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FORMAL INFORMATION 

 

Bachelor’s Programme: 

Name of degree programme (Finnish) Tietotekniikan koulutusohjelma – Tekniikan 

kandidaatti 

Name of degree programme (English) Bachelor of Science (Technology) in 

Information Technology 

Language of instruction Finnish (88%), English (12%) 

Contact Person Head of Department of Information 

Technology (LUT IT), Prof. Jari Porras 

Email Jari.Porras@lut.fi 

Telephone number +358 400 555 427 

Fax +358 5 621 2899 

Web address www.it.lut.fi 

 

Master’s Programme: 

Name of degree programme (Finnish) Tietotekniikan koulutusohjelma – Diplomi-

insinööri 

Name of degree programme (English) Master of Science (Technology) in 

Information Technology 

Language of instruction English (92.5%), Finnish (7.5%) 

Contact Person Head of Department of Information 

Technology (LUT IT), Prof. Jari Porras 

Email Jari.Porras@lut.fi 

Telephone number +358 400 555 427 

Fax +358 5 621 2899 

Web address www.it.lut.fi 

 

1. FORMAL SPECIFICATIONS  

1.1 Name of the programme 

Tietotekniikan koulutusohjelma, tekniikan kandidaatin tutkinto 

Tietotekniikan koulutusohjelma, diplomi-insinöörin tutkinto 

 

Bachelor’s degree programme in Information Technology 

Master’s degree programme in Information Technology 
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1.2 Type of the programme  

Both the Bachelor’s degree programme and the Master’s degree programme are more 
research-oriented full time programmes. The Master’s degree is consecutive to the Bachelor’s 
degree. 

 

The Bachelor’s degree programme is aimed at Finnish students, and teaching is mainly (88 %) 
given in the Finnish language. However, some modules taught in English can be included in 
the studies.  

 

The Master’s degree programme is mainly (92,5 %) given in English and the modules included 
are common both for Finnish students continuing from Bachelor’s programme and 
international students accepted directly into International programme of the LUT IT. 

 

Obligatory studies in foreign languages are included in both degree programmes. The 
Bachelor’s degree programme may include language studies maximum of 15 ECTS credits 
and the Master’s degree programme 10 ECTS credits respectively.  

 

Studying abroad is not obligatory, but the university encourages students to do so. LUT takes 
part in a number of international student exchange programmes (such as Erasmus and 
Nordtek), and has many bilateral student exchange agreements. Studies in foreign universities 
can be included in the student’s degree in LUT, if they are suitable to substitute or extend 
studies in the LUT degree programme. It is recommended that students present a study plan 
before starting studies abroad, if they intend to apply for the recognition and inclusion of the 
studies abroad. 

 

Information Technology programme has teachers and researchers from foreign universities 
and industry, which makes it possible to widen both the educational, cultural, and business 
perspectives of the education. 

1.3 Final degree 

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

 

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 programme has two cycles: the lower (Bachelor) and the higher (Master) university 
degrees. LUT IT also offers separate Master’s programmes, which are not included in the 
accreditation. 

1.4 Standard period of study and credit points gained 

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

 

The extent of studies is measured by the European Credit Transfer and Accumulation System 
(ECTS) credit units. Courses are quantified according to the work load required. The average 
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input of 1600 working hours needed for the studies of one academic year corresponds to 60 
credits (The Government Decree on University Degrees 794/2004, enclosure 2). 

 

The academic year is divided into two semesters. The autumn semester (divided into periods 
1 and 2) and spring semester (divided into periods 3 and 4) each include two standard periods 
lasting seven weeks and at least one additional examination week. The students can enrol in 
the first period of either semester. 

 

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. All 
of the course details are given in the course descriptions available in the study guide 
(enclosure 3) for the LUT IT courses while the course descriptions from other departs are 
listed in enclosure 7. The study guide presents how courses are divided between the study 
years. The scheduling of courses is planned accordingly. The programmes described here are 
planned for full-time studies. 

1.5 Expected intake for the programme  

The expected intake for the academic year 2012-2013 is 35 enrolments for consecutive 
programmes (Bachelor’s + Master’s degrees, see section 1.2) and 35 enrolments for non-
consecutive Master’s programmes, which are not included in the accreditation process. 

1.6 Degree programme history and the start date within the academic year 

The consecutive degree programmes in Information Technology have been offered at LUT 
since 1985. The programmes (Bachelor’s + Master’s degrees), which are included in this 
accreditation process, have been offered for six years so far (since year 2005 due to 
implementation of the Bologna Process in the Finnish universities). The academic year of the 
university starts on August 1st and ends on July 31st.  

1.7 Amount and type of fees/charges 

According to the Universities Act education leading to a university degree and entrance 
examinations relating to student admission shall be free of charge for Finnish students. The 
admission is free also for citizens of countries within the EU/EEA as well as Switzerland. 

 

However, to have the right to study, students must pay the student union membership fee. For 
the academic year 2011-2012 the fee was 103 Euros. This membership entitles students to 
have lunch at a reduced price in all the student canteens in Finland and free medical treatment 
from the National Student Health Service in all the universities in Finland. 

 

In 2011-2012 three of LUT's nine master's programmes introduced tuition fees. In general, 
individuals who are citizens of countries outside of the European Union (EU), European 
Economic Area (EEA) and Switzerland are required to pay tuition fees in following degree 
programmes: Master's Degree Programme in Mechanical Engineering, Master's Degree 
Programme (CBU) in Business and Administration in International Technology and Innovation 
Management, MITIM and Master's Degree Programme in Strategic Finance (MSF). 2012-2013 
tuition fees will be introduced to all other programmes. 
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2. DEGREE PROGRAMMES: CONTENT, CONCEPT AND IMPLEMENTATION  

2.1 Aims of the programme of studies 

The Degree Programmes in Information Technology provide for the students the necessary 

theoretical and practical knowledge, skills and capabilities required by the IT industry and 

academic research institutions. A person who graduates from the Bachelor’s or Master’s 

Degree Programme is capable of continuing his/her studies in the field of IT. The Degree 

Programmes combine up-to-date research knowledge and the fundamentals of computer 

science and provides this information to the students with modern and efficient teaching 

methods. LUT quality bonus of the education has been granted for the Degree Programmes 

since year 2007 (see Section 6.1.1). 

The education in LUT IT is international, multidisciplinary and multicultural. LUT IT together 

with the Department of Industrial Management form the Faculty of Technology Management, 

but the students can also take courses offered by the other departments in the university. 

LUT IT offers also many international Master’s programmes and opportunities for student 

exchange as well as a specialized Master’s programme designed to be completed 

concurrently with a full-time job. This self-assessment report focuses on the Bachelor's and 

Master's programmes offered for full time students. 

The Degree Programme in Information Technology educates Bachelors and Masters of 

Science for the needs of industry, research institutions, businesses, and public administration 

within the field of Information Technology. The Bachelor’s Degree Programme in Information 

Technology has one common major topic “Computer Science and Communications 

Software” whereas Master’s Degree Programme in Information Technology is divided into 

three major topics; “Communications Software”, “Intelligent Computing” and “Software 

Engineering”. Post-graduate studies are possible in each of the major topics. The general 

objective of the Degree Programme is to educate experts who can efficiently work in teams 

and to provide them a solid ground for the independent continuation of learning in the ever-

changing field of computer science.  

2.2 Learning outcomes of the programmes 

The learning outcomes of the programmes for the Bachelor’s and Master’s degrees in 

Information Technology are introduced in the following and in the study guide (enclosure 3 

and 7). The study guide is accessible on the LUT web site to all students, staff members and 

all other interested parties.  

The relationship between the learning outcomes according to ASIIN’s subject-specific criteria 

and the objectives of the degree programme (Bachelor’s and Master’s levels separately) 

according to the module handbook and ACM/IEEE Computer Science Curriculum are 

evaluated in enclosure 5. The motivation for using the ACM/IEEE Computer Science 

Curriculum is twofold: first, it has been accepted and used widely in computer science 

programmes and second, it presents a detailed model of the core of computer science 

education. 

Bachelor’s Degree Programme 

All the students in the Bachelor’s degree programme in Information technology have the 

same major, computer science and communications software. The students graduating from 
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the study programme have the following learning outcomes and also the superordinate 

educational objectives of the BSc graduates: 

 

The graduates with the Bachelor’s degree 

 BSc1: understand the basic principles of scientific thinking and working 

 BSc2: have basic skills in mathematics and natural sciences 

 BSc3: have basic skills in computer science and programming 

 BSc4: can solve problems with self made computer programs 

 BSc5: can describe and solve problems using software engineering techniques and 

methods 

 BSc6: can solve data communication problems using various communication 

networks and different communication patterns  

 BSc7: know the basics of the principles of intelligent computing 

 BSc8: are capable of independent study and are ready for life-long learning. 
 

(BSc9) The graduates can participate in software projects using the acquired knowledge and 

technical skills applying them in different application domains taking into account technical, 

social, and economical constraints. (BSc10) The graduates can communicate both verbally 

and in writing and can work as a part of a project team using both the domestic languages as 

well as English. 

Master’s Degree Programme 

The graduates from the master’s degree program in Information Technology have a solid 

foundation in information technology and expertise in the specialities of the major. The 

graduates are able to work in various roles as members of a group both in domestic and 

international environments. The learning outcomes and also the superordinate education 

objectives in the Master’s degree programme are the following: 

The graduates with the Master’s degree 

 MSc1: are able to take advantage of the disciplines of scientific consideration and 

reasoning and are able to exploit scientific approaches and methods   

 MSc2: master thoroughly the specialities of the selected major  

 MSc3: are able to act as experts and developers in their fields of speciality during the 

working life 

 MSc4: understand the foundations of the minor subject selected  

 MSc5: possess good communications skills and proficiency in at least one foreign 

language 

 MSc6: possess good skills in presenting, in knowledge and capabilities in cultural and 

multinational aspects, team work, project work, and in leadership and management  

 MSc7: are ready for doctoral studies and life-long learning in working life. 
 

(MSc8) The Masters graduated from the programme are able to participate in software 

projects in the role of an expert or as a leader and they are able to apply their knowledge and 

capabilities to the challenges in development projects. (MSc9) The graduates are able to 

apply scientific knowledge and methods in practice, they are able to communicate both orally 

and in writing and they are able to participate in a project group in a multi-cultural 

environment. The education is mainly given in English language and as such, the graduates 

can communicate both orally and in writing using English language. Furthermore, each major 
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has the following learning outcomes completing the learning outcomes (and superordinate 

objectives) listed for the full program: 

 

Graduates from Communications Software (CS) 

 know the structures and operations of various networks and aspects affecting their 

operation, such as wireless nature, mobility and security 

 know the use of services and applications as a part of distributed environment 

 know the various communication models and protocols and the ways to use them 

 are able to read and produce specifications 

 are able to design, model and implement network-enabled services and applications 

for the distributed environment. 
 

Graduates from Intelligent Computing (IC) 

 are able to analyze and find solutions for challenging problems in information 

processing through transforming them into algorithmic form 

 are able to apply mathematical methods in algorithms 

 are able to apply intelligent and learning approaches of information processing to 

solve problems in information technology  

 are able to use and rationally select solutions and methods in computer vision, 

computer graphics, compiler construction, machine learning and artificial intelligence. 
 

Graduates from Software Engineering (SE) 

 can explain the role of software and information systems in the modern society and 

business 

 can apply modern design techniques and methods in daily software engineering 

 can participate in software projects as an expert in their specialisation area or as a 

project manager 

 can recognise problems in software development and improve processes in technical, 

project management, and organisational areas 

 can describe the company activities as processes, specify the documents produced 

in different phases of the development, and adopt suitable measurements to support 

systematic production.  

2.3 Learning outcomes of the modules  

Description of the objectives of individual university modules is presented in the module 

handbook, i.e. study guide (enclosure 3 and 7).  

The curriculum matrices (enclosure 5a, 5b and 5c) show the linkage between the 

superordinate objectives and the courses of the Degree Programme in Information 

Technology. The Bachelor’s degree and the Master’s degree have been described and 

discussed separately. The presented matrices also displays the level of know-how 

(knowledge, skills and competences) each course provides for the student. Enclosure 5c 

describes in detail how the module analysis has been done and how ASIIN’s subject-specific 

criteria are evaluated against the objectives of LUT IT degree programmes. 

The curriculum is designed to cater for the professional needs of Bachelor’s and Master’s 

level graduates. In Finland, the Bachelor’s degree of research universities is primarily 

considered as a gateway to Master’s degree studies, introducing the student to scientific 
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thinking and methods. The courses arranged by LUT IT for the Bachelor’s degree have 

emphasis on the following ASIIN categories (see enclosure 5c):  

 Formal, Algorithmic and Mathematical competences in 45% of courses 

 Analysing, Designing and Realising competences in 72% of courses 

 Technological competences in 63% of courses 

 Cross subject competencies in 70% of courses 

 Methodological competencies in 37% of courses 

 Project management competencies in 70% of courses 

 Social and Individual competencies in 71% of courses  

The courses arranged by LUT IT for the Master’s degree have emphasis on the following 

ASIIN categories (see enclosure 5c): 

 Formal, Algorithmic and Mathematical competences in 15% of courses 

 Analysing, Designing and Realising competences in 48% of courses 

 Technological competences in 59% of courses 

 Cross subject competencies in 24% of courses 

 Methodological competencies in 40% of courses 

 Project management competencies in 74% of courses 

 Social and Individual competencies in 65% of courses  

The content, learning outcomes and workloads of individual modules are presented in the 

study guide (enclosure 3 and 7). In addition to the learning outcomes, the study guide 

provides the students with information about the year and period of study, responsible 

teacher(s), course content, modes of study, evaluation, study materials and prerequisites for 

the course. This information and the learning outcomes are also introduced to students 

during the first lecture/meeting of each module. 

2.4 Job market perspectives and practical relevance 

2.4.1. Nature of the ICT field 

Despite the turbulent nature of the economy related to Information and Communications 

Technologies (ICT), the role and relevance of computing technology is unquestioned in practically 

all fields of science and technology. These technologies provide the means to efficiently gather and 

process information in a way unprecedented 30 years ago and communicate it globally without 

delay. As such, ICT have revolutionized the ways of handling information and its usage for laying 

the foundation for the information society. 

2.4.2. Industry expectations and demand 

Nationally the Bachelor's degree of the research universities is considered as an intermediate step 

in the progress towards a Master's degree. Naturally, there exists work tasks in the industry for 

which the skills obtained during the Bachelor’s studies are sufficient, but the two-stage degree 

programmes are relatively new in engineering in Finland and the industry traditionally expects fully 

trained Master’s of Science capable of independent engineering work. This is also affected by the 

fact that there are 25 universities of applied sciences. The graduates from these institutions should 

be able to readily start working in the industry, but such background is not directly suitable to start 

the Master’s studies in a research oriented university. 

LUT gathers feedback from both the graduated students and industry. The recent survey focusing 

on graduated students (enclosure 6) reveals that the following skills are important in the IT field: a) 

problem solving, b) information acquisition, c) analytic and systematic thinking, d) communication 

in English, and e) team work and social skills. In the same survey, the graduated students state 
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that they have received good skills for a) information acquisition, b) information and communication 

technology, c) theoretical knowledge in the field of study, d) problem solving, and e) analytic and 

systematic thinking. The survey for the thesis workers’ employers (enclosure 27) reveals that the 

thesis workers a) have had the ability to learn new things, b) have shown skills for independent 

working, and c) would fit nicely to the company if evaluated by the skills. 

2.4.3. Collaboration with industry 

The collaboration with the ICT industry is implemented in the form of co-operatively organized 

intensive courses and seminars as well as jointly funded and implemented research projects.  

The courses and seminars give insight to the students about the work tasks and related problems 

as well as the state-of-the-art tools used in the industry. Various courses in the IT curricula use 

guest lecturers from the industry to give insight to the current problems and solutions. The amount 

of guest lectures varies annually and to establish longer term collaboration with industry, LUT IT 

has started an industry board for the development of the curricula. Industry board, consisting of 5 

industry representatives and department representatives, aims to look at the industry needs and 

ways to answer to them within curricula. Industry representatives represent both local and national 

level, small and large companies as well as government perspectives. 

From the viewpoint of research, the true synergy benefit arises from co-financed research projects. 

Most of the funding is granted by the Finnish Funding Agency for Technology and Innovation 

(Tekes; application-oriented research), European Union Framework Programs (international co-

operative research), European Regional Development Fund (national collaboration with industry), 

and Academy of Finland (basic research). The rest of the funding comes from the participating 

companies and universities. 

2.4.4. Work internships 

The compulsory internship period in the Degree Programme in Information Technology is divided 

into a work environment internship that acquaints students with their potential future work 

environments (B.Sc. degree), and a professional internship that develops the students’ 

professional skills (M.Sc. degree).  

The work environment internship aims to provide students with an experience of what paid work is 

like. After the work environment internship, the student will be able to define and explain what is 

involved in working for an employer and what the basic rules of the world of work are from the 

employee's perspective, and further, evaluate how to act in a working community. The objective is 

for the student to learn to interact as an employee in a working community.  

The aim of the professional internship is for students to obtain a basic knowledge of the work, work 

environment and working community in their own field. After the professional internship, students 

will be able to apply and deepen their knowledge and practical skills acquired during the studies to 

work in their own field. Students obtain practical experience and knowledge of the professional 

duties, production equipment and software in their field.  

In practice, the student obtains a summer job from a company, works as paid employee, requests 

a work certificate and applies for the approval of the work as an internship. To this end, the student 

fills out an application form and encloses the required work certificates and an internship report 

including a job description and the student's own view of the content and importance of the 

internship. The application form, work certificates and internship report are submitted to the 

internship coordinator. 



 13 

The degree of Bachelor of Science (Technology) includes a compulsory internship (see enclosure 

3) of 2 ECTS credits. All full-time employment relationships of at least four weeks are approved as 

compulsory internships in the Bachelor's degree. The requirements and workload for the internship 

have been developed during the current academic year: the new course descriptions are 

presented in enclosure 24.  

The degree of Master of Science (Technology) includes a compulsory internship of 2 ECTS credits 

and an elective one worth a maximum of 8 ECTS credits (enclosure 3). All full-time employment 

relationships of at least four weeks and related to the student’s field are approved as compulsory 

internships in the Master’s degree. The requirements and workload for the internship have been 

developed during current academic year. The new course descriptions are shown in enclosure 24. 

2.4.5. Competence profile of graduates 

LUT IT has defined both general and specific learning outcomes for both Bachelor’s and Master’s 

degree. The specific learning outcomes were defined in Section 2.2, and the general ones are the 

following. 

Graduates of the Bachelor’s programme and their competence is defined as follows: 

The graduates can participate in software projects using the acquired knowledge and 

technical skills applying them in different application domains taking into account technical, 

social, and economical constraints. The graduates can communicate both verbally and in 

writing and can work as a part of a project team using both the domestic languages as well 

as English. 

Graduates of the Master’s programme and their competence is defined as follows: 

The graduates are able to participate in software projects in the role of an expert or as a 

leader and they are able to apply their knowledge and capabilities to the challenges in 

development projects. The graduates are able to apply scientific knowledge and methods in 

practice, they are able to communicate both orally and in writing and they are able to 

participate in a project group in a multi-cultural environment. The graduates can 

communicate both orally and in writing using the English language. 

In both the programmes special attention is given to both technical and social competencies. In 

addition to these general learning objectives each major topic has their own objectives presented 

in the IT curricula (enclosure 3). The competencies of the graduates are further analysed in 

enclosure 5. The analysis is performed against ASIIN criteria as well as the ACM/IEEE Computer 

Science curricula.  

2.4.6. Placement of graduates on the labour market 

The curriculum of the Bachelor’s degree programme includes mostly fundamental studies in 

mathematics, natural sciences, and engineering. The primary objective of this degree is to enable 

efficient studies in the M.Sc. degree program. 

Graduate surveys immediately and five years after graduation (enclosures 22 and 6 respectively) 

are used to collect relevant information on the professional qualification of the graduates. Based on 

the results and statistical analysis most of the B.Sc. graduates have continued their studies in the 

M.Sc. degree programs. For example, the following observations can be made from the Master’s 

graduate survey five years after graduation (enclosure 6): 
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 In 2005, 67% of the graduates were already employed when they graduated, only 14% 

were unemployed. 

 In 2010, 100% of the graduates were employed. 

 76% were employed by the private sector or a state-owned company, 14% by a university, 

and 5% founded a private business. 

 For 66%, the graduate’s first job was in design, development or administration, for 14% it 

was in research, and for 10% in education or teaching. 

 From 2005 to 2010, the proportion of leadership and managerial duties increased 

significantly (from 5% to 24%). 

 For 48%, the first job’s requirement level corresponded well to the education, for 33% the 

requirement level was partly lower than the education level. In 2010 81% of graduates had 

corresponding or higher position than academic education. 

 96% of graduates were able to use the skills learned in university in their first job.  

 83% were satisfied (somewhat to extremely) with the university degree. 

 The most important work life skills which were not fully developed during the studies are i) 

negotiation skills, ii) teamwork skills and social skills, and iii) managerial skills. The future 

development efforts will focus on these areas since they have the widest gap between the 

importance and the development of the skill (enclosure 6). 

The graduates are employed by a wide range of organisations. The most important employers 

have traditionally been large IT companies like Nokia and Digia but in general include large and 

small enterprises and consultancies. 

The major subject of the studies reflecting the student’s interests and qualifications affects the 

student’s first job, but the Master’s thesis project and related collaboration with the industry can be 

considered to be the most important factor. To develop this collaboration, LUT has gathered 

feedback from Master’s thesis employers since 2010 (enclosure 27). From the viewpoint of the 

students, career prospects are typically discussed during the Master’s thesis project, and the 

students can also use LUT Career Services. 

The Degree Programmes in Information Technology have also contributed to the birth of new 

companies. For example, Oy LabVision Technologies Ltd was started during the collaborative 

research project PapVision (2003-2006). This spin-off company commercialises the scientific 

results of machine vision and image analysis projects, and works in close co-operation with LUT 

IT. 

2.5 Admissions and entry requirements 

According to the Finnish University Law (2009/558) the board of the university decides the number 

of new students to be selected each year. The Rector decides annually on the selection process 

and the basis of the selection criteria of the prospective students after hearing the opinion of the 

faculties. In practice, the student selection into Bachelor’s degree of the Finnish matriculation 

examination graduates is mainly organized by a joint universities application system, DIA (joint-

application to Studies of Bachelor and Master of Science in Technology). This joint application 

system is shared by seven technological universities/faculties in Finland and it is coordinated by a 

joint application committee. This process enables an applicant to apply to five degree programmes 

in an order of preference in one or in several universities of technology by using the same 
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application form and examinations. The application system enables prospective students to apply 

for several degree programmes at the same time, but the applicant can accept only one study 

place in one degree programme in a given academic year.  

2.5.1. Entry requirements  

Bachelor‘s programme 

The Finnish University Law (2009/558, 37§) rules the entry requirements for the Bachelor’s degree.  

Prospective students applying in Bachelor’s degree are: 

 Applicants who have completed the Finnish matriculation examination, or who have 

completed the Finnish matriculation examination and received a blue certificate. 

 Applicants who have completed the EB, IB or Reifeprüfung degree. 

 Applicants who will complete the EB, IB or Reifeprüfung degree either in Finland or abroad 

during the application year. These applicants must include their degree certificate or a 

certificate of participation in the respective examination from their school with their 

application form.  

 Applicants who are not upper secondary school graduates but who have completed a 

polytechnic higher vocational degree, vocational polytechnic degree or at least a three-year 

vocational degree.  

 Applicants from other Nordic countries who are eligible for application.  

 Applicants who have not completed upper secondary education in Finland are eligible to 

apply for Bachelor degree courses if they are eligible for studies at a university in their own 

country. 

DIA-applicants have three different quotas where they can be selected in: 1. Success in 

matriculation examinations, 2. success in matriculation examinations and in the entrance 

examinations and 3. success in entrance examinations. To be selected by success in matriculation 

examination the prospective student must have at least grade C in physics or chemistry and must 

have passed advanced course in mathematics or he/she must have at least M in advanced course 

in mathematics. Six best grades in matriculation examinations are graded as points which count in 

the selection process. 40 % of the applicants accepted into a degree programme can be selected 

because of their success in the matriculation examination. DIA organizes also this selection. The 

results are communicated to the applicants before the entrance examinations and students 

accepted based on their success in the matriculation examination are not allowed to participate in 

the entrance examinations.  70 % of the remaining study places are selected based on the success 

in the matriculation examinations and entrance examinations. In this case, success in six 

examinations in the matriculation examinations counts and the points received in the entrance 

examinations.  

The entrance examinations are organized by the joint application procedure. The entrance 

examination is based on the Finnish upper secondary school curriculum in mathematics, physics 

and chemistry. There are three separate examinations. LUT IT requires the applicants to take the 

mathematics exam, and an exam in physics or chemistry. If the applicant is willing to take all three, 

the best results of the exams count. Prospective students must pass the entrance examination to 

be selected even if there are fewer applicants than places attained. This guarantees a minimum 

knowledge level in science for all the selected students.  
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Other applicants who have performed their matriculation examinations abroad, have a separate 

application system, but they take part in the same entrance examinations as the DIA-applicants.  

Information about the applicants is available according to law of student selection register 

(1058/1998). Prospective students are able to apply online at www.yliopistohaku.fi. A prospective 

student can appeal against a negative result of student selection within 14 days of the decision.  

Master’s programme 

All students accepted in the Bachelor’s programme are also accepted in the Master’s degree 

programme.  

There are also several separate variants of entrance directly to the separate Master’s degree 

programmes, but these are not included in this accreditation process. Applicants should have a 

BEng/ B.Sc. degree in the relevant field of study or in a closely related field. In addition, applicants 

with a Bachelor’s degree from Universities of Applied Science in a related field from a Finnish 

Universities of Applied Science (Polytechnics) are eligible to apply. The degree must be completed 

by the end of the application period. The programme applied for makes the final decision whether 

the applicant’s previous degree is suitable.  

Applicants with a former university degree are selected based on their success in the previous 

studies and the relevance of their degree.  

Prospective students applying for and selected in a Master’s degree programme are going to 

prepare their personal study plan with the help of academic advisors. This personal study plan also 

defines the needed complementary studies for the student to be ready to take part in the master’s 

level studies. 

The prospective student can appeal against a negative result of student selection within 14 days of 

the decision.  

2.5.2. Transfers from/to the conventional system of qualification 

Students at LUT can at any given point of time have at the most one study place for technology.  

Students can request for a change of degree programme. Until now the degree programme into 

which the applicant wishes to change, has required the applicant to have been successful enough 

in the DIA-selection to be selected to the particular degree programme. From now on, the faculty is 

able to decide if the student can change the major within the faculty. Otherwise, the student can 

take part in the entrance examination again or request the change after completing the Bachelor’s 

degree.  

In general, a student can request for a change of degree programme after completing the 

Bachelor’s degree. If there are more requests than the degree programmes applied to is willing to 

take, quantitative and qualitative success in studies and work experience can be used as criteria 

for selection. If the student has not completed a Bachelor’s degree the criteria for change is his/her 

success in the previous application process. Previously completed courses can be replaced in the 

personal study plan which eliminates loss of time. A student wishing to change universities should 

have completed the Bachelor’s degree and can then apply directly to a Master’s degree 

programme.  

Recognition and Assessment of prior learning is in use. If a student performs studies in another 

university or educational institute in Finland or abroad, he/she must request the Head of Degree 

Programme to credit the studies performed elsewhere. A student can receive credit and replace 

study modules also by knowledge gained otherwise. Sufficient knowledge can be shown by taking 

http://www.yliopistohaku.fi/
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an oral or written examination. Portfolios are also used as a measure to validate previously gained 

knowledge. Still, at least 90 ECTS of the Bachelor’s degree (including Bachelor’s Thesis) and 70 

ECTS of the Master’s degree, including at least 45 ECTS of major, including Master’s Thesis, have 

to be passed at LUT. 

2.6 Curriculum content 

Enclosure 3, the study guide, presents the LUT IT curricula in detail and the course desciriptions 

for the individual courses offered by other departments are summarized in enclosure 7. First, an 

overview of the curricular content of the Bachelor’s and Master’s programmes is presented.  

2.6.1. Bachelor’s degree programme 

The extent of the studies required for the Degree of Bachelor of Science is 180 ECTS credits. The 

structure of the Bachelor’s degree is described in the University Regulations on Education and the 

Completion of Studies, Section 31 (enclosure 4). Studies in other domestic and foreign universities 

can be accepted as part of the LUT degree based on a separate application to the Head of the 

Degree Programme. The students are also advised to follow the courses offered by the Open 

University. 

The Bachelor’s degree in Information Technology comprises the following studies (enclosure 3). 

 General studies    min. 103 ECTS cr 

 Major subject    min. 46 ECTS cr 

 Minor subject    min. 20 ECTS cr 

 Elective studies   min. 11 ECTS cr 

2.6.2. Master’s degree programme 

The extent of the studies required for the Degree of Master of Science is 120 ECTS credits. The 

structure of the Master’s degree is described in the University Regulations on Education and the 

Completion of Studies, Section 31 (enclosure 4). Studies in other domestic and foreign universities 

can be accepted as part of the LUT degree based on a separate application to the Head of the 

Degree Programme. The students are also advised to follow the courses offered by the Open 

University. 

The Master‘s degree in Information Technology comprises the following studies (enclosure 3). 

 General studies    min. 18 ECTS cr 

 Major subject    min. 72 ECTS cr 

 Minor subject    min. 20 ECTS cr 

 Elective studies   min. 10 ECTS cr 

2.6.3. Personal study plan 

The personal study plan allows students to plan their studies. All students prepare a study plan for 

both their B.Sc. and M.Sc. studies (see enclosures 17 and 18). In the Degree Programme of 

Information Technology, the study plan is prepared in the autumn semester of the first year of 

studies in the course Introduction to Studies in Information Technology. Students who start their 

studies directly at the Master’s level prepare their study plan at the beginning of their studies. 

Students update their study plan at different stages of their studies. The official checkpoints for the 

personal study plan are in the beginning of the studies, at the graduation of Bachelor’s degree and 

at the graduation of the Master’s degree. The check is also made when the students choose the 

major for the Master’s degree. The official check is made by the member of Study affairs services 

and it’s validated by the Head of the Degree Programme. 
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3. DEGREE PROGRAMME: STRUCTURES, METHODS AND IMPLEMENTATION  

The structure of the consecutive B.Sc. and M.Sc. degree programmes in Information Technology is 

constructed to meet the learning outcomes defined for the programmes in the educational 

frameworks of both the national and LUT regulations. 

3.1 Structure and modularity 

National regulations require 180 ECTS credits for the Degree of Bachelor of Science, and the 

education has to be arranged in such a way that it is possible to attain the degree in three full 

academic years. The Bachelor’s degree comprises the following classes of studies based on the 

University Regulations on Education and the Completion of Studies (enclosure 4): 

1. General studies  min. 70 ECTS 

2. Major subject  min. 40 ECTS 

3. Minor subject  min. 20 ECTS 

4. Elective studies  min. 10 ECTS 

Foreign language and communication studies are included in General studies. The Bachelor 

Thesis including a seminar (10 ECTS) is included in the Major subject. The Degree programme of 

Information Technology fulfils these general requirements (cf. Section 2.6.1). 

National regulations require 120 ECTS credits for the Degree of Master of Science, and the 

education has to be arranged in such a way that it is possible to attain the degree in two full 

academic years. The Master’s degree comprises the following classes of studies based on the 

University Regulations on Education and the Completion of Studies (enclosure 4): 

1. General studies  min. 5 ECTS 

2. Major subject  min. 60 ECTS 

3. Minor subject  min. 20 ECTS 

4. Elective studies  min. 10 ECTS 

Foreign language and communication studies are included in General studies. Master Thesis 

including a seminar (30 ECTS) is included in the Major subject. The Degree programme of 

Information Technology fulfils the general requirements (cf. Section 2.6.2). 

3.1.1. Bachelor’s Degree Programme in Information Technology  

The Bachelor’s degree programme takes three years, entails 180 ECTS credits, and leads to the 

degree of Bachelor of Science in Technology. All the students in the Bachelor’s degree programme 

in Information technology have the same major, computer science and communications software.  

The study programme for the Bachelor of Science builds on the following progression of the 

studies. The elective studies are not fixed at any given year but the students are expected to take 

them evenly during the whole study period, and the minor studies are taken from the study units 

offered by other degree programmes at LUT. 

Year 1 (BSc 1): General studies 

Year 2 (BSc 2): General studies, major and minor studies 

Year 3 (BSc 3): Studies on major and minor subjects, thesis 
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General studies on IT 103 ECTS cr Computer science and communications 

software studies 46 ECTS cr 

Minor studies 20 ECTS cr 

Elective studies 11 ECTS cr 

 

3.1.2. Master’s Degree Programme in Information Technology  

The Master’s degree programme takes two years, entails 120 ECTS credits, and leads to the 

degree of Master of Science in Technology with the following schedule: 

Year 1 (MSc 1): General studies, studies in the selected major subject, some studies 

in the selected minor subject, elective studies 

Year 2 (MSc 2): Studies in the selected major subject and minor subject, elective 

studies, thesis 

 

General Studies 

18 ECTS cr 

Major Subject 72 

ECTS cr 

Minor Subject 20 

ECTS cr 

Elective Studies 10 

ECTS cr 

 

Students in Master’s Degree Programme in Information Technology select one of the following 

major subjects after they have completed at least 100 ECTS credits in their Bachelor degree (in the 

spring of the second study year) or in the beginning of the Master’s studies: 

 Communications software 

 Intelligent computing 

 Software engineering 

The minor subject of Master’s degree can also be selected among the other minor subjects of any 

other degree programmes of LUT. The full structure of the degree programmes including the 

modules to be studied in different subject groups are shown in the study guide (Module Handbook, 

enclosure 3). 

As a result of implementation of the Bologna Process in Finnish universities, the present degree 

structures have been effective since 2005. The transition period to the new curricula has had an 

effect on various statistical data, which has to be taken into account in their interpretation.  

3.2 Workload and credit points 

The academic year is divided into two semesters. The autumn semester and spring semester each 

include two periods (1, 2, 3, 4) of instruction lasting seven weeks each. Three examination periods 

of ca. 1 week each are arranged, one just before the semester, one just after the semester and 

one between the teaching periods. Examinations are also arranged during the teaching periods. 

The modules can last from one to four periods. However, the university also offers some modules 

as intensive modules. In those cases the length of the modules varies. Most modules are offered 

every year, but a few are taught every second year. Module details are given in the module 

descriptions available in the study guide (enclosure 3 and 7). 
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The basic unit of the studies is ECTS (European Credit Transfer and accumulation System) credit. 

A module is scored by the workload required to pass it. 1600 hours on average, corresponding to 

60 ECTS credits, are required to complete the studies of one academic year. The average 

workload per semester is ca. 800 hours, including face-to-face teaching, individual studying and 

preparation for and taking examinations. One ECTS equals to 26 hours of work. Establishing a 

total workload with enough time 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. Students’ individual workloads per semester might vary depending on the workload of 

voluntary course modules, which they have selected. The following tables, Table 1 through Table 

4, represent the guiding credit summaries for Bachelor’s and Master’s degrees. Bachelor’s 

programme is easier to present as all students study the same courses whereas Master’s 

programme is divided into three majors. Examples of study plans in enclosures 17 and 18 show 

how the workload is divided during each semester. 

Table 1. Work load distribution over the studies for the Bachelor’s degree. Yellow colour indicates 

optional completion times. 

  

Bachelor's Degree 2011-12

Module 1 2 3 4 1 2 3 4 1 2 3 4

BM20A0100 3

BM20A0300

BM20A0500 3

BM20A0700

BM20A0900 3

BM20A1401 3

BM20A1501 3

BM30A0210

BM30A0220 2

BM30A0230

BM30A0240 2

CT10A0100 2

CT50A2000

CT50A2100

CT60A0200

CT60A0210

CT30A2002

CT50A2310 5

CT50A2602 5

CT60A2410

CT60A4001

CT60A4301

FV11A4400

FV13A1200

FV18A2800

FV18A4001

CT10A0400

CT30A2800

CT30A3101

CT30A3700

CT50A3000

CT50A4000

CT60A4101

CT10A4000

General 

and major

Minor

Electives

10

3

Total credits over periods

2

2

52 or 57 ECTS 41 or 36 ECTS54 ECTS

Summers

Total credits over periods Total credits over periods

7

5

5

5

7

4

5

5

5

Year 1 Year 2

7

Year 3

5

2

5

0 ECTS 10 ECTS 10 ECTS

5 5

5

0-11 ECTS 0-11 ECTS 0-11 ECTS

5

7

5

5
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Table 2. Work load distribution over the studies for Communications software major in the Master’s 

degree. Yellow colour indicates optional completion times. 

 

Master's Programme, Communications Software

Module 1 2 3 4 1 2 3 4

CT10A9500

CT30A9002

CT60A4400

FV11A8400 

CT10A0500

CT30A5001

CT30A6000

CT30A8301

CT30A9600 4

CT10A6000

General and 

obligatory 

major

CT10A9100 Int. 1-3

CT10A9700 Int. 2

CT30A7500

CT30A8902

CT30A9002

CT30A9300 Int. 4

CT30A9400

CT60A7201

CT60A7302

CT60A7400

CT60A7500

BL40A1000

BL40A1100

Minor

Electives

7

8

Summers

Year 1 Year 2

3

4

5

Book 5

0-20 ECTS

34 or 38 ECTS 34or 30 ECTS

30

5

7

3

5

0-10 ECTS 0-10 ECTS

7

4

4

5

7

0-20 ECTS

7

Book 5
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Table 3. Work load distribution over the studies for the Intelligent Computing major in the Master’s 

degree. Yellow colour indicates optional completion times. 

 

 

 

Master's Programme, Intelligent Computing

Module 1 2 3 4 1 2 3 4

CT10A9500

CT50A6500

CT60A4400

FV11A8400 

CT10A0500

CT50A5700 5

CT50A6000

CT50A6100

CT50A6400

CT10A6000

General and 

obligatory 

major

CT10A9100 Int. 1-3

CT10A9601

CT30A7500

CT50A6200

BK70A0000

BL40A0700

BL40A1000

BL40A1100

BM20A1900 3 3

BM20A2800 4 4

BM20A2901 5 5

BM20A4201

BM30A0500 6

Minor

Electives 0-10 ECTS 0-10 ECTS

0-20 ECTS 0-20 ECTS

1 - 5

4-6

55

4-6

Year 1 Year 2

30

7

3

4

5

7

7

Summers

6

5

4

4

Book 5

7

7 7

35 or 42 ECTS 37 or 30 ECTS
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Table 4. Work load distribution over the studies for the Software Engineering major in the Master’s 

degree. Yellow colour indicates optional completion times. 

 

The Bachelor’s thesis and seminar amount to 10 ECTS credits and the Master’s thesis to 30 ECTS 

credits. The foreign language studies of the Bachelor degree can be at most 15 ECTS cr. The 

foreign language studies in the Master degree can be at most 10 ECTS cr. A more detailed 

description of the credit point system and inclusion of studies in other institutions are presented in 

the University Regulations on Education and the Completion of Studies (enclosure 4). 

3.3 Educational methods  

Both the Bachelor’s and Master’s degree programmes are full-time, on-campus programmes. The 

teaching methods consist of lectures, classroom and laboratory exercises, supervised assignments 

(individual or team work), homeworks, projects, seminars and discussions. In some courses such 

as code camp cooperative learning/teaching approach is used. Book based courses are offered to 

deepen the knowledge in some areas. 

The choice of teaching methods is influenced by the learning outcomes, content and quality 

requirements for instruction, the time and financial resources spent on instruction, the teacher’s 

preference and the number of students in the course. As a result of the active pedagogical 

Master's Programme, Software Engineering 
 

  
              

 
Year 1 Year 2 

Opintojakso 1 2 3 4 1 2 3 4 

CT10A9500 3             

CT60A7100     4         

CT60A4400 5             

FV11A8400      4         

CT10A0500 Summers 

CT60A7201     7         

CT60A7302         7     

CT60A7400 7             

CT60A7500 5             

CT10A6000         30 

General and obligatory 
major 31 ECTS 37 ECTS 

CT10A9100 
              

Int. 
1-3 

CT10A9601 1 - 5         

CT30A5001 7             

CT30A6000 8           

CT30A7500         Book 5 

CT30A8301     7         

CT30A8902   
 

        5 

CT30A9300         Int. 4       

CT50A5700   5             

CT50A6000     7         

CT50A6400     7         

BL40A1000         5     

BL40A1100 4             

  0-20 ECTS 0-20 ECTS 

 
0-10 ECTS 0-10 ECTS 
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development of instruction, LUT IT 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 increasing. 

The class sizes are large in approximately 20% of courses (up to 200 students), and small in 45% 

of courses (20–40 students). Large courses are mainly included in the Bachelor’s degree and, in 

general, provided for the other programmes of the university. 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 world of work. This 

is achieved through assignments that require practical problem solving, decision making and 

development of activities, through extensive and realistic material, and high-pace interactive 

teamwork. At the moment two courses are offered as book-based self-study courses. 

Pedagogical advice to teachers is given in the “LUT Teacher’s Quality Manual” (enclosure 8). 

3.4 Support and advice   

3.4.1 Academic guidance methods for students 

The university offers academic guidance to students which together cover the entire span of 

studies and supports effective study and learning, allowing student to complete their studies 

following an appropriate study plan that they have prepared themselves to graduate within the 

desired time. The roles and duties of study guidance personnel and units are listed in Table 5. 

Table 5. The roles and duties of study guidance personnel. 

Peer tutor Introduces new students to the university, studies and the student 

community, and helps them with practical arrangements at the start of 

studies. A peer tutor introduces new students to the university 

facilities, study guidance staff and other students. A peer tutor makes 

sure that students know the most important practices related to 

studies: registration for courses, attending lectures, taking 

examinations, preparing a course schedule, and social aspects. 

Tutoring 

coordinator 

Coordinates and develops the university’s peer tutoring together with 

faculties, Student Services and the student union. 

Student adviser Student advisers are LUT students who work part-time while they 

study. They provide information and guidance in studies, see to the 

choice of tutors and arrange their training together with study 

coordinator, and take part in arranging briefings for students. 

Study counselling 

psychologist 

Psychologist counsels students in problems related to studies and 

learning, provides expertise in issues involving learning and guidance, 

and support other study guidance personnel. 

Study coordinator The study coordinator normally coordinates study guidance for 

students. The duties include study and degree guidance for students, 

from applicants to postgraduate students. The study coordinator helps 

students in preparing their personal study plan (including the 

recognition of prior learning and studies outside LUT, e.g. through the 

flexible right to study) and provides guidance in administrative issues 

related to graduation.  



 26 

Head of degree 

programme 

The head of a degree programme is in charge of evaluating and 

developing study guidance.  

Head of study 

affairs 

Head of study affairs is responsible for organizing study guidance in 

the faculty. He/she Is responsible for administration of studies and 

partly also for study guidance related to administrative affairs of post-

graduate students. 

Study secretary Study secretaries provide guidance in studies and information in the 

practical matters such as with the graduation processes. Study 

secretaries check personal study plans together with study 

coordinator and student adviser. They make also the degree 

certificates. 

Student affairs 

office 

Student affairs office provides help and information for all LUT 

students in matters such as registration for academic year, signing up 

for the courses and exams, registrations of course results, and 

student allowance matters. 

Teacher tutor A teacher-tutor helps students prepare their personal study plans and 

follow its progress. Teacher-tutors provide guidance in the selection of 

major and minor subjects from the viewpoint of career guidance. They 

belong to the study guidance personnel appointed for a department or 

degree programme. Students may turn to them with any issues 

involving studies. 

Teachers Teachers are responsible for study guidance related to the completion 

of the courses/modules they are responsible for. 

Introductory 

course 

Introductory course is arranged to help students get started with their 

academic studies. Introductory course also guide in preparing the 

personal study plan. 

Professors Professors provide guidance in the selection of a research topic, and 

in preparing final theses for undergraduate and postgraduate studies. 

International 

services 

International services offers general study guidance to international 

students at the university and coordinates the activity of international 

tutors. International services also assists Finnish students in matters 

related to studies abroad. 

Career services Career services guide students in career planning and searching for 

employment. 

Language centre The Language centre offers study guidance related to language, 

communication and culture studies. 

Library Library personnel provide guidance in information retrieval and 

instruction in information literacy. 

Origo helpdesk Support services for the use of information and communication 

technology in studies. 
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At the beginning of their studies, students prepare a personal study plan (HOPS). The study plan is 

made for the entire duration of the studies, i.e. until the M.Sc. degree is completed. An 

independent study plan is a tool that helps students to plan their studies. Its purpose is to help 

students to see their studies as a whole from the very beginning, and to support students in 

choosing courses and minor subjects that best suit them. The aim is also to avoid delaying 

graduation unnecessarily and also to awaken students to realize their own responsibility for their 

studies, and motivates them to make a commitment to their studies. 

During teaching periods teaching takes place from 8 am to 8 pm from Monday to Friday including 

examinations. Office time at the university is from 8 am to 4 pm. Teachers are responsible for the 

courses they teach, including supervision of the contents of their own courses. Teachers are 

available at the university mainly during the office hours, but students may have guidance and 

individual supervision also out of these hours by agreeing a special appointment with the teacher. 

General supervision of studies at the university and about the degree programme is given by the 

Head of Study Affairs of the faculty and by the study coordinator of the degree programme. In 

addition, study counselling is provided by the student adviser of the degree programme. The 

student adviser works part-time and helps students with practical study-related matters. In addition, 

there are tutors at two levels: student tutors, who help first year students with practical matters and 

teacher tutors who help students with their personal study plans. 

3.4.2 Specialized support and advice for finishing Bachelor’s and Master’s thesis 

The most recent update of the thesis instructions were approved by the vice-rector on June 2011 

and they entered into force 1 August 2011.  The instructions are available on the Internet. The 

main aspects are as follows. 

At LUT, most Master’s theses in engineering are prepared on topics given by companies or other 

sponsors, in which case the student must discuss the topic with the sponsor as well as with the 

professor (or docent) who is acting as the supervisor and examiner. Together with the professor, 

the student ensures that the subject meets the scientific requirements set for academic theses. 

Students must, from the very start, discuss at least the following issues with the employer’s 

representative: 

 the contact information of the contact persons in the sponsoring organisation as well as that 

of the supervisor at employer 

 the aim of the theses from the perspective of the sponsor/employer 

 the schedule (the nominal scope of a Master’s thesis in engineering is 30 ECTS credits) 

 the instructions laid down by LUT which students must follow when working on their 

Master’s theses (www.lut.fi/opinto/ohjeita/) 

 adapting the sponsor’s/employer’s aims to the requirements for a Master’s thesis 

 possible partners (individuals and organisations) and the main principles to be followed in 

cooperation 

 the publicity of the thesis 

 immaterial rights (intellectual property rights) 

 the terms and rules for financing 

 

In addition to the above, it is necessary to discuss the issues related to the confidentiality and 

protection of invention concepts made by the student themselves. Master’s theses are normally 

public after being accepted. 

http://www.lut.fi/opinto/ohjeita/
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The full instructions are presented in enclosure 11. The evaluation form of Master’s thesis is 

presented in enclosure 10. 

3.4.3 Academic Guidance Methods for Prospective Students 

The University has contacts with study advisors and teaching staff at Finnish high schools and 

polytechnics to ensure that their counselling staffs have up-to-date information about the study 

possibilities at LUT. Printed material is posted to these educational institutions each autumn. The 

teachers and study advisors are given an opportunity to bring groups of students to LUT and visit 

the physical premises (laboratories, library, etc.) and have a guided tour at the LUT campus. 

Annually in November, all high schools in the surrounding regions (abt. 200 km range) are invited 

to an open house event where the programme and information provided is tailored for high school 

seniors. 

LUT’s own degree students systematically visit high schools and garrisons where young Finns do 

their compulsory military service. The motivation for these visits is to provide information on the 

study possibilities and student life. LUT students give more than one hundred of these 

presentations each academic year. LUT also takes part in the most important national fairs 

targeted at young people seeking higher education opportunities. 

LUT IT provides a basic programming course to local high schools as cooperation activity.  
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4. EXAMINATIONS: SYSTEM, CONCEPT AND ORGANISATION  

4.1 Assessment through examinations 

An examination is the primary instrument for assessing the achievement of the planned learning 

outcomes. In addition, marked exercises and coursework, seminar reports and presentations, and 

documented case-studies and home works may also be taken into account when giving the final 

grade. The assessment methods used in a particular course are decided by the teacher 

responsible for the course and they are presented in the study guide (enclosure 3 and 7). The form 

of examination is laid down in the course description for each course. It is ensured that at the 

commencement of the teaching term, students are informed of examinations and pre-examination 

requirements, which must be in line with the course objectives. The appropriateness of the 

assessment methods is related to the modes of study, which are also presented in the study guide. 

For a specific reason, the responsible teacher has the right to use an alternative mode and date of 

completion for an individual case. In any case, the assessment criteria and methods are chosen to 

support the learning outcomes of the course. 

Commonly, the examinations are implemented as written ones. The use of oral and other types of 

examinations, such as reports, demonstrations, or learning portfolios increases all the time. Some 

examples of various evaluation types from study guide include: 

 CT30A7500 Parallel computing, Exam 100% 

 CT30A8301 Wireless Service Engineering, Exam 50% and practical assignment 50% 

 CT30A3200 Webbed applications, Continuous evaluation 50% and practical work 50% 

 CT10A9601 Research methods, laboratory project, Report and presentation 100% 

Oral examinations are used, for example, when a student applies for compensating the completion 

of a course based on earlier studies in another institution. Some guidelines for using alternative 

examination types are available in the Teacher’s Quality Manual (enclosure 8). 

4.2 Evaluation criteria 

Teachers responsible for the modules prepare and mark the examinations as determined by the 

head of the degree programme. Typically, the examinations include tasks related to writing short 

essays, problem-solving questions, and calculation problems. The standard duration of a written 

examination is 3 hours. For more information, see the University Regulations on Education and the 

Completion of Studies, (enclosure 4). 

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.  

Teachers forward the grades to the Student Affairs Office and inform the students and post them 

online within one month after all course deliverables are completed. Teachers keep the 

examination scripts and other equivalent material, and participant lists of the examinations for at 

least six months after the grades have been published. Grades for the courses are entered into the 

student register by the Student Affairs Office. 

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) the 

students have the right to obtain information about the application of assessment criteria to their 
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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. 

Four 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 programme. For more information see University regulations on 

education and the completion of studies (enclosure 4). 

4.3 Students’ rights and responsibilities 

Examinations for each course are organized four times. However, students may take part in two of 

them. If a student fails to attend an exam he/she has signed up for and has failed to cancel his/her 

participation in the exam within the due period, the exam is considered having been taken. 

The examination dates and times for each department and changes thereto can be found on the 

university Web site. Therefore, the exam schedule is always up-to-date. 

Students who have enrolled as attending or students who have enrolled as non-attending due to, 

for example, student exchange have the right to take part in examinations. The aim is to provide 

students who have been absent due to illness, military service, maternity or parental leave, or 

studies abroad the same rights upon their return as they had when they left. The rights shall 

remain in force until the end of the following semester (enclosure 4). 

Students register for examinations and intermediate examinations during the academic year 

through electronic system, WebOodi. If needed, students may register by telephone or in person at 

the customer service desk in the Student Affairs Office or by e-mail to opinto@lut.fi. Registration 

starts four weeks before the examination date and ends one week before the examination. 

(Regulations for teaching and studies, section 70.) For example, if the examination is on a Monday, 

students must register on the previous Monday, at the latest. Students who have registered for an 

examination but are unable to take it must cancel their registration through WebOodi. Registrations 

are to be cancelled two working days before the examination. Late registrations are accepted until 

the day before the examination. Students who register late must do so in person at the customer 

service desk at the Student Affairs Office during opening hours (Mon-Thu 12-15 and Fri 12-14). A 

fee of € 5, paid in cash to the Student Affairs Office, is charged for late registration. The Student 

Affairs Office adds the student to the participant list delivered to the examination hall. Signing up 

after the deadline is possible only for exams for which other students have signed up for by the 

deadline. If no one has signed up for the exam within the due period, the exam will not be 

organized and therefore signing up after the deadline is impossible. If the student cannot register in 

person the day before the examination, he or she may go to the examination hall and write down 

the required information and invoicing address on the invigilators’ participant list. In such cases, the 

Student Affairs Office charges € 20 for late registration and sends the student an invoice after the 

examination. The student’s grade will be registered in the student’s records after the payment is 

made. The invigilators do not accept payments. Teachers have no obligation to arrange an 

examination for a student who has not registered for it in advance. 

4.4 Additional exam retake  

According to LUT’s regulations on education and the completion of studies (enclosure 4) students 

may take the final examination for a course twice. If a student does not pass the examination after 

taking it twice, he or she may apply for an additional retake. A retake must be applied for in 

advance of the exam date in University’s exam schedule.  



 31 

In order to be granted permission to take the examination again, the student must improve his or 

her knowledge of the topic area by completing additional assignments or other tasks assigned by 

the teacher. The assignment may be a discussion with the teacher during the teacher’s office hour, 

answering questions from a previous examination, taking part in an examination feedback session, 

or any other task considered suitable for the purpose by the teacher. The aim is that the teacher 

and student together discuss why the student has not been able to complete the course 

successfully, and to determine how the student's knowledge of the topic area could be improved.  

4.5 Practical arrangements of examinations 

The operative curriculum forms the framework for arranging the examinations. The examination 

and teaching periods are announced annually in the university part of the study guide as well as in 

the university web-pages. For the academic year 2011-2012, the exam periods are as follows: 

Week 34   22 - 27 Aug. 2011  

Week 42  17 - 21 Oct. 2011  

Week 50   12 - 16 Dec. 2011  

Week 1  2 - 5 Jan. 2012 

Week 9  27 Feb. - 2 Mar. 2012 

Weeks 14  3 - 5 Apr. 2012 

Week 18  2 - 4 May 2012  

Week 19  7 - 11 May 2012  

 

Examinations during the teaching periods are arranged according to the examination schedule on 

Mondays, Tuesdays, Wednesdays and Thursdays from 16:15 to 19:15 (five-hour exams from 

15:15 to 20:15). On exam weeks in August, October, December, January, March and May, exams 

are arranged from Monday to Friday: 8:30-11:30, 12:00-16:00 (only Language Centre exams) and 

16:15-19:15 (five-hour examinations 15:15-20:15). On 3 - 5 April 2012, exams will be arranged 

8:30-11:30 and 16:15-20:15 (five-hour exams 15:15-20:15). No lectures are given during exam 

weeks. In addition, examinations may be arranged on the Saturdays November 12th 2011 and 

March 24th 2012 according to demand. 

The exam and course schedules will be available on the university web site. The lists of exams for 

specific courses are available on university’s web-pages (an example is in enclosure 9. Students 

can use the WebOodi-application to register for the exam. More information about the practical 

arrangements of exams is available at www.lut.fi/en/lut/studies/tools/exams. 

The schedule for the examinations is planned by the university’s Student Affairs Office, and 

accepted by the vice rector responsible for teaching. The accepted schedule is communicated to 

the students and teachers before each academic year begins. Examinations are coordinated so 

that students have sufficient time to prepare for them. The examination organization guarantees 

examinations that accompany study and avoids causing extensions to the period of study. 

4.6 Examinations connected with final theses 

Bachelor’s thesis and seminar (10 ECTS cr)  

The Bachelor’s degree includes a Bachelor’s thesis, which is an assignment related to a module in 

the student’s major studies. The thesis documents independent work of the student, and its topic 

and content is discussed with the supervisor before starting the work. The actual work can be 

either empirical research or review of literature. The Bachelor’s thesis and related seminar provide 
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a proper foundation for continuing the studies at the Master’s level. Together, the thesis and 

seminar are worth 10 ECTS credits. 

The student prepares a presentation of his/her work before the seminar and presents the 

Bachelor’s thesis (objectives, methods, results, and summary) in the seminar. In addition, the 

student answers to questions from the audience.  

Bachelor’s theses are graded on the numerical scale (0-5, see section 4.2). LUT Information 

Technology has developed a suggestive evaluation matrix for the thesis assessment which is 

openly available to both the teachers and students. Since Bachelor’s degrees are done in Finnish, 

this matrix is also done in Finnish. 

Maturity test (Bachelor’s thesis) 

Students must prepare a written maturity test to demonstrate their native language skills and how 

well they know the topic of their thesis. The maturity test is supervised in the Origo exam aquarium 

and students are not allowed to use reference material. The test must be taken five to six weeks 

before graduation. The maturity test is evaluated by the supervisor of the Bachelor’s thesis and a 

language reviser approved by the university.  

Master’s thesis and seminar (30 ECTS cr)  

The Master's thesis is the final project of the Master's degree studies. It demonstrates the student's 

knowledge of a scientifically or socially important topic. The thesis is a research assignment in the 

student's major subject organized in the form of a course. It requires approximately six months of 

work and involves a seminar. The student must demonstrate the ability to carry out the project 

independently and following a plan. The supervisor and first examiner of the Master’s thesis is the 

professor (or docent) specialized in the field. The supervision of final thesis carried out in industry 

is subject to strict regulations ensuring its meaningful incorporation within the curriculum.  

In the thesis seminar, students learn about the theses of others and present their own thesis. The 

student prepares a presentation of his/her work before the seminar and presents the Master’s 

thesis (objectives, methods, results, and summary) in the seminar. In addition, the student answers 

to questions from the audience, which consists of teaching personnel and students preparing their 

Bachelor’s or Master’s theses.  

Master’s theses are graded only on the numerical scale (0-5, see Section 4.2). LUT Information 

Technology has developed a suggestive evaluation matrix that can be used for the assessment of 

Master’s thesis.  

Maturity test (Master’s thesis) 

If the student has demonstrated his or her language skills in connection with the lower university 

degree, the language of the maturity test will not be evaluated, only the contents. The student 

completes the maturity test by presenting a summary of his or her thesis in the Master’s thesis 

seminar. The supervising professor or a person acquainted with the field and appointed by the 

professor evaluates the presentation. The student’s knowledge of the topic of the thesis is verified 

with a maturity test. The test must be taken at least five to six weeks before graduation. To 

evaluate Bachelor’s and Master theses also formal evaluation forms are utilized (the example of 

the evaluation form for Master’s thesis is presented in enclosure 10). 

4.7 Further instructions 

A more detailed description of the rules regarding the examinations, enrolment, assessment, and 

sanctions for unethical conduct are given in the Examination Regulations (enclosure 25) and in the 
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University Regulations on Education and the Completion of Studies (enclosure 4). Compensation 

guidelines for disabled students are given in the LUT Teacher's Quality Manual (enclosure 8). 
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5. RESOURCES  

5.1 Staff involved 

A composition of teaching and research personnel in LUT is based on new four step system: 

Doctoral student, Post-doctoral researcher, Associate professor and Professor. The number of 

staff involved in teaching in the degree programmes of LUT IT is presented in Table 6. 

Table 6. The LUT IT teaching staff. 

Summary of Staff contribution to the Degree Programme 

Position type Permanent or 

equivalent 

positions 

Total number of 

employees 

Professorships 4 6 

Associate Professors 4 8 

Post-doctoral researchers 0 2 

Other academic staff (assistants and doctoral 

students) 

0 18 

TOTAL ACADEMIC STAFF 8 34 

 

Staff Handbook, which is prepared according to ASIIN’s criteria, shows the educational level of the 

teaching staff and their scientific contribution (enclosure 14).  

The development of the number of students related to the amount of teaching and research staff is 

presented in Figure 1. The student/staff-ratio has varied quite considerably during the years 2005-

2010 for many reasons. For example, in 2007 a new degree program for Technomathematics and 

Technical Physics was established in the Faculty of Technology, and the LUT IT department staff 

teaching mathematics moved to it. 

Figure 1. The LUT IT student-staff ratio. 
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5.2 Staff development  

Lappeenranta University of Technology aims to create a good working environment for its staff, 

and to support their professional development and well-being at work. Functions related to human 

resources administration are presented in operations manuals of support services (in Finnish). 

The university has a human resources committee, which is responsible for, among others, 

personnel training. Through this committee, the university personnel has a representation in 

decision-making concerning the development of the working environment and conditions. The chair 

of the human resources committee is the vice-rector in charge of education. The names of other 

members and committee memoranda are available on the University intranet. 

The university supports its staff members in maintaining and developing their professional 

expertise and in career planning. The human resources committee annually revises its measures 

for professional development and maintaining professional expertise, which e.g. determine the 

focus areas of personnel training at the university. Measures for professional development and 

training are presented on the university intranet, in the memorandum of the human resources 

committee.  

University also regularly organises 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 

Education context.  The workload of the university pedagogy course is 25 ECTS credits in total, 

and it consists of five modules. The aim of the course is to provide university teachers the basic 

principles of learning and teaching in Higher Education institution, curriculum planning and 

assessment of learning and teaching. After taking the course, the teacher is expected to be able to 

evaluate and develop his/her own teaching and assessment methods. The teachers of the LUT IT 

are free to participate in any pedagogic courses available in Finland. Professors are also obliged to 

participate in management training organized by the University. 

The costs of staff training organised by the university are covered by general personnel training 

appropriations. Moreover, each unit offers its staff members the possibility to take part in staff 

training outside the university in order to support their professional development and expertise. 

Personnel training is part of each staff member’s duties, and therefore, training is usually arranged 

during working hours. The university supports the professional development of its personnel by 

allowing them to take two lessons (2 x 45 minutes) per week for independent study if the 

employee’s supervisor and head of the unit consider that the studies serve the purposes of the 

working community.  

University staff members have annual performance and development discussions with their 

immediate supervisor. The parties of the discussion examine results obtained, 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. 

LUT’s research and innovation services help and support LUT’s research staff in questions dealing 

with research funding, administration and practical arrangements of contracts. The main task of the 

persons working in the unit of research and innovation services is to make it easier to transfer the 

results of scientific research to be utilized in the society and help to establish new enterprises and 

business. This unit also supports the researches in the matters of patents and novelty criteria of 

inventions. 
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5.3 Institutional environment, financial and physical resources 

5.3.1. Institutional environment 

University education is governed by the Universities Act (558/2009), the Government Decree on 

University Degrees (794/2004) and Regulations of Lappeenranta University of Technology 9/2009 

(enclosures 1, 2, and 25). The roles and responsibilities of the management of education are 

defined in the Regulations of Lappeenranta University of Technology (enclosure 4). The 

educational goals are agreed upon annually in the negotiations between the University and the 

Ministry of Education and Culture. The achievement of goals affects the financing granted to the 

University by the Ministry. The financing decisions are made on annual basis. The aim of the 

university regulations (enclosure 25) is to lay the groundwork for academically and financially 

productive management and high-level administration at the university. These regulations describe 

the objective, mission, organization and administration of LUT. The organization of LUT is also 

presented in LUT Quality Manual (enclosure 12) and it is illustrated in general in Figure 2. 

Figure 2. The organization of LUT. 

 

The University Senate decides the strategic long-term goals of the university teaching and 

education, the total number of new entrants and the degree programmes provided by the 

University. The strategic long-term goals are presented in LUT’s Strategy 2013 (enclosure 13). 

The Rector decides the entry requirements and the total number of new entrants to each faculty. In 

addition, the Rector also makes the decision on the approval of new entrants to the degree 

programmes. The Rector also appoints, when necessary, the board of examiners to consider the 

remedial requests concerning the study attainments. The University applies the The University 

Regulations on Education and Completion of studies (enclosure 4) approved by the Rector. The 

regulations define the basic ways of action concerning the teaching and studying at the University, 

and the degree programmes provided by the University. The guidelines are published on the 

University’s web-pages. 

The University has a Vice Rector responsible for education. In addition, each department has an 

appointed director for education. The Vice Rector organizes a meeting with the heads of the 



 37 

degree programmes once in every two months to discuss the leading, evaluating and developing 

principles of the degree programmes. The memos of the meetings are published in the University 

intranet. The Vice Rector also leads the University’s supervisory and development group for 

teaching appointed by the Rector. The goal of the group is to promote the internal cooperation 

within the University in developing the teaching practises. 

The student representation in the University’s administrative bodies is determined by the 

Universities Act and the Regulations of Lappeenranta University of Technology. In accordance to 

the statutory representation in the administrative bodies, the students also have a representation in 

the University’s supervisory and development group for teaching. In addition, the students 

participate in the development of teaching through the course evaluation carried out annually in 

each University study course, and through the teaching feedback enquiry organized by the 

Students’ Union. 

5.3.2. Committees responsible for teaching in the degree programmes  

The university has three faculties: the Faculty of Technology, the Faculty of Technology 

Management, and the School of Business. LUT IT belongs to the Faculty of Technology 

Management and, as such, degree programmes are realized in this Faculty. The development and 

assessment of teaching in the Faculty of Technology Management is monitored at various levels; 

starting from the Faculty level and going all the way down to a single course and teacher.  

The Faculty Council is responsible for supervising the quality of teaching. It also makes decisions 

concerning to study plans and degree requirements. In addition, the Council makes proposals to 

the Rector concerning the entry requirements and the number of new students to be accepted on 

each programme. 

The quantitative and qualitative goals of the Faculty are agreed on a yearly basis in the 

negotiations between the Faculty and the University. The University takes into account the results 

of the Faculty’s operation in previous years and the Faculty’s development needs when allocating 

the money received from the Ministry of Education and Culture. 

The Faculty is responsible for the equipment needed for teaching and research. The Dean of the 

Faculty is responsible for the resources needed for teaching. The Dean also appoints the Heads of 

the Faculty’s degree programmes. In addition, the Dean accepts the Master’s theses of the 

graduate students.  

The head of the degree programmes is responsible for producing, evaluating and developing the 

degree programmes. He approves the topics of the theses of graduate students. Each degree 

programme of the Faculty also has an advisory group of education to help the Head of the Degree 

Programme. 

The contents of the Major Subjects of the degree programmes are decided by the professors 

responsible for carrying out the research in the corresponding field of science. The major subjects 

are congruent with the focus areas of the research. The professors are also responsible for 

organizing teaching in their own remits. In addition, the professors make the propositions to the 

head of the degree programmes regarding the topics of the theses of their own students.  

The Degree Programme of Information Technology has also an Industry Board, consisting of 

representatives of teachers, students and industry. The purpose of the board is to develop the 

content, quality, and industry relevance of the education. The industrial representatives play an 

important role to guarantee that the contents of the programmes meet the changing requirements 

of professional life. The board meets twice a year. 
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Teachers in charge of the study courses are responsible for executing, evaluating and developing 

their own teaching. The University has published a handbook called LUT Teacher’s Quality Manual 

to support teaching (enclosure 8). The handbook contains information about the planning and 

implementation of study courses. It also gives instructions for defining the learning outcomes of the 

study courses, and for evaluating whether the learning outcomes have been achieved. In addition, 

the handbook provides the teachers with tools to measure of workloads of courses. The handbook 

is published as a printed version and in an electronic form on the University’s intranet and on the 

Internet. 

5.3.3. Financing of the programmes 

LUT Information Technology financing of personnel is presented in Figure 3 for the period of years 

2006 to 2010. On average the personnel funding 75% is covered  by the University budget and the 

rest 25% by the research projects carried out by the unit (external funding). The budget funding 

includes costs related to teaching, teaching materials and maintenance of teaching equipments. 

Budget funding has decreased from the best years (beginning of 2000), but has settled around 1,5 

M€.  

Figure 3. LUT IT financing. 

5.3.4. Cooperation within the university 

The modules in the field of mathematics, physics and languages are produced by other 

departments and units of the university. The degree programmes of Information Technology 

include several modules from the other departments of LUT and students are highly encouraged to 

take a minor subject from some other department. The student may also include any modules 

taught at LUT into his/her elective studies. Table 7 shows how LUT IT students study courses from 

different departments. 
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Table 7. The courses taken from other departments by LUT IT students. 

 

. 
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LUT IT also produces courses that are used by other programmes either as a part of their major or 

as a minor subject. Table 8 illustrates how other departments utilize courses produced by LUT IT. 

The curricula change in 2005 and creation of faculties in 2007 has decreased the usage of IT 

courses. 

Table 8. The utilization of LUT IT courses by the students of other study programmes. 

 

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

LUT IT has external co-operation related to teaching with other institutions at various levels: 

student exchange, teacher exchange and international co-operation in curricula development. In 

addition, LUT IT has several post-graduate level double degree agreements with foreign 

universities. 

Student exchange 

International student exchange and intake of degree students from foreign countries are strongly 

encouraged at LUT. 

Student exchange is arranged by LUT International Services, which supports the university’s 

internationalization by developing and maintaining cooperation relationships and agreements with 

international universities and networks. International Services is in charge of organizing student 

exchange programmes and coordinating EU’s education programmes within the university. The 

office of International Services advises international students who apply for admission to M.Sc. 

Degree programmes taught in English. International Services also provides advising and 

assistance for outgoing and incoming students with practical arrangements, offers an orientation 

programme, runs tutoring system for international students and helps with accommodation 

arrangements. 

LUT has an extensive partner network all around the world. The network of over 150 higher 

education and research institutions forms an excellent basis for collaboration and mobility of 

students, teachers and researchers, as well as joint education and research projects. 

Student mobility is facilitated by several study abroad programmes: the Erasmus exchange 

programme in Europe, Nordplus exchange within the Nordic countries and bilateral agreements 

with several partner universities overseas. LUT is or has been a partner in Erasmus actions, 

Leonardo projects, and as well in several other European projects such as Asia-Link, Tempus 

projects, COST actions, Networks of Excellence and research projects funded from the EU’s Fifth, 

Sixth and Seventh Framework programmes in different sectors. LUT is also a member of the 

Cross-Border University project, a Finnish-Russian consortium of nine universities developing joint 

master’s degree programmes. In addition, LUT has several double-degree agreements with 

Russian partner universities. LUT is also a member of ISEP network, the International Student 

Exchange Programme. 

Table 9 below shows the number of incoming and outgoing student exchanges in LUT IT. 
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Table 9. The LUT IT exchange students. 

 

 

Teacher exchange 

LUT teachers can undertake short-term, 1-2 weeks, teaching assignments abroad within the 

framework of the Erasmus programme or within bilateral co-operation agreements. There are also 

possibilities for research exchange for teachers when the main focus during exchange period is 

research but the exchange also consist of some teaching lectures. Several visiting lecturers from 

foreign universities come to LUT IT every year to give lectures.  

International curricula development 

LUT IT has been active in various international programs. LUT IT started the first international 

Master’s program (IMPIT) in LUT in 1999-2000. Since the first programme LUT IT has been 

actively starting cross-border university between Finnish and Russian universities, developing 

double degree model with the Russian Universities, and participating in international education 

networks in Erasmus program (PERCCOM in Erasmus Mundus, DEC and TRICE in Socrates). 

These international programs are not considered in this accreditation process. 

5.3.6. Library 

Lappeenranta Academic Library collections consist of c. 150.000 printed monographs, 68.000 

printed journals, 65.000 electronic books, and 22.300 e-journals. The number of printed maps is 

41, documents in microfiche form c. 1.100, and audio recordings 550. The annual procurement of 

printed monographs is c. 7.000 and the number of subscribed printed journals is 900 volumes per 

year. The Library provides its customers with library and information services both on-site and 

online. Information literacy education for the entire University is also arranged and given by the 

Library personnel. Electronic material is available remotely for LUT staff and students only. The 

Librarians act as experts in publishing LUT series. Within LUT, the Library is one of the 

Independent Institutes.  

There are c. 400.000 yearly visits to the Library. The Library is open to LUT staff, students, and 

general public during terms on workdays: Mon-Thu 8:30-18:00 and Fri 8:30-15:30. In summer and 

during the holiday season the Library closes at 15:30 on each workday.  There are no restrictions 

to the number of loans. The customers access the Library catalog Wilma 600.000 times per year. 

The Wilma database includes information about both printed and electronic books as well as the 

storage information of printed journals. Electronic books can be accessed via a link the Library 

catalog. There are over 20 database vendors with more than 182 databases available for the 

Library customers. Most database hosts allow IP access to their information sources. Students and 

staff have also remote access to e-journals and electronic books.  

The number of Library staff is 21, nine of whom have Master’s degrees in science or arts. Ten staff 

members have professional library qualifications which equal to Bachelor’s degrees. One of the 

staff members is an IT specialist. The number of seats for reading in the Library is 170. There are 

100 computer workstations available for the customers. The Library also offers six workshop rooms 

with a total of 44 seats for group work. 
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5.3.7. Other premises 

At LUT there are 34 lecture rooms for teaching, 9 language laboratories and 14 computer 

classrooms.  LUT Library has about 100 seats for students’ individual learning purposes, several 

rooms for teamwork and two computer classrooms. The reading hall is open 24 hours. 

5.3.8. IT provision and computer facilities 

University offers the personnel Windows computers of a known brand for normal use, or a similar 

computer with more memory and enhanced display adapter for those who use scientific computing 

software. The screens are LCD screens. Both color and b/w printers and scanners are available to 

the personnel.  

Students can use the computers which are in common use in the library area (Origo) or in the 

classrooms. Those are Windows computers of a known brand. Also printers and scanners are 

available for students.There is very little need for supervision and most of it is done with centralized 

electronic means such as browsing installed software. However, the student helpdesk Origo is 

located on the library area and the supporting team also supervises the students. Part of the 

supporting staff is students. They have direct access to the support team in the university 

information services and technology  (IS&T). The IS&T staff qualify as B.Sc. or M.Sc. in their field.  

Every student has access to every computer.  There are 84 computers located in the library area, 

and they are available during the library opening hours. 325 computers located in classrooms are 

available when there are no lessons. There are 14 computing classrooms, 3 of which are equipped 

for scientific computing use and have 63 high-performance computers in total. One classroom has 

Linux setup. In addition there are 9 workshop rooms which have one or two computers each.  On 

passageways there are some computers that can be used only for web browsing. These are 

typically used for email checking. Centralized services, such as learning environments can be 

accessed also outside of the campus. The university offers Eduroam WLAN services to enable use 

of students’ own computers at the campus.  

Students search and use publications that are available in the library or on the databases 

(www.lut.fi/en/library). They write reports, essays and theses. They enroll in the modules they are 

going to take (https://weboodi.lut.fi/oodi --> in English), they get the course information, learning 

material and assignments of the modules they have enrolled in (noppa.lut.fi --> in English) and 

they participate in the web-based modules on the University Moodle learning space. They use 

software specific to studies to solve problems and tasks that belong to their studies. Also email and 

Internet browsing belong to their daily tasks. 
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6. QUALITY MANAGEMENT: FURTHER DEVELOPMENT OF DEGREE 

PROGRAMMES  

6.1 Quality assurance and further development  

The key aim in the 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 LUT Quality Manual (enclosure 12) 

and operations manuals of support services. The university’s quality management documents and 

other related material is available on the LUT intranet and Internet. 

LUT 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. LUT Quality 

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 LUT 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. Competitiveness and internationality: LUT will be known for the best Finnish university 
education in technology and business, and will be a sought-after partner in cooperation at 
an international level. 

2. High quality of degrees: International academic expertise as a result of education, which 
consists of a) specialist skills in one’s own field and b) transferable skills. 

3. Satisfaction with studies at LUT: the students of the university and employers of graduates 
are satisfied with the content and implementation of the education; the teaching staff is 
satisfied with the tools, facilities and support for educational purposes. 

4. The possibilities for lifelong learning are numerous and flexible, and the training meets the 
needs of target groups. 

 

The university has also published LUT Teacher’s Quality Manual in order to guide teachers to good 

teaching (enclosure 8).  

In its meeting of March 5th 2009, the Finnish Higher Education Evaluation Committee decided, 

based on the presentation and report of the audit group, that the quality assurance system of the 

Lappeenranta University of Technology meets the criteria set for the quality assurance system as a 

whole and for quality assurance of its basic tasks. The audit is valid for six years (enclosure 20). 

6.2 Further development of the degree programmes 

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 

programmes and steering and development committee for teaching. The vice-rector and the Heads 

of degree programmes have regular meetings, where they evaluate and discuss about procedures 

concerning education and needs for development. The steering and development committee for 
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teaching, in an advisory capacity, aids the vice-rector in decision-making. The committee, headed 

by the vice-rector, coordinates and promotes the development of LUT education, and prepares the 

application procedure for the quality bonus for teaching and prepares the allocation decision for the 

rector. 

In each department there is an advisory steering committee for the degree programmes. It 

supports the head of the degree programme in producing, assessing and developing the degree 

programmes. In addition to the general advisory board, LUT IT has an industry board for the 

discussion of industry needs and visions for the future. 

LUT IT works actively to develop the curricula to meet the high standards and to provide properly 

educated graduates mainly for the industry. As a result of this development work LUT IT has been 

granted with the LUT education quality bonus since the establishment of this procedure in 2007. 

LUT IT has also received grants from industry for the education development in the last few years. 

The focus areas in terms of developing the quality of education at LUT and LUT IT level are the 

following: 

 LUT: development projects for teaching 

 LUT: internal quality bonus for education 

 LUT: a salary system with incentives for high-standard education and its 
development 

 LUT: pedagogical and other continuing education for the teaching staff 

 LUT: support services for education 

 LUT: system for the recognition of teaching qualifications 

 LUT: recognition of good teachers by LUT student union 

 LUT IT: Advisory board of the degree programme 

 LUT IT: Industry board utilization 

 LUT IT: Project based learning 

 LUT IT: Pedagogic research and publications 

 

LUT is actively involved in a number of different national and international development projects for 

teaching. The vice-rector in charge of education decides on development projects, which LUT 

engages in and starts to promote.  

The university grants quality bonuses for the development of education for a year at a time. The 

quality bonus is a reward for development measures taken and an incentive for the further 

development of education and teaching. The steering and development group for education makes 

the preparations for the application procedure and the decision to grant a quality bonus, and the 

rector appoints the recipients of the bonus. LUT IT has been and is involved in several education 

development projects, since the start of this system. The development work has included for 

example strengthening the project skills in 2012, realization of industry board in 2011, development 

of curricula in 2010, etc. 

The salary 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.  

The university annually offers its teaching staff a study module in university pedagogy worth 25 

ECTS credits (see Section 5.2). 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.   
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The support services for education allow teachers to focus on actual teaching and study guidance. 

The support services provide administrative services related to instruction, as well as technological 

support e.g. in setting up web-based instruction and educational technology. The responsibility for 

these support services is shared by Student Services and Information Services and Technology, 

which operate within the context of University Services, and by faculty support services. 

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. In addition, the appointment 

of teaching personnel requires a trial lecture from the applicant.  

Every spring, the Student’s Union of LUT nominates the lecturer of the year and the course module 

of the year.  LUT IT has had two lecturers of the year (Prof. Porras in 2000 and Assoc. Prof. Ikonen 

in 2009) since the start of this recognition in 2000. Assoc Prof. Ikonen received also the national 

recognition for good teaching in 2010.  The nomination of the Course of the Year 2008 was given 

to the course CT60A0200 Fundamentals of Programming, which belongs to the Bachelor’s Degree 

Programme in Information Technology. 

The most recent education development in LUT IT in related to the industry needs and how the 

degree programmes can answer to these needs. In 2011 Industry board was established for the 

direct dialogue between LUT IT and industry. In 2012 the emphasis is on developing project skills 

in cooperation with industry. The development actions are documented and the results are 

published in suitable scientific forums. Two of the Doctoral graduates have emphasized education 

development and ICT solutions in their dissertations. A list of publications focusing on education 

development activities is presented in enclosure 29. 

6.3 Instruments, methods and data 

6.3.1. Evaluation during the degree programmes 

During their studies students fill out several questionnaires by which they can give feedback and 

tell their opinions concerning the studies and conditions in the university. At the beginning of the 

studies the freshmen are asked to fill out a questionnaire concerning the progress of studies and 

the tutoring of freshmen. A feedback questionnaire to students and 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 will 

be used to develop study guidance for new students and tutor training.  

The Student Union also compiles student feedback regularly every other year. This questionnaire 

mainly concentrates on the well-being of the students, and it often points out some needs for 

development in education. The results of the questionnaire are communicated to the university 

personnel. 

A study plan is an important tool to evaluate the progress of studies of an individual student. All 

LUT students prepare a personal study plan (HOPS) at the beginning of their studies. All personal 

study plans are evaluated and confirmed in accordance with faculty or department procedures. 

The progress of studies and the accumulation of credits are monitored by the Student Affairs 

Office. The results are reported to the degree programmes, and the follow-up reports are available 
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on the LUT intranet. 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 module. 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 criteria for resource 

allocation to departments. 

Student feedback for modules is collected for all of the university’s modules 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 basic assessment criteria to all modules. The objects of assessment include the expediency 

of the module and a general impression of the module.  

 
The following questions deal with the fulfilment of these criteria in LUT level (common to all 
courses): 
 

1. The working methods applied were appropriate for the purposes of the course and they 

supported my learning during the course. Answers on a scale of 1-5 (1 = I disagree 

completely, 5 = I agree completely). 

2. Overall evaluation of the course. Answers on a scale of 1-5 (1 = worst and 5 = best). 

3. Open feedback on the course. 

LUT IT has defined other mandatory questions to be included into the questionnaire. These include 

(see enclosure 28a): 

4. If the requirements and contents of a course remain at the current level, how do you see 

the amount of credits of the course? (1 = clearly too low, 3 = suitable, 5 = clearly too high) 

5. Consider your own work in this course. How do you see your own work compared to the 

workload estimation of the course? This is for various teaching modes separately e.g. 

lectures, exercises, etc. (1 = clearly less, 3 = same amount, 5 = clearly more) 

6. Assume that the number of credits will remain in current level. How do you see the 

importance/value of the following parts? This is for various teaching modes separately e.g. 

lectures, exercises, etc. (1 = reduce considerably, 3 = stay at this level, 5 = increase 

considerably) 

7. Calculate the time required for all work done in this course and compare that to the 

workload estimation. How much did you work altogether? (1 = less tan 50%, 3 = 75-100%, 

5 = more than 25%) 

The feedback system also allows teachers to add questions to the questionnaire (see enclosure 

28b), thus collecting feedback for their own purposes. This, combined with the open feedback field 

in all of the questionnaires, supports the teachers’ own professional development. Students are 

motivated to give feedback by preparing course-specific questions in addition to the general ones 

and by sending students a response to the feedback. The feedback for each course is 

recapitulated by the system administrator every semester with a general reporting form. The 

reports are forwarded to the head of degree programmes and to the quality 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 
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course is very low (e.g. 2.5 or lower), the vice-rector in charge of education discusses the topic 

with the head of the degree programme.  

6.3.2. Evaluation of the success of the degree programmes 

The university management, faculty management, the head of department and the head of degree 

programmes shall ensure that the education provided by the university is efficient and of a high 

standard. Success of the degree programme is evaluated in many ways, which are described in 

the following. Alumni activities and employment of graduates are evaluated systematically.  

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 programme 

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 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. In addition to these regular 

surveys a specific statement of the education was requested from the information technology 

students for the accreditation process (enclosure 19). 

Graduate feedback is collected from all LUT students at the time of their graduation – both Finnish 

and international students. The feedback is gathered together annually in February-March, and the 

results are reported at the university level on the intranet and broken down into individual degree 

programmes.  Quality manager is responsible for this process together with the 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 industry board. A 

new procedure concerning employer feedback has been introduced at the beginning of 2010: 

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 the employers and results are reported annually by the quality manager. 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 LUT Quality Manual and 

operations manuals of support services. The key results of the quality assurance are presented in 

the following data tables. 

6.3.3. Collected relevant data from the quality assurance system 

Enrolment and studies 

First year enrolments over the past five years on the consecutive Bachelor’s and Master’s degree 

programme in Information Technology have varied during the past five years as shown in Table 10. 
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Positions show the number of students accepted while Bachelor and Master represent students 

starting at different levels. Master is further divided into different programs.  

Table 10. First year enrolments in LUT IT. 

 

The number of students attending in each course is illustrated in Table 11. 

Table 11. The number of students attending each course. The arrows illustrate how the same course 

moves through the table in different years. 

 

International students are important for LUT IT. Table 12 shows the number of students in 

international programmes of LUT IT as well as short time exchange students. 
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Table 12. The number of students in international programmes of LUT IT. 

 

Progress of the students is carefully followed. Teachers and students try together to find the right 

ways to improve the success in studies to avoid interruptions of studies during the first two years. 

Table 13 shows the mean accumulation of credits for the first year of students respectively. The 

goal for the students is 60 ECTS credits per year and as such the studies of IT students are 

lagging behind. 

Table 13. Progression of studies. 

 

Graduation 

The number of graduates in Information Technology program is presented in Table 14. The 

number of Bachelors is increasing, as it is mandatory step towards Master’s programme. The 

number of Masters remains close to 40 graduates with the exception of 2010, in which year 

students were still able to graduate based on the old degree programme. 

Table 14. Number of graduates from LUT IT. 

 

The mean duration of the studies both in Bachelor and Master’s level has been followed and is 

presented in Table 15. Both mean and median values are presented. The values at this point 

present the time of graduation from the given point to the Master’s degree. From the start of 

Bachelor’s degree it has taken on average 7 to 8 years to get Master’s degree and for those 

starting in Master’s programme around 3 years. It should be noticed that in 2010 large number of 

old students were graduated due to the last chance to graduate with old degree structure. 
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Table 15. The mean duration of studies. 

 

The average size of the studies in ECTS credits has also been gathered. The amount of credits at 

the time of graduation is presented in Table 16. This table presents accumulated credits at the time 

of Master’s degree both in old and new credit system. As part of the graduates still used the old 

degree structure (180 vs. 120 ECTS credits) until to 2010 these both are shown respectively. 

Table 16. The average number of credits at the time of graduation. 

 

From the distributions of final grades (weighted mean) of the graduates a slight emphasis towards 

grade 3 (good) can be seen (Table 17). Similarly, their grades in the Bachelor/Master Theses 

approach grade 4 (very good, Table 18). The grading scale of final theses seems to practically omit 

grade 1. This observation is justified, because the professors at LUT IT have agreed that their 

common objective is to aim for grade 3 (good) in each evaluated Bachelor/Master’s theses. 

Professors regard the final theses as a process which is carried out in co-operation with the 

students, supervisors and the guiding professors and therefore it is reasonable to continue this 

process with the students until they have reached the targeted level. 
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Table 17. Final grade distributions. 

 

Table 18. Thesis grade distribution. 
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Feedback data 

Section 6.2.1 presented the feedback and follow-up mechanisms for the modules and the whole 

degree programme. Table 19 presents an overview of the department level feedback. The mean 

value of the course evaluation given by the students has been quite stable through the years 

(mean 3.41-3.95; on scale 1-5) but the response rates have varied considerably. 

Table 19. Overview of the student feedback on courses. 

 

The mean value for LUT IT courses is presented Table 20. It should be noticed that courses have 

changed during years and there is no data for all the courses all the time. 

Table 20. Detailed LUT IT course level student evaluations. 
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MSc graduates of LUT IT have also answered to the feedback arranged by the university. The 

calculated mean values of numerical evaluations collected from the feedback from graduated 

Masters of Science in 2006 - 2010 show that the satisfaction level has remained relatively stable 

among the graduated students (mean values between 3.5…4.0, Table 21). The utilized 

questionnaire in the survey for the graduated students is in enclosure 21 and an example of a 

questionnaire used in Career and employment survey for the graduates in 2003 is in enclosure 22 

(see results in 2.4.6 and enclosure 6).  

Table 21. University level feedback survey on MSc graduates from LUT IT. 

 

The third example is the utilized questionnaire on thesis employer for LUT graduates (enclosure 

27). Feedback by the commissioner of Master’s Thesis is summarized in Table 22. 

Table 22. The Master’s thesis commissioner survey results. 
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7. DOCUMENTATION AND TRANSPARENCY  

7.1 Relevant regulations 

To receive the Degree of Bachelor of Science from LUT, at least 90 ECTS credits, including the 

Bachelor thesis, have to be gained in LUT (total degree 180 ECTS credits). For the Degree of 

Master of Science in Technology, the minimum is 70 ECTS credits, including the Master’s thesis. 

The degrees and the Finnish universities that can award these degrees are defined in the 

Universities Act (558/2009) (enclosure 1). 

The Head of the degree programme makes the decision regarding the modules included in the 

degree structure of an individual student, and approves any changes made to the student’s 

personal study plan. Modules that are included in the Bachelor’s degree cannot be included in the 

Master’s degree. 

Detailed regulations of the degree are given in the University Regulations on Education and the 

Completion of Studies (enclosure 4). National regulations on Master’s level studies for universities 

are given in the Government Decree on University Degrees (National degree regulations 

794/2004) (enclosure 2). 

7.2 Diploma Supplement 

At LUT a diploma supplement (DS) is formulated by following the directions of the National Board 

of Education and always attached to the B.Sc. and M.Sc. degree certificates (the actual degree 

certificate is in Finnish). Although, the DS is in English and meant for international use, it allows all 

interested parties to gain insight into the structure, content and level of the successfully completed 

degree, as well as an individual’s performance. The diploma supplement is attached to the degree 

certificate along with the transcript of records. It includes the information about the University, 

modules included into the degree, as well as the grades of the modules and the structure of the 

degree (see enclosure 4). The Diploma Supplement indicates how the final mark was calculated 

(including weighting of marks) so that parties outside LUT can clearly see how each component 

was incorporated into the final degree. Both major and minor subjects are given an overall grade. 

The overall grade is the average of all the LUT courses completed by the student in the subject in 

question, weighted according to the workload of each course (see enclosure 26). More detailed 

information is available from the attached examples of the LUT diploma supplements, (enclosures 

15 and 16, B.Sc. and M.Sc. supplements respectively). 
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A. Degree Programme in Information Technology 
 
Objectives of the Degree Programme in Information Technology 
 
The Degree Programme in Information technology provides for the students the necessary theoreti-
cal and practical knowledge, skills and capabilities required by the IT industry. A person who gradu-
ates from the Degree Programme is capable of continuing his/her studies in the field of IT. The De-
gree Programme combines up-to-date research knowledge and the fundamentals of computer sci-
ence and provides this information to the students with modern and efficient teaching methods. The 
Degree Programme has had the label “The Quality Education Unit of Lappeenranta University of 
Technology” since year 2007. 
 
The Degree Programme in Information Technology trains Bachelors and Masters of Science for the 
needs of industry, research institutions, businesses, and public administration within the field of In-
formation Technology. The Bachelor’s Degree Programme in Information Technology has one com-
mon major topic “Computer Science and Communications Software” whereas Master’s Degree Pro-
gramme in Information Technology is divided into three major topics; “Communications software”, 
“Software Engineering” and “Intelligent Computing”. Post-graduate studies are possible in each of 
the major topics. The general objective of the Degree Programme is to train efficient teamwork-
capable experts and to provide them a solid ground for the independent continuation of learning in 
the ever-changing field of computer science.  
 
Bachelor’s Degree Programme in Information Technology 180 ECTS cr 
 
All the students in the Bachelor’s degree programme in Information technology have the same ma-
jor, computer science and communications software. The students graduating from the study pro-
gramme have the following learning outcomes: 
 
The graduates with the Bachelor’s degree 


• understand the basic principles of scientific thinking and working 
• have basic skills in mathematics and natural sciences 
• have basic skills in computer science and programming 
• can solve problems with self made computer programs 
• can describe and solve problems using software engineering techniques and methods 
• can solve data communication problems using various communication networks and differ-


ent communication patterns  
• know the basic of the principles of intelligent computing 
• are capable of independent study and ready for life-long learning. 


 
The graduates can participate in software projects using the acquired knowledge and technical skills 
applying them in different application domains taking into account technical, social, and economical 
constraints. The graduates can communicate both verbally and in writing and can work as a part of a 
project team using both the domestic languages as well as English. 
 
The general structure of the curricular content of the Bachelor’s degree programme is presented in 
Table 1. The study programme builds on the following progression of the studies over three calendar 
years: 
1. year (BSc 1): General studies 
2. year (BSc 2): General studies, major and minor studies 
3. year (BSc 3): Studies on major and minor subjects 


 
Table 1. The general structure of the curricular content of the Bachelor’s degree programme 


Computer science and communications engi-
neering studies 46 ECTS cr 
Minor studies 20 ECTS cr 


General studies on IT 103 ECTS cr 


Elective studies 11 ECTS cr 
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Elective studies, language studies, and practical training 
 
Studies in other domestic and foreign universities can be accepted as part of the LUT degree based 
on a separate application to the Head of the Degree Programme. The students are also advised to 
follow the courses offered by the Open University.  
 
Elective studies can include any courses offered by LUT. As a general principle the optional studies 
should be selected so that they support the other studies. The optional studies are used to assure 
that the degree requirements are fulfilled (180 ECTS cr); if the general studies, major and minor 
studies fulfill the degree requirements, the optional studies are 0 ECTS cr. The leadership training 
from the Finnish Defence Forces (non-commissioned or commissioned officer) can be accepted as 
elective studies with 6 ECTS cr based on a separate application. 
 
The foreign language studies of the Bachelor degree can be at most 15 ECTS cr. 
 
The Bachelor’s degree can include practical training at most 4 working weeks (2 ECTS cr). The goal 
of the training is to learn through personal experience what it is like to be an employee for an em-
ployer, what are the basic rules of working from the employee point of view, and how one operates 
in a work place. The student applies for a (summer) trainee position in a company, works there as a 
payee, asks for a certificate of employment and applies for the acceptance of the training ship as the 
compulsory practical training. All full time employment lasting longer than 15 working days can be 
accepted as training except for the work focusing on the Bachelor thesis work. 4 full time weeks of 
employment equals to 2 ECTS cr (2 working weeks equals 1 ECTS cr).  
 
For more information see the Study Affairs Services webpage of the Faculty: 
http://www.lut.fi/en/technologymanagement/studies/Pages/Default.aspx. 
 
 
Studies for the degree of the Bachelor of Science (Tech.) 
 
General Studies 103 ECTS cr 
General Studies  Year Per. ECTS cr 
BM20A0100 Mathematics KoTiA1 BSc 1 1 3 
BM20A0300 Mathematics KoTiA2 BSc 1 1-2 5 
BM20A0500 Mathematics KoTiB1 BSc 1 3 3 
BM20A0700 Mathematics KoTiB2 BSc 1 3-4 2 
BM20A0900 Mathematics KoTiB3 BSc 1 4 3 
BM20A1401 Statistics I BSc 2 1 3 
BM20A1501 Numerical methods I BSc 2 3 3 
BM30A0210 Physics L, Part 1 BSc 1 1-2 5 
BM30A0220 Physics L, Part 2 BSc 1 2 2 
BM30A0230 Physics L, Part 3 BSc 1 3-4 5 
BM30A0240 Physics L, Part 4 BSc 1 4 2 
CT10A0100 Introduction to Studying Information Tech-


nology 
BSc 1 1 (3) 2 


CT50A2000 Foundations of Information Processing I BSc 1 1-2 5 
CT50A2100 Foundations of Information Processing II BSc 1 3-4 5 
CT60A0200 Fundamentals of Programming BSc 1 1-2 5 
CT60A0210 Practical Programming BSc 1 3-4 5 
CT30A2002 Introduction to Telecommunications BSc 2 1-2 (int) 7 
CT50A2310 Data Structures and Algorithms BSc 2 2 5 
CT50A2602 Operating Systems BSc 2 1 5 
CT60A2410 Object-Oriented Programming BSc 2 1-2 5 
CT60A4001 Software Engineering BSc 2 3-4 5 
CT60A4301 Databases BSc 2 3-4 5 
FV11A4400 English Communication for Engineering Pro-


fessionals I 
 1-2, 3-4 4 


FV13A1200 Technical Swedish BSc 1-3 1, 2, 3, 
4 


2 


FV18A2800 Finnish Spoken and Written Communication BSc 2 1-2, 3-4 3 
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for Engineers 
FV18A4001 Scientific Writing in Finnish BSc 3 1-2, 2, 


3-4, 4 
2 


TiHarjK Practical training BSc 1-3  2 
 
 
 
Major subject 46 ECTS cr 
The Bachelor’s Degree Programme in Information Technology has one major topic providing sub-
stantial knowledge, skills and capabilities in the areas of computer science and communication soft-
ware. This major topic is the basis of all majors in the Master’s Degree Programme in Information 
Technology. 
 
Computer Science and Communications Software Major 
 
Obligatory studies  Year per. ECTS cr 
CT30A2800 User Interfaces and User-Centric Design BSc 2 3-4 7 
CT30A3200 Webbed Applications BSc 3 1-3 7 
CT30A3700 Information Security BSc 3 3-4 7 
CT50A3000 Unix and System Programming BSc 3 int 5 
CT50A4000 Introduction to Intelligent Computing BSc 2-3 3-4 5 
CT60A4101 Software Engineering Methods BSc 3 1-2 5 
CT10A4000 Bachelor’s Thesis and Seminar BSc 3 1-4 10 
 
 
Minor subject 20 ECTS cr 
The minor subject studies complement the major subject studies in the field of specialisation chosen 
by the student. The minor subject can be chosen from the minor subject provided by other degree 
programmes and can be found from study guide. 
 
Elective studies 11 ECTS cr 
The student must take a suitable amount of elective studies to reach the total of 180 ECTS credits 
required for the Bachelor’s degree. The student may include any courses taught at LUT. 
 
 
 
Master’s Degree Programme in Information Technology 120 ECTS cr 
 
Students in Master’s Degree Programme in Information Technology can select one of the following 
major subjects: 


• Communications software 
• Intelligent computing 
• Software engineering 


 
The graduates from the master’s degree program in Information Technology have a solid foundation 
in information technology and expertise in the specialities of the major. The graduates are able to 
work in various roles as members of a group both in domestic and international environments. The 
learning outcomes in the degree programme are as follows: 
 
Master of Science (Tech.)  


• are able to take advantage of the disciplines of scientific consideration and reasoning  and 
are able to exploit scientific approaches and methods   


• master thoroughly the specialities in the selected major  
• are able to act as experts and developers in their fields of speciality during the working life 
• understand the foundations of the minor subject selected  
• own good skills in communications and proficiency in a language 
• own good skills in ability as a public performer, in knowledge and capabilities in cultural and 


multinational aspects, team work, project work, and in leadership and management  
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• own ability for doctoral studies and life-long learning in working life. 
 


The masters graduated from the program are able to participate in software projects in the role of an 
expert or as a leader and they are able to apply their knowledge and capabilities to the challenges in 
development projects.  The graduates are able to apply scientific knowledge and methods in prac-
tice, they are able to communicate both orally and in written form (also perform in public) and they 
are able to participate in a project group also in an multi-cultural environment. The education is given 
in English language and as such, the graduates can communicate both orally and in written form 
using English language. Furthermore, each major has the following learning outcomes completing  
the learning outcomes listed for the full program: 
 
Graduates from Communications Software  


• know the structures and operations of various networks and aspects affecting their oper-
ation, such as wireless nature, mobility and security 


• know the use of services and applications as a part of distributed environment 
• know the various communication models and protocols and the ways to use them 
• are able to read and produce specifications 
• are able to design, model and implement network-enabled services and applications for the 


distributed environment. 
 
Graduates from Intelligent Computing 


• are able to analyze and find solutions for challenging problems in information processing 
through transforming them into algorithmic form 


• are able to apply mathematical methods in algorithms 
• are able to apply intelligent and learning approaches of information processing to solve 


problems in information technology  
• are able to use and rationally select solutions and methods in computer vision, computer 


graphics, compiler construction, machine learning and artificial intelligence 
 
Graduates from Software Engineering 


• can explain the role of software and information systems in the modern society and busi-
ness 


• can apply modern design techniques and methods in daily software engineering 
• can participate in software projects as an expert in their specialisation area or as a project 


manager 
• can recognise problems in software development and improve processes in technical, pro-


ject management, and organisational areas 
• can describe the company activities as processes, specify the documents produced in dif-


ferent phases of the development, and adopt suitable measurements to support systematic 
production.  
 


The general structure of the curricular content of the Master’s degree programme is presented in 
Table 2. The study programme builds on the following progression of the studies over two calendar 
years: 
 
Year 1.  (MSc 1): General studies, studies in the selected major subject, some studies in 


the selected minor subject, elective studies 
Year 2.  (MSc 2):  Studies in the selected major subject and minor subject, elective studies 
 
 


Table 2. The general structure of the curricular content of the Master’s degree programmes 
Minor Subject 20 ECTS 


cr 
General Studies 


18 ECTS cr 
Major Subject 72 ECTS 


cr 
Elective Studies 10 


ECTS cr 
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Elective studies, language studies and practical training 
 
Studies in other domestic and foreign universities can be accepted as part of the LUT degree based 
on the approval of a separate application to the Head of the Degree Programme. The students are 
also advised to follow the offerings by the Open University.  
 
Any courses offered by LUT may be included in elective studies. As a general principle the elective 
studies should be opted in such that they support the other studies. The elective studies complete 
the requirements of the degree (120 ECTS cr); if the general studies, studies in the major and minor 
subjects fulfil the requirements for the degree, the optional studies may be 0 ECTS cr. The leader-
ship training from the Finnish Defence Forces (non-commissioned or commissioned officer) can be 
accepted as elective studies with 6 ECTS cr based on the approval of a separate application. 
 
The foreign language studies in the Master degree can be at most 10 ECTS cr. 
 
The Master’s degree includes practical training for 4 working weeks (2 ECTS cr). The goal of the 
practical training is to get basic experience of the work within information technology, enterprise en-
vironment and working community. As an employee, the student learns how to utilize the acquired 
knowledge and technical skills to challenges in a practical working environment. The student applies 
for a (summer) trainee position in a company, works there as a payee, requests for a certificate of 
the employment and applies for the approval of the traineeship as the compulsory practical training 
for the degree. All full time employment, lasting longer than 15 working days and within information 
technology, can be accepted as compulsory training except the work focusing on the master’s thesis 
work. Four full time weeks of employment equals to 2 ECTS cr (2 working weeks equals 1 ECTS cr). 
Over and above the compulsory training, at most eight ECTS cr of practical training can be included 
in the elective studies. Practical training can comprise at most 12 ECTS cr both in bachelor’s and 
master’s degrees from LUT. 
 
For more information see the Study Affairs Services webpage of the Faculty: 
http://www.lut.fi/en/technologymanagement/studies/Pages/Default.aspx. 
 
 
Studies for the degree of the Master of Science (Tech.) 
 
 
General Studies year per. ECTS cr 
CT10A9500 Research Methods MSc 1 1-2 3 
CT30A9002(1(* Seminar on Communications Engineering MSc 1 3-4 3-4 
CT50A6500(1(* Seminar on Intelligent Computing MSc 1 3-4 4 
CT60A7100(1(* Seminar on Software Engineering MSc 1 3-4 4 
CT60A4400 Project Management MSc 1 1-2 5 
FV10A 4 cr(** Language studies   4 
TiHarjDi Practical training MSc 1-2  2 
1) Exchangeable  
*) Select according to the major as follows: CT50A6500 Intelligent Computing, Information Technol-
ogy and Information Processing, CT60A7100 Software Engineering and CT30A9000 Communica-
tions Software, Communications Engineering and Digital Communications in Media Technology.  
**) Select from the MSc module in English language offered by the Language Centre. If the earlier 
degree does not include the Swedish language according to the degree requirements, the course 
FV13A1200 Technical Swedish 2 ECTS cr is compulsory as well as four credits of courses in Eng-
lish language. 


 
Major subject 72 ECTS cr 
 
Communications software major 
Communications software major focuses on communication networks and their role and usage in 
distributed environments. The studies in this major emphasize protocols and methods enabling 
communication between humans and/or machines. Theoretical knowledge is combined with practical 
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skills in such a way that the graduate can specify, design and implement network-enabled programs 
for distributed solutions. 
 
Obligatory studies  year per. ECTS cr 
CT30A5001 Network Programming MSc 1 1-2 7 
CT30A6000 Communications Software, Protocols and 


Architectures 
MSc 1 1-3 8 


CT30A8301 Wireless Service Engineering MSc 1 3-4 7 
CT30A9600 Research Methods, Communications Soft-


ware Laboratory Work 
MSc 1-2 1-4 4 


CT10A6000 Master’s Thesis and Seminar MSc 2 1-4 30 
 
  
 
Elective Studies (at least 16 ECTS cr)  year per. ECTS cr 
CT10A9100 ECSE International Summer School in Novel 


Computing 
MSc 2 int 1-3 


CT10A9700 Summer School on Communications Engi-
neering 


MSc 2  2 


CT30A7500  Parallel Computing MSc 2 1-4 
(book) 


5 


CT30A8902 Service Oriented Architecture MSc 2 3-4 5 
CT30A9002 Seminar on Communications Engineering MSc 1 3-4 3-4 
CT30A9300 Code Camp on Communications Engineer-


ing 
MSc 1-2 1-4 (int) 4 


CT30A9400 Ad Hoc and Sensor Networks MSc 2 1-4 
(book) 


5 


CT60A7201 Architecture in Systems and Software De-
velopment 


MSc 1 3-4 7 


CT60A7302 Software Quality, Processes, and Organiza-
tions 


MSc 2 1-2 7 


CT60A7400 Fundamentals of Information Systems MSc 1 1-2 7 
CT60A7500 Object-Oriented Programming Techniques MSc 1 1-2 5 
BL40A1000 Real-time Operating Systems and Programs MSc 2 1-2 5 
BL40A1100 Embedded System Programming MSc 1 1-2 4 
 
  
 
Intelligent Computing major 
The major in intelligent computing concentrates in computational methods, algorithms and applica-
tions in the key issues in computer vision, pattern recognition, machine learning, and robotics utiliz-
ing artificial intelligence. The graduates from the major own excellent capabilities in programming 
and problem solving enabling working positions in challenging and demanding projects in software 
and product development, in research and in tasks requiring specific expertise. 
 
Obligatory studies year per. ECTS cr 
CT50A5700 Introduction to Computer Graphics MSc 1 2 5 
CT50A6000 Pattern Recognition MSc 1 3-4 7 
CT50A6100(1 Machine Vision and Digital Image Analysis MSc 1-2 1-2 7 
CT50A6200(1 Computer and Robot Vision MSc 1-2 1-2 7 
CT50A6400 Compiler Construction MSc 1 3-4 7 
CT10A6000 Diploma thesis and seminar MSc 2 1-4 30 
1) Exchangeable  


  
Elective Studies (at least 16 ECTS cr)  year per. ECTS cr 
CT10A9100 ECSE International Summer School in Novel MSc 2 int 1-3 
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Computing 
CT10A9601 Research Methods, Laboratory Project MSc 1 1-4 1-5 
CT30A7500  Parallel Computing MSc 2 1-4 


(book) 
5 


CT50A6100 Machine Vision and Digital Image Analysis MSc 1-2 1-2 7 
CT50A6200 Computer and Robot Vision MSc 1-2 1-2 7 
BK70A0000 Simulation of a Mechatronic Machine MSc 1 3-4 6 
BL40A0700 Digital filtering MSc 1-2 3-4 5 
BL40A1000 Real-time Operating Systems and Programs MSc 2 1-2 5 
BL40A1100 Embedded System Programming MSc 1 1-2 4 
BM20A1900 Statistics II MSc 1-2 2 3 
BM20A2800 Nonlinear Optimization MSc 1-2 3 4 
BM20A2901 Discrete Optimization MSc 1-2 4 5 
BM20A4201 Applied Functional Analysis MSc 1-2 2-3 4-6 
BM30A0500 Applied Optics MSc 1 2 6 
 
 
 
Software Engineering Major 
The Software Engineering major the students familiarize themselves in depth with the software and 
information systems development processes and their different topic areas as well as the software 
engineering methods and tools. The studies approach software and information system development 
from the design patterns, architecture, quality, process, and organizational points of view. The 
graduates can participate in the development of software and information systems, improvement and 
research assignments regarding the development process, leading software development and main-
tenance projects both from the software provider and user points of view. 
 
Obligatory studies  year per. ECTS cr 
CT60A7201 Architecture in Systems and Software De-


velopment 
MSc 1 3-4 7 


CT60A7302 Software Quality, Processes, and Organiza-
tions 


MSc 2 1-2 7 


CT60A7400 Fundamentals of Information Systems MSc 1 1-2 7 
CT60A7500 Object-Oriented Programming Techniques MSc 1 1-2 5 
CT10A6000 Master’s Thesis and Seminar MSc 2 1-4 30 
 
  
 
Elective Studies (at least 16 ECTS cr)  year per. ECTS cr 
CT10A9100 ECSE International Summer School in Novel 


Computing 
MSc 2 int 1-3 


CT10A9601 Research Methods, Laboratory Project MSc 1 1-4 1-5 
CT30A5001 Network Programming MSc 1 1-2 7 
CT30A6000 Communications Software, Protocols and 


Architectures 
MSc 1 1-3 8 


CT30A7500  Parallel Computing MSc 2 1-4 
(book) 


5 


CT30A8301 Wireless Service Engineering MSc 1 3-4 7 
CT30A8902 Service Oriented Architecture MSc 2 3-4 5 
CT30A9300 Code Camp on Communications Engineer-


ing 
MSc 1-2 1-4 (int) 4 


CT30A9400 Ad Hoc and Sensor Networks MSc 2 1-4 
(book) 


5 


CT50A5700 Introduction to Computer Graphics MSc 1 2 5 
CT50A6000 Pattern Recognition MSc 1 3-4 7 
CT50A6400 Compiler Construction MSc 1 3-4 7 
BL40A1000 Real-time Operating Systems and Programs MSc 2 1-2 5 
BL40A1100 Embedded System Programming MSc 1 1-2 4 
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Minor subject 20 ECTS cr 
 
The minor subject studies complement the major subject studies in the field of specialisation chosen 
by the student. The minor subject can be chosen from the extended minor subjects provided by the 
degree programme in Information Technology or from minor subjects provided by other degree pro-
grammes and can be found from study guide. The use of extended minor subject provided by other 
degree programmes requires corresponding minor subject in Bachelor’s degree.  
 
Communications software, extended minor subject  
Elective Studies (at least 20 ECTS cr)  per. ECTS cr 
CT10A9700 Summer School on Communications Engineering  2 
CT30A5001 Network Programming 1-2 7 
CT30A7500  Parallel Computing 1-4 


(book) 
5 


CT30A8301 Wireless Service Engineering 3-4 7 
CT30A8902 Service Oriented Architecture 3-4 5 
CT30A9002 Seminar on Communications Engineering 3-4 3-4 
CT30A9300 Code Camp on Communications Engineering 1-4 (int) 4 
CT30A9400 Ad Hoc and Sensor Networks 1-4 


(book) 
5 


 
 
Software Engineering, extended minor subject 
Elective Studies (at least 20 ECTS cr)  per. ECTS cr 
CT30A5001 Network Programming 1-2 7 
CT30A9300 Code Camp on Communications Engineering 1-4 (int) 4 
CT60A7201 Architecture in Systems and Software Development 3-4 7 
CT60A7302 Software Quality, Processes, and Organizations 1-2 7 
CT60A7400 Fundamentals of Information Systems 1-2 7 
CT60A7500 Object-Oriented Programming Techniques 1-2 5 
 
 
Intelligent Computing, extended minor subject 
Elective Studies (at least 20 ECTS cr)  per. ECTS cr 
CT50A5700 Introduction to Computer Graphics 2 5 
CT50A6000 Pattern Recognition 3-4 7 
CT50A6100 Machine Vision and Digital Image Analysis 1-2 7 
CT50A6200 Computer and Robot Vision 1-2 7 
CT50A6400 Compiler Construction 3-4 7 
BM20A1900 Statistics II 2 3 
 
 
Elective studies 10 ECTS cr 
Any courses offered at Lappeenranta University of Technology can be included in the elective stud-
ies.   
 
_______________________________________________________________________________ 
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Department of Information Technology 
 
Courses produced by the department 2011 – 2012 
 
 
Courses produced by the department 
Head of Degree Programme: professor, D.Sc. (Tech.) Jari Porras ECTS cr 
CT10A0100 Introduction to Studying Information Technology 2 
CT10A0300 Peer Student Tutoring 3 
CT10A1100 CBU Summer/Winter School in Information Technology 1 - 7 
CT10A4000 Bachelor’s Thesis and Seminar 10 
CT10A6000 Master’s Thesis and Seminar 30 
CT10A9100 ECSE International Summer School in Novel Computing 1 - 3 
CT10A9500 Research Methods 3 
CT10A9601 Research Methods, Laboratory Project 1 - 5 
CT10A9700 Summer School on Communications Engineering 2 
 
Communications Software laboratory 
Head of Laboratory: professor, D.Sc. (Tech.) Jari Porras ECTS cr 
CT30A2002 Introduction to Telecommunications 7 
CT30A2201 Laboratory Course in Telecommunications Software 5 
CT30A2800 User Interfaces and User-Centric Design 7 
CT30A3200 Webbed Applications  7 
CT30A3700 Information Security 7 
CT30A5001 Network Programming 7 
CT30A6000 Communications Software, Protocols and Architectures 8 
CT30A7500  Parallel Computing 5 
CT30A8301 Wireless Service Engineering 7 
CT30A8902 Service Oriented Architecture 5 
CT30A8991 Individual Studies in Information Networks 2 - 5 
CT30A9002 Seminar on Communications Engineering 3 - 4 
CT30A9300 Code Camp on Communications Engineering 4 
CT30A9400 Ad Hoc and Sensor Networks 5 
CT30A9600 Research Methods, Communications Software Laboratory Work 4 
 
Machine Vision and Pattern Recognition laboratory 
Head of Laboratory: professor, D.Sc. (Tech.) Ville Kyrki ECTS cr 
CT50A2000 Foundations of Information Processing I 5 
CT50A2100 Foundations of Information Processing II 5 
CT50A2310 Data Structures and Algorithms 5 
CT50A2602 Operating Systems 5 
CT50A3000 Unix and System Programming 5 
CT50A4000 Introduction to Intelligent Computing 5 
CT50A5700 Introduction to Computer Graphics 5 
CT50A6000 Pattern Recognition 7 
CT50A6100 Machine Vision and Digital Image Analysis 7 
CT50A6200 Computer and Robot Vision 7 
CT50A6400 Compiler Construction 7 
CT50A6500 Seminar on Intelligent Computing 4 
 
Software Engineering laboratory 
Head of Laboratory: professor, Ph.D. Kari Smolander ECTS cr 
CT60A0200 Fundamentals of Programming 5 
CT60A0210 Practical Programming 5 
CT60A2410 Object-Oriented Programming 5 
CT60A4001 Software Engineering 5 
CT60A4101 Software Engineering Methods 5 
CT60A4301 Databases 5 
CT60A4400 Project Management 5 
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CT60A5000 E-Business Technologies 5 
CT60A7100 Seminar on Software Engineering 4 
CT60A7201 Architecture in Systems and Software Development 7 
CT60A7302 Software Quality, Processes, and Organizations 7 
CT60A7400 Fundamentals of Information Systems 7 
CT60A7500 Object-Oriented Programming Techniques 5 
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CT10A0100 INTRODUCTION TO STUDYING INFORMATION 


TECHNOLOGY 
2 ECTS cr 


  Johdatus tietotekniikan opiskeluun 
    
Year and Period B.Sc. (Tech.) 1, Period 1 (3) 
Teacher(s) Person in Charge: Professor, D.Sc. (Tech.) Ville Kyrki 
Aims Students know studies of their study programme and can plan their studies and 


monitor their progress. Student can find basic information on scientific method-
ology and scientific information retrieval. By the end of the course, students are 
familiar with the main objectives of their degree programme and can use the 
most important computing environments, especially Unix-environment and Mat-
lab-programmes.  


Content The contents of the degree programme. The department's fields of specializa-
tion. Study guidance. Carrying out university studies. Study techniques. Credit 
transfer for studies completed elsewhere. Preparing an independent study plan 
(HOPS). Computing environments. The library and its services. Team work 
skills. Assignments and seminar reports. Internships. Student exchange.  


Modes of Study Lectures, seminars and team work 14 h, 1st period (also 3rd period if neces-
sary).  
Attendance, participation in team work and preparation of an individual study 
plan required. 
Total amount 52 h.  


Evaluation Pass/fail. Assignments. 
Study materials Paananen, J.: Tietotekniikan peruskirja, 2001. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT10A0300 PEER STUDENT TUTORING 3 ECTS cr 
  Vertaistuutorointi 
    
Year and Period B.Sc. (Tech.) 1-3, Period 4, 1-2 
Teacher(s) The course is taken care of by Student Services in cooperation with the degree 


programmes and the Student Union. 
Person in Charge: Head of Student Affairs Office, Päivi Viitakangas and Pro-
fessor, Ph.D. Kari Smolander. 


Aims The student understands the operational environment of studying at LUT. The 
student is able to assist a new student in practical matters concerning studying 
at LUT and is able to support new students in the beginning of their studies. 
The student is able to act as a small group tutor. 


Content The meaning of tutoring, small group tutoring and communication skills. The 
importance of motivation and controlling of time in studying. Acquainting new 
students to the university, studying and student community as well as the tools 
needed for studying. 


Modes of Study Students may apply for being a tutor in spring semester, the exact time will be 
informed separately. Tutors will be selected in March. The compulsory instruc-
tion of tutors begins in period 4 and will end in the end of period 2 in the next 
autumn semester. Training includes lectures on issues relating to studying and 
activities on small group tutoring, group works, online work and training in the 
degree programmes. Tutors will guide new students in their own tutoring 
groups during the first semester in autumn and meet the group about ten times. 
During the second semester tutors will answer a feedback questionnaire and 
submit a final report about the tutoring. Tutors will participate in a feedback 
meeting. 
Lectures 16 hours, online work and self-study 12 hours in period 4. One day’s 
lecture 6 hours in the end of August. Tutoring in groups 20 hours, online work, 
final report and independent work 14 hours and feedback meeting 2 hours in 
period 1 and 2. Total amount 70 hours. 
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Evaluation Passed/failed. Tutoring work and report. 
Study materials The needed material is handed out during the training and web material. 
 


CT10A1100 CBU SUMMER/WINTER SCHOOL IN 
INFORMATION TECHNOLOGY 


1 - 7 ECTS 
cr 


  CBU Summer/Winter School in Information Technology, Tietotekniikan 
CBU kesä- tai talvikoulu 


    
  Intensive course in summer and/or winter. 
    
Year and Period Period 1-4 
Teacher(s) Person in Charge: Adjunct Professor, D.Sc. (Tech.) Arto Kaarna 
Content Content changes every year. Lectures will be held by international lecturers. 
Modes of Study Lectures and/or excercises, and/or practical assignments. 


Total amount 26-182 h. 
Evaluation 0 - 5 or passed/failed. Participation. Practical assignment and/or exercises 


and/or exam. 
 


CT10A4000 BACHELOR'S THESIS AND SEMINAR 10 ECTS cr 
  Kandidaatintyö ja seminaari 
    
Year and Period B.Sc. (Tech.) 3, Period 1-4 
Teacher(s) Person in Charge: Professor, D.Sc. (Tech.) Jari Porras 
Aims After the course students are able to prepare an independent work on some 


specific problems in the field of the degree program in Information Technology. 
Students plan, schedule and implement a project independently and report on 
the results. They can proportion the topic of their work to the current state of 
the topic area in general and understand the importance of source material in 
positioning the work in relation to others. 


Content Independent planning and implementation project in the field of Information 
Processing, Software Engineering, or Communications Engineering. 


Modes of Study First contact Head of the Laboratory. Independent work and seminars. Sched-
ules to be agreed. Participation in seminars, seminar presentations, initial re-
port, Bachelor's thesis and maturity exam. 
Self-study 250 h. Seminar work 10 h. 
Total amount 260 h. 


Evaluation 0 - 5. Bachelor's thesis 100 %, participation in seminars. 
Prerequisites 100 ECTS credit points. 
 


CT10A6000 MASTER'S THESIS AND SEMINAR 30 ECTS cr 
  Diplomityö ja seminaari 
    
Year and Period M.Sc. (Tech.) 2, Period 1-4 
Teacher(s) Person in Charge: Professor, D.Sc. (Tech.) Ville Kyrki, Professor, D.Sc. (Tech.) 


Jari Porras and Professor, Ph.D. Kari Smolander 
Aims A student is able to independent work and scientific writing, related into specific 


problems in the field of information technology. 
Content An independent thesis done in the field of information technology, according to 


the instructions given. In the beginning a student must contact the professor 
responsible for the major subject of a student: Information Processing, Intelli-
gent Computing (prof. Kyrki), Communications Engineering and Communica-
tions Software (prof. Porras) and Software Engineering (prof. Smolander). In-
dependent work according to the agreed plan. The starting and finishing point 
of the thesis vary. A seminar presentation of the thesis should be given in an 
agreed, specific time before the assessment of the thesis. 


Modes of Study Master’s Thesis and a seminar presentation, maturity exam. 
Total amount 780 h. 
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Evaluation 0 - 5. Master's thesis 100 %. 
Prerequisites CT10A9500 Research Methods completed and a minimum of 15 ECTS credits 


of the major studies completed. 
 


CT10A9100 ECSE INTERNATIONAL SUMMER SCHOOL IN 
NOVEL COMPUTING 


1 - 3 ECTS 
cr 


  ECSE International Summer School in Novel Computing, Itä-Suomen tie-
totekniikan tutkijakoulun kesäkoulu 


    
  Intensive course in summer time. 
    
Year and Period M.Sc. (Tech.) 2, Period int 
Teacher(s) Professor, D.Sc. (Tech.) Joni Kämäräinen 
Aims The learning outcomes of the course are as follows:  


A student understands the scientific basics, current research activities and ap-
plication areas of one of the selected topics of the summer school, and can 
further apply this knowledge in his/her research work.  
A student knows the practices of an international summer school. 


Content Content changes every year. Lectures will be held by visiting international lec-
turers. Suitable also for postgraduate studies. 


Modes of Study Lectures and/or exercises and/or practical assignments. 
A student must register to the course directly via the web page of the summer 
school. 
Total amount 26-78 h. 


Evaluation Passed/failed. Participation and practical assignments. 
Study materials http://cs.joensuu.fi/ecse/ 
 


CT10A9500 RESEARCH METHODS 3 ECTS cr 
  Research Methods, Tutkimusmenetelmät 
    
Year and Period M.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Adjunct Professor, D.Sc. (Tech.) Arto Kaarna 
Aims Student can describe concepts and methods in research. Student understands 


aspects in scientific reporting. Student can prepare a research plan. 
Content Research work, philosophy of research. Research process. Designing re-


search, research questions and hypothesis. Qualitative and quantitative re-
search methods. Reporting scientific work. 


Modes of Study Lectures 14 h, lecture preparation 7 h, 1st period.  
Practical assignments: 42 h, 2nd period. 
Exam preparation 12 h. Exam 3 h. 
Total amount 78 h. 
Blackboard is used in this course. 


Evaluation 0 - 5. Exam 60 %, practical assignments 40 %. 
Study materials Creswell, J.W.: Research Design: Qualitative, Quantitative, and Mixed Methods 


Approaches, SAGE, 2003.  
Hirsjärvi, S., Remes, P., Sajavaara, P.: Tutki ja kirjoita, 10. painos, Tammi, 
2004.  
Research reports. 


Prerequisites B.Sc. studies finished. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT10A9601 RESEARCH METHODS, LABORATORY 
PROJECT 


1 - 5 ECTS 
cr 


  Research Methods, Laboratory Project, Tutkimusmenetelmät, laborato-
rioprojekti 
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Year and Period M.Sc. (Tech.) 1, Period 1-4 
Teacher(s) Professor, D.Sc. (Tech.) Ville Kyrki, Professor, D.Sc. (Tech.) Jari Porras and 


Professor, Ph.D. Kari Smolander. 
Aims Student is able to execute a well-defined research task in Communications 


Software, Machine Vision and Pattern Recognition, or Software Engineering 
Laboratory. 


Content Research work in the topic defined by the laboratory. When starting the course 
contact one of the professors according to your major subject: tietojenkäsitte-
lytekniikka, informaatiotekniikka, älykäs laskenta, Information Processing, Intel-
ligent Computing (Prof. Kyrki), tietoliikennetekniikka, tietoliikenneohjelmistot, 
digitaalinen viestintätekniikka, Communications Engineering, Communications 
Software (Prof. Jari Porras), and ohjelmistotekniikka, Software Engineering 
(Prof. Smolander). Reporting and a seminar presentation of the work imple-
mented. 


Modes of Study Participation in the work of the research group, 1st - 4th period. 
Total amount 26-130 h. 


Evaluation Passed/failed. Research report and seminar presentation. 
Study materials Literature related to the research topic, agreed with the supervisor of the work. 
Prerequisites CT10A9500 Research Methods. 
 


CT10A9700 SUMMER SCHOOL ON COMMUNICATIONS 
ENGINEERING 


2 ECTS cr 


  Summer School on Communications Engineering, Tietoliikennetekniikan 
kesäkoulu 


    
  Intensive course in summer time. 
    
Year and Period M.Sc. (Tech.) 2 
Teacher(s) Person in Charge: Professor, D.Sc. (Tech.) Jari Porras 
Aims Students are expected to understand the meaning of the yearly changing topic 


of the summer school in the field of communications. Students are able to re-
view the presentations as well as to apply the received knowledge in the im-
plementation of their own application. Students are able to clearly present their 
ideas both in written and in oral form. 


Content Content changes every year. Basics, current status and research activities of 
the selected field. Practical working on a code camp. Lectures will be held by 
visiting lecturers and researchers. Suitable also for postgraduate studies. 


Modes of Study Lectures 18 h, practical assignment 22 h, written report about event 12 h. 
Total amount 52 h. 


Evaluation Passed/failed, practical assignment and report 100%. 
Study materials http://www.it.lut.fi/ssotc/ 
Prerequisites Basic programming skills. Recommended CT10A9500 Research Methods. 
 


CT30A2002 INTRODUCTION TO TELECOMMUNICATIONS  7 ECTS cr 
  Tietoliikennetekniikan perusteet 
    
  Course is lectured intensively. 
    
Year and Period B.Sc. (Tech.) 2, Period 1-2 
Teacher(s) Professor, D.Sc. (Tech.) Jari Porras 
Aims Students have a general overview of the telecommunication area and are able 


to relate elements of the area. Students understand the basic terminology and 
elements of networking, such as transmission media, protocols, various net-
works, basic operations in networks and protocols needed in communications. 
Students know the layered architecture from signaling to applications and are 
able to apply the gathered knowledge. 


Content General view to communications technology including layered architectures, 
transmission media, networks and network operations. Operation of TCP/IP 
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architecture. 
Modes of Study Lectures 35 h, lecture preparation 20 h, homeworks 39 h. 1.-2. period. 


Self-study 75 h, exam preparation 10 h, exam 3 h. 
Total amount 182 h. 


Evaluation 0 - 5. Exam 100%, homeworks. 
Study materials Lecture notes. 


Stallings, W.: Data and Computer Communications, Ninth Edition, Pearson, 
2011. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT30A2201 LABORATORY COURSE IN 
TELECOMMUNICATIONS SOFTWARE 


5 ECTS cr 


  Tietoliikenneohjelmistojen harjoitustyöt 
    
  Course will be lectured last time during the academic year 2011-12. 
    
Year and Period B.Sc. (Tech.) 2, Period 2-4 
Teacher(s) Professor, D.Sc. (Tech.) Jari Porras 
Aims During the course students need to: 


- Combine information from different sources. 
- Write reports that fill defined criterias. 
- Solve given problems in lab during the timeline. 
- Work as a group. 
- Analyse questions raised during the labwork. 
- Combine different solutions against each other. 
- Peer evaluate reports. 


Content Laboratory works performed in a group. Groups can select the topics they want 
to make themselves familiar with, e.g. wireless networks, protecting passwords, 
virtual machines and video negotiation. 


Modes of Study Laboratory works, 2.-4. periods. Laboratory works 6 h, self-study 124 h. Total 
amount 130 h. 


Evaluation 0 - 5, reports 50 %, laboratory works 50 % and peer review +/- 1. 
Prerequisites Recommended CT30A2002 Introduction to Telecommunications . 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT30A2800 USER INTERFACES AND USER-CENTRIC 
DESIGN 


7 ECTS cr 


  Käyttöliittymät ja käyttäjäkeskeinen suunnittelu 
    
  Can not be included in the same degree as course CT30A8001 User-


Centric Service Design. 
    
Year and Period B.Sc. (Tech.) 2, Period 3-4 
Teacher(s) Associate Professor, D.Sc. (Tech.) Kari Heikkinen 
Aims The student is expected to be able to understand the terminology, role, funda-


mentals and characteristics of Human-Centric Interaction and the User-Centric 
Design. The student is expected to be able to apply both HCI and UCD main 
methods and processes. 


Content Fundamentals of Human-Computer Interaction and its main methods. Usability 
and User Interface construction. User Centered Design process, methods and 
evaluation. 


Modes of Study Contact teaching (L+E) 24 h, home assignments (personal) 39 h, 3. period. 
Contact teaching (L+E) 28 h, group works 39h, preparations to exam and exam 
52 h, 4. period. 
Total amount 182 h. 


Evaluation 0 - 5. Continuous evaluation (1) contact teaching assignments, 2) homeworks, 
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3) group assignment) 57 % and exam 43 %. 
Study materials Designing the User Interface: Strategies for Effective Human-Computer Inter-


action (5th Edition), Ben Shneiderman et al., 624 pages, Addison Wesley, 
ISBN: 978-0321537355. Other material announced at the lectures. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT30A3200 WEBBED APPLICATIONS 7 ECTS cr 
  WWW-sovellukset  
    
  Replaces the course CT30A3101 Web-ohjelmointi, but can be included in 


the same degree. 
    
Year and Period B.Sc. (Tech.) 3, Period 1-3 
Teacher(s) Adjunct Professor, D.Sc. (Tech.) Jouni Ikonen 
Aims To familiarize the student with WWW related technologies, standards and tools. 


The course gives the student the knowledge to design and develop WWW 
based applications. 


Content Architectures and standards of WWW applications. Programming languages 
and interfaces used in client server side programming (e.g. JavaScript, PHP 
and Ajax). Databases and RSS in WWW applications. 


Modes of Study Lectures 14 h, exercises 12 h, homeworks, 1. period. 
Lectures 14 h, exercises 14 h, homeworks, 2. period. 
Virtual assignments 21 h, exercise work 39 h, 1.-2. period. 
Assignment 61h, demonstrations 7 h, 3. period. 
Total amount 182 h. 


Evaluation 0 - 5. Continuous evaluation (homeworks and quizzes) 50 %. Practical assign-
ment 50%. 


Study materials Material announced on lectures. 
Prerequisites CT60A0200 Fundamentals of Programming, CT30A2002 Introduction to Tele-


communications . Recommended CT60A4301 Databases. 
Further Informati-
on 


Enrolment to tutorial groups in WebOodi 


 


CT30A3700 INFORMATION SECURITY 7 ECTS cr 
  Tietoturva 
    
  Replaces the courses CT30A3500 Tietoturvan perusteet and CT30A3600 


Tietoverkot ja tietoturva. 
    
Year and Period B.Sc. (Tech.) 3, Period 3-4 
Teacher(s) Associate Professor, D.Sc. (Tech.) Pekka Jäppinen 
Aims Student understands the meaning of information security and learns to think 


their actions from the security perspective. Student knows the goals and 
threats against information security and can evaluate the reality of security 
risks. 
Student can install firewall and IDS, use network analysis tools, utilize security 
primitives in programming, create VPN connection, secure email and create 
security policy. 


Content Information security goals, general terms, security policy, basics of cryptogra-
phy, authentication and network security techniques. 
Virus recognition. 
Special skills: Mathematics for cryptography. 


Modes of Study Lectures 28 h, exercises 14 h, 2 laboratory works 20 h, 3. period. 
Lectures 14 h, exercises 14 h, laboratory works 10 h, practical assignment 20 
h, 4. period. 
Self-study 49 h, preparation for exam 10 h and exam 3 h. 
Total amount 182 h.  
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Evaluation 0 - 5, exam 50 %, practical assignment 20 %, laboratory works 30 %. 
Study materials Pfleeger & Pfleeger: Security in Computing. 


Schneier: Secrets & lies. 
Kerttula: Tietoverkkojen tietoturva.  
Material announced in lectures. 


Prerequisites Recommended CT30A2002 Introduction to Telecommunications and 
CT50A2602 Operating Systems. 


Further Informati-
on 


Enrolment to tutorial groups in WebOodi 


 


CT30A5001 NETWORK PROGRAMMING 7 ECTS cr 
  Network Programming, Tietoliikenneohjelmointi 
    
  Replaces the course CT30A5000 Network Programming. 
    
Year and Period M.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Adjunct Professor, D.Sc. (Tech.) Jouni Ikonen 
Aims Students understand problematics of networked applications, and are able to 


read and implement protocols described in standards. 
Content Use of Internet Protocol in communications programming. Server models. 


Socket interface usage and event-based programming. Synchronous and 
asynchronous operations, layers, parallelism and security in network program-
ming. Realization of protocols according standards. 


Modes of Study Lectures 14 h, exercises 10 h, 1st period. 
Exercises 8 h, 2nd period. 
6 practical assignments. Final assignment. Assignments can not be combined 
from multiple years. Time used for assignments 150 h. 
Total amount 182 h. 


Evaluation 0 - 5. Practical assignments 70 %, final assignment 30 %. Exercises. 
Study materials Stevens, W.R.: Unix Network Programming, The Sockets Networking API, Vol. 


1, 3rd Ed., Prentice Hall, 2004. 
Internetworking with TCP/IP Vol. 3: Client-Server Programming and Applica-
tion, Linux/POSIX Socket Version (Comer, D.E., Stevens, D.), 2000. 


Prerequisites C-language. Basic Unix workstation usage skills. Understanding of TCP/IP pro-
tocol family. 
Recommended CT50A3000 Unix and System Programming. 


Further Informati-
on 


Enrolment to tutorial groups in WebOodi 


 


CT30A6000 COMMUNICATIONS SOFTWARE, PROTOCOLS 
AND ARCHITECTURES 


8 ECTS cr 


  Communications Software, Protocols and Architectures, Tietoliikenneoh-
jelmistot ja -protokollat 


    
Year and Period M.Sc. (Tech.) 1, Period 1-3 
Teacher(s) Associate Professor, D.Sc. (Tech.) Kari Heikkinen 
Aims The student obtains basic knowledge about the development of communica-


tions software and protocols. The student understands the fundamentals of 
communications software and the main methods to describe the internal and 
external behavior of protocols. The student is able to write specifications for 
communication software interfaces and model and program communications 
software. The student understands the importance of basic testing and verifica-
tion methods. 


Content Protocol Design. Message Sequence Charts. State Machines. Abstract Syntax 
Notation 1. Connectionless and Connection-oriented Software. Protocol Layer-
ing Architectures. Concurrency in Communication.Communication Software 
Programming. Implementation of State machines. Protocol Testing and Con-
formance Testing. 
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Modes of Study Contact teaching (L 20 h + E 12 h) 32 h, 1. period. 


Contact teaching (L 8 h + E 14 h) 22 h, specification (in group) 39 h, 2. period. 
Contact teaching (L 1 h + E 10 h) 11 h, implementing the specification (in 
group) 52 h, self-study 39 h, 3. period. 
Preparations to exam 10 h and exam 3 h. 
Total amount 208 h. 


Evaluation 0 - 5. Specification and implementation (40%) and exam (60%). 
Study materials Pallapa Venkataram, P Sunilkumar S. Manvi, Communication Protocol Engi-


neering, 2004, Prentice-Hall 
Prerequisites Recommended CT30A2002 Introduction to Telecommunications , CT50A3000 


Unix and System Programming, CT60A4001 Software Engineering. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT30A7500  PARALLEL COMPUTING 5 ECTS cr 
  Parallel Computing, Rinnakkaislaskennan perusteet 
    
  Replaces the courses CT30A7001 Concurrent and Parallel Programming, 


CT30A7000 Parallel Computing and Ti5317000 Parallel Computing. 
    
Year and Period M.Sc. (Tech.) 2, Period 1-4 (book) 
Teacher(s) Professor, D.Sc. (Tech.) Jari Porras 
Aims Students are expected to understand the concept of concurrency and the 


meaning, concepts as well as applications of parallel and distributed comput-
ing. Students know the different parallel architectures and their usage. Stu-
dents are able to apply their knowledge on various algorithms to different appli-
cation problems. Students have basic knowledge on parallel programming. 


Content Emerging need for parallel computing, parallel architectures and their classifi-
cation, performance meters and scalability as well as general view of pro-
gramming in parallel environment. Suitable also for postgraduate studies. 


Modes of Study Book based course, self-study 127 h. 
Exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam 100%. 
Study materials Grama, A. et al.: Introduction to Parallel Computing, Addison-Wesley, 2003. 
 


CT30A8301 WIRELESS SERVICE ENGINEERING 7 ECTS cr 
  Wireless Service Engineering, Langattomien palveluiden tekniikka 
    
  Replaces the course CT30A8300 Wireless Service Engineering. 
    
Year and Period M.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Associate Professor, D.Sc. (Tech.) Pekka Jäppinen 
Aims The student understands the challenges that wireless communication tech-


nologies and mobile devices provide to service development. He/she learns 
methods to create and improve services for wireless environment. 


Content Wireless service types: fixed services, mobile Internet services, ad hoc serv-
ices, mobile p2p, ubiquitous services, environment services. The service per-
spective to mobile devices and wireless network technologies. Service discov-
ery methods. Service enhancing technologies: adaptation and personalization, 
context awareness, location. Suitable also for postgraduate studies. 


Modes of Study Lectures 28 h, exercises 14 h, practical assignment part 1 20 h, 3. period.  
Lectures 14 h, exercises 14 h, practical assignment part 2 30 h, 4. period. 
Self-study 49 h, preparation for exam 10 h and exam 3 h.  
Total workload 182 h.  


Evaluation 0 - 5. Exam 50 %, practical assignments 50 %. 
Study materials Material announced in lectures. 
Prerequisites CT30A5001 Network Programming. 
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Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT30A8902 SERVICE ORIENTED ARCHITECTURE 5 ECTS cr 
  Service Oriented Architecture, Palvelukeskeinen arkkitehtuuri 
    
Year and Period M.Sc. (Tech.) 2, Period 3-4 
Teacher(s) Professor, D.Sc. (Tech.) Jari Porras 
Aims Students are expected to understand the meaning of service-oriented paradigm 


and the aspects affecting the efficient utilization of it. Students are able to de-
sign and implement service-oriented applications. 


Content Service and web oriented architecture terminology, technologies and infrastruc-
tures. SOA and web services fundamentals, SOA and WS-* extensions, SOA 
and Service-orientation, designing and building SOA. Suitable also for postgra-
duate studies. 


Modes of Study Lectures 21 h, lecture preparation 10 h, exercises 14 h, exercise preparation 
14 h, practical assignment 26 h. 3.-4. period. 
Self-study 32 h, exam preparation 10 h, exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam 60 %, practical assignments 40 %. 
Study materials Erl, T. Service-Oriented Architecture: Concepts, Technology and Design, Pren-


tice-Hall, 2005. 
Prerequisites Recommended CT30A3200 Webbed applications. 
 


CT30A8991 INDIVIDUAL STUDIES IN INFORMATION 
NETWORKS 


2 - 5 ECTS 
cr 


  Informaatioverkostojen yksilölliset opinnot 
    
Year and Period M.Sc. (Tech.) 1-2, Period 1-4 
Teacher(s) Associate Professor, D.Sc. (Tech.) Kari Heikkinen 
Aims Individual studies aim to promote self-studying and will measure selected learn-


ing outcomes. The course can be completed through book exams and/or theo-
retical-empirical home assignments related to the selected area of Information 
Networks (SOA, INFSYS, UX). 


Content The content may change depending on the selected method of completing the 
course. The selected areas of Information Networks are SOA, INFSYS and UX. 


Modes of Study Introductory lectures in fall (2h) and spring (2h). Book exam / Theoretical-
Empirical home assignments. Self-studying 48-126 h. 


Evaluation 0 - 5. Exam and/or assignments (100%). 
Study materials Material announced in the lectures. 
 


CT30A9002 SEMINAR ON COMMUNICATIONS 
ENGINEERING 


3 - 4 ECTS 
cr 


  Tietoliikennetekniikan seminaari 
    
  If course is done multiple times, first time is the four credits and following 


times three credits. 
    
Year and Period M.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Professor, D.Sc. (Tech.) Jari Porras 
Aims After the course students are familiar with a given topic, which is different every 


year, and understand the importance of the topic and its solutions in the field of 
communications field. Students are able to discuss about the topic and exam-
ine it critically. 


Content Course is divided into two parts: 
The first part of the seminar (3rd period) is organized jointly with the seminars 
in Intelligent Computing and Software Engineering. The jointly organized part 
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focuses in the basics of scientific work and reporting on it. 
The separate Communications Software part (4th period) will examine and dis-
cuss a book on a given area of communications software. Students may be 
divided into small groups that will each study a separate topic. 
Due to changing topics, this course may be studied multiple times but in that 
case the course will be evaluated only as 3 ects credits and 3rd period work is 
omitted. 


Modes of Study 4 credits completion: 
Lectures 10h, self-study 18 h, 3rd period. 
Seminars and discussions 19 h, homeworks 26 h, self-study 31 h, 4th period. 
Total amount 104 h. 
3 credits completion: 
Lectures 2 h, 3rd period.  
Seminars and discussions 19 h, homeworks 26 h, self-study 31 h, 4th period.  
Total amount 78 h. 


Evaluation 0 - 5, Seminar work, active participation to discussions, homeworks. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT30A9300 CODE CAMP ON COMMUNICATIONS 
ENGINEERING 


4 ECTS cr 


  Code Camp on Communications Engineering, Tietoliikennetekniikan code 
camp 


    
  The course is arranged intensively 1-4 times/year. 
    
Year and Period M.Sc. (Tech.) 1-2, Period 1-4 int. 
Teacher(s) Person in Charge: Professor, D.Sc. (Tech.) Jari Porras 
Aims Code camp is a short-term practically oriented course where students work 


together on their projects based on selected topic of the course. After the 
course students are expected to be able to use the achieved knowledge on the 
topic in their work and to implement other projects with the technology. 


Content Topic varies. Due to the changing topic this course may be studied multiple 
times, but only with the different content. 


Modes of Study Lectures and demonstrations, project work, presentation and reporting 52 h, 
self-study 52 h. 
Total amount 104 h. 


Evaluation 0 – 5. Project work 60%, reports 30%, presentation 10%. 
Study materials To be announced in beginning of the course based on the selected topic. 
Prerequisites Based on the topic. To be announced with the final course description. 
 


CT30A9400 AD HOC AND SENSOR NETWORKS 5 ECTS cr 
  Ad Hoc and Sensor Networks, Dynaamiset sensoriverkot 
    
Year and Period M.Sc. (Tech.) 2, Period 1-4 (book) 
Teacher(s) Professor, D.Sc. (Tech.) Jari Porras 
Aims Students are expected to understand the fundamental principles of wireless ad 


hoc and sensor networks as well as their main challenges and possible solu-
tions. 


Content Wireless ad hoc networks: link layer issues and medium access control, ad hoc 
routing. 
Wireless sensor networks: architectures, broadcasting, multicasting, geocast-
ing, routing and energy efficiency. Suitable also for postgraduate studies. 


Modes of Study Book based course, self-study 127 h. Exam 3 h. 
Total amount 130 h. 


Evaluation 0 – 5. Exam 100%. 
Study materials Cordeiro C. And Agrawal D.: Ad hoc & Sensor Networks, World Scientific Pub-


lishing, 2006 
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OR 
Murthy C. And Manoj B.: Ad hoc wireless networks, Prentice Hall, 2004. 


 


CT30A9600 RESEARCH METHODS, COMMUNICATIONS 
SOFTWARE LABORATORY WORK 


4 ECTS cr 


  Research Methods, Communications Software Laboratory Work, Tietoli-
ikenneohjelmistojen laboratoriotyö 


    
  Can not be included in the same degree as CT10A9600 Research Meth-


ods, Laboratory Project. Only for the students, whose major is Com-
munications Software. 


    
Year and Period M.Sc. (Tech.) 1-2, Period 1-4 
Teacher(s) Professor, D.Sc. (Tech.) Jari Porras 
Aims Student is able to plan scientific research project on a given topic and is capa-


ble of working as a member of a research team to execute the research in sci-
entific manner. Student is able to document the work as a scientific report and 
has the ability the present the results of the work for critical audience. 


Content Research work in the topic defined by the laboratory. Topics will be linked to 
the strategic research areas and ongoing and starting research projects of the 
Communications software laboratory. When starting contact the head of the 
laboratory. 


Modes of Study Participation in the work of the research group, 1st-4th period.  
Self-study 104 h. 


Evaluation Passed/failed. Research plan, research report and presentation. 
Study materials Literature related to the research topic, agreed with the supervisor of the work. 
 


CT50A2000 FOUNDATIONS OF INFORMATION 
PROCESSING I 


5 ECTS cr 


  Tietojenkäsittelyn perusteet I 
    
Year and Period B.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Adjunct Professor, D.Sc. (Tech.) Lasse Lensu 
Aims After passing the course, the student has formed a general view of information 


processing. He has focused on the following topics: general and algorithmic 
problem solving, concept of information and coding, definition of languages and 
grammars, and logic. Related to the field, the student is familiar with the basic 
concepts, and is capable of solving small topic-related problems personally and 
in a small group. He has vision on the foundations of computer science, appro-
priate basis for understanding and using knowledge within the field, and im-
proved problem solving skills. 


Content General and algorithmic problem solving: algorithms, computability and com-
plexity. Data and inference: information theory, data coding and structures, 
data compression and security, languages and grammar, logic and the Turing 
machine. 


Modes of Study Lectures 21 h, personal exercises 21 h, teamwork 14 h, 1st period. 
Lectures 21 h, personal exercises 21 h, teamwork 14 h, 2nd period. 
Exam preparation 15 h, exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam 50 %, personal exercises 25 %, teamwork 25 %. 
Study materials Boberg J.: Johdatus tietojenkäsittelytieteeseen, Turun yliopisto, 2010. 


Råde L., Westergren, B.: Mathematics handbook for science and engineering, 
3rd ed., Studentlitteratur, 1995. 
Brookshear J. G.: Computer Science - An overview, 7th Edition, Addison-
Wesley, 2003. 
Paananen J.: Tietotekniikan peruskirja, 2001. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 







22 • Appendix 3: Study Guide for Information Technology Degrees 
 
 


CT50A2100 FOUNDATIONS OF INFORMATION 
PROCESSING II 


5 ECTS cr 


  Tietojenkäsittelyn perusteet II 
    
Year and Period B.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Adjunct Professor, D.Sc. (Tech.) Lasse Lensu 
Aims After passing the course, the student has a deeper view to information process-


ing. He has focused on the following topics: functional basis and limitations of 
computers, and approaches to avoid the limitations. Related to the field, the 
student is familiar to the relevant concepts, understands the functionality of 
computers in “mechanical” execution of algorithms, is aware of the limitations 
of computers, and is capable of solving small topic-related problems personally 
and in a small group. He has vision on the application of computer science 
methods within different fields, and has become acquainted to educational, 
professional, and ethical questions of the field. 


Content Computer: logical circuits, machine language, system programs, limitations of 
computer technology. Application of information processing: advanced logic, 
programming paradigms, computational intelligence, the future of information 
processing and computer technology. Information technology field in education 
and science, and as a profession, ethics. 


Modes of Study Lectures 21 h, personal exercises 21 h, teamwork 14 h, 3rd period. 
Lectures 21 h, personal exercises 21 h, teamwork 14 h, 4th period. 
Exam preparation 15 h, exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam 50 %, personal exercises 25 %, teamwork 25 %. 
Study materials Boberg J.: Johdatus tietojenkäsittelytieteeseen, Turun yliopisto, 2010. 


Råde L., Westergren, B.: Mathematics handbook for science and engineering, 
3rd ed., Studentlitteratur, 1995. 
Brookshear J. G.: Computer Science - An overview, 7th Edition, Addison-
Wesley, 2003. 
Paananen J.: Tietotekniikan peruskirja, 2001. 


Prerequisites CT50A2000 Foundations of Information Processing I. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT50A2310 DATA STRUCTURES AND ALGORITHMS 5 ECTS cr 
  Tietorakenteet ja algoritmit 
    
Year and Period B.Sc. (Tech.) 2, Period 2 
Teacher(s) D.Sc. (Tech.) Leena Ikonen 
Aims After the course a student is expected to be able to explain the complexity 


categories of algorithms and their related data structures, to estimate the com-
plexity category of a given algorithm, to select a suitable design principle of 
algorithms to solve a problem, to write an algorithm using advanced data struc-
tures, and to implement it using the C language. 


Content Algorithmic solutions and data structures. Complexity categories. NP-complete 
problems. Algorithmic notation. Analysis methods. Design principles of algo-
rithms and their relevant data structures. Typical problems and their data struc-
tures: sorting, search and network problems, and stacks, lists, trees and 
graphs. Approximation and random algorithms. Implementations using the C 
language. 


Modes of Study Lectures and exercises 35 h, homework and practical assignment 48 h, self-
studying of taught matters and relevant literature, preparation for the exam 44 
h, 2nd period. 
Exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam 50 %, exercises 50 %. Practical assignment. 
Study materials Material announced in the course web page. 
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Prerequisites CT60A0210 Practical Programming, recommended CT50A2000 Foundations 
of Information Processing I. 


 


CT50A2602 OPERATING SYSTEMS 5 ECTS cr 
  Käyttöjärjestelmät 
    
Year and Period B.Sc. (Tech.) 2, Period 1 
Teacher(s) D.Sc. (Tech.) Leena Ikonen 
Aims After the course a student is expected to be able to explain the basic principles 


of operating systems and their relationships, to compare the properties of dif-
ferent operating systems, and to recognize development possibilities of future 
computers, and to give an oral and written seminar presentation. 


Content Computer system overview. Operating system overview. Memory manage-
ment. Virtual memory. Processes and process management. Scheduling. I/O 
management and disk scheduling. File management. Example operating sys-
tems. 


Modes of Study Lectures 18 h, seminars 8 h, preparation for an oral and written seminar pres-
entation and acting as an opponent 40 h, self-studying of taught matters and 
relevant literature and preparation for the exam 61 h, 1st period. 
Exam 3 h. 
Total workload 130 h. 


Evaluation 0 - 5. Exam 100 %. Written and oral seminar presentations, active participation 
and acting as an opponent. 


Study materials Stallings, W.: Operating systems, internals and design principles, 5th or 6th 
ed., Prentice Hall, 2005. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT50A3000 UNIX AND SYSTEM PROGRAMMING 5 ECTS cr 
  Unix and System Programming, Unix ja systeemiohjelmointi 
    
  The course is lectured intensively on week 42. 
    
Year and Period B.Sc. (Tech.) 3, Period 2 int. 
Teacher(s) Professor, D.Sc. (Tech.) Joni Kämäräinen 
Aims Students can write Unix programs using C language and utilise fundamental 


Unix libraries and system level functions in their programs. Students can write 
shell scripts. Students can do basic administration of Unix systems. 


Content Basic structure of Unix system. C programming environment and tools in Unix. 
Unix shells (Bash), shell programming, shell script programming, regular ex-
pressions and basic utilities (e.g. Sed, Awk, etc.) File I/O. Files and directories. 
Standard I/O library. System data files and information. Process environment. 
Process control. Process relationships. Signals. Threads and thread control. 
Daemon processes. Advanced I/O. Interprocess communication and sockets. 


Modes of Study Lectures 21 h, exercises 14 h, exercise preparation 14 h and homeworks 10 h. 
Practical assignment 40 h. 
Self-study 28 h. Exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam 100 %. Homeworks and practical assignment. 
Study materials Stevens and Rago, 2005: Advanced Programming in the UNIX 


Environment, 2nd edition, W. Richard Stevens and Stephen A. Rago, 2005. 
Quigley, 2005: Unix Shells by Example, 4th edition, Ellie 
Quigley, 2005. 


Prerequisites CT60A0210 Practical Programming, CT50A2602 Operating Systems or equiva-
lent. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 
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CT50A4000 INTRODUCTION TO INTELLIGENT 
COMPUTING 


5 ECTS cr 


  Introduction to Intelligent Computing, Johdatus älykkääseen laskentaan 
    
Year and Period B.Sc. (Tech.) 2-3, Period 3-4 
Teacher(s) Professor, D.Sc. (Tech.) Joni Kämäräinen 
Aims Students know the principles of intelligent systems and hardware and software 


parts required to build intelligent systems. Students know robotic paradigms 
and navigation methods required of AI robots. Students can use the basic theo-
rems of machine learning and devise procedures for machine learning and 
computational intelligence. Students know the work flow of computer vision and 
are able to capture and process digital images. With the help of programming 
skills the students are able to implement the learned techniques as runnable 
programs in intelligent systems. 


Content Basic structure of intelligent systems. Basics of computer vision. Basics of ma-
chine learning. Robotic paradigms. Robot navigation. Visual sensing and parts 
of computer vision systems. 3D vision and basic image processing. Principles 
of machine learning. Concept learning. Decision tree learning. Data clustering 
and unsupervised learning. Learning sets of rules and expert systems. Black 
box methods and genetic algorithms. Bayesian learning. 


Modes of Study Lectures 42 h, exercises 28 h, exercise preparation 28 h and homeworks 10 h, 
3rd-4th period. 
Self-study 19 h. Exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam 100 %. Exercises and homeworks. 
Study materials Murphy, 2000: Introduction to AI Robotics, Robin R. Murphy, MIT Press, 2000. 


Davies, 2005: Machine Vision, E.R. Davies, 3rd edition, Elsevier, 2005. 
Mitchell, 1997: Machine Learning, Tom Mitchell, McGraw-Hill, 1997. 


Prerequisites Matematiikka A and B, CT60A0200 Fundamentals of Programming or equiva-
lent. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT50A5700 INTRODUCTION TO COMPUTER GRAPHICS 5 ECTS cr 
  Introduction to Computer Graphics, Tietokonegrafiikan perusteet 
    
   
Year and Period M.Sc. (Tech.) 1, Period 2 
Teacher(s) Adjunct Professor, D.Sc. (Tech.) Arto Kaarna 
Aims Student knows the basic algorithms and methods in 2D/3D computer graphics. 


Student can apply both a graphics library and a software package in compos-
ing 3D scenes. 


Content Examples and applications of computer graphics. Introduction to two-
dimensional graphics. Principals of graphics hardware. Raster graphics. Intro-
duction to modeling of three-dimensional objects. Algorithms in three-
dimensional graphics. Open GL graphics library. 


Modes of Study Lectures 21 h, lecture preparation 7 h, exercises 14 h, solutions for the exer-
cises 14 h, Practical assignments 56 h, 2nd period. 
Self-study 15 h, exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam 100 %. Exercises and practical assignments. 
Study materials Hearn, D., Baker, M.P., Carithers, W.: Computer Graphics with OpenGL, Pren-


tice-Hall, 4th edition, 2010.  
Foley, J.D., van Dam, A., Feiner, S.K., Hughes, J.H.: Computer Graphics: Prin-
ciples and Practice. 2nd edition in C. Addison-Wesley, 1997. 


Prerequisites CT60A0210 Practical Programming. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 
Enrolment to tutorial groups in WebOodi 







Appendix 3: Study Guide for Information Technology Degrees • 25 


 


CT50A6000 PATTERN RECOGNITION 7 ECTS cr 
  Pattern Recognition, Hahmontunnistus 
    
Year and Period M.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Professor, D.Sc. (Tech.) Ville Kyrki 
Aims A student can analyze a pattern recognition problem, choose a suitable pattern 


recognition method, and implement a solution. A student can analyze the per-
formance and quality of a pattern recognition system. 


Content Introduction. Bayesian inference and statistical pattern recognition. Discrimi-
nants and neural pattern recognition. Decision tree, syntactic and structural 
approaches. Context-dependent classification. Reinforcement learning. Unsu-
pervised learning. Suitable also for postgraduate studies. 


Modes of Study Lectures 21 h, lecture preparation 14 h, exercises 14 h, exercise preparation 
28 h, 3. period. 
Lectures 21 h, lecture preparation 14 h, exercises 14 h, exercise preparation 
28 h, practical assignment 18 h, 4. period. 
Self-study 7 h. Exam 3 h. 
Total amount 182 h. 


Evaluation 0 - 5. Exam 50 %, exercises 50 %. 
Study materials Lecture notes.  


Duda, R.O., Hart, P.E., Stork, D.G.: Pattern Classification, Wiley, 2001. 
Theodoridis, S., Koutroumbas, K.: Pattern Recognition, Academic Press, 2003.  


Prerequisites Matematiikka A and B, CT60A0210 Practical Programming, BM20A1401 Tilas-
tomatematiikka I.  
Recommended BM20A1501 Numeeriset menetelmät I, BM20A1601 Matriisi-
laskenta, or equivalent knowledge. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT50A6100 MACHINE VISION AND DIGITAL IMAGE 
ANALYSIS 


7 ECTS cr 


  Machine Vision and Digital Image Analysis, Konenäkö ja digitaalinen ku-
va-analyysi 


    
  The course will be lectured every second year only. 
  The course will be lectured every other year, next during the academic 


year 2011 - 2012. 
    
Year and Period M.Sc. (Tech.) 1-2, Period 1-2 
Teacher(s) D.Sc. (Tech.) Leena Ikonen 
Aims After the course a student is expected to be able to explain the fundamental 


steps of image processing and analysis, to implement solutions to the steps 
using Matlab, to introduce and compare machine vision applications, to plan a 
solution to a given object recognition problem, and to implement the solution 
using Matlab or other suitable programming language.  


Content Digital image processing: digital image, image transforms, image enhance-
ment, image compression. Image analysis: segmentation, representation and 
description, recognition and interpretation. Hardware, software and applica-
tions. Suitable also for postgraduate studies. 


Modes of Study Lectures and seminars 21 h, exercises 12 h, 1st period. 
Lectures and seminars 21 h, exercises 14 h, practical assignment seminars 4 
h, 2nd period. 
Preparation for the seminar presentation and acting as an opponent, home-
work, and practical assignment 79 h, self-studying of taught matters and rele-
vant literature and preparation for the exam 28 h, 1st and 2nd period. 
Exam 3 h. 
Total amount 182 h. 


Evaluation 0 - 5. Exam 50 %, exercises 50 %. Seminar presentation. Acting as an oppo-
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nent. Practical assignment. 
Study materials Gonzales, R.C., Woods, R.E.: Digital image processing, Prentice-Hall, 2002. 


Jain, A.K.: Fundamentals of digital image processing, Prentice-Hall, 1989. 
Prerequisites Recommended CT50A5700 Introduction to Computer Graphics, CT50A6000 


Pattern Recognition, CT50A6200 Computer and Robot Vision. 
 


CT50A6200 COMPUTER AND ROBOT VISION 7 ECTS cr 
  Computer and Robot Vision, Tietokone- ja robottinäkö 
    
  The course will be lectured every second year only. 
  The course will be lectured every other year, next during the academic 


year 2012 - 2013. 
    
Year and Period M.Sc. (Tech.) 1-2, Period 1-2 
Teacher(s) Professor, D.Sc. (Tech.) Ville Kyrki 
Aims A student understands the theoretical basis of geometric and dynamic com-


puter vision, and can apply the knowledge to solve practical computer vision 
problems. A student can explain basic approaches and applications of vision in 
robotics. 


Content Vision in Robotics. Imaging models and calibration. Coordinate frames and 
geometrical primitives. Single and multi-view geometry. Pose estimation. Dy-
namic vision and tracking. Visual servoing. Structure from motion and SLAM. 
Suitable also for postgraduate studies. 


Modes of Study Lectures 21 h, lecture preparation 7 h, exercises 14 h, exercise preparation 25 
h, 1. period. 
Lectures 21 h, lecture preparation 7 h, exercises 14 h, exercise preparation 25 
h, practical assignment 26 h, 2. period. 
Exam preparation 19 h, exam 3 h. 
Total amount 182 h. 


Evaluation 0 - 5. Exam 50 %, exercises 50 %. Practical assignment. 
Study materials Lecture notes.  


Trucco, E., Verri, A.: Introductory Techniques for 3-D Computer Vision, Pren-
tice-Hall, 1998. 


Prerequisites Matematiikka A and B, CT60A0200 Fundamentals of Programming.  
Recommended BM20A1401 Tilastomatematiikka I, BM20A1501 Numeeriset 
menetelmät I, BM20A1601 Matriisilaskenta or equivalent knowledge.  


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT50A6400 COMPILER CONSTRUCTION 7 ECTS cr 
  Compiler Construction, Kääntäjätekniikat 
    
   
Year and Period M.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Adjunct Professor, D.Sc. (Tech.) Arto Kaarna 
Aims Student understands structures and operations in compilation. Student can 


implement a compiler using high-level tools. 
Content Languages and grammars. Regular languages and lexical analysis. Introduc-


tion to parsing. Syntax directed translation, attribute grammars, intermediate 
representation, target language. Machine independent optimization. Tools for 
compiler construction. 


Modes of Study Lectures 21 h, lecture preparation 14 h, exercises 14 h, 3rd period.  
Lectures 21 h, lecture preparation 14 h, exercises 14 h, assignment 72 h, 4th 
period. 
Exam preparation 9 h, exam 3 h. 
Total amount 182 h. 


Evaluation 0 - 5. Exam 100 %. Exercises and project. 
Study materials Aho, A.V., Lam,M.S., Sethi, R., Ullman, J.D.: Compilers: Principles, Tech-
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niques, and Tools, Second edition, Addison Wesley, 2007. 
Prerequisites CT50A2000 Foundations of Information Processing I, CT50A2310 Data Struc-


tures and Algorithms.  
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 
Enrolment to tutorial groups in WebOodi 


 


CT50A6500 SEMINAR ON INTELLIGENT COMPUTING 4 ECTS cr 
  Älykkään laskennan seminaari 
    
Year and Period M.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Professor, D.Sc. (Tech.) Heikki Kälviäinen 
Aims After the course a student is expected to be able to explain the basic principles 


of scientific work and its reporting both in the scientific forums and general me-
dia, to understand the principles of the academic thesis and possibilities of 
funding and different relevant work places, to write a seminar report about intel-
ligent computing in the form of the academic thesis, to give the corresponding 
oral seminar presentation, and to act as an opponent. 


Content The first part of the seminar (the 3rd period) is implemented with Seminar on 
Software Engineering and Seminar on Communications Engineering, giving the 
skills defined by the learning outcomes of the course, including the skills to give 
the seminar presentation at the end of the seminar (the 4th period) which con-
sists of seminar presentations given by the participating students. 


Modes of Study Seminar presentations 8 h, 3rd period. 
Seminar presentations 8 h, 4th period. 
Preparation for an oral and written seminar presentation and acting as an op-
ponent 72 h, self-studying of taught matters and relevant literature 16 h, 3rd 
and 4th period. 
Total amount 104 h. 


Evaluation 0 - 5. Seminar report 100 %. Active participation to the seminars and acting as 
an opponent. 


Study materials The material announced on the course web page. 
 


CT60A0200 FUNDAMENTALS OF PROGRAMMING 5 ECTS cr 
  Ohjelmoinnin perusteet 
    
Year and Period B.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Associate Professor, D.Sc. (Tech.) Uolevi Nikula 
Aims Student can explain the basic programming constructs and concepts, and can 


make small programs with an imperative programming language. 
Content Basic programming concepts and constructs; fundamentals of program and 


algorithm design and testing; good programming style. Programming with the 
Python-language. 


Modes of Study Lectures 14 h, self-study 6 h, working on compulsory assignments 35 h, 1. pe-
riod. 
Lectures 14 h, self-study 6 h, working on compulsory assignments and pro-
gramming project 45 h, 2. Period. 
Preparation for exam 7 h, exam 3 h, 
Two mid-term exams or final exam. 
Total amount 130 h. 


Evaluation 0 - 5. Intermediate tests or exam 50 %, assignments and programming project 
50 %. 


Study materials The LUT Python programming manual, lecture material, other material an-
nounced on lectures. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT60A0210 PRACTICAL PROGRAMMING 5 ECTS cr 







28 • Appendix 3: Study Guide for Information Technology Degrees 
 
  Käytännön ohjelmointi 
    
Year and Period B.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Associate Professor, D.Sc. (Tech.) Uolevi Nikula 
Aims At the end of the course a student is expected to be able to program in C lan-


guage programs of 200 - 500 lines of code following a good programming prac-
tise, use pointers, recursion, and dynamic memory management in programs, 
use programming tools (code editor, debugger, compiler, version control), split 
programs into functional modules, work as a member of a team in a program-
ming project. 


Content Structures and grammar of C language. Tools of programming. Modularity. 
Coupling and cohesion. Abstracting. Planning, implementation, and testing of a 
program. 


Modes of Study Lectures 14 h, self-study 6 h, working on compulsory assignments and pro-
gramming project 35 h, 1. period. 
Lectures 14 h, self-study 6 h, working on compulsory assignments and pro-
gramming project 45 h, 2. Period. 
Preparation for exam 7 h and exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5, exam 70%, compulsory assignments (assignment and programming pro-
ject) 30%. 


Study materials Kernighan, B.W., Ritchie, D.M.: The C Programming Language. 
Kernighan, B.W., Pike, R.: The Practice of Programming. 
Material announced at lectures. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT60A2410 OBJECT-ORIENTED PROGRAMMING 5 ECTS cr 
  Olio-ohjelmointi 
    
Year and Period B.Sc. (Tech.) 2, Period 1-2 
Teacher(s) Doctoral Student, M.Sc. (Tech.) Erno Vanhala 
Aims Student learns to use object-oriented programming methods to solve typical 


programming problems and familiarizes himself 
with C++ and its features in programming. Student knows how to read and de-
scribe C++ code. 


Content Object-orientation, classes, inheritance, basics of modelling classes, principles 
of C++, basic data structures, abstract data types, exceptions, generic pro-
gramming libraries (STL). 


Modes of Study Lectures 14 h, exercises 14 h, practical assignment 10 h, self-study 20h, 1st 
period. 
Lectures 14 h, exercises 14 h, practical assignment 20 h, self-study 21 h, 2nd 
period. 
Exam 3 h. 
Total amount 130 h. 


Evaluation 0 – 5. Exam 60 %, practical assignment and Viope-tasks 40 %. 
Study materials Lecture slides, supplementary material e.g. 


Rintala, M., Jokinen, J.: Olioiden ohjelmointi C++:lla, Satku, 2000. 
Hietanen, P.: C++ ja olio-ohjelmointi, Teknolit Oy. 
Koskimies, K.: Pieni oliokirja, Suomen ATK-kustannus Oy. 
Other material announced in the lectures. 


Prerequisites CT60A0210 Practical Programming. Recommended CT50A2310 Data Struc-
tures and Algorithms. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT60A4001 SOFTWARE ENGINEERING 5 ECTS cr 
  Ohjelmistotuotanto 
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Year and Period B.Sc. (Tech.) 2, Period 3-4 
Teacher(s) Associate Professor, D.Sc. (Tech.) Uolevi Nikula 
Aims After the course the student can explain the basic software engineering con-


cepts, the role of different topic areas in software projects, and participate in 
software projects in different roles utilizing the fundamental software engineer-
ing methods and techniques. 


Content Software engineering process, phases, and their contents. The fundamental 
methods and techniques in software engineering. 


Modes of Study Lectures 14 h, self-study 6 h, working on compulsory assignments and a pro-
ject 35 h, 1. period. 
Lectures 14 h, self-study 6 h, working on compulsory assignments and a pro-
ject 45 h, 2. Period. 
Preparation for 7 h and exam 3 h. 
Total amount 130 h. 


Evaluation 0 – 5. Exam 50 %, exercises, practical assignment and activity 50 %. 
Study materials Haikala, I., Märijärvi, J.: Ohjelmistotuotanto, 10. painos, Talentum, 2004.  


Other material announced on lectures. 
Prerequisites CT60A0200 Fundamentals of Programming. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT60A4101 SOFTWARE ENGINEERING METHODS 5 ECTS cr 
  Software Engineering Methods, Ohjelmistotuotannon menetelmät 
    
Year and Period B.Sc. (Tech.) 3, Period 1-2 
Teacher(s) Professor, Ph.D. Kari Smolander 
Aims The student will be able to participate to the analysis and design of software 


and information systems. The student will understand the problems in modern 
system and software work and the principles in their planning, analysis, and 
design. The student will be able to use the UML language in analysis and de-
sign. 


Content Features of modern software development, requirements analysis and model-
ing, UML use cases, class diagrams, dynamic modeling, state diagrams, archi-
tecture design, the importance of methods and processes in software and sys-
tems development. 


Modes of Study Lectures 14 h, exercises 14 h, exercise preparation 7 h, weekly self-study 7 h, 
1st period.  
Lectures 14 h, exercises 14 h exercise preparation 7 h, weekly self-study 7 h, 
practical assignment 28 h, 2nd period. 
Preparing for exam 15 h. Exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam. The course project can raise the grade as informed in the lectures. 
Study materials Lecture slides, supplementary material, e.g. 


Booch, G., Rumbaugh, J., Jacobson, I.: The Unified Modeling Language User 
Guide, Addison-Wesley, 1999. 
Jacobson, I., Booch, G., Rumbaugh, J.: The Unified Software Development 
Process, Addison-Wesley, 1999. 
Fitzgerald, Russo, Stolterman: Information Systems Development - Methods in 
Action, McGraw-Hill, 2002. 
Other material announced during lectures. 


Prerequisites CT60A4001 Software Engineering. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT60A4301 DATABASES 5 ECTS cr 
  Tietokannat 
    
   
Year and Period B.Sc. (Tech.) 2, Period 3-4 
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Teacher(s) Associate Professor, D.Sc. (Tech.) Erja Mustonen-Ollila 
Aims The main goal is to give to the student the basic knowledge to design and 


model a relational database. The other goal is that the student learns to under-
stand the design process and modeling of object oriented databases. The stu-
dent learns to understand in the abstract level. The student learns to implement 
a database in different operating system environments. The student learns the 
basics of SQL query language. 


Content Database management systems. Database design. Object oriented modelling 
and ER modelling. The specific issues in the relational databases. SQL query 
language and object oriented query languages (SQL3, OOL, embedded SQL). 
The point of view of database design; how a database is designed, how the 
data is modelled, what are the data storing structures, and access methods, 
data items and their relationships. Converting ER models to relational models 
and relational databases. Converting object models to relational models. The 
significance of different data types and their use in different data base envi-
ronments. The point of view of data base programming: the representations of 
the queries and other data base operations, the services of the database man-
agement systems, such as transactions and triggers. The point of view of data 
base implementation: how to build a database, how to use a data base man-
agement system. 


Modes of Study Lectures 14 h, exercises 14 h, 1st period. 
Lectures 14 h, exercises 14 h, 2nd period. 
Practical assignment 20 h, 1st-2nd period. 
Passing the SQL net course 40 h, 1st-2nd period.  
Preparation for the exam 11 h and exam 3 h. 
Total amount 130 h. 


Evaluation 0-5 exam 100%. Practical assignment. 
Accepted/rejected, larger SQL net course 100%. Practical assignment. 


Study materials McFadden, F.R., Hoffer, J.A., Prescott, M.B.: Modern Database Management, 
Addison-Wesley, 5th Edition, 1999. Date, C.J.: An Introduction to Database 
Systems, Addison-Wesley, 2000. Connolly, T.M, Begg, C.E.: Database Sys-
tems, Addison-Wesley, 1999. Ullman, J.D., Widom J.: A First Course in Data-
base Systems, Prentice Hall, 2002. 


Prerequisites CS30A0100 Johdatus tietotekniikkaan ja toimisto-ohjelmiin. Recommended 
CT50A2310 Data Structures and Algorithms. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 
Enrolment to tutorial groups in WebOodi 


 


CT60A4400 PROJECT MANAGEMENT 5 ECTS cr 
  Projektinhallinta 
    
   
Year and Period M.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Associate Professor, D.Sc. (Tech.) Erja Mustonen-Ollila 
Aims The student understands the typical issues in the software engineering projects 


when organizing, designing, controlling and managing the projects. The student 
gets familiar with the problems in the group work, and understands how to 
solve them. The student in able to apply these methods in the practical project 
work. 


Content The specific issues in software engineering projects. The group working in the 
projects. The project design. The project implementation, control, management, 
and guidance. The quality of the project, and the quality control. The tools and 
methods for the project management. 


Modes of Study Lectures 14 h, exercises 21 h, 1st period. 
Exercises 21 h, 2nd period. 
Practical assignment 74 h, 1st-2nd period. 
No exam. The final grade is given based on the practical assignment. 
Total amount 130 h. 


Evaluation 0 - 5, practical assignment 100 %. 
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Study materials Pelin, R. : The handbook for project management (in Finnish). 2002. The mate-
rial announced in the lectures. 


Prerequisites CT60A4001 Software Engineering (Software Engineering). Recommended 
CT60A4101 Software Engineering Methods. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 
Enrolment to tutorial groups in WebOodi 


 


CT60A5000 E-BUSINESS TECHNOLOGIES 5 ECTS cr 
  E-Business Technologies, E-Business -teknologiat 
    
  The course will be lectured every other year, next during the academic 


year 2011 - 2012. 
    
Year and Period M.Sc. (Tech.) 1-2, Period 3-4 
Teacher(s) Doctoral Student, M.Sc. (Tech.) Tero Pesonen 


Person in Charge: Professor, Ph.D. Kari Smolander 
Aims The student understands the basics of e-business technologies and implemen-


tation and can use the acquired knowledge in further studies of the subject. 
Content E-business basics, EDI/EDIFACT, interoperability, B2B e-business, e-


commerce. Basics of XML, web services, service orientation, and enterprise 
application integration. E-business technologies and standards such as Roset-
taNet and ebXML. 


Modes of Study Lectures and seminars 28 h, 3-4 periods. 
Project assignment, report and presentation 34 h. 
Weekly self study 14 h. 
Reading the literature 30 h. 
Preparing for the exam 20 h. Exam 4 h. 
Total amount 130 h. 


Evaluation 0 - 5, exam 60 %, course project 40 %. 
Study materials To be announced at the lectures. 
Prerequisites CT60A4101 Software Engineering Methods (mandatory). 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT60A7100 SEMINAR ON SOFTWARE ENGINEERING 4 ECTS cr 
  Ohjelmistotekniikan seminaari 
    
Year and Period M.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Professor, Ph.D. Kari Smolander 
Aims The student can write a review or a survey of current research topics and ap-


proaches in software engineering and present it orally. The student can format 
her report in the form of a master thesis and use scientific sources in literature 
searches. 


Content The first part (period 3) will be implemented together with intelligent computing 
and communications software. This will consist of basics of scientific work and 
its reporting. The last part consists of seminar presentations by students. 


Modes of Study Seminars 8 h, self-study 18 h, 3rd period.  
Seminars 14 h, 4th period. 
Seminar presentation 56 h, 3rd or 4th period. 
Acting as an opponent 8 h. 
Total amount 104 h. 


Evaluation 0 - 5. Written report 60%, seminar presentation 40%. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT60A7201 ARCHITECTURE IN SYSTEMS AND 
SOFTWARE DEVELOPMENT 


7 ECTS cr 
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  Architecture in Systems and Software Development, Arkkitehtuuri järjes-


telmien ja ohjelmistojen kehityksessä 
    
  The maximum number of participants is limited to 50 students. 
    
Year and Period M.Sc. (Tech.) 1, Period 3-4 
Teacher(s) Professor, Ph.D. Kari Smolander 
Aims The student understands the role of architecture in the development of soft-


ware and information systems and has the basic skills of how to design and 
describe architecture. 


Content The role of architecture in development. Software architecture. Systems archi-
tecture. Enterprise architecture. Application integration. Architecture design. 
Architecture documentation. Architectural styles and patterns. Suitable also for 
postgraduate studies. 


Modes of Study Lectures, lecture exercises and presentations at lectures 21 h, weekly self-
learning 7 h, 3rd period. 
Lectures, lecture exercises and presentations at lectures 21 h, weekly self-
learning 7 h, 4th period. 
Practical assignment and presentation 60 h. 
Self-study 63 h. Exam 3 h. 
Total amount 182 h. 


Evaluation 0 - 5. Exam 50 %, practical assignment 30 %, presentation 20 %. 
Study materials Lecture notes based on the following books: 


Bass, L., Clements, P., Kazman, R.: Software Architecture in Practice, 2nd Ed., 
Addison-Wesley, 2003. 
Linthicum, D.S.: Next Generation Application Integration: From Simple Informa-
tion to Web Services, Addison-Wesley, 2003. 
Ross, J.W., Weill, P., Robertson, D.: Enterprise Architecture As Strategy: Cre-
ating a Foundation for Business Execution, Harvard Business School Press, 
2006. 
Literature package given at the course. 


Prerequisites CT60A4101 Software Engineering Methods or equivalent. 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT60A7302 SOFTWARE QUALITY, PROCESSES, AND 
ORGANIZATIONS 


7 ECTS cr 


  Software Quality, Processes, and Organizations, Ohjelmistojen laatu, 
prosessit ja organisaatiot 


    
Year and Period M.Sc. (Tech.) 2, Period 1-2 
Teacher(s) Associate Professor, D.Sc. (Tech.) Uolevi Nikula 
Aims After the course student can explain quality, process, and organization related 


issues in software development and how such issues can be solved based on 
literature and on personal experiences from the course project. Students can 
also synthesize the knowledge acquired during the course and develop quality 
and process documentation for a software company. 


Content Software development issues. Software development processes, their history, 
maturity, and state of the practice. Quality in software development, ap-
proaches to assure and improve quality. Processes and organizations. Suitable 
also for postgraduate studies. 


Modes of Study Lectures 14 h, exercises 14 h, assignments, self-study 14 h, team project 33 h, 
personal article review 10 h, 1. period. 
Lectures 14 h, exercises 14 h, assignments, self-study 14 h, team project 42 h, 
2. Period. 
Preparation for exam 10 h, exam 3 h. 
Total amount 182 h. 
Blackboard is used in this course. 


Evaluation 0 - 5. Exam 50 %, assignments 50 %. 
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Study materials Robillard, Kruchten, and d’Astous: Software Engineering Process with the 
UPEDU, Addison-Wesley, 2002. 


Prerequisites CT10A9500 Research Methods. CT60A4101 Software Engineering Methods or 
equivalent. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 


CT60A7400 FUNDAMENTALS OF INFORMATION SYSTEMS 7 ECTS cr 
  Fundamentals of Information Systems 
    
   
Year and Period M.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Associate Professor, D.Sc. (Tech.) Erja Mustonen-Ollila 
Aims In order to complete the course the student should be able to: Demonstrate a 


sound grasp of the history of information systems (IS) in business, including an 
IS development. Describe the organisational uses of information systems to 
improve overall quality. Demonstrate the concepts for the specification and 
design or the re-engineering of organisationally related systems of limited 
scope using information technology. Explain what is meant by an information 
system development process, and what performance measurement implies. 
Show how information technology can be used to design, facilitate, and com-
municate organisational goals and objectives of information systems. Describe 
career paths in information systems. Present and discuss the professional and 
ethical responsibilities of the IS practitioner. Recognise the role and use of IS in 
technology and in business systems and operations. Identify and describe or-
ganisational structure and business processes within these structures. Demon-
strate an understanding of the process in systems design and development. 
Discuss, and describe fundamental concepts of IS theory and IS research 
methods and their importance to practitioners. Discuss the relationship of IS 
planning to organisational planning. 


Content Examination the nature of the information systems discipline and key areas of 
professional interest and expertise. Introduction of the main topic areas in the 
study of information systems (IS) from both a theoretical and practical perspec-
tive covering also the IS research perspective. To discuss the role of informa-
tion systems in society. To explain the operations of information systems, and 
the role of technology, business, and social environment within systems, and 
how information systems are developed, acquired or outsourced. To explain 
the use of information systems in business. To discuss and analyse the chang-
ing role of the information systems in the achievement of business objectives 
such as communication, collaboration, performance enhancement etc. Getting 
familiar with the basic concepts and methods in information systems research. 
Suitable for the postgraduate studies. 


Modes of Study Lectures 14 h, exercises 14 h, 1st period. 
Lectures 14 h, 2nd period. 
Two practical assignments 72 h, scientific home work exercises 50 h, 1st-2nd 
period. 
Preparation to the exam 15 h, exam 3 h. 
Total amount 182 h. 


Evaluation 0 - 5. Exam 50 %, two practical assignments 50 %. 
Study materials Stair, R., and Reynolds, G. (2006) The Fundamentals of Information Systems. 


3rd edition. ISBN 13: 978-0-619-21560-6. ISBN 10: 0-619-21560-7. Järvinen, 
P. (2004) On Research methods. Opinpaja, Tampere. Järvinen, P. (2004) Tut-
kimustyön metodeista. Opinpaja, Tampere. 


Prerequisites CT60A4001 Software Engineering 
Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 
Enrolment to tutorial groups in WebOodi 


 


CT60A7500 OBJECT-ORIENTED PROGRAMMING 5 ECTS cr 
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TECHNIQUES 
  Object-Oriented Programming Techniques, Olio-ohjelmoinnin menetelmät 
    
Year and Period M.Sc. (Tech.) 1, Period 1-2 
Teacher(s) Professor, Ph.D. Kari Smolander 
Aims The student understands advanced concepts and techniques of object-oriented 


programming, especially design patterns, and can apply these techniques in 
solving practical programming tasks. 


Content Introduction to Java. Java run-time object model. Composition, inheritance, and 
interfaces. Reusability. Collections and containers. Reflection. Serialization. 
Design patterns and their applications. Design rules and principles. 


Modes of Study Lectures 14 h, exercises 14 h, exercise preparation 7 h, self-study 7 h, 1st pe-
riod. 
Lectures 14 h, exercises 14 h, exercise preparation 7 h, self-study 7 h, 2nd 
period. 
Three practical assignments 27 h. 
Preparing for the exam 16 h, exam 3 h. 
Total amount 130 h. 


Evaluation 0 - 5. Exam 60 %, exercises and practical assignment 40 %. 
Study materials Lecture notes. 


Eckel, B.: Thinking in Java, Prentice Hall. 
Gamma, E. et al.: Design Patterns, Addison-Wesley. 
Freeman, Freeman, Sierra & Bates: Head First Design Patterns, O’Reilly (2004 
or newer). 


Prerequisites CT60A2410 Object-Oriented Programming (Object-Oriented Programming) or 
equivalent. 


Further Informati-
on 


This course has 1-5 places for open university students. More information on 
the web site for open university instruction. 


 
 
 








CT10A CT30A


2 10 12 7 5
ASIIN BSc objectives MSc objectives Knowledge areas K S C K S C Tot K S C K S C K S


BSc 2 2. DS Discrete structures 0 0 0 0
BSc 3 4. AL Algorithms and Complexity 0% 0% 0% 0%
BSc 4 15. CN Computational Science


Other 
BSc 3 CS 3. PF Programming Fundamentals 0 0 0 0
BSc 5 IC 8. PL Programming Languages 0.0% 0.0% 0.0% 0.0%


SE 9. Human-Computer Interaction
14. SE Software Engineering
Service-oriented design and implementation
Software and Enterprise architecture
Software modelling (UML, Patterns, tools)
Other


BSc 5 MSc 2 5. AR Architecture and Organization 0 0 0 0 x x x x
BSc 6 CS 6. OS Operating Systems 0.0% 0.0% 0.0% 0.0%
BSc 7 IC 7. NC Net Centric Computing x x x x


SE 10. Graphics and Visual Computing
MSc 3 11. Intelligent Systems


12. Information Management
SOA and web services
Sensor networking
Other


BSc 10 MSc 4 13. SP Social and Professional Issues x 5 5 0 0 x x
Minor topic 41.7% 41.7% 0.0% 0.0%
Context of computer science
Other


BSc 1 MSc 1 Research methods x x x 12 12 10 10 x
BSc 8 MSc 7 Scientific thinking x x x x x 100.0% 100.0% 83.3% 83.3%


Life-long learning x
Other


BSc 9 MSc 8
Project management (incl. 14. 
SE/SoftwareProjectManagement) x x 10 0 10 10 x


83.3% 0.0% 83.3% 83.3%
Other


BSc 10 MSc 5 Minor topic 12 2 10 10
MSc 6 Oral and written communications x x x 100.0% 16.7% 83.3% 83.3% x
MSc 9 Language skills x


Ability to apply knowledge and skills x x x
General problem solving
Evaluation methods and practices
Other


0100 4000


g) Social 
Competence and 
Individual 
Competence


a) Formal, 
Algorithmic, 
Mathematic 
Competences


2002 2201


b) Analysing, 
Designing and 
Realising 
Competences


c) Technological 
Competences


f) Project 
management 
competence


d) Cross-subject 
comptencies


e) Methodological 
competencies







CT50A CT60A


7 7 7 33 5 5 5 5 5 5 30 5 5
C K S C K S C K S C Tot K S C K S C K S C K S C K S C K S C K S C Tot K S C K S C K S C


7 7 7 0 x x x x x x 30 30 25 5
x x 21% 21% 21% 0% x x x x x x x x x x 100% 100% 83% 17% x


x x x x x x


x x 21 21 21 0 x x x x x x x 30 30 25 0 x x x x
x x 63.6% 63.6% 63.6% 0.0% x x x x x x x 100% 100% 83% 0.0% x x x x


x x x x x x
x x x x x x


x x 26 26 26 0 x x x x x x 30 20 30 5
x x 78.8% 78.8% 78.8% 0.0% x x x x x x x x 100% 66.7% 100% 16.7%


x x x x x x x x
x x x


x x x x x


x x x x x 33 33 7 7 x x 10 10 10 0 x x x
100.0% 100.0% 21.2% 21.2% 33.3% 33.3% 33.3% 0.0%


x x x x


x x 12 7 12 0 15 15 0 0
36.4% 21.2% 36.4% 0.0% x x x 50.0% 50.0% 0.0% 0.0%


x x x x x x 26 21 26 0 x x x x 10 10 10 0 x x
78.8% 63.6% 78.8% 0.0% 33.3% 33.3% 33.3% 0.0%


33 28 26 0 20 20 20 0
x 100.0% 84.8% 78.8% 0.0% x x x x x x x x 66.7% 66.7% 66.7% 0.0%


x x x x x x x x x x x x x x
x x


0200 02103000 40002000 2100 2310 26022201 2800 3200 3700







B.Sc
5 5 5 5 30 105


K S C K S C K S C K S C Tot K S C Tot K S C
10 10 5 0 47 47 37 5


x x 33% 33% 17% 0% 45% 45% 35% 5%


x x x 25 25 25 0 76 76 71 0
x 83.3% 83.3% 83.3% 0.0% 72.4% 72.4% 67.6% 0.0%


x
x x x x x x x


x x
x x x


x x 10 10 10 5 66 56 66 10
33.3% 33.3% 33.3% 16.7% 62.9% 53.3% 62.9% 9.5%


x x x x x


x x x x x 25 25 15 0 73 73 32 7
83.3% 83.3% 50.0% 0.0% 69.5% 69.5% 30.5% 6.7%


0 0 0 0 39 34 22 10
0.0% 0.0% 0.0% 0.0% 37.1% 32.4% 21.0% 9.5%


x x x x x x 20 20 20 0 66 51 66 10
66.7% 66.7% 66.7% 0.0% 62.9% 48.6% 62.9% 9.5%


10 10 5 0 75 60 61 10
33.3% 33.3% 16.7% 0.0% 71.4% 57.1% 58.1% 9.5%


x x


x


43012410 4001 4101








30 3 3 5 2 43
ASIIN BSc objectives MSc objectives Knowledge areas K S C K S C K S C K S C K S C Tot K S C K


BSc 2 2. DS Discrete structures 0 0 0 0
BSc 3 4. AL Algorithms and Complexity 0% 0% 0% 0%
BSc 4 15. CN Computational Science


Other 
BSc 3 CS 3. PF Programming Fundamentals 2 2 0 0
BSc 5 IC 8. PL Programming Languages x 4.7% 4.7% 0.0% 0.0%


SE 9. Human-Computer Interaction
14. SE Software Engineering
Service-oriented design and implementation
Software and Enterprise architecture
Software modelling (UML, Patterns, tools)
Other


BSc 5 MSc 2 5. AR Architecture and Organization 2 2 0 0 x
BSc 6 CS 6. OS Operating Systems 4.7% 4.7% 0.0% 0.0%
BSc 7 IC 7. NC Net Centric Computing x x


SE 10. Graphics and Visual Computing
MSc 3 11. Intelligent Systems


12. Information Management x
SOA and web services
Sensor networking
Other


BSc 10 MSc 4 13. SP Social and Professional Issues x x 6 6 0 0 x
Minor topic 14.0% 14.0% 0.0% 0.0%
Context of computer science
Other


BSc 1 MSc 1 Research methods x x x x x x x x x 36 36 33 33
BSc 8 MSc 7 Scientific thinking x x x x x x x x x 83.7% 83.7% 76.7% 76.7%


Life-long learning
Other


BSc 9 MSc 8
Project management (incl. 14. 
SE/SoftwareProjectManagement) x x x x x 37 0 37 35 x


86.0% 0.0% 86.0% 81.4%
Other


BSc 10 MSc 5 Minor topic 40 5 40 38
MSc 6 Oral and written communications x x x x x x 93.0% 11.6% 93.0% 88.4%
MSc 9 Language skills x x x x x


Ability to apply knowledge and skills x x x x x x x
General problem solving x x
Evaluation methods and practices
Other
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Mapping ASIIN, LUT IT programme objectives and ACM/IEEE curriculum 


The mapping of ASIIN, programme objectives and ACM/IEEE Computer Science curriculum is 
presented in enclosure 5a and 5b for Bachelor’s and Master’s programmes separately. In this 
enclosure the presentation is further analyzed. 
 
The following table presents the mapping of different objectives. The first column (ASIIN) 
represents the ASIIN objectives as categorized in the subject specific criteria for TC4. Next two 
columns present the Bachelor’s and Master’s Programme objectives of LUT IT as presented in 
section 2.2. The right most column represents the ACM/IEEE Computer Science curriculum.  


 


The analysis of LUT IT programme was performed by using ACM/IEEE Computer Science 
curriculum and it’s definitions for various courses and their contents as the starting point. Every 
module in LUT IT degree programmes was analyzed based on these descriptions. ACM/IEEE 
criteria was further mapped to ASIIN knowledge areas and later LUT IT Bachelor’s and Master’s 
objectives were added.  


 







Learning outcomes of the modules/module objectives  


The module outcomes were analyzed by mapping module outcomes with the ACM/IEEE modules 
and mapping these to ASIIN knowledge areas. The following table presents the summary of 
modules provided in LUT IT Bachelor’s degree programme. Summary is presented for subject 
specific criteria categories by using three different levels of learning outcome; knowledge (K), skills 
(S) and competence (C). 


In total LUT IT Bachelor’s degree programme consist of modules worth 105 ects credits (last row). 
These modules provide knowledge level learning outcomes in 55.6% of all modules, 50.5% skills 
level learning outcomes and 6.3% competence level learning outcomes (which is as expected due 
to the nature of Bachelor’s level programme).  


Learning outcomes can also be analyzed for each ASIIN subject specific category. For example in 
a) Formal, algorithmic and mathematical competencies criteria various courses include knowledge 
level learning outcome in total worth 47 ects credits (45% of all courses) and so on.  


 
 


Similar analysis was performed for LUT IT Master’s degree programme. The following table 
presents the results over all Master’s modules. LUT IT produces altogether 169 master’s level 
modules and out of these 37.7% produce knowledge level learning outcomes, 46.6% skill level 
learning outcomes and 29.7% competence level learning outcomes. The main difference in 
Master’s level modules is that competence level outcomes are more emphasized.  







 


Summary over the whole Master’s level modules gives only an overview of the learning outcomes 
as different majors have different emphasis on their modules. The following table presents first the 
overview of common modules and then overview of modules of each major.  


. 


 


In total there are 169 ects credits (last row) produced by LUT IT Master’s degree programme over 
all majors. Out of these 43 ects credits are common to all majors. It can be seen (first K-S-C 
columns) that these modules emphasize methodological, project management and social 
competences.  


Common modules are followed by K-S-C columns for Communications Software (CS), Intelligent 
Computing (IC) and Software Engineering (SE) majors. CS produces 49 credits over its modules, 
IC 37 credits and SE 40 credits respectively (values in last row). The differences in different majors 







can be observed as variations in focuses on subject specific competences.  In Communications 
software major technological competences are emphasized whereas in Software Engineering major 
Analysing, Designing and Realizing competencies are emphasized. Intelligent Computing major has 
considerably more emphasis on formal, algorithmic and mathematic competences.  


 








Name: Tite Kottarainen
Student number: 0322062
Study right: LUT/Decree 2005/B.(Sci)/Information Technology
Valid until: 01.08.2005 - 31.07.2017
Starting date: 01.08.2006
Organization: LUT Information Technology
Degree structure: Bachelor in Information Technology
Major: Computer Science and Communications Software
Minor: Industrial Engineering


Studies ECTS 
cr


2011-12 2012-13 2013-14


I II III IV I II III IV I II III IV
Total per period: 15,0 12,0 12,5 18,5 21,5 18,5 13,5 10,5 9,8 14,8 21,3 12,0


Total per academic year: 58 64 58


General Studies 1: General Studies 92 ECTS cr
BM20A0100 Mathematics KoTiA1 3 x - - - - - - - - - - -
BM20A0300 Mathematics KoTiA2 5 x x - - - - - - - - - -
BM20A0500 Mathematics KoTiB1 3 - - x - - - - - - - - -
BM20A0700 Mathematics KoTiB2 2 - - x x - - - - - - - -
BM20A0900 Mathematics KoTiB3 3 - - - x - - - - - - - -
BM20A1401 Statistics I 3 - - - - x - - - - - - -
BM20A1501 Numerical Methods I 3 - - - - - - x - - - - -
BM30A0210 Physics L, part 1 5 x x - - - - - - - - - -
BM30A0220 Physics L, part 2 2 - x - - - - - - - - - -
BM30A0230 Physics L, part 3 5 - - x x - - - - - - - -
BM30A0240 Physics L, part 4 2 - - - x - - - - - - - -
CT10A0100 Introduction to Studying 
Information Technology 2 x - - - - - - - - - - -
CT50A2000 Foundations of Information 
Processing I 5 x x - - - - - - - - - -
CT50A2100 Foundations of Information 
Processing II 5 - - x x - - - - - - - -
CT60A0200 Fundamentals of 
Programming 5 x x - - - - - - - - - -
CT60A0210 Practical Programming 5 - - x x - - - - - - - -
CT30A2002 Introduction to 
Telecommunications 7 - - - - x x - - - - - -
CT50A2310 Data Structures and 
Algorithms 5 - - - - - x - - - - - -
CT50A2602 Operating Systems 5 - - - - x - - - - - - -


CT60A2410 Object-Oriented Programming 5 - - - - x x - - - - - -
CT60A4001 Software Engineering 5 - - - - - - x x - - - -
CT60A4301 Databases 5 - - - - - - x x - - - -
HARK2 Practical Training 2 - - - - - - - - - - x -







General Studies 2: Language Studies 11 ECTS cr
FV11A4400 English Communication for 
Engineering Professionals I 4 - - - - - - x x - - - -
FV13A1200 Technical Swedish 2 - - x x - - - - - - - -
FV18A2800 Finnish Spoken and Written 
Communication for Engineers 3 - - - - x x - - - - - -
FV18A4001 Scientific writing in Finnish 2 - - - - - - - - - - x x


Studies in the Major Subject 46 ECTS cr
CT30A2800 User Interfaces and User-
Centric Design 7 - - - - - - x x - - - -
CT30A3200 Webbed applications 7 - - - - - - - - x x x -
CT30A3700 Information security 7 - - - - - - - - - - x x
CT50A3000 Unix and System 
Programming 5 - - - - - - - - x x - -
CT50A4000 Introduction to Intelligent 
Computing 5 - - - - - - - - - - x x
CT60A4101 Software Engineering 
Methods 5 - - - - - - - - x x - -


CT10A4000 Bachelor's Thesis and Seminar 10 - - - - - - - - - - x x


Studies in the Minor Subject 20 ECTS cr
CS90A0010 Basic Course in Industrial 
Management 5 - - - - x x - - - - - -
CS20A0000 Supply Chains and Logistics 5 - - - - - - - - - - x -
CS10A0550 International Business 
Methods 7 - - - - x x - - - - - -
CS10A0800 The Basics of Doing Business 
in Russia 5 - - - - - - - - - x - -
CS10A0001 Basic Course in Marketing 5 - - - - - - - - x x - -


Elective Studies, at most 11 ECTS cr
BM20A1601 Matrix Calculus 4 - - - x - - - - - - - -








Name: Tite Kottarainen
Student number: 0322062
Study right: LUT/Decree 2005/M. Sci./Information Technology
Valid until: 01.08.2005 - 31.07.2017
Organization: LUT Information Technology
Degree structure: Master of Science in Information Technology
Major: Intelligent Computing
Minor: Technology Enterpreneurship


Studies
ECTS 


cr 2011-12 2012-13
I II III IV I II III IV


Total per period: 4,0 9,0 19,5 26,5 9,5 21,5 15,0 15,0
Total per academic year: 59 61


General Studies 14 ECTS cr
Compulsory courses for all the students


CT10A9500 Research Methods 3 x x - - - - - -
CT60A4400 Project Management 5 x x - - - - - -
HAR2 Practical Training 2 - - - x - - - -
CT50A6500 Seminar on Intelligent Computing 4 - - x x - - - -


Language Studies, minimum 4 ECTS cr
FV11A8900 Academic Writing in English 4 - - x x - - - -


Studies in the Major Subject 72 ECTS cr


CT50A5700 Introduction to Computer Graphics 5 - x - - - - - -
CT50A6000 Pattern Recognition 7 - - x x - - - -
CT50A6400 Compiler Construction 7 - - x x - - - -
CT10A6000 Master's Thesis and Seminar 30 - - - - - - x x
CT50A6100 Machine Vision and Digital Image 
Analysis 7 - - - - x x - -
CT50A6200 Computer and Robot Vision 7 - - - - x x - -
CT30A7500 Parallel Computing 5 - - - x - - - -
BL40A1000 Real-time Operating Systems and 
Programs 5 - - - - x x - -


Studies in the Minor Subject 20 ECTS cr


CS34A0300 The Theory of the Entrepreneurship 5 - - - x - - - -
CS34A0050 Start up Your Own Business 7 - - - - - x - -
CS34A0550 Business idea Development (brief) 5 - - - - - x - -
CS34A0151 Business Plan 7 - - x x - - - -


Elective Studies, at most 10 ECTS
CS35A0050 Value Networks in Industrial 
Enterprises 5 - - x - - - - -








Statement	by	information	technology	students	for	the	international	


accreditation	process	


 


Start	of	studies	


Starting one’s studies in Lappeenranta is effortless. Before the start of the studies, students are provided 


instruction on carrying out university studies and study planning. Students also have the opportunity to 


consult the student advisor of the department. In the early stages of the studies, the workload and 


requirements of the courses are appropriate. 


Curriculum	and	study	guide		


The learning outcomes are clearly defined in the study guide. The learning outcomes of both the 


Bachelor’s and Master’s degree are listed comprehensively, they have a distinct purpose and they are 


realistic. The objectives listed in the curriculum provide a basis for operating in the modern, dynamic 


and international corporate world. 


The objectives set in the curriculum can be achieved by observing the proposed course structure. 


Students may also expand their range of expertise beyond the objectives listed in the curriculum by 


choosing the minor subjects most useful for them. The contents and required knowledge level of the 


courses are in line with the objectives of the curriculum. In general, the workloads of the courses 


correspond to the number of credits assigned to them. Feedback is collected on each course, and it is 


used to monitor the equivalence between the workload and number of credits. The number of credits 


for each course is checked regularly and modified based on the feedback, if needed. The topics of 


courses are dealt with from many perspectives and with a practical approach, and they are divided into 


logical, easy-to-learn, independent entities. The prerequisites for the courses are clearly announced and 


can be fulfilled by observing the degree structure. 


 







Education	


The education is generally of a high quality, but the teaching material is usually rather one-sided, and 


in the worst case, the technologies applied may be outdated. The level of teaching varies depending on 


the course, the year and the teacher’s own interest in the topic. The teaching methods support the 


learning outcomes of the courses and the requirements set by the curriculum. The teaching methods are 


sufficiently wide-ranging, and very few courses can be passed merely by taking an examination. The 


teaching methods in the courses include e.g. seminars, individual and group assignments and weekly 


exercises.  


The department arranges Code Camps several times a year. In the Code Camps, representatives of 


business enterprises introduce new technologies and students may further develop their skills especially 


in terms of team work and programming. Code Camps provide students with a concrete opportunity to 


develop their professional skills in practice and to establish contacts with enterprises. The Department 


of Information Technology continuously develops collaboration with businesses through different 


working groups. 


The administration of the degree programme is competent and has a positive attitude towards students. 


The lecturers are genuinely interested in students’ thoughts and opinions. The small number of students 


enables establishing a more personal student-teacher relationship. The degree programme can, despite 


its limited resources and number of students, produce high-quality education that equips graduates with 


the skills to operate successfully in the business world. On the other hand, limited resources have 


restricted the students' options in studies, which makes it more difficult to tailor the degree to one's 


individual needs.  


Support	services		


Individual study guidance by the department’s competent personnel is continuously available to 


students. Also the university’s study counselling psychologist offers support in general study-related 


problems as needed. Finding out about career-related matters is largely up to the students themselves, 


as there is very little career guidance. Students mainly acquire information about vacancies from other 


communication channels. 







Results	


Master’s level graduates from Lappeenranta are in demand on the labour market because the education 


provides sufficient knowledge and skills and instills a culture of continuous independent learning in the 


graduates. The basic skills taught in the university lay a foundation for building know-how required in 


the professional world. Graduates are sure to find employment in the field of information technology 


quickly after graduation. Practically all graduates have found employment immediately after 


graduation. The studies meet the expectations of most students. 


Summary	


The limited resources have an impact on the number of advanced courses and staff members in courses. 


Due to the lack of resources, personalising one’s studies and finding personally interesting courses is 


more difficult. In addition, the level of teaching is not constant, but varies depending on the interest 


shown by the staff organising the courses.  


The Department of Information Technology meets the educational requirements it has set for itself and 


continuously develops both its education and contacts with the world of work. The education provides 


graduates with the necessary tools for transitioning into the professional world. Small teaching groups 


enable more personal teacher-student interaction and allow students to influence the courses directly.  


 





