knowledge average Skills high Competences high
Major studies Master's degree  CS20A0300 Strategic Improvement of Operations 6 22 25 27  Knowledge average Skills average  Competences high
Major studies Master's degree  CS20A0310 Service Operations Management 5 22 27  Knowledge average Skills average  Competences average
Major studies Master's degree  CS20A0350 Workshop on Supply Chain Management Theories 5 23 26 27  Knowledge high Skills high Competences high
Major studies Master's degree  CS20A0400 Supply Chain Improvement Project 8 23 25 27  Knowledge high Skills high Competences high
Major studies Master's degree  CS20A0550 Safety Management 5 22 25 27  Knowledge high Skills high Competences high
Major studies Master's degree  CS20A0600 Safety Management Advanced Training Course 5 22 5) 27  Knowledge high Skills high Competences high
Major studies Master's degree  CS30A1001 Product and Technology Strategy: Advanced Course in Innovation Managemen 7 22 24 27  Knowledge high Skills average  Competences high
Major studies Master's degree  CS30A1051 Methods of Technology Management 6 23 25 27  Knowledge high Skills average  Competences average
Major studies Master's degree  CS30A1100 Decision Support Systems in Industrial Engineering and Management 9 23 25 27  Knowledge high Skills high Competences high
Major studies Master's degree  CS30A1151 Strategic Management in an Enterprise 5 21 23 27  Knowledge average Skills high Competences high
Major studies Master's degree  CS30A1250 Global Forest Industry 5 21 24 Knowledge high Skills low Competences low
Major studies Master's degree  CS30A1300 Marketing of Wooden products 5 21 24 Knowledge average Skills high Competences average
Major studies Master's degree  CS30A1361 Creativity in Innovation Processes 5 22 25 26 Knowledge average Skills high Competences high
Major studies Master's degree  CS30A1450 Risk Management and Insuring in Industrial Company 5 22 26 Knowledge high Skills average  Competences low
Major studies Master's degree  CS30A1500 Transportation Systems 5 21 22 23 Knowledge high Skills average  Competences average
Major studies Master's degree  CS30A1551 System Dynamics and Industrial Management 5 22 26 27  Knowledge high Skills average  Competences high
Major studies Master's degree  CS30A1601 Case Course in Strategy Consulting 3 23 25 27  Knowledge high Skills high Competences high
Major studies Master's degree  CS30A1651 Process and Product Innovations 10 22 25 27  Knowledge average Skills high Competences high
Major studies Master's degree  CS30A1660 Open Innovation 5 21 26 27  Knowledge high Skills high Competences high
Major studies Master's degree  CS30A1670 Service Innovation and Management 5 22 26 27  Knowledge high Skills high Competences average
Major studies Master's degree  CS30A7000 Technology Management in Japan 3 23 26 27  Knowledge high Skills average  Competences average
Major studies Master's degree  CS31A0200 Special Issues of Activity-Based Accounting 5 22 23 27  Knowledge high Skills average  Competences average
Major studies Master's degree  CS31A0250 Advanced Management Accounting 7 26 27  Knowledge high Skills average  Competences average
Major studies Master's degree  CS31A0300 Seminar of Cost Management 5 22 23 27  Knowledge high Skills high Competences high
Major studies Master's degree  CS31A0350 Performance Measurement Systems 5 21 23 27  Knowledge high Skills average  Competences average
Major studies Master's degree  CS31A0400 The Implementation of a Performance Measurement System 5 22 26 27  Knowledge average Skills high Competences high
Major studies Master's degree  CS31A0450 Successful Performance Management 5 21 26 27  Knowledge high Skills average  Competences high
Major studies Master's degree  CS31A0500 Perspectives on performance management 5 21 26 27  Knowledge high Skills average  Competences average
Major studies Master's degree  CS31A0650 Capital Investment and Cost Models 5 23 25 27  Knowledge high Skills high Competences high
Major studies Master's degree  CS90A0060 Master's Thesis 30 25 26 27  Knowledge high Skills high Competences high
General studies Master's degree BM20Axxxx Mathematics O - 8 ects 8 22 24 26 Knowledge average Skills average  Competences average
General studies Master's degree CS90Atekn  Technical Studies 0-8 ects 8 22 24 26 Knowledge average Skills average  Competences average
General studies Master's degree HAR6 Traineeship 6 ects 6 21 22 26 Knowledge average Skills high Competences high
Minor studies Master's degree  BHxxxxxxx  Energy Technology 20 21 22 24 Knowledge high Skills average  Competences high
Minor studies Master's degree  BHxxxxxxx  Environmental Technology 20 21 22 24 Knowledge high Skills average  Competences high
Minor studies Master's degree  BJIXXXXXXX Chemical Engineering 20 21 22 24 Knowledge high Skills average  Competences high
Minor studies Master's degree  BKxxxxxxx  Mechanical Engineering 20 21 22 24 Knowledge high Skills average  Competences high
Minor studies Master's degree  BLXXXXXXX Electrical Engineering 20 21 22 24 Knowledge high Skills average  Competences high
Minor studies Master's degree  BMXXXXXX Technical Mathematics 20 21 22 24 Knowledge high Skills average  Competences high
Minor studies Master's deiree CTxxxxxxx Information Technoloii 20 21 22 24 Knowledge high Skills average  Competences high
|Total 461 28 30 21 12 11 20 41






ASIIN

Curricular Analysis

MASTER'S DEGREE ECTS POINTS
SsC SsC SsC SsC

category  category category  category
Structure Course No. Course name (The courses of the Industrial Management are bold.) e.g. FMN e.g. SF e.g. AS e.g.IC
Major studies Master's degree  AB20A0650 Consolidated Financial Statements 5
Major studies Master's degree  AB20A0750  Special Issues of Corporate Analysis 5
Major studies Master's degree  AB20A0950 Real Options and Decision Making in a Firm 6
Major studies Master's degree  AC40A0452 International Marketing of High Technology Products and Innovations 6
Major studies Master's degree  AC40A0651 International Business Strategies 6
Major studies Master's degree  AC40A0800 Corporate Strategy for Emerging Markets 6
Major studies Master's degree  CS10A0151 Business Relationships and Networks 5 5
Major studies Master's degree  CS10A0350 Qualitative Research in Marketing 5 5
Major studies Master's degree  CS10A0401 Project marketing and solution business 5 5
Major studies Master's degree  CS10A0550 International Business Methods 7 7
Major studies Master's degree  CS10A0600 Doing Business in Transitional Economies 7 7
Major studies Master's degree  CS10A0651 Management of Innovations in Russia 5 5
Major studies Master's degree  CS10A0751 Enterprises and Competition in Russia 6 6
Major studies Master's degree  CS10A0852 European Union - Competitiveness and Enlargement 5 5
Major studies Master's degree  CS20A0250 Decision-Making in Supply Chain 6 6
Major studies Master's degree  CS20A0300 Strategic Improvement of Operations 6 6
Major studies Master's degree  CS20A0310 Service Operations Management 5 5
Major studies Master's degree  CS20A0350 Workshop on Supply Chain Management Theories 5 5
Major studies Master's degree  CS20A0400 Supply Chain Improvement Project 8 8
Major studies Master's degree  CS20A0550 Safety Management 5 5
Major studies Master's degree  CS20A0600 Safety Management Advanced Training Course 5 5
Major studies Master's degree  CS30A1001 Product and Technology Strategy: Advanced Course in Innovation Management 7 7
Major studies Master's degree  CS30A1051 Methods of Technology Management 6 6
Major studies Master's degree  CS30A1100 Decision Support Systems in Industrial Engineering and Management 9 9
Major studies Master's degree  CS30A1151 Strategic Management in an Enterprise 5 5
Major studies Master's degree  CS30A1250 Global Forest Industry 5 5
Major studies Master's degree  CS30A1300 Marketing of Wooden products 5 5
Major studies Master's degree  CS30A1361 Creativity in Innovation Processes 5 5
Major studies Master's degree  CS30A1450 Risk Management and Insuring in Industrial Company 5 5
Major studies Master's degree  CS30A1500 Transportation Systems 5 5
Major studies Master's degree  CS30A1551 System Dynamics and Industrial Management 5 5
Major studies Master's degree  CS30A1601 Case Course in Strategy Consulting 3 3
Major studies Master's degree  CS30A1651 Process and Product Innovations 10 10
Major studies Master's degree  CS30A1660 Open Innovation 5 5
Major studies Master's degree  CS30A1670 Service Innovation and Management 5 5
Major studies Master's degree  CS30A7000 Technology Management in Japan 3 3
Major studies Master's degree  CS31A0200 Special Issues of Activity-Based Accounting 5 5
Major studies Master's degree  CS31A0250 Advanced Management Accounting 7 7
Major studies Master's degree  CS31A0300 Seminar of Cost Management 5 5
Major studies Master's degree  CS31A0350 Performance Measurement Systems 5 5
Major studies Master's degree  CS31A0400 The Implementation of a Performance Measurement System 5 5
Major studies Master's degree  CS31A0450 Successful Performance Management 5 5
Major studies Master's degree  CS31A0500 Perspectives on performance management 5 5
Major studies Master's degree  CS31A0650 Capital Investment and Cost Models 5 5
Major studies Master's degree  CS90A0060 Master's Thesis 30 30
General studies Master's degree BM20Axxxx  Mathematics O - 8 ects 8 8
General studies Master's degree CS90Atekn  Technical Studies 0-8 ects 4 4 8
General studies Master's degree HAR6 Traineeship 6 ects 6 6

[Total

32

34

456

7,0 %

30,7 %

| 548% |

7,5 %

| 100,0% |
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Enclosure 5

Study Guide 2010-2011

Department of Industrial Managment

This document contains parts of the official study guide of LUT 2010-2011. All the information is presented
also in the official study guide which is available on LUT’s web-pages (in Finnish). This version contains only
information relevant to the degree programs in Industrial Management.
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5.1 LUT Industrial Management
Degree Program in Industrial Management

Industrial Management combines the fields of business, technology and management. LUT
Industrial Management is the largest university education center of industrial management in the
Nordic Countries, which has a long history of know-how in the development of teaching and
learning. Because of the development work, the unit has been recognized three times as the
national centre of excellence in university education, in the years 2001-2003, 2004—2006 and
2010-2012.

Major subjects in Bachelor’'s and Master’s degrees:
- Innovation and Technology Management
- Cost Management
- Industrial Marketing and International Business
- Supply Chain and Operations Management

Master’'s programs and their major subjects:

- Knowledge Management and Information Networks, major subject Information and
Knowledge Management

- Technology Entrepreneurship, major subject Technology Entrepreneurship

- TUDI - Master’s Degree Program in Industrial Management, major subjects Supply Chain
and Operations Management and Performance Management

- Global Management of Innovation and Technology, major subject Global Management of
Innovation and Technology.

LUT Industrial Management educates specialists in technology and business for the service of
industrial companies, trade and public organizations. Graduates have a good understanding of
technology, wide business knowledge, and strong competencies in the management and
development tasks of a company. They have the competence and motivation to work in an
international context, act responsibly and ethically, and develop and improve their know-how
further.

Students who complete the degree of Bachelor of Science (Technology) in Industrial
Management will be able to:

- define the basic concepts, key methods and theories of different fields of industrial
management

- identify and analyze processes and their development objects within organizations and
interest groups

- prepare and structure scientific information related to business and apply theories to solve
technical and economic problems

- discuss production processes and methods of their chosen technology field

- work in projects and different teams

- report about the state of the business environment and the state of the organization in their
mother tongue and in English.

In addition:





Students majoring in Innovation and Technology Management will be able to:

- identify and select suitable methods, techniques and tools in different contexts for
managing innovation and technology

- analyze decision-making and functions of innovation and technology management in
relation to the operations of the entire organization

Students majoring in Cost Management will be able to:

- define and compare focal methods of cost accounting and management, and produce and
interpret cost and profitability calculations

- add data/information to calculation models and systems, and operate in associate
assignments of financial management

Students majoring in Supply Chain and Operations Management will be able to:

- define the key concepts and principles of supply chain management in industrial and
service processes
- evaluate and choose appropriate supply chain management methods and policies in

different organizational situations
Students majoring in Industrial Marketing and International Business will be able to:

- identify the principles and key concepts of industrial marketing and international
business

- evaluate and choose alternative industrial marketing and international business models
and practices for different situations

Students who complete the degree of Master of Science (Technology) in Industrial
Management will be able to:

- evaluate functions of business in different fields and interest groups and their impact on the
success of the business in an international environment

- analyze processes of organizations and their development targets, and innovate alternative
solutions

- derive the relevant points from a large amount of information and produce decision-making
recommendations based on them

- evaluate applications in their chosen technology field from a business perspective

- operate as a project group leader, and work and make decisions independently

- apply new scientific information to develop further the know-how possessed

Students majoring in Innovation and Technology Management will be able to:

- create and analyze critically the strategies relating to the products, services, and
technologies of a company

- integrate the management of technology and capabilities of doing business in a company
into successful business activity

- apply widely and innovatively frameworks, techniques and tools of product development
and technology management in companies and company networks

- apply the theories, approaches, methods and tools in practical business design and
decision-making





- design and manage the building of product families, product systems and product platforms
for tangible and service products

Students majoring in Cost Management will be able to:

- analyze the costs, profitability and performance of calculation objects

- create financial calculations and reports, and generate models and measurement systems

- develop the calculation and reporting systems of a company

- employ the specialist of a company as a controller in different types of decision-making
situations

- manage and control the financial processes of a company

Students majoring in Supply Chain and Operations Management will be able to:

- analyse how different organizational features affect supply chain management

- adopt appropriate supply chain management methods and policies in different
organizational situations

- give justified recommendations for strategic supply chain management decision-making
based on qualitative and quantitative information

- identify development needs in industrial and service processes

- design and organize supply chain development projects

Students majoring in Industrial Marketing and International Business will be able to:

- apply the key concepts of industrial marketing and international business

- critically evaluate the firm’s business and recommend new business models from the
perspective of industrial marketing and international business

- design and implement internationalization and marketing strategies that take into account
the firm’s starting point and future goals

- manage a firm’s business as a part of a global value chain

- develop new businesses as well as business relationships and successfully influence their
business networks

Students majoring in Information and Knowledge Management will be able to:

- develop electronic business processes and product data and life cycle management

- justify the importance of innovation activities to a company’s success and create new
product and service ideas

- analyze and model business processes

- actin a socially and technologically networked business environment

- apply and adapt project management methods and tools

Students majoring in Technology Entrepreneurship will be able to:

- start up their own business

- assess and develop an enterprise

- analyze various phases of growth

- find and exploit business opportunities

- analyze the success factors of an enterprise





- actin various entrepreneurial positions, such as chief of business unit or promoter of
entrepreneurship

Degrees in Industrial Management

Major Studies in Industrial

Management:
General Studies:

o o Innovation and Technology
0 General Competencies in Management

Industrial Management o Cost Management
o Industrial Marketing and
International Business

o General Technological o Supply Chain and
Competencies Operations
Management

Bachelor’'s Thesis

Minor Studies in Technology

Optional Studies

Bachelor of Science (Technology) in Industrial Management
180 ECTS credits






Major Studies in Industrial General Studies
Management:

o Innovation and Technology _ o
Management Minor Studies in Technology:

o Cost Management

0 Industrial Marketing and
International Business

0 Supply Chain and Operations o continues the minor studies in
Management the Bachelor's degree

0 program-specific solution for
those accepted directly into a

Major Studies in Degree Programs: Master's program

")

o Knowledge Management

o Technology Entrepreneurship

o TUDI — Master’s Degree Program
in Industrial Management

0 Global Management of Innovation
and Technology

Optional Studies

Master's Thesis

Master of Science (Technology) in Industrial Management 120 ECTS
credits

*) only for students accepted into separate application system of each degree program

Graduates with a suitable former academic degree (typically Bachelor’s from universities of applied
sciences) can be admitted directly into Master’'s degree studies. In such cases, students complete
only the Master’s degree and additional complementary studies, as needed.

Planning of studies

Students prepare immediately at the beginning of their studies their first personal study plan
(HOPS), which they complement and update themselves during the progress of their studies. At
least changes in courses and ECTS credits (see minimum workload of subjects and degree
program) have to be checked each academic year when the new curriculum is published.

Instructions for the formulation of the personal study plans are given at the beginning of the studies
during the orientation for the freshmen, and their summary can be found can also be found on the
web pages of Industrial Management www.lut.fi -> teknistaloudellinen





tiedekunta -> tuotantotalous -> opiskelu -> nykyiset opiskelijat -> HOPS/tutkintorakenne.
There are three check points for the personal study plan: Starting of the studies, request for the
Bacherlor’'s degree, request for the Master’s degree.

Course descriptions represent information about the level of the course (core or intermediate
course of the Bachelor's degree or advanced specialist course of the Master’s degree).

The recommended completion year in the degree structure table of general and minor studies (for
example M.Sc. 1) does not always mean that the course is at the advanced specialist level. The
intended duration of Bachelor's degree studies is three academic years (B.Sc. 1-3), and that of
Master’s level studies is two academic years (M.Sc. 1-2). Students may plan their studies for
example as follows:

year 1/ year 2/ year 3/
B.Sc. (Tech.) ECTScr | ECTScr ECTS cr Total
General Studies 46 42 0 88
Major Studies 0 0 50 50
Minor Studies in
Technology (30 cr) 14 18 10 42
Optional Studies (12 cr)
Total 60 60 60 180
year 1/ year 2/
M.Sc. (Tech.) ECTS cr ECTS cr Total
General Studies 10 0 10
Major Studies 20 - 30 40 - 50 70
Minor Studies in
Technology (20 cr)
20 - 30 10 - 20 40
Optional Studies (20 cr)
Total 60 60 120
Bachelor of Science (Technology) (180 ECTS cr)
Basic structure of the degree:
General Studies 88 ECTS cr
Major Studies 50 ECTS cr
(min.)
Minor Studies in Technology 30 ECTS cr
(min.)
Optional Studies 12 ECTS cr
Total 180 ECTScr






General Studies of Bachelor's degree 88 ECTS cr

General Technology Studies

General Technology Studies 46 ECTS cr year per. ECTS cr
BM20AMatA  Mathematics KoTiA1-KoTiA2 B.Sc. (Tech.)1 1-2 8
BM20AMatB  Mathematics B1-B3 B.Sc. (Tech.)1 3-4 8
BM20A1401  Statistics | B.Sc. (Tech.)2 1 3
BM20A1410  Statistics Assignment B.Sc. (Tech.)2 1 1
BM30A01xx  Physics B.Sc. (Tech.)1 1-4 14
FV13A1200¢ Technical Swedish B.Sc.(Tech.)1- 1,2,3, 2
3 4
FV13A1400¢  Financial Swedish B.Sc.(Tech.)2- 1,2,3, 2
3 4
FV18A1500 Presentation Skills in Finnish B.Sc.(Tech.)2- 1,2,3, 2
3 4
FV18A2500" Writing in Finnish for industrial management|B.Sc. (Tech.) 1 1-2,3-4 2
HARK2 Work Internship 2 ECTS cr B.Sc. (Tech.) 1- 2
2
FV10A 4op Language studies B.Sc. (Tech.) 1- 4
3

Y Interchangeable
7 only for students who have started their studies in the academic year of 2010, earlier starters
FV18A2000 Kirjoitusviestinta 2 ECTS cr

Mathematics A or B in general studies are selected depending the minor subject in technology, for
example for minor studies in Information Technology, are also Mathematics KoTi and Physics L
are selected according to the degree structure of Information Technology .

Language studies 4 ECTS cr: Instructions for compulsory foreign language studies are given in the
study guide of the Language Center. Swedish is not a foreign language.

General Studies in Industrial Management

General Studies in Industrial Management (42 ECTS cr) year per. ECTS cr
CS10A0001  Basic Course in Marketing B.Sc. (Tech.)2 1-2 5
CS20A0000  Supply Chains and Logistics B.Sc. (Tech.)2 1 5

CS30A0100 Basic Course of Information Technology B.Sc. (Tech.)1 1-2 5
and Office Software
CS30A0951 Innovation and Technology Management: a |B.Sc. (Tech.) 2 1-2 5
Basic Course

CS31A0100 Basic Course in Management Accounting |B.Sc. (Tech.)2 1 5

CS90A0000 Introduction to Studying of Industrial B.Sc. (Tech.)1 1-2 2
Engineering and Management

CS90A0010  Basic Course in Industrial Management B.Sc.(Tech.)1 1-23-4 5

AB20A0100  Basic Course in Financial Accounting B.Sc. (Tech.)2 2 5

AB40A0250" Introduction to Microeconomics B.Sc. (Tech.)2 1 5

AB40A0300" Introduction to Macroeconomics B.Sc. (Tech.)2 2 5






1) Exchangeable

Major Subject in Bachelor’s Degree 50 ECTS cr

Students normally choose a major subject during the autumn semester of their second academic
year. The time to apply for a major subject is in April. The application guidelines and form can be
found for example on the degree program web pages. For more information, please contact
tuta.opintoneuvoja@|ut.fi.

Alternatives for major subjects:

- Innovation and Technology Management

- Cost Management

- Industrial Marketing and International Business
- Supply Chain and Operations Management

Students admitted into the university in the separate application system for those who took
Russian as their first foreign language (in the Finnish school system) always study Industrial
Marketing and International Business as their major subject.

The number of credits for compulsory major studies and alternative studies must be at least 50
ECTS cr.

Innovation and Technology Management

Compulsory studies (45 ECTS cr) year per. ECTS cr
CS10A0260 Managing International Business B.Sc. (Tech.) 3 2 5
CS20A0050  Supply Chain Management B.Sc. (Tech.)3 2 5

CS30A0150  Accounting and Business Data Processing |B.Sc. (Tech.) 3 3-4 5
and System Desing

CS30A0301  Corporate Planning B.Sc. (Tech.) 3 1-2 5
CS31A0050 Management Game B.Sc. (Tech.) 3 3-4 5
CS30A0960  Creating and managing business networks |B.Sc. (Tech.) 3 1-2 5
CS30A9001  Bachelor’'s Thesis and Seminar - Innovation|B.Sc. (Tech.) 3 3-4 10
and Technology Management

CS31A0600 Capital Investment Appraisal B.Sc. (Tech.)3 1 5
Optional studies year per. ECTS cr
CS10A0101  Marketing Management B.Sc. (Tech.) 3 3-4 5
CS20A0101  Production and Inventory Management B.Sc. (Tech.)3 1 5
CS30A0200  Accounting Information Systems in B.Sc. (Tech.) 3 2-3 5

Industrial Enterprises
CS30A1401 IPR as part of enterprises and research B.Sc. (Tech.) 3 1lint. 5
projects strategies
CS31A0150 Advanced Course in Management B.Sc. (Tech.)3 3 5
Accounting






Cost Management

Compulsory studies (45 ECTS cr) year per. ECTS cr
CS10A0260 Managing International Business B.Sc. (Tech.) 3 2 5
CS20A0050  Supply Chain Management B.Sc. (Tech.) 3 2 5
CS30A0150  Accounting and Business Data Processing |B.Sc. (Tech.) 3 3-4 5
and System Design
CS30A0301  Corporate Planning B.Sc. (Tech.) 3 1-2 5
CS31A0050 Management Game B.Sc. (Tech.) 3 3-4 5
CS31A0150 Advanced Course in Management B.Sc. (Tech.)3 3 5
Accounting
CS31A0600  Capital Investment Appraisal B.Sc. (Tech.)3 1 5
CS31A9001  Bachelor's Thesis and Seminar - Cost B.Sc. (Tech.) 3 3-4 10
Management
Optional studies year per. ECTS cr
CS20A0101  Production and Inventory Management B.Sc. (Tech.)3 1 5
CS30A0200  Accounting Information Systems in B.Sc. (Tech.) 3 2-3 5
Industrial Enterprises
CS31A0550  Productivity in Industrial Enterprise B.Sc. (Tech.) 3 4int. 5
AB20A0250  Financial Statement Analysis B.Sc. (Tech.) 3 1-2 5
AB20A1000 Financial Statement Planning B.Sc. (Tech.) 3 1-3 5
Industrial Marketing and International Business
Compulsory studies (45 ECTS cr) year per. ECTS cr
CS10A0260 Managing International Business B.Sc. (Tech.) 3 2 5
CS20A0050  Supply Chain Management B.Sc. (Tech.)3 2 5
CS30A0150  Accounting and Business Data Processing |B.Sc. (Tech.) 3 3-4 5
and System Design
CS30A0301  Corporate Planning B.Sc. (Tech.) 3 1-2 5
CS31A0050 Management Game B.Sc. (Tech.) 3 3-4 5
CS10A0101  Marketing Management B.Sc. (Tech.) 3 3-4 5
CS10A0201  Marketing Research B.Sc. (Tech.) 3 1-2 5
CS10A9000 Bachelor’'s Thesis and Seminar - Industrial |B.Sc. (Tech.) 3 3-4 10
marketing and international business
Optional studies year per. ECTS cr
CS10A0800 The Basics of Doing Business in Russia B.Sc. (Tech.) 3 2 5
CS10A0870 Introduction to Academic Thinking and B.Sc. (Tech.) 3 1-2 5
Industrial Management Research
CS10A0880 Price Management B.Sc. (Tech.)3 3-4 5

Supply Chain and Operations Management
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Compulsory studies (45 ECTS cr) year per. ECTS cr
CS10A0260 Managing International Business B.Sc. (Tech.)3 2 5
CS20A0050  Supply Chain Management B.Sc. (Tech.) 3 2 5
CS30A0150  Accounting and Business Data Processing |B.Sc. (Tech.) 3 3-4 5
and System Design
CS30A0301  Corporate Planning B.Sc. (Tech.) 3 1-2 5
CS31A0050 Management Game B.Sc. (Tech.) 3 3-4 5
CS20A0101  Production and Inventory Management B.Sc. (Tech.)3 1 5
CS20A0200  Coordination in Supply Chain B.Sc. (Tech.) 3 3 5
CS20A9000 Bachelor’'s Thesis and Seminar - Supply B.Sc. (Tech.) 3 3-4 10
Chain and Operations Management
Optional studies year per. ECTS cr
CS20A0110 Teamwork in Supply Chain Improvement |B.Sc. (Tech.)3 4 3
CS20A0450 Industrial Safety B.Sc. (Tech.)2 2 5
CS31A0600  Capital Investment Appraisal B.Sc. (Tech.)3 1 5
AC20A0001  The Principles of Purchasing and Supply  [B.Sc. (Tech.) 3 3 4
Management
CS30A0960 Creating and Managing Business Networks |B.Sc. (Tech.) 3 1-2 5

Bachelor’s thesis and seminar

The Bachelor’s thesis is the final project of the Bachelor’s degree. The aim of the thesis is to equip
students for scientific thinking and to scientific working methods and to prepare students to write
their Master’s thesis. The Bachelor’s thesis is meant to be prepared in the third academic year.
The university’s final thesis guidelines apply to the work. Students also write their maturity test on
the topic of the Bachelor’s thesis.

Each major subject has its own Bachelor’s thesis and seminar course, which corresponds 10
ECTS cr. The Bachelor's thesis of Industrial Management is prepared during the periods 3 and 4.
The working method is project-like (timelines, sub-goals, guidance meetings, etc). The final version
is submitted during period 4 at a time informed by the teacher. More information: course
descriptions of the study guide.

Minor Subject in Bachelor’'s Degree

Minor Subject in Technology 30 ECTS cr

The minor subject in technology is compulsory in the Bachelor's degree for all students of Industrial
Management. Students choose one technology minor subject directly at the beginning of their
studies. In the Master’s degree, students continue minor subject of the Bachelor’'s degree.
Students do not need to apply for the minor subject. The choice of mathematics (A or B) in the first
study year and studies in physics depend on the minor subject in technology (for more information,
please see the general studies of the Bachelor’s degree).

Minor subject in technology, Bachelor’s degree (30 cr) Minor subject in technology, Master’s degree
(20cr)
Information Technology Information Technology, extensive minor
Mechanical Engineering Production Technology or Mechanics and
Design
Energy Technology Energy Technology, extensive minor

Environmental Technology Environmental Technology, extensive minor





Chemical Engineering

Electrical Engineering

Information Technology
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Fiber and Paper Technology or Process
Engineering

Electrical Engineering, extensive minor
Technomathematics

Compulsory studies (14 ECTS cr)

per. ECTS cr

CT30A2001 Introduction to Telecommunications
CT50A2601  Operating Systems
CT60A0200 Fundamentals of Programming

e
N N

Additional courses are chosen from the optional studies’ list to meet the minimum
30 ECTS credits.

requirement of

Optional studies per. ECTS cr
CT30A2201  Laboratory Course in Telecommunications Software 2-3 5
CT30A2500  Basics of TCP/IP 1-2 5
CT30A2600  Wireless Communications 3-4 5
CT30A3500 Introduction to Information Security 2 3
CT50A2000  Foundations of Information Processing | 1-2 5
CT50A2100 Foundations of Information Processing I 3-4 5
CT50A3000  Unix and System Programming 1-2 5
CT60A0210  Practical Programming 3-4 5
CT60A4001  Software Engineering 3-4 5
CT60A4101  Software Engineering Methods 1-2 5
CT60A4301 Databases 3-4 5
Mechanical Engineering

Compulsory studies (6 ECTS cr) per. ECTS cr
BK20A2000  Introduction Manufacturing Technology 2 2
BK20A1901" Basics of Technical Drawing 1 2
BK65A0700  Basics of Engineering Design 3 2

7 If the student has an extensive minor subject in Mechanical Engineering, BK20A1600
Introduction to Physical Metallurgy and Manufacturing Technology Introduction to Physical

) If the student has an extensive minor subject in Mechanical Engineering, BK20A1700 Technical
Drawing | is recommended as a substitute

In addition, courses are selected from the following studies in order to obtain the minimum required
number of credits. Courses from both groups can be chosen.

Production Technology per. ECTS cr
BK20A0200  Welding Technology, Basic Course 3-4 5
BK20A0700  Physical Metallurgy 1-2 5
BK50A1800  Production Engineering, Produktionsteknik 3-4 5
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BK90C0600 Wood Processing Industry | |1 5
Mechanics and Design per. ECTS cr
BK60A0001  Introduction to Mechatronics 3-4 5
BK65A0100 Introduction to Machine Element Design 1-2 5
BK80A0100 Dynamics | 1-2 5
BK80A0401  Basic Course in Strength of Materials 3 3
BK80A1100 FE-analysis, Elementary Course 1-2 5
BK80A2100  Basics of Statics 1 3
Energy Technology

Compulsory studies (13 ECTS cr) per. ECTS cr
BH20A0700 Fundamentals of Engineering Thermodynamics 2 2
BH30A0000 Introduction to Nuclear Engineering 3 2
BH40A1400  Fluid Dynamics | 3 3
BH50A0001 Introduction to Energy Technology 1-2 2
BH50A0200 Introduction to Power Plant Engineering 1 4

Additional courses are chosen from the optional studies’ list to meet the minimum requirement of
30 ECTS credits.

Optional studies per. ECTS cr
BH20A0300 Fundamentals of Heat Transfer 1-2 3
BH30A0100 Basics of Nuclear Engineering 3-4 3
BH40A0100 Renewable Energy 4 3
BH40A1450  Fluid Dynamics Il 4 2
BH61A0000 Fundamentals of Energy Economics 2 2
BH61A0200 Energy Economics 3-4 4
BH80G0000 Bioenergy 1 3
Environmental Technology

Compulsory studies (11 ECTS cr) per. ECTS cr
BH60A0000 Basic Course in Environmental Engineering 1-2 3
BH60A1500 Basic Course on Environmental Management and 1-2 5

Economics
BH60A2000 Emission Trading 3-4 3

Additional courses are chosen from the optional studies’ list to meet the minimum requirement of
30 ECTS credits.

Optional studies per. ECTS cr
BH10A0800 Laboratory Course of Environmental Measurements 2 4
BH60A0100 Atmospheric Physics and Chemistry 3-4 5
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BH60A0900 Environmental Measurements 1 4
BH60A1400 Basic Course in Environmental Engineering for Buildings 3 3
BH60A1800 Introduction to Environmental Law 4.int. 5
BH60A2600 Climate Change 3.int. 3
Chemical Engineering

Compulsory studies (13 cr) per. ECTS cr
BJ30A0302 Process and Plant Design 1-2 7
BJ70A0600  Analytical Chemistry Laboratory Course 3-4 3
BJS0OAO001 General Chemistry 3 3

Additional courses are chosen from the optional studies’ list to meet the minimum
30 ECTS credits.

requirement of

Optional studies per. ECTS cr
BH40A0250 Pumps, Blowers, Fans and Compressors 1 2
BH40A1400  Fluid Dynamics | 3-4 3
BJ20A0200 Laboratory Course of Mechanical Process Engineering 1-3 3
BJ20A0301 Introduction to Process Simulation 1-2 5
BJ20A1400 Particle Technology and Treatment of Particulate Solids 1 2
BJ50A0101  Technical Polymer Chemistry 3-4 3
BJ50A0200 Natural Polymers 2-4 4
BJ60A0001 Introduction Course in Paper Technology 1-2 5
BJ60A0900 Fibre and Paper Manufacture 3-4 5
BJ90A0900 Industrial Chemistry and Technical Polymer Chemistry 1-2 4
Laboratory Course

BJ90A1000 Natural Resources in Chemical and Energy Industries 3-4 3
Electrical Engineering

Compulsory studies (11 ECTS cr) per. ECTS cr
BL10A0100  Basics of Electrical Engineering 1-2 3
BL10A3000  Safety Regulations in Electrical Installations 3-4 4
BL30A0000  Electric Circuits 2-3 4

Additional courses are chosen from the optional studies’ list to meet the minimum
30 ECTS credits.

requirement of

Electrical Power Engineering per. ECTS cr
BL20A0700 Introduction to Electrical Power Systems 1 4
BL20A0800 Electric Process Heating 4 3
BL30A0200 Laboratory Course in Electrical Engineering 1-4 3
BL30A0500 Introduction to Electrical Drives 2 3
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Control Engineering and Automation Technology per. ECTS cr
BL40A0300"  Control Systems, Introduction 3-4 3
BL40A0400 Digital Signal Processing 1-2 5
BL40A0700  Digital Filters 3-4 5
BL40A1400"  Automation Systems Technology 3-4 6
BL40A0000 Mathematical Software for Control Engineering and Digital |1.int. 2
Signal Processing
BL40A0501 Digital Control, an Introduction 1-2 4

"’ Recommended when the student chooses optional studies from this minor subject

Electronics per. ECTS cr
BL50A0020 Basic Electronics B 2 3
BL50A0100 Basic Analog Electronics 3-4 5
BL50A0200 Introduction to EMC 1 2
BL50A0300 An Introduction to RF and Microwave Circuits 1 2

Optional Studies in Bachelor’s Degree

Students must take a sufficient amount of optional studies to complete the 180 ECTS credits
required for the degree. If the general, major and minor studies amount to 180 ECTS credits,
optional studies do not need to be carried out.

All university-level studies are suitable as optional studies. If the studies are carried out in an
institution other than LUT, the student must apply for their inclusion in the degree. The application
form and more information can be found on the web site of Student Services.

Leadership training of the Finnish Defense Forces (6 ECTS cr), CS90A0100 Peer tutoring (3 ECTS
cr) and the open university course LUT BM20A9100A Introduction to University Mathematics (3
ECTS cr) are accepted as optional studies.

Internship in Bachelor’s Degree

The internship in the Bachelor's degree is worth 2 ECTS credits. This compulsory internship is part
of the general studies of the degree. Students must requests for the approval of their internship; for
more information, please see the web site of Industrial Management - opiskelu = nykyiset
opiskelijat (studies = current students).

Maturity Test

A written maturity test, where also the student’s knowledge of his or her language of education
(Finnish or Swedish) is tested, must be taken in the Bachelor’s degree. The topic of the maturity
test is related to the Bachelor’s thesis topic. More information about the maturity test can be found
for example at the beginning of this guide or on the web pages of the Department of Industrial
Management.

Master of Science (Technology) (120 ECTS cr)

M.Sc. Degree Structure

General Studies 10 ECTS cr
Major Studies 70 ECTS cr
Minor Studies in Technology 20 ECTS cr
Optional Studies 20 ECTS cr
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Total

| 120 ECTScr

Master of Science (Technology) General Studies 10 ECTS cr

Compulsory studies year per. ECTS cr
CS90Atekn Technology studies DI 1-2 0-8 (*
HARG6 Internship 6 ECTS cr (B.E. min. 2 ECTS cr) DI 1-2 6
BM20Axxxx  Mathematics DI 1-2 0-8 (*

*) Chosen so as to complete the minimum requirement of 10 ECTS cr for general studies

Corrections

Technology studies 0-8 ECTS cr refers to courses of Information Technology, Mechanical
Engineering, Environmental Technology, Electrical Engineering or Chemical Engineering
depending on the student’s choice (also Bachelor’'s level courses or courses from more
than one subject), courses not already included in the minor subject in the personal study
plan.

Holders of a B.E. degree from a university of applied sciences in a field other than Industrial
Management, Forestry or Logistics can replace the technology studies in the general
studies with studies in Industrial Management

Internship: Holders of a B.E. degree from a university of applied sciences are required an
internship of 2 ECTS cr. In addition, the student completes optional studies to meet the
credit minimum

Mathematics 0-8 ECTS cr: possibility to choose a course in mathematics, which is not
already included in the degree (applies also to the Bachelor's degree) or in complementary
studies

Major Studies in Master’s Degree 70 ECTS cr

Compulsory major studies and optional major studies together must amount to at least 70 ECTS

cr.

Innovation and Technology Management

Compulsory studies (52 ECTS cr) year per. ECTS cr
CS30A1001  Product and Technology Strategy: M.Sc. (Tech.)1 1-3 7
Advanced Course in Innovation
Management
CS30A1051  Methods of Technology Management M.Sc. (Tech.)2 3 6
CS30A1100 Decision Support Systems in Industrial M.Sc. (Tech.)2 1-3 9
Engineering and Management
CS90A0060  Master's Thesis M.Sc. (Tech.)2 1-4 30
Optional studies year per. ECTS cr
CS30A1151  Strategic Management in an Enterprise M.Sc. (Tech.) 1- 3-4 5
2
CS30A1250  Global Forest Industry M.Sc. (Tech.)1 4 5
CS30A1350 Innovation Systems M.Sc. (Tech.)1 3int. 5
CS30A1361  Creativity in Innovation Processes M.Sc. (Tech.)1 4 int. 5
CS30A1450 Risk Management and Insuring in Industrial [M.Sc. (Tech.)1 4 5
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Company
CS30A1500 Transportation Systems M.Sc. (Tech.) 1- 4 int. 5
2
CS30A1551  System Dynamics and Industrial M.Sc. (Tech.)1-1-2int. 5
Management 2
CS30A1601  Case Course in Strategy Consulting M.Sc. (Tech.)1 1-2 3
CS30A1651  Process and Product Innovations M.Sc. (Tech.) 1- 1-4 10
2
CS30A1660  Open Innovation M.Sc. (Tech.)2 3 5
CS30A1670  Service Innovation and Management M.Sc. (Tech.)2 1-2 5
CS30A7000  Technology Management in Japan M.Sc. (Tech.)1 1int. 3
CS31A0200  Special Issues of Activity-Based Accounting [M.Sc. (Tech.) 1 3-4 5
CS31A0350 Performance Measurement Systems M.Sc. (Tech.)1 1int. 5
CS31A0400 The Implementation of a Performance M.Sc. (Tech.)1 2 5
Measurement System
CS31A0650  Capital Investment and Cost Models M.Sc. (Tech.) 1- 3 5
2
CS35A0200 e-Business Management M.Sc. (Tech.)2 1-2int. 7
Cost Management
Compulsory studies (50 ECTS cr) year per. ECTS cr
CS31A0200  Special Issues of Activity-Based Accounting [M.Sc. (Tech.) 1 3-4 5
CS31A0300  Seminar of Cost Management M.Sc. (Tech.)I1- 3-4 5
2
CS31A0350 Performance Measurement Systems M.Sc. (Tech.)1 1int. 5
CS31A0650  Capital Investment and Cost Models M.Sc. (Tech.)1- 3 5
2
CS90A0060 Master's Thesis M.Sc. (Tech.)2 1-4 30
Optional studies year per. ECTS cr
CS30A1100 Decision Support Systems in Industrial M.Sc. (Tech.)2 1-3 9
Engineering and Management
CS30A1151  Strategic Management in an Enterprise M.Sc. (Tech.) 1- 3-4 5
2
CS30A1250  Global Forest Industry M.Sc. (Tech.)1 4 5
CS30A1601  Case Course in Strategy Consulting M.Sc. (Tech.)1 1-2 3
CS31A0250 Advanced Management Accounting M.Sc. (Tech.) 1- 2 7
2
CS31A0400  The Implementation of a Performance M.Sc. (Tech.)1 2 5
Measurement System
CS31A0450  Successful Performance Management M.Sc. (Tech.) 2 3int. 5
CS31A0500 Perspectives on Performance Management |M.Sc. (Tech.) 2 2 int. 5
AB20A0650  Consolidated Financial Statements M.Sc. (Tech.)1-1 5
2
AB20A0750  Special Issues of Corporate Analysis M.Sc. (Tech.)1- 3 5
2
AB20A0950 Real Options and Decision Making in a Firm|M.Sc. (Tech.)1- 3 6
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2
Industrial Marketing and International Business
Compulsory studies (52 ECTS cr) year per. ECTS cr
CS10A0151  Business Relationships and Networks M.Sc. (Tech.)1 3-4 5
CS10A0350  Qualitative Research in Marketing M.Sc. (Tech.)1 3-4 5
CS10A0550 International Business Methods M.Sc. (Tech.)1 1-2 7
CS10A0852  European Union — Competitiveness and M.Sc. (Tech.))1 4 5
Enlargement
CS90A0060  Master's Thesis M.Sc. (Tech.)2 1-4 30
Optional studies year per. ECTS cr
FV10Akie2 Language studies 4-6
CS10A0401  Project Marketing and Solution Business DI 2 1 5
CS10A0600 Doing Business in Transitional Economies [DI 1 3-4 7
CS10A0651  Management of Innovations in Russia DI1 4 5
CS10A0751  Enterprises and Competition in Russia DI1 3 6
CS10A0890 Business Ethics DI1 3-4 5
CS35A0050 Value Networks in Industrial Enterprises DI 1-2 3int. 5
CS35A0200 e-Business Management DI 2 1-2int. 7
CS35A0300  Project Management DI 1-2 4 int. 5
CS30A1551  System Dynamics and Industrial DI 1-2 1-2int. 5
Management
CS30A1601  Case Course in Strategy Consulting DI1 1-2 3
AC40A0452 International Marketing of High Technology (DI 1-2 1 6
Products and Innovations
AC40A0651 International Business Strategies DI 1-2 3-4 6
AC40A0800 Corporate Strategy for Emerging Markets |DI 1-2 3 6

Specialization field for foreign students, Russia and Transitional Economies: Business

Environment

Compulsory studies (50 ECTS cr) year per. ECTS cr
CS10A0550 International Business Methods M.Sc. (Tech.)1 1-2 7
CS10A0600 Doing Business in Transitional Economies |M.Sc. (Tech.)1 3-4 7
CS10A0751  Enterprises and Competition in Russia M.Sc. (Tech.)1 3 6
CS90A0060  Master’'s Thesis M.Sc. (Tech.)2 1-4 30

Additional courses are chosen from the optional studies’ list to meet the minimum requirement of
70 ECTS credits.

Optional studies year per. ECTS cr

CS10A0651  Management of Innovations in Russia M.Sc. (Tech.)1 4 5

CS10A0852  European Union — Competitiveness and M.Sc. (Tech.))1 4 5
Enlargement

CS30A1551  System Dynamics and Industrial M.Sc. (Tech.)1-1-2int. 5

Management

2
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AC40A0452 International Marketing of High Technology |M.Sc. (Tech.) 1- 1 6
Products and Innovations 2

AC40A0651 International Business Strategies M.Sc. (Tech.) 1- 3-4 6
2

AC40A0800  Corporate Strategy for Emerging Markets  [M.Sc. (Tech.) 1- 3 6
2

Supply Chain and Operations Management

Compulsory studies (50 ECTS cr) year per. ECTS cr
CS20A0250  Decision-Making in Supply Chain M.Sc. (Tech.)2 1-2 6
CS20A0300  Strategic Improvement of Operations M.Sc. (Tech.)1 3 6
CS20A0400  Supply Chain Improvement Project M.Sc. (Tech.) 1- 4 8
2
CS90A0060  Master's Thesis M.Sc. (Tech.)2 1-4 30
Optional studies year per. ECTS cr
CS10A0151  Business Relationships and Networks M.Sc. (Tech.)1 3-4 5
CS20A0310  Service Operations Management M.Sc. (Tech.))1 4 5
CS20A0350  Workshop on Supply Chain Management |M.Sc. (Tech.)1 3 5
Theories
CS20A0550  Safety Management M.Sc. (Tech.))1 4 5
CS20A0600  Safety Management Advanced Training M.Sc. (Tech.)1 1-4 5
Course
CS30A1151  Strategic Management in an Enterprise M.Sc. (Tech.) 1- 3-4 5
2
CS30A1500 Transportation Systems M.Sc. (Tech.) 1- 4 int. 5
2
CS30A1551  System Dynamics and Industrial M.Sc. (Tech.)1-1-2int. 5
Management 2
CS30A1601  Case Course in Strategy Consulting M.Sc. (Tech.)1 1-2 3
CS30A1670  Service Innovation and Management M.Sc. (Tech.)2 1-2 5
CS35A0050 Value Networks in Industrial Enterprises M.Sc. (Tech.) 1- 3int. 5
2
CS35A0200 e-Business Management M.Sc. (Tech.)2 1-2int. 7
CS35A0251  Information Management of Business M.Sc. (Tech.) 2 3int. 6
Processes
AC20A0150  Strategy and Supply Management M.Sc. (Tech.)1-1 8
2
AC20A0200  External Resource Management M.Sc. (Tech.) 1- 2 5
2

Master’s Thesis

The Master’s thesis (30 ECTS cr) is part of the Master's degree major studies. The Master’s thesis
includes an obligatory presentation of one’s own work in the Master’s thesis seminar. More
information is available from the electronic thesis roadmap and from the supervising professor
supervisor (1st examiner).

Minor in Master’s Degree





1 Extensive minor studies in technology 20 ECTS cr

The student chooses the continuation of the Bachelor’s level minor subject for the Master’s degree.

Thereby, extensive studies (30 cr and 20 ECTS cr) from one technology field are completed. An
exception to this is the minor subject of Technomathematics: it is suitable as the continuance of
any minor subject in the Bachelor’s degree.

If the student completes only the Master’s degree and the complementary studies at LUT (for
example students with the degree of Bachelor of Engineering from a university of applied

sciences), the minor subject in the Master’s degree is defined at the beginning of the studies in the
personal study plan (HOPS).

Information Technology

Compulsory studies (13 ECTS cr) per. ECTS cr
CT30A3500 Introduction to Information Security 2 3
CT60A0210 (* Practical Programming 3-4 5
CT60A4301 Databases 3-4 5

") Completed if the course is not included in the Bachelor’s degree.

Additional courses are chosen from the optional studies’ list to meet the minimum
20 ECTS credits.

requirement of

Optional studies per. ECTS cr
CT30A2201  Laboratory Course in Telecommunications Software 2-3 5
CT30A2500 Basics of TCP/IP 1-2 5
CT30A2600  Wireless Communications 3-4 5
CT30A3600 Information Networks and Security 4 4
CT30A8001  User-Centric Service Design 3 5
CT30A9000  Seminar on Communications Engineering 3-4 4
CT50A2000 Foundations of Information Processing | 1-2 5
CT50A2100 Foundations of Information Processing 3-4 5
CT50A3000  Unix and System Programming 1-2 5
CT50A4000 Introduction to Intelligent Computing 3-4 5
CT60A4001  Software Engineering 3-4 5
CT60A4101  Software Engineering Methods 1-2 5
CT60A4301 Databases 3-4 5
CT60A4400  Project Management 1-2 5
CT60A7201  Architecture in Systems and Software Development 3-4 7

Optional studies may also include courses from the Bachelor's degree minor subject in Information
Technology. Important: Every course can be included only once in either the Bachelor’s or
Master’s degrees.

Mechanical Engineering
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The minor subject of Mechanical Engineering (30 ECTS cr in the Bachelor’s degree) is a
prerequisite for every extensive minor in mechanical engineering in the Master’'s degree. The

student chooses Production Technology or Mechanics and Design.

Production Technology

Compulosory studies (11 ECTS cr) per. ECTS cr
BK20A2100  Structural Materials 1-2 5
BK50A0501  Production Engineering, Special Course 3-4 6

Additional courses are chosen from the optional studies’ list to meet the minimum requirement of
20 ECTS credits.

Optional studies per. ECTS cr
BK20A0301 Welding Technology, Advanced Course 1-2 6
BK20A1000 Virtual Welding 3-4 3
BK30A0000 Beam Processing 3-4 5
BK90CO0700 Wood Processing Industry I, Mekanisk traindustri Il 2 5
Mechanics and Design

Compulsory studies (11 ECTS cr) per. ECTS cr
BK20A2100  Structural Materials 1-2 5
BK65A0300 Machine Design 1-2 6

Additional courses are chosen from the optional studies’ list to meet the minimum requirement of
20 ECTS credits.

Optional studies per. ECTS cr
BKB60A0200 Mechatronics 1-2 6
BK70A0000 Simulation of a Mechatronic Machine 3-4 6
BK80A2201 Design of Steel Structures | 1-2 5
BK80A2500 Dynamics Il 3-4 5

Energy Technology, extensive minor

Compulsory studies (3 ECTS cr) per. ECTS cr
BH40A0300 Applied Thermodynamics 2 3

Additional courses are chosen from the optional studies’ list to meet the minimum requirement of
20 ECTS credits.

Optional studies per. ECTS cr
BH20A0450  Heat Transfer 3-4 3
BH20A0800 Engineering Thermodynamics 3-4 5
BH30A0200 Nuclear Engineering | 1-2 6
BH30A0300 Nuclear Engineering I 3-4 5
BH30A0600 Radiation Protection 2 3
BH30A0700 Reliability Engineering 1-2 4
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BH30A1100 Nuclear Waste Management 4 2
BH30A1300 Management of Nuclear Accidents 4 3
BH40A0200 Pumps, Blowers, Fans and Compressors 1 3
BH40A0800  Turbomachinery 2 4
BH40A0900  Design of Turbomachinery 3 4
BH50A0300 Power Plant Engineering 3-4 6
BH50A0500 Introduction to Combustion and Boiler Technology 3 5
BH50A0600  Natural Gas Technology 1 4
BH50A1700  Distinct Heating Technology 3 4
BH50A0900 Maintenance Management 1 4
BH61A0300 Climate Strategy and Emission Forecasts 1-2 5
BH61A0500 Energy Economics in Wood Processing Industry 3-4 6
Environmental Technology, extensive minor

Compulsory studies (25 ECTS cr) per. ECTS cr
BH60A0250  Solid Waste Management 1-2 7
BH60A0450  Air Pollution Management 3-4 6
BH60A0650 Wastewater Management 3-4 6
BH60A1701  Corporate Responsibility and Management 3-4 6

Chemistry, extensive minor

The minor subject Chemical Engineering is a prerequisite — the prerequisites in the course
descriptions do not apply. The student chooses Fiber and Paper Technology or Process

Engineering.

Fiber and Paper Technology

Compulsory studies (15 ECTS cr) per. ECTS cr
BJ60A0001 Introduction Course in Paper Technology 1-2 5
BJ60A0800 Fiber and Paper Technology, Laboratory Course 1-2 5
BJ60A0900 Fiber and Paper Manufacture 3-4 5

Additional courses are chosen from the optional studies’ list to meet the minimum requirement of

20 ECTS credits.

Optional studies per. ECTS cr
BJ60A0501 Paper Chemistry, Laboratory Course 3-4 4
BJ60A1000"  Fiber and Paper Technology; Personal Assignment 3-4/1-2 6
BJ60A1100"  Fiber and Paper Technology; Personal Assignment 3-4/1-2 10
BJ60A1200 Sheet Formation and Wet End Chemistry 1-2 5
BJ60A1300 Usage and Properties of Paper 3-4 5
BJ60A1400 Chemical Pulping Technology 1-2 5
BJ60A1600 Coating and Plating Chemistry 3-4 3

1) Interchangeable





Process Engineering

Compulsory studies (17 ECTS cr) per. ECTS cr
BH20A0300 Fundamentals of Heat Transfer 1-2 3
BJ20A0100 Mechanical Separation Processes 3-4 4
BJ20A1500 Introduction to Mass Transfer 3-4 2
BJ20A1600 Chemical Engineering Unit Operations | 1-2 4
BJ30A0400 Seminar on Process Design 3-4 4

Additional courses are chosen from the optional studies’ list to meet the minimum
20 ECTS credits.

requirement of

Optional studies per. ECTS cr
BJ20A0301 Introduction to Process Simulation 1-2 5
BJ20A1801 Chemical Engineering Unit Operations | 1-2 5
BJ20A0800 Treatment Processes of Industrial Discharges 3-4 5
BJ20A1100 Filtration and Mixing 3-4 6
BJ30A0600 Modeling of Unit Processes 3-4 6
BJ40A0000 Creative Design 1 3
BJ40A0100 Product Design 4 5
BJ90A0100 Chemical Reaction Engineering 1-2 6

Electrical Engineering, extensive minor

Courses are chosen from the optional studies’ list to meet the minimum requirement of 20 ECTS

credits.

Optional studies per. ECTS cr
BL20A0100  Thermal Design of an Electric Device 3 3
BL30A0800 Electromagnetic Components 1 3
BL40A0700  Digital Filters 3-4 5
BL40A1710 Digital Electronics 1-2 6
BL50A1400 Basic Analog Electronics 1-2 6

Technomathematics

Teacher tutors of mathematics help students as needed to choose the most suitable courses for

the minor subject of Technomathematics for their personal study plan.

For the minor subject of the Master’s degree, courses are selected from groups 1 and 2 to meet
the minimum requirement of 20 ECTS credits. In addition, at least 12 ECTS cr of courses from
group 2 must be completed.

Group 1

|per.

ECTS cr
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BM20A1001 Mathematics Tutoring 1-2 4
BM20A1410  Statistics Assignment 1 1
BM20A1501  Numerical Methods | 3 3
BM20A1601  Matrix Calculus 4 4
BM20A2401 Mathematical Modeling 1-2 5
BM20A4301 Introduction to Technical Computation 4 4
BM20A4310 Practical Assignment in Technical Computation 4 1
BM20A4400 Special Course on Applied Mathematics 1-4 3-5
Group 2 per. ECTS cr
BM20A1300 Complex Analysis 1 3
BM20A1801 Linear Optimization 3 6
BM20A1900  Statistics Il 2 3
BM20A2000  Simulation 1 4
BM20A2102 Differential Equations 3 6
BM20A2201 Logic and Discrete Methods 4 4
BM20A2500 Linear Algebra and Normed Spaces 1 3
BM20A2600 Integral Transforms 4 3
BM20A2701  Numerical Methods Il 4 3
BM20A2800 Nonlinear Optimization 4 4
BM20A2901 Discrete Optimization 4 5
BM20A3001  Statistical Analysis in Modeling 2 5
BM20A3101 Fuzzy Sets and Fuzzy Logic 1-2 6
BM20A3202  Fuzzy Engineering 3-4 6
BM20A3301  Stochastic Theory and Models 4 3-5
BM20A3401 Design of Experiments 4 4
BM20A3602 Fuzzy Data Analysis 3 6
BM20A3801 Advanced Mathematical Methods 1-4 3-6
BM20A3900 Modelling Methodology in Process Engineering 1-2 6
BM20A4100 Vector Analysis in Engineering 1 4
BM20A4201  Applied Functional Analysis 2-3 4-6
BM20A4500 Evolutionary Computation 2 5
BM20A4600 Continuum Models 3 4
BM20A4700 Modelling with Partial Differential Equations 2 4

Optional Studies in Master’s Degree
Any university-level studies may be included in optional studies. The student has to apply for the

credit transfer of studies completed outside of LUT. The application form and more information can
be found on the faculty’s web pages. Optional studies are completed so as to obtain the 120 ECTS
cr required for the degree. For example, if the general, major and minor studies altogether amount
to 100 ECTS cr, 20 ECTS cr of optional studies must be completed. Correspondingly, optional
studies do not need to be completed if the other studies amount to at least 120 ECTS cr (for
example, the student has enough additional courses in the major and minor subjects).

Students are free to fill the quota of optional studies for example by completing another minor
subject or by improve their knowledge of languages. Leadership education of the Finnish Defense
Forces (6 ECTS cr), CS90A100 Peer Tutoring (3 ECTS cr) and the LUT open university course
BM20A9100A Introduction to University Mathematics can be included in the optional studies of the
Master’s degree, if they have not already been included in the Bachelor’s degree.

Internship in Master’s Degree
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A compulsory internship of 6 ECTS cr is included in the general studies of the Master’s degree (or
at least 2 ECTS cr for those with the degree of Bachelor of Engineering). In addition to the
compulsory internship, students may include an internship of a maximum of 10 ECTS credits in the
optional studies of Master’s degree.

Maturity test

If the student has already taken the maturity test in his or her former degree from a university or
university of applied sciences (for example the Bachelor’'s degree), the maturity test will only be a
presentation of one’s Master’s thesis. The presentation of one’s own work is an obligatory part of
the Master’s thesis. More information about the maturity test can be found for example in the first
section of this guide and on the web pages of the Department of Industrial Management.





