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ABSTRACT 
 
An assessment of a software engineering program, in order to improve 
the education, has been carried out by reviewing state-of-the-art 
literature pertaining to software engineering education. Six surveys 
have been adopted and the result implies that the balance of the 
curriculum should be revised, and that software engineering education 
ought to expand the technical oriented knowledge areas. Relevant 
curriculum data have been derived hereby, which also confirms other 
studies in the area. This data, along with a benchmark of the software 
engineering program to the Software Engineering Body of Knowledge 
(SWEBOK), is very constructive to universities as it assists educators, 
trainers, and software engineering practitioners in evaluating, 
designing, and recommending existing and proposed curricula. 
Finally, improvement suggestions on software engineering projects, as 
well as a teacher- and teaching framework have been elucidated.      
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I 

 

THEORY AND ASSESSMENT  
 
 
 
 
 
 
 
 
 
 

 
 Chapter 1 

 

 
Introduction 
 

ava; MS SQL Server; XML; Oracle; Linux; and Visual Basic. These are only a very few 
examples of knowledge areas software engineers ought to be well acquainted with in order to 
be competitive in the eyes of information technology employers today. Norman Fenton 

(1993), the Journal of Empirical Software Engineering (1998), and Kitchenham et al. (2002) are 
examples of papers in which the authors clearly look at the state of the art of software 
engineering with critical eyes. Why? The fact is that software engineering is a very immature 
discipline (Hilburn & Bagert, 1999); in fact, so immature that the discipline is often regarded as 
not respected (XIA, 1997) among researchers in other disciplines.  

J 

 
If the software engineering area is so young and immature, what is the status of the education? 
Every year, thousands of people move into new houses, completely satisfied. Every year, 
thousands of software engineering projects are launched, and all too often, a substantial part of 
them fail (Pfleeger, 2001). The fact is that things have not gotten much better since it all started, 
and it is at the time of this writing more than 30 years ago (Andrews, 1999) (Wohlin, 2002). The 
next subsection of this thesis will endeavor to explain the main reasons why research in this area 
is important, interesting and necessitous. 
 
1.1      Background and Motivation  
 
Those examples referred to in the beginning are examples of topics that are essential to be well 
familiar with, according to what can be seen from employment advertisements today. The latter 
should be accentuated; that is, from the employers’ point of view. Often, there are no resources to 
train software engineers, whereupon employers often express a desire to hire developers that are 
very skilled from the beginning. In the literature review chapter in this thesis, it is possible to see 
that researchers disavow the ideas that pervade employers’ minds today. Authors claim that 
software engineering ought to stress the fundamentals of the discipline, and pay less attention to 
specific languages or tools (Saiedian, Bagert and Mead, 2002) Tucker (2002). 
 
Albeit this might be true, there are students, who have studied software engineering for four years 
(in order to get a master’s degree in software engineering), who do not feel prepared enough to 
take the step out and meet the requirements of industry (Thesis Section 4.4.3). Withal, they have 
invested and devoted a considerable part of their life, and an ample amount of money in order to 
reach their goals.  
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The topic raised in this thesis is furthermore considered very important by e.g., Kitchenham et al. 
(2003). They saw the results of the study carried out by Lethbrige (2000), which indicated many 
gaps in software engineering educations. Of course, there are many students who do feel 
prepared, but the fact that there are students who do not has contributed to the motivation for this 
thesis. Furthermore, a good education should have good teachers, which may not always have 
been the case at Blekinge Institute of Technology, and the quality of certain courses might not 
have been satisfying. These reasons, together with what is stated in the beginning, are the major 
grounds for this thesis ever being thought of. Before the next chapter (which explains what 
software engineering is) the main research purpose will be clarified; thus, to summarize the 
motivation for conducting this research, a short list is presented: 
 
1. Industrial relevance, in terms of knowledge required in industry (e.g,. programming languages 

and tools), appears to be subject for improvement 
2. Lack of empirical evidences and immature research  
3. Equivocal justification for one direction or another, as a consequence of what is stated in (2) 
4. What is stated in (2) and (3) is strongly pertinent to software engineering education. 
5. Quality of courses and/or teachers may, to some extent, be unacceptable for a credential 

university education 
 
In order to get an answer to these issues, aims, objectives, and expected outcomes ought to be 
clearly defined before conducting the research; hence, the next subsection elucidates those 
aspects. 
 
1.2  Research Questions, Aims, Objectives, and Expected Outcomes 
 
Firstly, the research questions:  
 
• How good and accurate is the software engineering education at Blekinge Institute of 

Technology, Sweden; that is, the status of the education? 
• It is possible to improve today’s software engineering education? 
• What opinions, regarding the education, pervade students, teachers, and employees? 
• What courses have succeeded/failed, and what are the reasons? 
• Does the software engineering program at Blekinge Institute of Technology conform to the 

requirements of industry? Is it possible to tie the education closer to industry? 
 
The aims, objectives, and expected outcomes, which are related to these questions, are 
characterized below: 
 
1. Contribution to a better software engineering program at Blekinge Institute of Technology, 

Sweden 
2. Information to educational organizations as they design curricula and training programs, and 

data that will help these instructors in assessing available and suggested curricula 
3. The status of the software engineering program 
4. To achieve what is stated in (2): The true opinions from students, teachers, and employees 

in industry, regarding the software engineering program, in order to tailor better solutions 
5. Detection of successful- and unsuccessful courses, and the status of knowledge, relevance, 

and usefulness therein.  
6. Qualitative results of comparisons of different software engineering educational strategies, 

principles and fundamentals, and the potential answer to what causes possible divergences 
7. Teacher guidelines and framework from students’ viewpoints 
8. Benchmark results from mapping between the Software Engineering Body of Knowledge 

(SWEBOK, 2001) and the software engineering program, consequently to determine the 
status of accreditation and legislation potentiality 

9. Qualitative results regarding the strengths and weaknesses of the software engineering 
projects, in order to help educators improve these projects if necessary 
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Now that the background, motivation, and research issues have been presented, the main 
contributions of this thesis will be elucidated. This makes clear what has actually been achieved 
during these 20 weeks of work.  
 
1.3      Main Contributions 
 
The contents of this subsection delineate the main contributions of the work: 
 
• Recognition of inadequate balance in the curriculum 
• Survey data that can be highly helpful in assessing, designing, and implementing software 

engineering curricula 
• Confirmation of other studies in the area 
• Results and coverage ratio elucidation of a benchmark of the software engineering program 

to the Software Engineering Body of Knowledge (SWEBOK, 2001) 
• Curriculum recommendations, alternatives, and proposals 
• Synthesis of the most important disciplines of software engineering according to an 

extensive assessment of state-of-the-art software engineering literature 
• Elucidation of the state of discrepancy in the knowledge areas of software engineering  
• Teacher- and teaching guidelines – a framework 
• Software engineering project improvement suggestions 
• Examination improvement suggestions 
• Recognition of inappropriate and/or contravened excogitations and approaches, whereby 

proposed solutions and/or assisting material have been put forth.  
 

The cornerstones of this thesis have now been brought out, and it may be regarded as the most 
essential information. It has, however, taken around 20 weeks to succeed in these contributions, 
and all corresponding information will of course be presented in the rest of the contents. 
Therefore, before conferring to the structure and overview of this thesis, the scope will be 
apprised.  
 
1.4      Scope 
 
The main parts of this thesis consist of: 
 
• Background material regarding what software engineering is, and information about the 

software engineering program at Blekinge Institute of Technology, Sweden  
• An assessment of documents strongly related to the software engineering program, and 

literature with emphasis on software engineering educational aspects 
• A benchmark and mapping procedure of the software engineering program to the Software 

Engineering Body of Knowledge (SWEBOK, 2001) 
• Surveys comprised of: 

o Three questionnaire evaluations 
o In-depth interviews with students 
o E-mail questions for teachers regarding the software engineering program 

• A survey of the software engineering projects at Blekinge Institute of Technology 
• A compendious including: 

o General Suggestions 
o Recommendations 
o Research Outcomes 
o Final conclusions  
o Future Work 

• Appendices  
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Now that the scope has been clarified, it would be beneficial to know something about how this 
thesis is assembled – the structure. 
 
1.5      Thesis Structure 
 
This thesis follows the complex alternative to organize a thesis, which is construed by Paltridge 
(2000). This implies that, in essence, the first part is an introduction followed by background 
information and a literature review. The thesis is then comprised of different studies: study one, 
two, three, four, and so forth. These studies mainly present a brief introduction to the subjects, 
the methods applied, and the results. This is then followed by conclusions. 
 
1.6      Thesis Overview 
 
The first chapter is about software engineering. The chapter after that unfolds the software 
engineering program at Blekinge Institute of Technology. When the background chapter is 
finished (chapter 2) the literature review will be at hand. After the literature assessment, the 
benchmark procedure will commence.  
 
This is the foundation (Part I) thereupon the next major part will be outlined: the surveys. Three 
questionnaires will be evaluated; two of them are already analyzed, and they will mainly serve as 
a complement to other survey results. When the questionnaires have been evaluated, one of the 
cornerstones of this thesis will be presented: interview results from the students accepted for the 
year 2000. This is a fairly all-inclusive survey, yet it has been carried out deeply. After this part, 
the final survey will be introduced, which has aimed at improving the software engineering 
projects at the university. Finally, research outcomes will be synthesized followed by 
conclusions.  
 
When this is accomplished, the final part will be presented: The compendious starts with some 
brief and general suggestions followed by recommendations that are more factual. There will be 
curriculum recommendations, alternatives, and proposals, followed by answers to the research 
questions and some final conclusions. Furthermore, some words will be put forth regarding future 
work. Thus, it is time to enter the software engineering arena: the next chapter explains different 
perspectives on software engineering.  
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Chapter 2 
 

 
Background 
 
2.1      Software Engineering 
 
“It is more than 30 years ago since the term “software engineering” was coined. We are still 
struggling with the same type of problems, […]” (Wohlin, 2002).  
 
2.1.1     What is Software Engineering? 
 
“(1) The application of a systematic, disciplined, quantifiable approach to the development, 
operation, and maintenance of software; that is, the application of engineering to software. (2) 
The study of approaches as in (1).” (IEEE, 1990). 
 
This is the definition denominated by the IEEE society (1990), a fairly narrow description of 
software engineering; hence, it may be hard to understand what it means. In addition, there are 
more definitions, which make it an ill-defined subject (Shepard, 2001). In order to straighten it 
out, it is first essential to have a clue about what software is. Sommerville (2001) explains one 
direction of how to think of software; according to him, software is not equitable with computer 
programs. This would be a too restrictive view, since software is also affiliated with 
documentation and configuration data (Sommerville, 2001). Software engineers are concerned 
with development and maintenance of products, software products, which can be sold to 
customers.  
 
Deduced by Vliet (2000) is that there was an earlier definition of software engineering, given at 
the first NATO conference. This definition reads: “Software engineering is the establishment and 
use of sound engineering principles in order to obtain economically software that is reliable and 
works efficiently on real machines.” (Vliet, 2000).   
 
2.1.2     Is it Engineering? 
 
Moore (1998) sheds some light on especially the engineering aspects, and he questions whether 
software engineering is actually engineering. According to Moore (1998), software engineering is 
not among the 36 engineering professions licensed in the United States. In addition, 48 states 
have laws that forbid an unlicensed person from advertising as an “engineer”. For instance, the 
state of Texas has banned universities from offering master’s degrees in software engineering 
(Baber, 1998), and the state of New Jersey has considered legislation that requires the licensing 
of all software professionals (Moore, 1998).  
 
The figure below illustrates the relationship between software engineering and other disciplines, 
as explained by Moore (1998): 
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Figure 1: Software Engineering: Relationship to other disciplines. 
 
Before proceeding to the next chapter, some words regarding how software engineering 
educations started will be presented. 
 
Software engineering, as an education candidate, was planed in 1977 at Seattle University, and 
the early form of curricula was conveyed in 1978 at the ACM conference. The program was 
referred to as “Master of Software Engineering (MSE)” and it registered the first students in 1979 
(Tomayko, 1998) (Khajenoori, 1994). In 1995, Monmouth University formed the first Software 
Engineering Department in the United States (Rosca, Tepfenhart & McDonald, 2003). To 
contrast this; in 2001, 6800 students were enrolled in software engineering programs, comprising 
11 countries and 94 academic programs at 60 universities (Modesitt, Bagert & Werth, 2001). 
 
The next section will describe the software engineering program at Blekinge Institute of 
Technology. 
 
2.1.3      Software Engineering at Blekinge Institute of Technology 
 
Blekinge Institute of Technology was founded in 1990, and the software engineering program 
was compounded in affiliation with the Swedish software house Elektronikcentrum AB 
(Johansson & Ohlsson, 1992). The university, which is highly profiled to information technology 
and close industry affiliation, emphasizes professionalism and realism in the education 
(Johansson & Ohlsson, 1992).  
 
The first software engineering program, a two-year University Certificate degree, was pervaded 
by thoughts regarding professionalism and trial-and-error approaches, because this stimulates 
learning and acquires the knowledge in a better way, compared to conventional methods 
(Johansson & Ohlsson, 1992). Another characteristic that pervades the program is commitment 
culture and role-playing software engineering projects (Johansson & Ohlsson, 1992). Readers can 
refer to the curriculum modules in the appendix, section A1.  
 
 
 
 
 
 
 
 
 
 
 
 
 

  6



Chapter 3 
 

 
Literature Review 
 

his chapter aims at unraveling documentation regarding the software engineering program, 
and literature pertaining to software engineering with emphasis on educational aspects. 

Relatively large amounts of software engineering literature will be assessed, consequently to be 
able to benchmark the program profile from a solid basis towards principles, practices and idioms 
highlighted in this literature. Documentation, mainly derived from the university, and from those 
responsible for educational arrangements, will be assessed first. Secondly, this will be followed 
up by a review of external sources. Finally, the software engineering program will be 
benchmarked to the Software Engineering Body of Knowledge (SWEBOK, 2001) and to parts of 
the Software Engineering Education Knowledge (SEEK, 2004). This chapter then provides 
conclusions.  

T 

 
3.1      A Scrutiny of the Software Engineering Program 
 
“As a manager who hires people fresh out of school, I can see clearly that their education has 
barely begun.” (Bach, 1997) 
 
What is the foundation that constitutes the software engineering program; are there any evidences 
and/or justification, which support the constitution? This part discusses issues with significance 
on evaluation of documentation pertaining to the software engineering program, and analytical 
comparisons of different software engineering fundamentals.  
 
3.1.1     Paper I: Assessment of Practice Driven Approaches to Software 
                 Engineering Educations 
 
Here, some papers will be assessed, in which the authors have presented their thoughts regarding 
the essence of knowledge and education, in relation to software engineering.  
 
Johansson (2000) stress the importance of learning by doing, which is also advocated by Dick, 
Postema and Miller (2001), and Saiedian (1999). The various software projects (constituting 
about 20% of the entire curriculum) form this ground, and in general, students are often satisfied 
with the projects. Contents in the paper produced by Johansson and Ohlsson (1995) are to some 
extent old, mainly courses outlined, but the fundamental principles pertaining to knowledge 
(learning from experiences) are still relevant. 
 
Since software engineering is such a rapidly moving field, explicit programming languages and 
other engineering principles are risking becoming obsolete. The solution, suggested by Johansson 
and Ohlsson (1995), is to design a practice driven education, where students are trained to learn 
by themselves, instead of being idle listening to teachers and reading books. 
 
 “This framework, that goes from the concrete to the abstract, capitalizes on the innate human 
desire to explore and learn and encourages learning that is characterized by “practice-pull” rather 
than “theory push”.” (Johansson & Ohlsson, 1995). The choice of programming language in 
software engineering educations should be based on the assumption that the language is, or is 
likely to be, widely accepted in industry, because there is no point of teaching a programming 
language that is not used anywhere.  
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Unraveled by Johansson and Ohlsson (1995) is that the individual project courses are run as role 
playing projects, and that a professional attitude is introduced. “The students are shown a number 
of existing applications and asked to do “on of those.” Starting the assignments in this way 
naturally motivates the students to spend substantial effort on early activities like requirements 
analysis.” (Johansson & Ohlsson, 1995).  
 
Johansson and Ohlsson (1995) also mention that the first task in this course is to make a 
specification of the software, in order to form an agreement with the customer. During the 
course, there is an acceptance document that must be created, a procedure that minimizes the risk 
of deadline overrun (i.e., not passing the course). Finally, Johansson and Ohlsson (1995) state 
that there are technical advisors available. This is beneficial, because a software engineering 
education ought to be tailored as much as possible to meet the changing needs of students (Rosca, 
Tepfenhart & McDonald, 2003).      
 
The small team software project usually consists of four or five persons. Johansson and Ohlsson 
(1995) inform this course incorporates two parts: The first part is the development of a new 
system; the second is concerned with modification and maintenance. The large-team software 
engineering project comprises 12-15 students, working together for approximately 15 weeks. 
Johansson and Ohlsson (1995) delineate the characteristics of this project model followed by role 
descriptions (e.g., project leader and configuration manager). It is critical to introduce these roles 
to the students, as suggested in papers evaluated later in this chapter. 
 
3.1.2     Paper II: Assessment of an Attempt to Teach Professionalism in  
                  Engineering Education  
 
Johansson and Ohlsson (1992) refer to aspects on, and emphasize, professionalism and 
commitment culture, which is also supported by Redmill (1995). Their emphasis is to make the 
educational aspects as real and close to industry as possible. Whether having vindication for their 
statements or not, inevitably, Johansson and Ohlsson (1992) have some points when it comes to 
commitment culture. This word, “commitment culture”, is drilled throughout the education. The 
goal is to motivate students to take on challenges, to be committed.  
 
3.1.3     Paper III: Assessment of the Use of Industrial Clients in Software  
                 Engineering Educational Projects 
 
The issues characterized in this paper are interesting. For instance, there are many quandaries 
associated with software and hardware setups in projects, and students seem to disregard these 
issues. Johansson and Molin (1995) describe that problems pertaining to licenses and third party 
software vendors are nearly neglected by students. In order to develop software, one has to use 
already available software, which in turn has been developed using already available software, 
and so forth. It is implicitly recognized that all software contains faults, as claimed by German 
(2001), for example.  
 
Another issue concerns analysis and design problems. Mostly, derived from conclusion reports, 
students state they should have spent more time on analysis and design activities. The objective 
of the interviews, when it comes to analysis and design problems, is to let the students talk about 
experiences. 
 
3.1.4     Paper IV: Assessment of Early Practice and Integration Strategies 
                 in Software Engineering Education 
 
Johansson (1997) starts by introducing the software engineering program, as compounded in 
1997. He mentions that the technical, as well as the educational approach, is steadily improved 
by course evaluations, influence from industry, and current research. Johansson (1997) state it is 
hard to motivate the students to create specifications, and that extra support and teaching is 
required to get anything produced in this area.  
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Johansson (1997) recommends that students need at least one year of practical experiences before 
theoretical and methodical techniques can be taught. “It is practically impossible to try to teach 
this earlier because inadequate understanding of the problems that the methods are supposed to 
solve.” (Johansson, 1997).  
 
If “extra support and teaching is needed in order to get anything done in this area” (Johansson, 
1997) the current approach should be critically evaluated. Secondly, it is still not known from 
what foundation the claim has been set, or if there are evidences supporting the impossibilities of 
teaching theoretical methodologies, like those elucidated above, before any experiences have 
been made. In addition, how can it be avowed if no other educational approaches have been 
tested and evaluated? At least, it is not known if other strategies have been evaluated and 
compared in order to draw any conclusions.   
 
3.1.5     Summarized Reflections on the Articles 
 
The articles written by Johansson, Ohlsson, and Molin are to some extent parallel; much of the 
information pertains to the curriculum, and in particular, to the project courses. The educational 
settlement seems to be primarily (although not only) based on experiences. Course evaluations 
and industrial changes are other influential factors. It is difficult to say what sources have been 
used to justify one direction or another. However, since there are continuous course evaluations, 
it is assumable that they represent the basis of the conclusions.  
 
3.1.6     Adversary Opinions and Recommendations 
 
The approach “letting students learn by themselves” is negated by some universities and 
practitioners, for instance by Biffl and Thomas (1998). Baber (1998) supports the suggestions 
that theory should be taught first, and then verified in practical exercises, and Dick, Postema and 
Miller (2001) allude to that student first need to know why they are learning, and hence software 
engineering techniques and principles should be taught first to avoid problems related to plague 
software development. Implicitly, if students learn to tackle problems in their own way, and if 
they are later taught how to do it differently, this may result in an unlearning process (Baber, 
1998). In addition, if students do not know how to solve issues, their motivation may decrease 
(Ratcliffe, Woodbury & Thomas, 2002).  
 
Requirements engineering issues seem entwined. Some educators claim the purpose is to let 
students figure out how to put the knowledge into context, whereas others advocate the 
consummation of solid theory before going too deep into practices. Werth (1993) claims that if 
no quality assessments on work are performed, students will not learn or see the process as truly 
important. This implies that that there ought to be close feedback on how well the students are 
performing. There are, however, adverse opinions on teacher guidance when it comes to the use 
of tools: Werth (1993) means that if there is no assessment of the quality of tools chosen by the 
students, their motivation can be gravely affected, which is also insinuated by (Dick, Postema & 
Miller, 2001). In the papers, Johansson has adverted to learning by doing, and thus he is dubious 
to these allegations: Why cannot the students learn to assess the quality of tools themselves, 
without inference from teachers?  
 
Johansson and Ohlsson (1995) refer to an entangled issue: the grading of project courses. As an 
amicable recommendation, there are articles that refer to these issues, and they could perhaps be 
reviewed if desired, if one would like to get more insight into the issue. These articles are e.g., 
Ellis and Mitchell (2004), Biffl and Thomas (1998), and Gates, Delgado and Mondragón (2000). 
 
The “Extreme Programming” approach is presently used in one of the large-team projects at the 
university. Since “Extreme Programming” is recommended for teams of two to ten people 
(Briand, 2003) maybe it would be successful to consider this concept in the small-team software 
engineering projects. 
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The software engineering projects at Blekinge Institute of Technology are based on the 
evolutionary delivery process (Johansson & Ohlsson, 1995). It is difficult to confirm why this 
particular delivery process has been chosen. Today, the Rational Unified Process (RUP) is 
perhaps one of the most common software development processes; thus, it would be interesting 
to know the reasons behind the choice of delivery model. It is moreover not easy to see where the 
thoughts regarding professionalism and educational plans stem from.  
 
Finally, Johansson and Ohlsson (1995) give fairly much credit to the students. Adverse opinions 
regarding students’ performance are shared by for example, Hilburn (1997), Bach (1997), and 
Jones (1995). 
 
It is always good to be inspired and look at alternative strategies; therefore, a massive amount of 
papers, closely related to software engineering education, will now be examined.  
 
3.2      An assessment of educational recommendations 
 
“Employers are after certified programmers, not well educated software engineers.” (Andrews, 
1999)  
 
The purpose of this assessment is to review the state-of-the-art of software engineering 
education; too see what aspects, opinions, and viewpoints that pervade the literature. Another 
purpose is to try to identify the emphasis on various software engineering fundamentals, and how 
heavily advocated and/or debated the subjects are. An objective is to group the knowledge areas 
referred to in the articles according to the order of occurrence; that is, how frequently the 
knowledge areas are enlightened. The major aim is to see if there are issues that are advocated in 
these papers, and if they are addressed adequately in the software engineering program at 
Blekinge Institute of Technology.  
 
3.2.1     Breakdown  
 
The topics and issues are presented in a table according to how frequently advocated they are. 
The first column represents the topic/issue while the second column presents the references to 
these articles.  
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Topic/Issue Advocacy Author(s) 
Software Maintenance Hilburn et al., 1999;  Hossein, 2002; Saiedian, 

1999; Andrews and Lutfiyya, 2000;  Engel, 
1999; Biffl and Thomas, 1998 ; Gnatz et al., 

2003; Jones, 1995; Budgen and Tomayko, 2003, 
Towhidnejad and Hilburn, 2002; Dick, 2001; 
Walton, 1996; Comber, 1996; and SWEBOK, 

2001 (one of ten main knowledge areas) 
Communication and Social Skills – Building 

Successful Software Engineering Teams 
Hilburn et al.,1999; Hilburn and Humphrey, 
2002; Umphress, Hendrix, and Cross, 2002; 

Saiedian, 1999; Engel, 1999; and Thomas, 1998 
Software Process Models (Agility, 

Bureaucracy, PSP and TSP) 
Suri and Sebern, 2004; Hislop et al., 2002;  and 
Boehm, Port and Winsor, 2002; and SWEBOK, 
2001 (software engineering process listed as one 

of ten main knowledge areas) 
Software Design and Tools Blake, 2003; Andrews, 1999; Eriksen and Stage, 

1998; Port and Boehm, 2001; Lo, Watson & 
Comber, 1996; and SWEBOK, 2001 (one of ten 

main knowledge areas) 
Mathematics Angelov and Buur, 2003; Kelley Sobel, 1998; 

Meyer, 2001 
Accreditation, Legislation, and Certification Bagert, 2004; Engel, 1999; Moore, 2002; Bagert 

and Mead, 2002; and Lam Wing Hong, Lim 
Swee Cheang, and Yum Hui Yuen, 2002 

Management, Requirements Engineering, 
Ethics, and Economy 

Walton, 1996; Saiedian, 2002; Engel, 1999; 
Bach, 1997;  Towell and Thompson, 2004; 

Mead, Carter, and Lutz, 1997; and Runesson, 
2000 

Software Quality, Software Reusability, and 
Configuration Management 

Engel, 1999; Khajenoori, 1994; Meyer, 2001; 
Budgen and Tomayko, 2003; 

Software Engineering Fundamentals Saiedian, Bagert & Mead, 2002; Tucker, 2002; 
and Meyer 2001 

Professionalism Johansson, 1992; Towell and Thompson, 2004; 
and Hilburn et al., 1999 

Industrial Relevance Wohlin and Regnell, 1999; Saiedian, 2002; 
Glass, 2003; Dawson, Newsham and Fernley, 
1997; and Kornecki, Khajenoori and Gluch 

2003. 
 

Software Inspections Bach, 1997, and Wohlin, Petterson and Aurum, 
2002 

Software Architectures Horn and Kupries, 2003 
Software Design Patterns Andrews, 1999 

Software Modelling Cowling, 2003 
Close Teacher Guidance Hazzan, 2002 

Goals of Software Engineering Educations Hilburn and Humphrey, 2002 
User Interface Design Angelov & Buur, 2003 

Software Sizing, Estimating, and Planning Walton, 1996 
Data Structures and Algorithms Cusick, 2000 

Software Engineering Depth Tucker, 2002 
Software Engineering Width Roy, 1996 (Implicitly stated in conclusion) 
Deep Specialization Tracks Jochen and Reiβen, 1998; Rosca, Tepfenhart & 

McDonald, 2003; and Horn and Kupries, 2003 
 
Table 1: Advocacy of different software engineering knowledge areas and related issues. 
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Besides the subjects enclosed in the table, some additional issues ought to be raised. Firstly, some 
authors claim there are no empirical evidences (or at least not much) of software engineering. In 
addition, nearly all authors allege that software engineering is a very young and immature 
discipline. Those claiming that software engineering lacks empirical evidences are for example 
Finkelstein (1991) and the Journal of Empirical Software Engineering (1998). This means that 
software educators and trainers have little evidences to support their claims: “Our inability to 
back up our assertions with strong empirical evidence (or in many cases by rigorous reasoning 
and proof) runs counter to much of what students have been taught to expect.” (Finkelstein, 
1991). The overall reaction when reading the articles is that there are little evidences for the 
suggestions provided; as stated by Lo, Watson and Comber (1996): curriculum design ideas are 
often highly subjective. This is also addressed by Tockey (1999), who means that there is no 
consensus on what constitutes suitable skills and knowledge bodies for software engineering. As 
regards the most promoted knowledge area, software maintenance, it can be affirmed that 
(section 4.4.3) this topic is desired by the students. Furthermore, a crucial aspect is that many 
students start their careers on software maintenance issues.  
 
The issues concerning certification have been almost left out in the software engineering 
education at Blekinge Institute of Technology. A fair guess is that many students do not know 
where to look for certification opportunities, nor do they actually know what it means for their 
careers. It is the author’s opinion that, as a first step, there ought to be information available 
pertaining to certification.  
 
One of the most “technical” articles assessed is the one written by Zvegintzov (2003). In his 
paper, he means that, in essence, software engineering is about technical solutions, and not 
abstract high-level problems, such as management, psychological issues, and so forth. The 
fundamentals of software engineering, the engineering principles, are the genuineness and 
essence of software engineering, according to some articles (refer to the table above). Authors 
suggest that a software engineering overview course should be incorporated into the curriculum. 
For instance, the two-course software engineering approach at Georgetown University, 
Washington, DC, starts with “History and Introduction of Software Engineering” (Blake, 2003). 
Withal, Monmouth University goes for the same approach: “Principles of Software Engineering” 
(Rosca, Tepfenhart & McDonald, 2003).  
 
The literature review is now completed. It has been detected that there are many adversary 
opinions of software engineering knowledge areas, and that e.g. software maintenance is 
important in software engineering educations. This thesis will now turn attention to other aspects, 
as the software engineering program will be benchmarked to a body of knowledge (SWEBOK, 
2001), which will be adverted to in the coming subchapters.  
 
3.3      SWEBOK 
 
The Software Engineering Body of Knowledge (SWEBOK, 2001) is a venture of the IEEE 
Computer Society (Dupuis, Bourque & Abran, 2003), and is aimed at denominating the 
discipline of software engineering (Dupuis, Bourque & Abran, 2003). Furthermore, it is an 
education guide providing topics for recommended knowledge areas.  
 
The genesis of the guide stems from, as repeatedly stated, the immaturity of the software 
engineering discipline, and thus there has been a need for a consistent, firm, and well peer-
reviewed body of knowledge for the practitioners.  
 
The SWEBOK guide is directed toward a variety of audiences all around the world (Dupuis, 
Bourque & Abran, 2003), and defines education- and training requirements for software 
engineers. Moreover, the guide addresses the needs of practitioners and officials responsible for 
policies and procedures pertaining to licensing and guidelines (Dupuis, Bourque & Abran, 2003). 
What has been stated here are the primary reasons for using the guide in this thesis.  
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This paragraph gives an overview of the two sections (3.3.1 and 3.3.2) to come: Section 3.3.1 
summarizes some issues and problems pertaining to SWEBOK (2001), whereas the next section 
(3.2.2) brings up issues that have been encountered while performing the benchmark procedure. 
Section 3.2.2 also tries to explain how the coverage of knowledge areas has been derived.  
 
3.3.1     SWEBOK Issues:  preliminary considerations, problems, 
                 and clarifications 
 
This section endeavors to explain problems regarding the contents of the Software Engineering 
Body of Knowledge (SWEBOK, 2001). Main deficiencies are identified by Bourque et al. 
(2002), and the “Software Construction” knowledge area of SWEBOK has yielded an article 
(Bourque, Abran & Robert, 2002) entirely devoted to the issues of this knowledge area.  
 
Saiedian, Bagert, and Mead (2002) mean that SWEBOK (2001) is biased towards North America 
and that it ignores certification issues. The most obvious disavowal stems from that the guide is 
too academic centered. Another issue concerns the references: they are mostly unavailable 
(Thompson & Hardy, 2002).  
 
Furthermore, the process is going to slow; by the time the guide is fully completed, new ideas 
will already have been introduced and accepted, which indeed also affects the references (they 
will become obsolete) (Thompson & Hardy, 2002). The next section comprises the actual study, 
the benchmark.  
 
3.3.2     SWEBOK Complete: comparisons and conclusions 
 
The procedure referred to here is complicated, and it is definitely necessary to allude to the 
possible risks of inconsistency, uncertainties, and misinterpretations. The problems related to this 
procedure are characterized below: 
 
•  Problem 1 – The Tree Hierarchy 
 
This problem makes it uneasy to present topics in a consistent manner. For instance, SWEBOK 
(2001) lists mathematics and computer science as stand-alone-related disciplines of software 
engineering, but it is possible to recognize mathematics as a subfield of computer science 
(SWEBOK, 2001). Thus, the tree hierarchy problem seems to be at hand in SWEBOK as in many 
other circumstances in information technology. 
 
•  Problem 2 – Subjectivity 
 
This problem is based on the interpretation of the diverse topics. One inspector may argue that 
the knowledge of “Abstract Data Types” is emphasized in the curriculum, whereas another may 
argue that there has not been any emphasis at all.  
 
• Problem 3 – Uncertainties  
 
This problem is simply related to whether the topic is available in the curriculum, and is partly 
dependent on the second problem listed above. Often, there are different names of the topics of 
software engineering: Non-Functional Requirements (NFRs) are sometimes referred to as Quality 
Attributes. Thus, it is possible for inspectors to misinterpret a knowledge area if he or she is not 
aware of the various synonyms and/or if he/she is uncertain as to whether the topic matches a 
corresponding topic in the curriculum.  
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Before the benchmark begins, the table has to be explained. In the first column, the topic is 
presented, i.e., the name of the knowledge area. In the second column, “Standard”, it is possible 
to determine if the topic is available as a standard (i.e., required/must-attain) course. However, 
some knowledge areas are very wide, and therefore it has not been stated if it is available in the 
curriculum, because some sub-parts might be whereas others not (yes/no). 
 
The third column reveals the coverage ratio of the knowledge area, which has been deducted 
from the mapping available in the appendix, section B. This thesis will allude to how this 
mapping has been carried out by explaining some of the rationale below.  
 
The table on the next page is an example of a benchmark mapping of the Intelligent Systems 
knowledge area. The reason for using the parameters “probably” and “dubiously” is that it may 
be fairly difficult to judge whether or not the knowledge area is available in the curriculum. This 
is mainly due to SWEBOK does not define the most fine-grained knowledge areas. For instance, 
“structured methods” – what is “structured methods”? Thus, the first difficulty is related to what 
is stated above (subjective interpretation of the knowledge area). The second difficulty is to 
actually determine if there are any good candidates in the curriculum that match the knowledge 
areas of SWEBOK, and if the correspondence is fair; that is; if the knowledge area is covered 
both theoretically and practically, and to a sufficient extent. Thus, it is more convenient to use 
“probably” and “dubiously” in some cases. 
 
However, “probably” will be equal to “yes”, and “dubiously” will be equal to “no” when the 
coverage percentage parameter is calculated, because otherwise, it will be mathematically 
impossible to determine the values. Thus, as illuminated below, the coverage percentage of the 
Intelligent Systems Knowledge Area is 50%. In turn, Intelligent Systems is a subtopic of 
Computer Science; hence, it will be possible to determine how much emphasis there is on 
computer science in the curriculum by referring to the mean percentage value of all subtopics 
together. If the coverage percentage value is less than 50, and/or if the topic is definitely not 
available in the standard curriculum, the values in the cells will be marked to highlight that this 
topic lacks emphasis, or that it is considered less important.  
 

Breakdown of the Intelligent Systems Knowledge Area 
 

Subtopic Is Available? 
Artificial Intelligence Yes 

Robotics No 
Agents Probably 

Patterns Recognition Dubiously 
 
Table 2: Example table of the breakdown and mapping of topics  
 
Another thing that is essential to point out is that even though the coverage percentage is high, 
this does not necessarily mean the area is excellently provided in the curriculum, because this 
bears on the issues linked with educational breadth and depth. One topic might have low 
coverage percentage ratio, but the depth may be greater and more fine-grained. It is important to 
refer to the mapping provided in the appendix. For instance, it is possible to discern that 
“Software Engineering Tools and Methods” covers 40%, albeit there are no such courses 
available. However, software tools are implicitly embraced (in programming courses for 
example). The benchmark begins on the next page, starting with requirements engineering, which 
is the first main topic of SWEBOK (2001).  
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Topic Standard Coverage % 
Requirements Engineering Yes 83 

Software Design Yes 50 
Software Construction Yes 83 

Software Testing Yes 100 
Software Maintenance No 0 

Configuration Management No 100 
Software Engineering 

Management 
Yes 68 

Software Engineering Process Yes 83 
Software Engineering Tools 

and Methods 
No 43 

Software Quality Yes 50 
Mathematics Yes/No 100 

Computer Science Foundation No 38 
Data Structures and 

Algorithms 
Yes 100 

Computer Architecture No 40 
Intelligent Systems Yes 100 

Information Management Yes 67 
Computing at the Interface No 50 

Operating Systems Yes 75 
Programming Fundamentals 

and Skills 
Yes 100 

Net-Centric Computing No 33 
Computational Science No 33 

Social, Ethical, Legal and 
Professional Issues 

Yes/No 30 

Project Management Yes 41 
Computer Engineering No 41 
Systems Engineering Yes 62 

Management and 
Management Science 

Yes/No 63 

Cognitive Sciences and 
Human Factors 

Yes/No 56 

Mathematical and 
Engineering Fundamentals 

(SEEK) 

Yes/No 71 

Professional Practice (SEEK) Yes/No 60 
System and Application 

Specialties 
Yes/No 51 

 
Table 3: Benchmark results of the mapping between the software engineering program and SWEBOK 
(2001).  
 
The coverage of all knowledge areas together is around 63.2%, and the computer science base,  
ranges from “Computer Science Foundation” to “Social, Ethical, Legal and Professional Issues” 
(SWEBOK, 2001), is thus, according to the table above, approximately 60.5%. Allegedly, the 
software engineering program must be reviewed in order to meet accreditation criteria as if 
SWEBOK (though partly SEEK as well) is used for that purpose. However, as stated before, 
there are many uncertainties involved in this procedure; but conspicuously, there are things that 
have to be done in order to close up to 80, 90 or 100%.  
 
Even though the coverage points at 60-65%, this should not be interpreted as there is an urgent 
need for revising the software engineering program at Blekinge Institute of Technology. As 
claimed in literature, it is important to set up educational goals for the program, which may 
deviate slightly from the advocacy in SWEBOK (2001). In addition, program managers may 
choose to tailor the program profile to certain parts of software engineering.  
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There are certainly many opinions on how strictly software engineering curricula should adhere 
to the advocacy of guides such as SWEBOK (2001).  
 
This chapter has now presented the literature review and the benchmark results; thus, it is time to 
draw some conclusions.  
 
3.4      Conclusions 
 
It is known by now that software engineering is struggling with the same problems as 30 years 
ago. It seems that there are so many talented researchers and organizations working daily to 
improve issues in the field; the only problem seems to be that they have so different opinions. A 
review of 50 articles will likely result in that 25 of them suggests A, whereas the rest suggest B. It 
is like a tug-of-war between different groups, all holding and pulling the rope to one direction, 
instead of working together. There is very little consensus among the practitioners, it can even be 
seen from the large organizations (SWEBOK and SEEK), for example, which to some extent set 
up different definitions and guidelines for the discipline.  
 
From the assessment of the internal documents, it is possible to detect that there are uncertainties 
involved in grading procedures, and it is confirmed in these papers that there are uncertainties 
related to whether or not the current strategy is adequate. This thesis has discovered material that 
is strongly associated with grading procedures, and hence they can be examined if desired and 
necessary in order to obtain an appropriate solution. Furthermore, it can at this point be 
ascertained that the “Extreme Programming” approach, which has been used in the large-team 
software engineering projects 2004, is more appropriate for somewhat smaller project setups, 
e.g., 5-10 developers. 
 
Concerning the assessment of the external sources, it can be asserted that software maintenance is 
regarded as essential in software engineering education. Moreover, software maintenance belongs 
to the 10 main knowledge areas of the Software Engineering Body of Knowledge (SWEBOK). 
Today, there is no correspondence to that topic in the curriculum. Additionally, it is not possible 
to choose to study the area as an elective course.  
 
Certification is another issue that appears to be important. It can be averred that there is very little 
significance of certification issues in the software engineering program at Blekinge Institute of 
Technology, Sweden. A primary consideration ought thus to be to inform students about 
certification issues- and opportunities.  
 
There are two different universities that teach principles and fundamentals of software 
engineering. Since there is claimed importance of the fundamentals of software engineering, the 
engineering principles, the alternative can be considered at Blekinge Institute of Technology as 
well. This provides the students with an overview of what is to be studied during a period of four 
and a half years. The initial benchmark result of the mapping between the software engineering 
program and the contents of the Software Engineering Body of Knowledge (SWEBOK, 2001) 
points at a coverage of 60-65%. This implies that there are knowledge areas and subtopics in the 
software engineering program that must be reviewed in order to increase coverage. In addition, 
the software engineering program at Blekinge Institute appears to de-emphasize and/or 
inadequately address the knowledge areas listed below; according to the contents of SWEBOK 
(2001), SEEK (2004), and partly to what is advocated in other literature: 
 
• Software Tools 
• Security and Protection 
• Multimedia and Graphics 
• System Development (According to SEEK (2004), this implies e.g., security, safety, 

performance, and scalability, which is insufficiently covered from a practical point of view in 
the software engineering program) 
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Finally, it should be mentioned that SWEBOK (2001) itself has some deficiencies, which ought 
to be considered when performing benchmark procedures of this kind.   
 
 

  
Part 

II 

 

INTERVIEWING,   
QUESTIONNAIRE EVALUATIONS,   
AND A CASE STUDY 
 
 
 
 
 
 
 

 
 

n this part, some surveys will be presented. Allegedly, it is fairly important to bring up other, 
similar, studies in the area, in order to contrast the results. Clearly, an objective is to find out 

what topics are the most relevant and useful ones, and thus the more data that can be acquired, 
the more trustworthy the results will be. The outcomes of the surveys should, assuredly, be 
considered equally important in any software engineering education. In the first chapter (chapter 
4.1) a questionnaire that has been completed by 75 former software engineering students of 
Blekinge Institute of Technology will be evaluated. Chapter 4.2 is comprised of a study 
performed by Lethbridge (2000), in which about 200 software engineers were surveyed. Chapter 
4.3 is a follow-up to the study available in chapter 4.2 – Kitchenham et al. (2003) surveyed 
students from UK universities in order to determine how much software engineering curricula 
match industry needs. Chapter 4.4 includes one of the major objectives of this thesis: Interview 
results from students (mainly accepted for the curriculum 2000) who currently study the software 
engineering program. Chapter 4.5 describes a diminutive survey in which a few teachers at the 
university have participated. Chapter 4.6 presents the final survey that aimed at improvement 
suggestions on the software engineering projects at the university. When this has been 
accomplished, the outcomes will be synthesized whereupon conclusions will be at hand. Thus, 
the chapter below starts with the experiences from surveying former students of Blekinge 
Institute of technology.  

I 
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Chapter 4 
 

 
4.1      Survey I – 75 Participants 
 
In this chapter, students who got their jobs in the 1990s shed some light on the software 
engineering program. The questionnaire has been constructed by the software engineering 
program manager; the intended population is those who have studied the software 
engineering program, now employed in industry. The next subchapter presents some words 
regarding the survey method. 
 
4.1.1     The Survey Method 
 
The survey is based on a questionnaire that includes 21 questions. The majority of the 
questions are closed, but some are open. Some questions have been excluded because they 
do not seem relevant enough for this study. Below are the main reasons these questions are 
excluded:  
1.  The population is already defined (former software engineering students of Blekinge 

Institute of Technology), and: 
2.  No demographic representation is available in the survey material 
3.  There are almost no females who have graduated from the software engineering program 
4.  It does not matter if the results differ from one year to another, because the curriculum 

has changed anyway. 
 
4.1.2      Population 
 
The survey is strictly aimed at those students who have studied the software engineering 
program at Blekinge Institute of Technology in the 1990s.  
 
4.1.3      Response Rate 
 
The response rate has been high; there is no single questionnaire that has been left blank. 
However, some survey contributors chose not to answer some questions, but this issue makes 
no big significance since the overall response frequency is very satisfying.  
 
4.1.4     The Questions 
 
The questions are available in the appendix, section C. As mentioned above, some questions 
have been excluded, that is why the results start with question six.   
 
4.1.5     Results 
 
QUESTION 6 
 

How Soon were you employed? How many? 
Immediately 56.00% 

Before my education was finished 40.00% 
0-6 Months 2.66% 

6-12 Months 1.33% 
 
Table 4: Surprisingly many students were employed before they finished their education.  
 
 

  18



QUESTION 7 
 

Experienced Competition? How many? 
No 68.91% 

Yes, they have a better reputation, but from a 
knowledge perspective: No 

9.46% 

No answer (blank) 6.76% 
Yes 5.41% 

Somewhat 4.05% 
No, but they are more well-recognized 4.05% 

Sometimes 1.35% 
 
Table 5: The experienced competition in Sweden among software engineering graduates and master of 
engineering graduates.  
 
QUESTION 8 
 

Employed Today? How many? 
Yes 84.00% 
No 5.33% 

Yes, I run my own business 4.00% 
Ph. D Student 2.66% 

Yes, substitution 1.33% 
Yes, but I will quit soon 1.33% 

Yes, but only for the moment 1.33% 
 
Table 6: It is possible to see that most students who finished their education in the 1990s are employed 
today. 
 
QUESTION 9 
 

Knowledge Area Activity (%) 
Software Construction 31.169 

Project- and Software Engineering 
Management 

14.286 

Software Design 11.039 
Systems Engineering 9.740 

System and Application Specialties 7.143 
Software Testing 4.545 

Configuration Management 4.545 
Requirements Engineering 3.986 

Computer Science 3.248 
Security 1.299 

Software Quality 1.299 
Cognitive Sciences and Human Factors 0.649 

Software Maintenance 0.649 
 
Table 7: The tasks and assignments at work.  
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QUESTION 11 
 

Degree of Difficulty How many? 
Much lower than the education 9.00% 

Somewhat lower than the education 27.00% 
Same level as the education 35.00% 

Somewhat higher than the education 20.00% 
Much higher than the education 8.00% 

Answer Omitted 1.00% 
 

Table 8: Clearly, most people think the degree of difficulty at work is the same as in academia, or 
somewhat lower/higher. 
 
QUESTION 12 
 

Postgraduate Studies How many? 
Yes, within the company 45.33% 

No 36.00% 
Yes, at universities 17.33% 

Ph.D Studies 4.00% 
Miscellaneous 8.00% 

 
Table 9: Postgraduate studies: surprisingly many participants acknowledge that they have not studied 
at all since they left the software engineering program. 
 
QUESTION 13 A 
 

Knowledge Area Activity (%) 
Management and Management Science 24.32 

Software Construction 12.16 
System and Application Specialties 10.81 

Software Engineering Tools and Methods 6.76 
Software Design 5.41 

Net-Centric Computing 4.05 
Configuration Management 2.70 

Software Engineering Management 2.70 
Cognitive Science and Human Factors 1.35 

Mathematics 1.35 
Computer Science 1.35 
Software Testing 1.35 

Security 1.35 
 
Table 10: The table enlightens the knowledge areas that are studied after graduation.  
 
QUESTION 13 B 
It seems that many have chosen to study the topics/courses because of personal interests. Other 
noteworthy factors are the rapid change in the area, which many people would like to be updated 
with. Thus, below are the rest of the reasons for choosing the topics/courses: 
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• “I wanted to re-educate myself.” 
• “The education was part of my job.” 
• “The area is missing in the software engineering program.” 
• “I wanted more breadth in my education.” 
• “I wanted quick and rapid knowledge in the area.” 
• “This serves as a good complement to the tasks I’m involved with in my job.” 
• “Mainly for repetition purposes.” 
• “In order to become certified.” 
• “In order to get a more comprehensive view of the telecommunications area.” 
• “Unsuitable courses, they are often too easy, so I craved more learning.” 
• “In order to get a university degree, I lacked a few points.” 
• “It’s stimulating to learn more.” 
• “To get more depth in the area.” 
• “In order to find new partners and business relations.” 
 
QUESTION 14 
 

How useful? How many? 
Very useful 66.66% 
Fairly useful 29.33% 

Neither useful, nor irrelevant 2.66% 
Fairly irrelevant 0% 
Very irrelevant 1.33% 

No opinion/don’t know 0% 
 
Table 11: Indications of the relevance- and usefulness of the software engineering program 
 
QUESTION 15 
 

Correspondence to Expectations How many? 
Very much 57.89% 
Fairly much 35.53% 

Neither much, nor little 3.95% 
Fairly little 1.32% 
Very little 0% 

No opinion/don’t know 1.32% 
 
Table 12: The table shows to what extent the software engineering program has corresponded to 
expectations. 
 
QUESTION 16 
 

Same education again? How many? 
I would choose the software engineering 

program at Blekinge Institute of Technology 
67.53% 

I would choose to study at Blekinge Institute of 
Technology, but not the software engineering 

program 

1.30% 

I would choose software engineering, but at a 
different university 

9.09% 

I would choose something completely different 6.49% 
No opinion/don’t know 15.58% 

 
Table 13: Indications of what the survey participants would have chosen if they had the opportunity to 
reselect their education. 
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QUESTION 17 
 

Education competitiveness How many? 
Very well 67.11% 
Fairly well 18.42% 

Neither well, nor insufficiently 6.58% 
Fairly insufficiently 1.32% 
Very insufficiently 0% 

No opinion/don’t know 6.58% 
 
Table 14: It seems that the major part of the population considers the software engineering program to 
be very competitive. 
 
QUESTION 18 
 

Recommended the education? How many? 
Yes, several times 49.33% 

Yes, once 38.66% 
No, never 12.00% 

 
Table 15: Most survey participants have recommended the education to others. 
 
QUESTION 19 
 

Advised not to choose the education? How many? 
No, never 89.61% 
Yes, once 9.09% 

Yes, several times 1.30% 
 
Table 16: Clearly, there are not many who have advised others not to choose the software engineering 
program. 
 
QUESTION 20 
 

Knowledge Area Desideration 
Management and Management Science 20.20% 

Software Construction 9.09% 
Mathematics 8.08% 

Requirements Engineering 7.07% 
System and Application Specialties 6.06% 

Computer Science 5.05% 
Software Design 5.05% 

Software Engineering Process 5.05% 
Software Testing 4.04% 

Software Engineering Tools and Methods 3.03% 
Configuration Management 3.03% 

Professional Practice 3.03% 
Systems Engineering 3.03% 

Software Engineering Management 1.01% 
Computer Engineering 1.01% 

Cognitive Science and Human Factors 1.01% 
Programming Fundamentals and Skills 1.01% 

Computing at the Interface 1.01% 
 
Table 17: Topics/knowledge areas that are desired 
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QUESTION 21 
 

Knowledge Area Disapproval Ratio (%) 
Computing at the Interface (Human Computer 

Interaction) 
19.05 

Mathematics 19.05 
Computer Architectures 14.26 

Management and Management Science 9.52 
Computer Science (Automata and Formal 

Languages) 
9.52 

Mathematical and Engineering Fundamentals 
(Measurements and Metrics) 

9.52 

Requirements Engineering (Software 
Requirements Specifications) 

4.76 

Software Engineering Management (Project 
Organization Theory) 

4.76 

 
Table 18: Unwanted knowledge areas, based on the total number of knowledge areas (21).  
 
Comments and Miscellaneous  
Many participants have provided annotations to question 21 and 22. These suggestions/comments 
are now to be presented: 
 
• “I think security courses should be added, because it is crucial to have knowledge about 

buffer overflows, SQL injection – most programmers are not aware of these issues.” 
• “As regards system theory, I think it’s essential to have knowledge in this area, because 

most of the time, software projects starts at the hardware.” 
• “The Human Computer Interaction (HCI) course was totally irrelevant, and it doesn’t 

prepare the students for industrial employment opportunities.” 
• “The Human Computer Interaction (HCI) course is far to abstract for the real world.” 
• “The knowledge of economics is not necessary; it does not prepare the students for 

industrial employment opportunities.” 
• “There are other people involved with Human Computer Interaction (HCI) issues in a 

company; software engineers shouldn’t focus on such stuff.” 
• “The Human Computer Interaction (HCI) course is very interesting and relevant, but the 

quality of the course was too low.” 
• “I think it would be appropriate to concatenate the Operating Systems- and Real-Time 

Systems courses.” [Equally stated by two survey participants] 
• “The managerial economics course was poorly planned; it could have been a much better 

course.” 
• “The laboratory exercises were not “message-driven”.” 
• “The Operating Systems- and Real-Time Systems courses were fairly identical – redesign 

one of them.” 
• “Writing the kernel for the HC11 system was very stimulating!” 
• “The “drums-course” had to low quality.” 
• “I want more hardcore! It’s too much nonsense about understanding the customer and so 

on.” 
• “You have considerably lowered the quality of the software engineering program; 

otherwise I would have chosen to study the software engineering program again.” 
• “In the real world, the time for delivery is set first – teach us how to cope with real world 

circumstances; that is, unreasonable requirements, as in the real world.” 
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4.1.6     Reflections 
 
Some questions have been very easy- and accurate to analyze. It is more arduous to analyze the 
open question, in which the survey participants write down their own opinions. In general, it 
seems that the major part of the population is satisfied with the software engineering program. 
One must bear in mind, however, that this is the result of those students who studied in the 1990s. 
  
The survey participants have adverted to many disparate parts of software engineering, this 
makes it hard to tailor the curriculum; what you win on the one hand, you loose on the other. The 
choice of courses to be added/removed seems to be very subjective, but nevertheless important. 
The last reflection is that since there are so many opinions, it seems reasonable to take a look at 
the specialization tracks in the program; are they tailored enough, or are they too generalized?  
 
This thesis now moves on to the second study, which has been carried out by Lethbride (2000). 
Lethbridge (2000) conducted this survey to identify topics where software engineers felt they 
needed improved education. Lethbridge’s objectives were to provide information to educational 
institutions and companies as they plan curricula, and to provide data that will assist educators 
and software engineers in assessing existing and proposed curricula.  
 
4.2      Survey II – 180 Participants 
 
The introduction to this survey, as well as survey description, population, and results can be 
obtained from Lethbridge (2000).   
 
At first glance, it is possible to see that the software engineering program at Blekinge Institute of 
Technology, Sweden, conforms well to the most important topics of software engineering, 
according to Lethbridge’s results. In addition, it is possible to discern that there is not much 
emphasis on the least important topics. There are, however, some exceptions, which are listed 
below: 
 
• Technical Writing: There is no course that corresponds well to this subject; however, it 

ought to be considered implicitly included in the program, since the senior year (master’s 
year) is comprised of many writing tasks. 
Leadership: There is no course that entirely corresponds to this subject, and results of survey 
I, as well, indicates that this is an important knowledge area in software engineering.  

• Negotiation: This subject is also considered important according to the results of survey I, 
and perhaps the topic to some extent is de-emphasized in the software engineering program.  

• Economics: The results of Lethbridge’s study is discrepant with the results of Survey I, which 
indicated usefulness of economics in software engineering educations. In survey I, on the 
other hand, there are also those who agree with the results of Lethbridge’s survey. More data 
is apparently needed in order to draw any conclusions. 

• Presentation Techniques: Although there is no course named this way in the curriculum, the 
subject seems to be adequately stressed in some courses at the university. For instance, in the 
Software Engineering Master’s Project course, students are able to attend seminars listen to 
consultancy on presentation techniques.  

 
Another important topic to bring out is Configuration Management. This knowledge area belongs 
to the ten main knowledge areas of SWEBOK (2001). In addition, there is support from survey I 
to stress this topic more; and from survey II, there is clear avowal to incorporate this topic into 
software engineering curricula. The configuration management knowledge area has not been 
available before in the software engineering program; nonetheless, it is available as an elective 
course (although in the summer). Perhaps one should consider incorporating the course into the 
standard curriculum, and leave others elective.  
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Software maintenance has a high on-the-job learning value, which implies this knowledge area is 
de-emphasized in software engineering curricula. Despite that survey participants do not consider 
the topic important; the literature review, SWEBOK (2001), and the results of Lethbridge’s study 
suggest that this topic ought to be stressed in software engineering educations. From these 
reflections, this thesis now moves on to present the results of survey III, conducted by 
Kitchenham et al. (2003). 
 
4.3      Survey III – 30 Participants 
 
This study is in essence a replication of survey II. Kitchenham et al. (2003) state the topic raised 
by Lethbridge (2000) is very important, and they start their paper presenting an introduction to 
Lethbridge’s study. They then move on to disclose some issues concerning the validity of the 
study. The survey methods, questions, and the population are well explained in their paper; thus, 
readers of this thesis should refer to Kitchenham et al.’s description.     
 
Kitchenham et al. (2003) affirm that their results correspond well to Lethbridge’s survey. What is 
not divulged, however, is that there are some knowledge areas that assuredly do not correspond 
to Lethbridge’s results: 
 
• Security and Cryptography 
• Multimedia 
• Computer Graphics 
• Real-Time Systems 
• Web-Based Programming 
 
It is believable that there are more knowledge areas that do not entirely match the results of 
Lethbridge’s study. Nevertheless, Kitchenham et al. (2003) assert that there is an over-emphasis 
of mathematical subjects and an under-emphasis of business-related subjects. Finally, 
Kitchenham et al. (2003) suggest that the balance between mathematics and computer science 
knowledge areas needs to be altered.  
 
One of the most amazing results is that Web-Based Programming is considered the most 
important topic, because there are no such indications from the other surveys. Kitchenham et al.’s 
study shows support for Configuration Management, which is also avowed by the other surveys. 
Kitchenham et al.’s results conform to what is recommended in SWEBOK (2001): Security, 
Cryptography, Multimedia, and Graphics. There are, however, no confirmations from the other 
surveys that these knowledge areas ought to be emphasized.  
 
The contents will now move on to the most pervasive and major objective of this thesis: The 
interviews.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  25



4.4      Survey IV: The Interviews – 30 Participants 
 
This chapter represents the core of this thesis: the interview material. In the beginning, it was not 
planned to encompass survey II (Lethbridge, 2000) and survey III (Kitchenham et al., 2003). The 
major reason for incorporating the surveys is that they serve as a very good material when 
contrasting the results of the other surveys. 
 
4.4.1 Population 

 
The interviews are targeted at students at Blekinge Institute of Technology, Sweden, accepted 
2000. The reason for selecting students accepted 2000 is because the author of this thesis started 
the software engineering program that year, and hence he is more familiar with those students, 
thereupon it would be likely that the participation willingness would be greater. In addition, it 
would be more suitable to ask questions concerning courses one is familiar with; at least, it would 
be easier to refer to contents of those courses. Albeit the population was defined and targeted, 
some issues arose pertaining to the sampling of those students. One problem is that not all 
students accepted 2000 are still studying. Thus, how can they reply to questions regarding the 
second, third, or fourth year, if they left the education the first year? The decision was therefore 
to exclude these students from the population, because it would imply tailoring a new set of 
appropriate questions, and thus more time would have elapsed. The targeted population is: 
 
• Students accepted for the software engineering program at Blekinge Institute of Technology, 

Sweden, 2000. 
o The students must have studied for four years (i.e. aiming for a master’s degree in 

software engineering) 
 

Even though the survey was aimed at students accepted 2000, students from other years have 
participated as well. The reason for this is because it seemed convenient, and they showed much 
interest and spirit for the investigation, thus their information is valuable – it would be a waste 
not to include their opinions.  
 
In order to ask for participation, a list containing names and telephone numbers was retried from 
the department of software engineering and computer science at the university. Some students 
were asked to participate via Computer Mediated Communication (CMC), which will be 
adverted to later on. The rest of the population were called per phone using the list retrieved from 
the institution. 
 
4.4.2  The Pre-Study 
 
Five main areas were detected and considered for the interviews: 
 
• General (e.g., motivation, best year, and experiences) 
• The Curriculum 

o Best Courses 
o Worst Courses 
o Relevance and Usefulness  

• Examination (e.g., content of exams) 
• The Teachers (e.g., improvement suggestions and guidelines) 
• The Projects (e.g., experiences and improvement suggestions) 
 
 
 
 
 
 
 

  26



4.4.3 Literature Review and Research Methods 
 
Mainly two books were used in order to learn something useful regarding interviewing. Later on, 
questions arose as to whether the time spend on those issues was valuable. It seems that, just like 
software engineering itself, there are no firm evidences for what strategies are best when it comes 
to interviewing.  
 
Holstein and Gubrium (2001) state that it is very important to let everyone of the target 
population have a chance to participate. This has, unfortunately, not been entirely achieved. This 
is mainly because of time constraints concerning both the interviewer and the informants. Many 
informants have been busy working on their own master theses; there has, however, only been 
one student who has rejected participating, and this was due to the workload he had. The most 
useful information that stems from Holstein and Gubrium (2001) is that the interviewer should 
consider training and testing before starting the real interviews. This recommendation was 
followed and six students participated in this activity. The final issue to unfold pertains to 
interviewing strategies. As can be understood from Holstein and Gubrium (2001): there are many 
survey researchers that oppose the use of Computer Mediated Communication (CMC). However, 
there are those researchers of other beliefs, but this thesis does not intend to allude to whether or 
not it is accepted to use CMC, since after all, this was the only alternative to go for if the work 
was to be finished within a reasonable time.  
 
Thus, CMC was considered only for two reasons: 
 
• Time (it would take too many months to achieve the task since it implies travelling all over 

Sweden (since many students are located at various geographical places)).  
• Money (it would not be possible to travel all over Sweden because of financial constraints). 

 
As regards CMC, there are many issues to pay attention to. Now (at the time of this writing) that 
all interviews have been carried out, this thesis can refer to some other potential weaknesses 
perhaps not stressed in literature. Below is thus a list delineating the weaknesses of using this 
strategy: 
 
• Attention – since the students are sitting in front of a screen miles away, they are often 

involved with other tasks simultaneously, which in turn means that there is a risk that time 
will elapse beyond acceptable limits. 

 
• Technical Problems (e.g. connectivity failures) 
 
• Stress – this implies that the students might feel stressed because they know that the 

interviewer expects an answer within reasonable time constraints. 
 
• Misinterpretations – for example: the informants waits for a new question while the 

interviewer waits for an answer (i.e. deadlock).  
 
• Technical Difficulties – confirmed in literature is that there may be difficulties in achieving 

the goals properly if CMC is used, because it implies understanding computers and software. 
(If the students would experience difficulties in this, they would have a major problem, since 
in fact they are software engineers, who develop these kinds of systems). 

 
There are allegedly more issues concerned with CMC; nonetheless, as mentioned previously, this 
has been the only option. However, there are also some benefits of using CMC. The CMC tool 
used is called ICQ, which is an abbreviation of “I Seek You”, and is currently one of the most 
used communication tools on the Internet. The benefits of using the tools are listed below: 
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• Logging (the tool logs conversations, which implies that the interviewer will save 
considerable time, because information on tape recorders have to be transferred and written 
down, which in turn means risks of translation inconsistencies). 

 
• Convenience (students can be at home with no concerns of location or being properly dressed 

for weather, and so forth) 
 
• Breaks (the conversation does not has to be completed at once; it can be resumed later on with 

ease) 
 
This thesis will now clarify what came out from the testing and training procedures.  
 
4.4.4 Testing and Training 
 
The main outcomes from the testing and training resulted in that the questions could be better 
tailored.  
 
4.4.5 Questionnaire Review 
 
In order to improve quality of the survey, the questionnaire was reviewed by an English teacher 
as well as by Prof. Arlen Fink, UCLA, USA. The author of this thesis is very grateful to their 
contributions. It is, however, likely that the questionnaire still contains English flaws as well as 
ambiguous sentences, since the scope of the questionnaire is very wide containing many 
questions. The questionnaire will need several peer-reviews in order to become entirely adequate. 
Nonetheless, the efforts have expectantly resulted in better questions. 
 
4.4.6 The questions 
 
The questions are available in the appendix, section D, because it would be too extensive to 
present them in the thesis.  
 
4.4.7 Results 
Below are the results of the most extensive survey in the thesis: 
 
QUESTION 1 
 

Participation Willingness How many? 
Clearly higher 23.33% 

Somewhat higher 50.00% 
The same 23.33% 

Somewhat lower 3.33% 
Clearly lower 0% 

No opinion/don’t know 0% 
 
Table 19: Indications of participation willingness in this survey.  
   
QUESTION 2 – “How old are you?” – Excluded  
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QUESTION 3 
 

Education Year How many? 
1997 3.33% 
1998 6.66% 
1999 6.66% 
2000 80.00% 
2001 3.33% 

 
Table 20: The students interviewed were accepted for the years listed in this table. 
 
QUESTION 4 
 

Reasons How many? 
Interests (General) 29.63% 

Good Educational Reputation 14.81% 
Interests (Programming) 11.11% 

Software Engineering Skills and Development 11.11% 
Friend(s) at University 9.26% 
The Project Courses 5.55% 
Practical Moments 3.70% 
Less Mathematics 3.70% 

Business Opportunities 1.85% 
New Technologies 1.85% 

Education Ambitions 1.85% 
Only S.E. Program in Sweden 1.85% 

Solid Computer Science Foundation 1.85% 
Clear and Distinct Curriculum 1.85% 

 
Table 21: The reasons for choosing the software engineering program at Blekinge Institute of 
Technology. 
 
QUESTION 5 
 

Experiences How many? 
Programming (General) 23.81% 

C/C++ 19.05% 
Basic 11.90% 
Pascal 9.52% 

No Experiences 9.52% 
HTML 7.14% 

Java 4.76% 
Linux 2.38% 

Clustering 2.38% 
Amos Programming 2.38% 
CGI Programming 2.38% 

Delphi Programming 2.38% 
Assembly Programming 2.38% 

 
Table 22: Experiences related to software engineering before education was commenced. 
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QUESTION 6 
 

Related Studies How many? 
No 60.61% 

Game Development 9.09% 
Programming (General) 6.06% 
MpiCH Programming 3.03% 

Computer Architectures 3.03% 
Unix Programming 3.03% 

EJB (Enterprise Java Beans) 3.03% 
JSP (Java Server Pages) 3.03% 

Automata and Formal Languages 3.03% 
Artificial Intelligence 3.03% 
Linux/Unix (General) 3.03% 

 
Table 23: Studies of interests related to software engineering, not taken as university courses. 

 
QUESTION 7 

 
Educational Motivation How many? 

Currently Very High 6.90% 
Currently High 10.34% 

Currently Average / Normal 37.93% 
Currently Low 27.59% 

Currently Very Low 17.24% 
No opinion/don’t know 0% 

 
Table 24: Indications of current level of motivation at the time the interviews were carried out. 

 
 QUESTION 8 
 

Reasons for Low Motivation How many? 
Studying for too many years 33.33% 
Courses in the master’s year 20.00% 

Personal issues 13.33% 
Bored easily – too little changes 13.33% 

Too much theoretical focus 13.33% 
Interest in area has disappeared 13.33% 

Currently tired of school 13.33% 
 
Table 25: Reasons for low motivation among those who answered alternative (4) or (5) in the previous 
question. 
 
QUESTION 9 
 

Degree of Satisfaction How many? 
Very Satisfied 13.33% 

Satisfied 56.66% 
Somewhere Between Satisfied and Dissatisfied 30.00% 

Dissatisfied 0% 
Very Dissatisfied 0% 

No opinion/don’t know 0% 
 
Table 26: Degree of satisfaction regarding the software engineering program at Blekinge Institute of 
Technology. 
 
QUESTION 10 – Excluded  
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QUESTION 11 
 

Correspondence to Expectations How many? 
Yes, definitely 12.90% 
Yes, Probably 74.19% 

No, probably not 12.90% 
No, definitely not 0% 

No opinion/don’t know 0% 
 
Table 27: The extent to which the software engineering program has corresponded to expectations 
before the education was commenced.  
 
QUESTION 12 
 

Best Year How many? 
First Year 21.43% 

Second Year 25.00% 
Third Year 42.86% 
Fourth Year 3.57% 

Not studied all years 3.57% 
No opinion/don’t know 3.57% 

 
Table 28: Indications of the best year in the software engineering program. 
 
QUESTION 13 
 
Delineated below are the reasons for each year to be considered the best: 
 
• First Year 
 

o “I learned the most this year” 
o “Everything was new this year” 
o “Good and interesting courses” 
o “Because I learned Java that year” 
 

•  Second Year 
 

o “Technical courses and the small team software engineering project” 
o “Real-Time Systems, Computer Networking, and Compiler Theory” 
o “The best courses this year, and high quality in general” 
o “The most interesting courses this year” 
o “Not overwhelmed with studies this year” 
 

• Third Year 
 

o “Because at this time, you have perceived enough knowledge to put it into a wide 
context” 

o “The large team software engineering project” 
o “It contained the most interesting and fun courses” 
o “I started to understand what abstraction is all about, this is the year when everything fits 

together, and you become aware of the big picture” 
 

• Fourth Year 
 

o “Strategic focus and emphasis on the managerial and engineering aspects of software 
engineering” 
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QUESTION 14 
 

Level of Preparation How many? 
Very Prepared 24.14% 
Fairly Prepared 62.07% 

Fairly Unprepared 13.79% 
Very Unprepared 0% 

 
Table 29: The level of preparation among the students regarding industrial employment opportunities. 
 
QUESTION 15 
 
Described below are the reasons students do not feel prepared to a sufficient level: 
 
• “The more you learn, the more you realize how much you do not know” 
• “The industry seems to seek: 1, experienced developers; 2, domain experts in specific 

languages or tools; 3, certified software engineers” 
• “Because I don’t have a clue what’s going on in the real world. Visits to software companies 

would have been useful” 
• “The first reason: Everything is kept at a very abstract, vague, and wide level. Secondly: I feel 

I lack a lot of experience of particular kinds of systems” 
 

QUESTION 16 
 

Educational Strategy How many? 
Theory should be taught first, and then verified 

in practical exercise 
46.66% 

First self-exploring trial and error exercises, 
which are later assessed in theory 

26.66% 

Other 26.66% 
No opinion/don’t know 0% 

 
Table 30: The preferred educational strategy according to the students. 
 
QUESTION 17 
 
Construed below are the opinions of those who advocate other educational strategies (alternative 
(3) (other)) in question 16: 
 
• Theory and practice should be adopted simultaneously 
• Only a brief theoretical introduction followed by practical moments; then more theory 

followed by more practical moments, and so forth. 
 
QUESTION 18 
 
It is difficult to affirm any distinct reasons for failures in the projects. In addition, it is very 
valuable to learn by mistakes in projects, and to gain experiences. The choice, pertaining to this 
question, has been to write down various viewpoints as presented by the students, and these 
viewpoints are presented in the paragraph below. 
 
Most students allude to that analysis and design activities are not stimulating enough, it is 
considered a boring activity. Another issue that many bring up is that analysis and design 
activities are not the core problem in projects, and that it is no catastrophe if this part fails. Other 
aspects are e.g., time constraints: either there is not enough time allocated to the activities, or 
there may be other issues to resolve first, and this is a fairly common scenario in real projects. 
Lack of experience and project uncertainties are other influential factors adverted to by the 
students.  
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QUESTION 19 
 

Curriculum Configuration –  
Correlation of Courses 

How many? 

Very well organized 9.68% 
Fairly well organized 77.42% 
Fairly unorganized 9.68% 
Very unorganized 3.23% 

No opinion/don’t know 0% 
 
Table 31: Indications of how well assembled the curriculum is.  
 
QUESTION 20 
 
Clarified below are some improvement suggestions as alleged by those who chose alternative (3) 
(fairly unorganized) or (4) (very unorganized) in question 19. 
 
• Computer Networking and Telecommunications ought to be available the second year (as 

before), and not the first year. The first, individual project course should be available as 
before, i.e., in the first year, and not in the second year. 

• The course Database Theory should be available before the first, individual project course, 
because most of these projects are involved with database theory and relational database 
systems. 

 
QUESTION 21 
 

Choice of Education How many? 
Software Engineering at Blekinge Institute of 

Technology 
77.42% 

Studies at Blekinge Institute of Technology, but 
not software engineering 

6.45% 

Software Engineering at a different university 9.68% 
Something completely different 6.45% 

No opinion/don’t know 0% 
 
Table 32: Indications of what education the students would have chosen if they had the opportunity to 
reselect it.  
 
QUESTION 22 
 

Recommended the Education? How many? 
Yes, several times 17.86% 

Yes, once 35.71% 
No, never 46.43% 

 
Table 33: The status of recommending the software engineering program to others 
 
QUESTION 23 
 

Disparaged the Education? How many? 
Yes, several times 10.00% 

Yes, once 13.33% 
No, never 76.66% 

 
Table 34: The status of advising others not to choose the software engineering program. 
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QUESTION 24 
 

Information Satisfaction How many? 
Very satisfying 10.00% 

Probably satisfying 53.33% 
Probably unsatisfying 23.33% 

Very unsatisfying 10.00% 
No opinion/don’t know 0% 

 
Table 35: The degree of satisfaction regarding information from the software engineering program 
manager. 
 
QUESTION 25 
 
Below are some recommendations referred to by those who answered alternative (3) (probably 
unsatisfying) or alternative (4) (very unsatisfying) in question 24.  
 
• In general, information should be sent out more regularly and often 
• For instance, more information regarding jobs and the industry 
• More information regarding courses, what the different levels mean, and how you choose 

between them 
• More information concerning the master’s year; what it means for your career, what it 

contains, and so forth 
 

QUESTION 26 
 

Information Usefulness How many? 
Very useful 10.00% 

Probably useful 53.33% 
Probably irrelevant 23.33% 

Very irrelevant 6.66% 
No opinion/don’t know 6.66% 

 
Table 36: Indications of how useful the information is on the web as concerns the software 
engineering program. 
 
QUESTION 27 
 
This question unfolds some improvement suggestions as avouched by those who answered (3) 
(probably irrelevant) or (4) (very irrelevant) in question 26.  
 
• The pictures of the students should be re-incorporated [equally stated by two students] 
• The information is old and the information is not regularly updated 
• Information pertaining to employment opportunities and the status of industry, as well as 

information on exchange programs would be good.  
• The web page should be improved: It is difficult to navigate there and the information is 

spread out across various pages. The updates seem sporadic, they should be more consistent 
and regularly managed 

 
QUESTION 28, 29, and 30 (Concatenated)  
 

Status Use of Slides Use of Whiteboard Oral Presentation 
Too much 33.33% 0% 3.33% 
Satisfying 60.00% 56.66% 73.33% 
Too little 0% 33.33% 20.00% 

No opinion 6.66% 10.00% 3.33% 
 
Table 37: Teaching methodologies – indications of the use of slides, whiteboards, and speech. 
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QUESTION 31 
 
This question connotes recommendations for teachers as avouched by the students: 
 
• Teachers should consider the pedagogic and educational skills essential, e.g., take courses in 

the subjects. [This was voiced by many students]. It was, however, avowed that this does not 
apply to all teachers 

• Do not solely rely on the slides 
• Explain from experience 
• Interact more with the students during lectures 
• The degree of preparation is important, this is crucial to be aware of 
• If English is used during the lectures, it is important to be fluent to a satisfactory degree. 
• Slides should be posted on the Internet after lectures in an appropriate format (i.e., not only 

MS Power Point, since these files cannot be read by all systems) 
• There should be a sufficient extent of lectures for each course, because those students who 

have reading problems must rely more on what is informed during lectures 
• Show more commitment to teaching 
 
QUESTION 32 
 

Knowledge in Area of Specialty How many? 
Generally very competent 36.66% 
Generally fairly competent 40.00% 

Sometimes competent 20.00% 
Generally fairly incompetent 0% 
Generally very incompetent 0% 

No opinion/don’t know 3.33% 
 
Table 38: Teachers’ degree of knowledge in area of specialty, as alleged by the students. 
 
QUESTION 33 
 

How Pedagogical? How Many? 
Generally very good teaching skills 0% 
Generally fairly good teaching skills 42.86% 
Generally fairly poor teaching skills 46.43% 
Generally very poor teaching skills 10.71% 

No opinion/don’t know 0% 
 
Table 39: Teachers’ pedagogical- and educational skills in general, as stated by the students. 
 
QUESTION 34 
 

Arrangement of Lectures How Many? 
Generally very well arranged 3.45% 
Generally fairly well arranged 41.38% 

Sometimes well arranged 48.28% 
Generally fairly disorganized 3.45% 
Generally very disorganized 0% 

No opinion/don’t know 3.45% 
 
Table 40: How well the lectures are arranged, according to the students 
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QUESTION 35 
 

Relevance of Lectures How Many? 
Generally very relevant 16.66% 
Generally fairly relevant 53.33% 

Sometimes relevant 26.66% 
Generally fairly irrelevant 3.33% 
Generally very irrelevant 0% 
No opinion/don’t know 0% 

 
Table 41: Indications of relevance of lectures. 
 
QUESTION 36 
 
This question implies some further comments regarding lectures, as mentioned by the students: 
 
• More real-world experience would be valuable during lectures 
• The course responsible teachers should make sure that the practical assignments are 

associated with the lecture contents 
• There should be more lectures to some extent, in order to reach a suitable depth of the subject 
• It feels like the lectures use an old teaching technique, which may be ineffective for teaching 

and learning 
• The quality of lectures seem to decrease for every year that passes 
• It is important to say that the quality of the lectures varies to a significant degree; some are 

very good, others not. 
• Lectures should only be mandatory if absolutely necessary 

 
QUESTION 37 
 

Teachers – Availability How Many? 
Generally very available 26.66% 
Generally fairly available 46.66% 

Generally fairly unavailable 23.33% 
Generally very unavailable 3.33% 

No opinion/don’t know 0% 
 
Table 42: Indications of how available teachers are (e.g., answering e-mails, telephone, setting up 
meetings, and providing feedback). 
 
QUESTION 38 
 

Commitment Culture How Many? 
Generally very committed 3.23% 
Generally fairly committed 80.65% 

Generally fairly uncommitted 16.13% 
Generally very uncommitted 0% 

No opinion/don’t know 0% 
 
Table 43: The degree of commitment culture among teachers. 
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QUESTION 39 
 

Most Important Ability How many? 
Educational-and Pedagogical Skills 26.32% 

Knowledge and Motivation 26.32% 
Commitment Culture 21.05% 

Good Mediating-and Oral Skills 7.89% 
Adaptability 5.26% 

To provide industrial aspects of the subject as 
well as different viewpoints 

5.26% 

Knowledge Sharing 2.63% 
The level of experience 2.63% 
Problem solving skills 2.63% 

 
Table 44: The most important abilities teachers can have, according to the students 
 
QUESTION 40 
 
This question denotes some other comments regarding teachers, as alleged by the students during 
the in-depth interviews: 
 
• The ability to teach is as important as the knowledge itself 
• Pedagogic and educational skills should always be subjects for improvement 
• If the English skills are poor, teachers should consider alternate teaching methodologies (i.e., 

de-emphasize the oral parts during lectures) 
• De-emphasize bureaucratic and strict rules (e.g., not letting students in the classroom if they 

are late) – desired by two students. 
• Pay attention to comments and general suggestions, and take the time needed for answering 

questions. 
 

QUESTION 41 - Nomination 
This question nominates the best teachers in the software engineering program at Blekinge 
Institute of Technology, Sweden. It is important to refer to the reasons these teachers are admired 
by the students. The grounds for these winners are presented after the nomination.  
 

      Winner: Per-Gunnar Johansson (Discrete Mathematics). Out of 84 votes among 30    
            students, Per-Gunnar received 13 votes. 

      

 

  
 
         

     Second Place: Johan M Karlsson (Computer Networking and Telecommunications) and  
ms in Java). Out of 84 votes                                        Paul Davidsson (Data Structures and Algorith

            among 30 students, Johan and Paul received each 11 votes.   

    Third Place: Tony Gorschek (Requirements Engineering). Out of 84 votes among 30 
            students, Tony received 8 votes.      
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Though these in fact are the winners, there are many other teachers very close to the number of 
te hers are involved in e.g.: 

d Theory 
ineering and Software Quality 

 Software Engineering Education 

 Managerial Economics 

Justification 

e teachers to be top rated will be 
l

ry high 

lls are excellent 

ay 

relaxed and adequate 
s very good 

al 

 The assignment descriptions are congenial 
to questions are satisfying and well explained 

 The educational attitude is professional  
 
QUESTION 4
 

vo s above. These teac
 
• Requirements Engineering 
• Compiler Theory 
• Database Systems an
• Empirical Software Eng
•
• Operating Systems 
•
 
QUESTION 41 – 
 
The justification; that is, the grounds and major reasons for thes
de ineated below: 
 
• The level of competence in the knowledge area is ve
• The commitment culture is ample 
• The pedagogic and educational ski
• The ability to inspire and motivate students is high 
• The knowledge of the subject is shared in a remarkable w
• The entertainment skills are good 
• The general educational style is 
• The ability to lecture and address the topic i
• The level of interest in knowledge area is clear and influenti
• The planning abilities are good 
•
• The answers 
•

2 

Examination How Many? 
Ge t nerally excellen 0% 
G d enerally very goo 29.03% 

Generally good 54.84% 
Generally fair 9.68% 
Generally poor 3.23% 

No opinion/don’t know 3.23% 
 
Table 45: Indications of how good the examination is in the software engineering program (e.g., 

ritten and oral exams, and laboratory exercises). 
 
QUESTION 43 
 

w

Correction of Exams How Many? 
Str e ongly agre 13.33% 

Agree 60  .00%
N  23.33% either agree nor disagree

Disagree 3.33% 
Strongly disagree 0% 

No opinion/don’t know 0% 
 
Table 46: The degree to which students agree that the correction of exams is well done. 
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QUESTION 44 
 

Cons ams istency of Ex How Many? 
Always 10  .00%

Very often 50  .00%
Fa n 40  irly ofte .00%
Sometimes 0% 

Almost never 0% 
Never 0% 

No opinion/don’t know 0% 
 
Table 47: The degree to which exams are consistent with the contents of lectures. 
   
QUESTION
 

 45 

Difficulty of Exams How Many? 
G  enerally very difficult 0% 
G 36  enerally fairly difficult .66%

Gene easy 36  rally neither difficult nor .66%
Generally fairly easy 26.66% 
Generally very easy 0% 

No opinion/don’t know 0% 
 
Table 48: The degree of difficulty of exams, as confirmed by the students. 
 
QUESTION 46 
 

Prese sults ntation of Re How Many? 
Always 6.66% 

Very often 46.66% 
Fa n irly ofte 0% 
Sometimes 30.00% 

Almost never 10.00% 
Never 0% 

No opinion/don’t know 6.66% 
 
Table 49: Indications of the time it takes to get examination results back  

UESTION 47 

Th
 

m cheating during 

sider reports, oral examination, and specific 

e 

• 

 Laboratory exercises that are old and/or to some extent erroneous should be rewritten 
umber of written exams and consider e.g., practical moments as a means of 

examination  
 

 
Q
 

is question connotes additional comments regarding examination: 

• If (and only if) it is possible to prevent and/or diminish students fro
programming laboratory exercises, this should be considered an important aim in the software 
engineering program  

• It is very valuable that in fact there is five hours allocated to write exams 
• Reduce the number of written exams and con

ternatives  assignments as al
• It should be possible to register for examination a long time in advanc
• Remove written exams (stated by two students) 

Remove reports 
• Laboratory exercises should be more coupled with lecture contents 
• Oral examination is valuable; it gives the student a better opportunity to explain, and the 

teacher a better opportunity to understand.  
•
• Reduce the n
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QUE
 

STION 48 

Course Rank V  otes
L  1 18 arge-Team Software
Engineering Project 

S  2 16 mall-Team Software
Engineering Project 
Data Structures and 

ithms in Algor Java 
3 11 

Data ems base Theory-and Syst 3 11 
Obje ing 4 10 ct-Oriented Programm

in Java 
Individual Software 
Engineering Project 

5 9 

Compiler Theory 6 8 
Com ing 6 8 puter Network

Operating Systems 7 6 
Object-Oriented System 

Development 
8 5 

Di cs screte Mathemati 9 4 
Re ng quirements Engineeri 10 2 

Software Architectures 10 2 
Agent Systems 10 2 

Real- tems 11 1 Time Sys
Hu n man Computer Interactio 11 1 
S r 

Project 
oftware Engineering Maste 11 1 

Managerial Economics 11 1 
Knowledge Management 11 1 

 
Table 50: The best courses in the curriculum, according to the students. 
 
Q
 

UESTION 49 

Course Rank Votes 
H  uman Computer Interaction 1 13 

A  utomata and Formal
Languages 

1 13 

Verification and Validation 2 9 
Re s 3 6 al-Time System
Software Metrics 4 4 

Object-Oriented System 
Development 

5 3 

Proj ory ect Organization The 5 3 
R g equirements Engineerin 5 3 

M s anagerial Economic 6 1 
Operating Systems 6 1 

Discre atics 6 1 te Mathem
Compiler Theory 6 1 

D  
Systems 

6 1 atabase Theory- and

Large-Team Software 6 
Engineering Project 

1 

 
Table 51: The worst courses in the curriculum, according to the students.  
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QUEST
 

ION 50 

Course(s) to Remove How man s agree? y student
Auto ges mata and Formal Langua 40.00% 

P  roject Organization Theory 20.00% 
Huma tion n Computer Interac 20.00% 

Managerial Economics 10.00% 
Requirements Engineering 5.00% 

Compiler Theory 5.00% 
 
Table 52: Indications of potential courses to remove from the curriculum, according to the students. 
 
QUESTION 5
 

1 

Course(s) to Add How man ts agree? y studen
C/C++ Programming 21.21% 

Programming (General) 15.15% 
Software Maintenance 9.09% 

Alg ed) orithms – Part II (Advanc 6.66% 
Datab II ase Theory- and Systems – Part 6.66% 

Art ry) ificial Intelligence (Mandato 6.66% 
C s omputer Architecture 6.66% 

Compiler Theory – Part II 3.03% 
Flynn’s Ta y Theory xonom 3.03% 

Thinking Machines 3.03% 
The re  Von Neumann Architectu 3.03% 

Unix 3.03% 
Digital L ystems ogic and S 3.03% 
Assembly Programming 3.03% 

Computer Science Foundation 3.03% 
Security 3.03% 

 
Table 53: Indications of potential courses to be added to the curriculum, according to the students.  

re each presented 
etween the “< >”, and a six point ordinal scale was used. The students also had the ability to 
hoose: “No opinion/don’t know/did not attend”. In the table below, the courses are presented in 
e first column. The rest of the columns correspond to the ordinal scale used.   

 
 
 

 
QUESTION 52-79 (27 courses in the curriculum) 
 
This is the final question(s) regarding the curriculum. The students were asked the following 
question to all courses available in the curriculum: “The following question applies to the course 
<course>: How relevant and useful was the course content?” The 27 courses we
b
c
th
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Course Excellent Very Good Fair Poor Very 
Poor 

No 
Good opinion/don’t 

know/ d not di
attend 

Sm  

P  

37.93% 48.28% 10.34% 0% 0% 0% 3.45% all Team
Software 

Engineering 
roject

 

D  
and Algorithms in 

3.45% ata Structures

Java 

34.48% 58.62% 6.90% 0% 0% 0% 

La  

P  

51.72% 31.03% 10.34% 3.45% 3.45% 0% 0% rge Team
Software 

Engineering 
roject

 

Ob ed 
 

3.45% ject-Orient
Programming in 

Java 

41.38% 44.83% 10.34% 0% 0% 0% 

Database 
The ms 

25.00% 50.00% 17.86% 0% 0% 3.57% 3.57% 
ory/Syste

Individual 
Software Project 

39.26% 35.71% 14.26% 3.57% 7.15% 0% 0% 

Systems 
Engineering 

0% 7.15% 46.43% 10.71% 0% 0% 35.71% 

O s perating System 10.34% 31.03% 48.28% 10.34% 0% 0% 0% 
Managerial 
Economics 

0% 10.71% 25.00% 17.86% 3.57% 10.71% 32.14% 

Requirements 
Engineering 

7.15% 28.57% 25.00% 28.57% 0% 0% 10.71% 

Computer 
Networking 

13.79% 31.03% 31.03% 17.24% 3.45% 0% 3.45% 

Software 
chitecturAr es 

13.79% 6.90% 20.69% 37.93% 10.34% 10.34% 0% 

Agent Systems 0% 20.69% 55.17% 10.34% 3.45% 0% 10.34% 
Object-Oriented 

System 
Development 

10.34% 37.93% 34.48% 10.34% 6.90% 0% 0% 

Compiler Theory 10.71% 21.43% 21.43% 17.86% 17.86% 0% 10.71% 
Discrete 
athematicsM  

0% 32.14% 32.14% 14.26% 21.43% 0% 0% 

Software Metrics 0% 6.90% 27.59% 20.70% 27.59% 3.45% 13.79% 
Ver nd 

V  
0% 3.57% 25.00% 17.86% 25.00% 14.29% 14.29% ification a

alidation
Real-Time 
Systems 

3.45% 10.34% 27.59% 24.14% 10.34% 17.24% 6.90% 

Project 
Organization 

Theory 

0% 3.45% 17.24% 24.14% 27.59% 13.79% 
 

13.79% 

A  
Fo s 

0% 3.45% 27.59% 13.79% 13.79% 31.03% 10.34% utomata and
rmal Language

Human Computer 0% 6.90% 13.79% 20.69% 24.14% 24.14% 10.34% 
Interaction 

Product Line 
Architectures 

0% 0% 0% 15.38% 15.38% 3.85% 65.38% 

Project Quality 
Management 

0% 0% 10.34% 6.90% 0% 0% 82.76% 

M  
New Economy 

0% 0% 0% 7.14% 0% 0% 92.86% arketing in the

Cases in 

Control 
Management 

0% 0% 0% 0% 0% 0% 100% 

Economic Driven 0% 0% 0% 0% 0% 0% 100% 
Software 

Development 
 
Table 54: Relevance and usefulness of the courses in the curriculum, according to the students 
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QUESTION 80-82 
 
The Individual Software Engineering Project – Poor Experiences  
 

re too difficult) 
tudents.] 

sonal Software Process adopted to the European ISO/SPICE approach 
 Requirements engineering quandaries 
• T  r
 

Vague purpose 

 before the project 

 HoD (Head of Department) disapproval  

oject – Poor Experiences 

e)  

blems (general) 
blems  

 to product 
 

 Design mentor requirements not fair (i.e., not the same in all projects) 

ces 

esponsible [stated by two students] 
knowledge) 

 quandaries 
e.g., unreachable)  

oblems 
tudents] 

s) 
 Uniformity of project (students become apathetic) 
 No poor experiences (confirmed by at least five students) 

• Degree of difficulty (i.e., some projects were too easy whilst others we
[deduced from eight s

• Customer problems (e.g., unreachable) [deduced from at least two students] 
• More lectures 
• Prefer the Per
•

he eports  

o 
o Deadline problems 
 

• Requirements engineering was not taught
• Too little guidance 
•
• No poor experiences [inferred by at least six students]  
 
The Small Team Software Engineering Pr
 
• Customer Problems (e.g., unreachabl
• The reports 
• Communication pro
• Intermediate communication pro
• Not full-time work 
• Company impassive
• Technical problems
• HoD Disapproval  
• Poor environment 
• Too many people 
•
• No poor Experiences [mentioned by at least seven students] 
 
The Large Team Software Engineering Project - Poor Experien
 
• Psychological difficulties in team [mentioned by six students] 
• Too many people [alleged by three students] 
• Project not planned enough by course r
• Anticipation problems (e.g., scarce domain 
• Requirements engineering
• Customer problems (
• Inappropriate guidelines 
• Technical problems 
• Communication pr
• Too little guidance [affirmed by two s
• HoD Disapproval 
• Inappropriate additional assignments 
• The reports (e.g., no firm deadlines or inadequate deadline
•
•
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QUESTION 83 
 
This is the final question in this survey: The students had the ability to express anything that was 

ot brought up during the interview. Thus, below are the statements from all those students who 
o

 

ng” 
n’t want industry 

• t into trouble later” 

y experience at all in the large team project” 

 good to see an academic point of view of 

• 
• are engineering program is fairly good, but I think it can be improved a 

• eering program. However, I always 
 for 

• 
• n, too much emphasis on work practice, and there are too little 

hers. Except from this, I have really enjoyed my time” 

• 

 have the same assignments year after year if all they get are complaints; 
especially not for a small university like BTH, which doesn’t has the same attraction as larger 
universities” 

n
en unced additional comments pertaining to the education: 

• “The software engineering program is an incredible good education. Once you have the right 
motivation and boost, you will become God” 

• “Though I have nothing to compare with, it is a nice program that gives the students good 
knowledge of most aspects of software engineeri

• “I think the university is too academic centred, I get the feeling they do
involved in the education… it’s fairly peculiar” 
“If one haven’t learned to program by now, one will ge

• “The fourth year yields improved English skills; I can express myself much more 
professionally. This is very important in my opinion” 

• “They bring in the MDA students way too late in the projects; they should be included in the 
small team project first, or they will not have an

• “I prefer professors, or at least university lectors during the lectures, because post graduate 
students are too inexperienced in my opinion” 

• “I think all personnel at Blekinge Institute of Technology should use the Idenet in the same 
way now that we have such a good system for educational purposes” 

• “It feels like we’re loosing the good teachers. It is
the subject when it comes to teaching (requirements engineering is a good example)” 

• “The three first years were good – not the fourth” 
• “When is it time for PSP courses? This will make us think as real software engineers” 

“I think the program, except from a couple of courses, has a really good profile” 
“I think the softw
great deal. I think some new and really good teachers (instead of former students) would be 
very beneficial” 
“In essence, I’m very pleased with the software engin
wonder if there is any use of the course evaluations. I know people who have studied here
years, highlighted problems, yet they’re still the same.” 
“In general, I think it’s a good program, too bad there are no jobs for us at this moment” 
“There is, in my opinio
computer science related courses. This is important in order to become a good architect or 
project manager” 

• “I really didn’t like the fourth year, the contents are not interesting. Otherwise, I’m pleased 
with the program” 

• “In general, the education is really good though some courses and teachers should be 
removed and replaced by ot

• “It was a fun and educational program. Some teachers are, however, not suitable for 
educational assignments” 
“I think BTH should advertise the program more aggressively. I haven’t seen a program like 
it at any other university, so I’d like to see more promotion. It should be made a little bit 
more hardcore, more advanced to attract the best computing students. The teachers and 
administrators need to be way better when it comes to managing feedback. It is not 
acceptable to
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4.4.8 Survey Weaknesses, Limitations, and Improvement Suggestions 

 
 Scope: This survey is extremely all-inclusive and general, yet it refers fairly deep into some 

 
 anage all the questions, all information, and it is 

 Time: It has taken much more time than anticipated even though the interviews were 

•  particular degree) was carried out, this 
is far from enough. The questions must be revised and improved further; as well as the 

 
 The analysis method: There have not been confident studies regarding survey analysis 

 
 The population: It is of course unfortunate that not all students participated in the survey. It 

g. 15 more students had contributed.  

e other 
and, very discrepant; it is assumable that these types of courses diverge conspicuously between 

ngineering educations. Thus, 
erhaps it is more important to focus on the good side of the results; that is, those topics that are 

inge Institute of Technology are a pure success. There 
eems to be only very scarce modifications to perform on these projects, mostly pertaining to the 
dividual software engineering project.  

 
Delineated below are the main survey deficiencies: 

•
issues. This causes some quandaries: 

Management: It becomes arduous to mo
fairly easy to make mistakes because of the wide scope. This may perhaps also yield 
some inconsistency at some places.  

o
carried out using CMC (as explicated in section 4.4.3). 

 
The questions: Even though quality assurance (to a

scales, which perhaps ought to be more consistent.  

•
methods; hence, it is believable that there are better alternatives.  

•
would be valuable if e.

 
4.4.9     Reflections 
 
The major detection in this study is that it (without doubt) confirms Lethbridge’s study. 
Programming and data structures are considered the most important topics in both surveys, 
except from the software engineering projects. This survey also confirms the results of 
Kitchenham et al’s study, especially the database theory- and systems knowledge area, which is 
considered a crucial topic in both studies. Human Computer Interaction (HCI) is, on th
h
the universities (Keele University, UK, and Blekinge Institute of Technology, Sweden).  
 
Even though some results derived from this thesis conform very well to Lethbridge (2000) and 
Kitchenham et al. (2003), one has to be careful when drawing conclusions as regards those 
courses that did not score high in the investigation. The relevance and usefulness of these courses 
may in fact be greater than the results suggest. The reason may be that there is a correlation 
between the quality of the teacher(s) of those courses and the actual contents. As stated, quality 
of teachers has a huge impact on the overall quality of software e
p
considered most important – not those considered least important.  
 
The software engineering projects at Blek
s
in
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4.5       Survey V – 4 Participants 
 
Though it seems ridiculous to 
o survey IV.  

present a survey of four participants, the results are complements 

 
• 

hose teachers who consulted at the university for a very short time in a subject not 
in (i.e., related disciplines (management, mathematics, 

tainable from the appendix, section E, and below are the results of the survey.  

Q
 

t
 
4.5.1      Population 
 
The population represents the teachers in the software engineering program at Blekinge Institute 
of Technology. There are some constraints though: 

The teachers must have some knowledge of the curriculum and software engineering. This 
excludes t
within the software engineering doma
etc)). 

 
.5.2      Questions and Results 4

 
he questions are atT

 
UESTION 1 

Educational Strategy H  ow many?
Theory should be taught first, and then verified 

in practical exercise 
1 Teacher 

First self- xercises, 
which eory 

exploring trial and error e
 are later assessed in th

1 Teacher 

Other 2 Teachers 
No opinion/don’t know - 

 
Table 55: The preferred educational strategy, according to these teachers. 
 
Those teachers who chose alternative (3) (other) indicated that a simultaneous combination of 

best. Moreover, one teacher who chose this alternative mean that good education 
omes from recognition, and that this does not excluded alternative (1).  

QUESTION 2 
 

alternative 1 and 2 is 
c
 

Course to Remove H  ow many?
Agent Systems 1 Teacher 

Management Courses (General) 1 Teacher 
Requirements Engineering 1 Teacher 
Verification and Validation 1 Teacher 

Human Computer Interaction 1 Teacher 
 
Table 56: Indications of potential courses to be removed, according to these teachers. 
 
Since there are only four teachers in this survey, the reasons for exclusion of these courses can be 
presented; thus, below are quotes from these teachers: 
 
Management courses, reg“ ardless of type, constitute a too ample part of the education in general. 

cation and Validation are not justifiable five credit 
; these areas are too narrow. Either you should concatenate them, or you should assign 

them each three credits instead of five.” 
 

You have to have some own experience as regards management, before you can apply the 
knowledge in practice”. 
 
Requirements Engineering and Verifi“

courses
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“The Human Computer Interaction course only scratches on the surface and does not provide the 
students with the tools required to actually do HCI. The need for the subject is, however, evident, 
and this need could be introduces in another course more efficiently.” 
 
QUESTION 3 
 

Course to Add How many? 
Programming (General) 1 Teacher 

Tools (Related to Programming) 1 Teacher 
Game Programming 1 Teacher 
Mobile Applications 1 Teacher 

Real-Time Systems - Additional 1 Teacher 
Computer Architectures 2 Teachers 
Assembly Programming 1 Teacher 

Automata and Formal Languages 2 Teachers 
 
Table 57: Indications of potential courses and knowledge areas to incorporate into the curriculum, 
according to these teachers. 
 
QUESTION 4 
 
This question concerns potential weaknesses in the software engineering program, according to 
teachers’ opinions. Thus, elucidated below are those weaknesses as mentioned by the teachers: 
 
• “There should be more courses more strongly related to industrial relevance, because it 

provides more insight into the real world and spur the students to perform better.” 
• “I think there is a need for more in-depth technical courses. I believe that once you have a 

more detailed and comprehensive view of the knowledge area, you will manage better at all 
levels.” 

•  “The technical focus is to some extent not sufficient. I would like to see a more diversified 
program where you have high focus on technical issues in one branch and one branch where 
you have high focus on management issues. This should furthermore be presented in the 
third year.” 

• “I don’t believe there are many weaknesses in the program. On the other hand, I think, 
today, the most significant weakness lies in that, at this university, we do not acquire the 
view of what we are into to a sufficient and adequate extent for those who are interested. 
This implies e.g. that the practical aspects are de-emphasized; perhaps the laboratory 
exercises could be detached from the curriculum and represent courses instead. I also think 
we have become a bit too process-focused, and forgotten about the technical aspects.” 

 
QUESTION 5 
 

Degree of Industrial Relevance How many? 
Very well 2 Teachers 
Fairly well 1 Teacher 
Not so well 1 Teacher 

Not well at all - 
 
Table 58: Indications of industrial relevance, according to those teachers participating. 
 
As regards this question, there is an interesting annotation provided by one teacher: 
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“We are, I believe, somewhere between (1) and (2), though closer to (2). The reason is our 
overemphasized process focus. On the one hand, this is good for career opportunities; on the 
other hand, it is usually fairly difficult to get a job as a project manager the first time. Usually, 
one will have to prove the technical abilities first, and thus this is the part we lack. During the 
information technology boom, it was fine, because people were hired as developers only after 40 
weeks of education at Lernia1 whereby the software engineering program students were hired as 
managers. This convenience is not really the case anymore.” 
 
1 Lernia is a Swedish enterprise involved with recruitment and knowledge advancement. 
 
As concerns this survey, there were two more questions, but they have been excluded because the 
material is simply not enough; in addition, most viewpoints were already provided in the former 
questions.  
 
4.5.3      Reflections 
 
Albeit this survey is regarded as not valid because of the very low number of participants, it 
serves as a complement to survey IV (the students). What can be discerned is that teachers’ 
opinions do not diverge conspicuously from what is inferred by the students. At this point, it 
seems like both students and teachers, in general, think that the software engineering program has 
lost its technical focus to some extent. The issues raised by teachers and students are somewhat 
coupled with technical aspects, particularly low-level issues. This may prove that the current 
profile in fact needs to be revised and improved. More details pertaining to the latter will be 
presented in the conclusions. Before the conclusions, the final survey will be presented.  
 
4.6      Survey VI  
 
The aim of this survey is to attempt to improve the project courses if possible. Therefore, the 
students who carried out the projects in 2004 were interviewed. 
 
4.6.1     Questions 
 
The questions prepared for this study are only related to improvement suggestions. Thus, the 
students were asked:  
 
• “Do you have any improvement suggestions regarding the large-team software projects?” 
• “In your opinion, what could have been done better?” 
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4.6.2      Results 
 
Delineated below are the results of this survey and the interview outcomes: 
 
• Poor planning activities: Inferred by the students is that planning activities were poor this 

year, especially the new process model (Extreme Programming (XP)). The students allude to 
that it would be much better if this approach was better planned; moreover, they also argue 
that more lectures of the subject would be beneficial. In addition, some students clarified that 
Extreme Programming is not suited for such large teams. 

 
• Alleged by the students is that there was an experiment, concerning reports, that failed. 

Almost nobody passed the reports and the purpose was vague.  
 
• The number of weeks does not correspond to the number of credits of the course.  
 
• The environment: Adduced by the students is that the environment was not satisfying; 

allocation of computers, and computers in general, was not good enough. Students stated that 
compilation time and multitasking were extremely awkward. Withal, some students 
mentioned that they did not have a refrigerator, and that the rooms were too small. One 
student in one of the projects claimed this caused serious illness. This also raised concerns of 
time: since so many students were ill, some were forced to take over others’ tasks and spend 
much more time than planned. Furthermore, the students mentioned that time could have been 
used in a more flexible way.  

 
• Allocation and scheduling of cars: According to the students, it was bothersome to get cars for 

some activities. The university retain cars intended for activities related to studies at the 
university, and obviously, this scheduling has been complicated and unsatisfying. 

 
These are the main issues raised by the students; some alluded to particular aspects, but in 
essence, these are the parts they feel could have been better. It has to be mentioned that many 
students also referred to the good side of these problems; that is, they admitted that it is valuable 
experience to encounter these problems.  
 
This thesis has not presented six studies. It is now time to synthesize and synergize this material 
so that the conclusions can be presented.  
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4.7      Conclusions 
 
It has become convinced that literature and survey outcomes differ as regards areas to be 
emphasized: Literature advocates high-level aspects whereas the survey results support subjects 
that are more technical-oriented. From this contemplation, a sound and presumably valid 
conclusion is that one of the major objectives of software engineering curricula is to achieve 
harmony – a balance. This balance may be achieved from outcomes of research, the current state 
of knowledge, and from industrially relevant perspectives.  There is heavy justification from five 
surveys too boost programming-related topics: 
 
• Survey I: 75 software engineers – over 30% are involved with programming and 10% 

(representing the second most important knowledge area) argue for more programming in 
software engineering curricula 

• Survey II: 180 software engineers – programming was considered the most important 
knowledge area. 

• Survey III: 30 software engineers – out of 75 knowledge areas, programming was considered 
the sixth most important one.  

• Survey IV: 30 software engineers – programming and data structures and algorithms are 
considered the most important knowledge areas. Furthermore, there is justification for 
incorporating more programming courses into software engineering curricula.  

• Survey V: four participants – rationale provided for introducing more programming-related 
courses into software engineering curricula.  

 
As if this is not enough, there are pure conclusions from at least two surveys to boost the 
computer science base in the curriculum, and hence programming too. It has been discovered that 
there is a need for improvements in the software engineering program: The primary target is the 
fourth year, the master’s year. There are serious concerns related to the contents this year, as can 
be perceived by survey IV. In addition, apparently, some courses must be revised. If not, they 
should be replaced by others. The courses that are subjects for revision and improvement are:  
 
• Human Computer Interaction. Evinced from three tables in two surveys is that this course 

definitely must be revised, or it should be removed.  
• Project Organization Theory. Evinced from two tables in one survey is that this course 

absolutely must be revised, or it should be removed.  
• Verification and Validation. This course is also subject for improvement according to 

survey IV.  
• Software Metrics. This course needs to be revised, although not to the same, obvious, extent 

as the previous ones.  
• Real-Time Systems. There are no evidences for removing this course, but it seems like there 

have been some troubling issues related to the quality of the course.  
 
Confirmed by both survey I and survey II is that the degree of difficulty seems to be adequate in 
the software engineering program at Blekinge Institute of Technology, which implies there is 
assuredly no need for improvements. There is only vague activity as regards educational 
willingness in terms of re-education and studies related to software engineering besides the 
university (averred by survey I and IV). This is a concern not to be underestimated, and the 
importance of re-education should definitely be accentuated in software engineering educations, 
because the area moves very rapidly. In general, students are satisfied with the education (nobody 
stated he/she was dissatisfied), and it corresponds to the expectations. Additionally, most students 
would have chosen the software engineering program at Blekinge Institute of Technology, if they 
would have the opportunity to reselect between various educations. Furthermore, most students 
have recommended the education to others as well as they claim it is a competitive software 
engineering program.  
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As confirmed earlier, as well as in this section, the results of the major objective of this thesis 
(the interviews) conform very well to the other surveys. Programming and Data structures and 
Algorithms are very important constituents of software engineering curricula. Another 
knowledge area that corresponds well between the surveys is Database Theory- and Systems. 
Leadership and Negotiation are two related knowledge areas that are considered highly 
important, and it is therefore critical to make sure these knowledge areas are integrated into the 
curriculum. Programming is not only adjudged important, it strongly pervades the way 
developers solve problems, as well as it represents the greatest needs to learning.  
 
Configuration Management is a knowledge area that presumptively ought to be incorporated into 
the standard curriculum model, because there are strong indications from nearly all surveys to do 
so.  
 
As concerns Software Maintenance, there is more discrepancy; however, the subject represents 
one of the highest on-the-job learning activities, and nearly 10% of those students who desired 
new courses in the curriculum affirmed that this knowledge area is important. Moreover, 
software maintenance is to some extent de-emphasized in the software engineering program. 
Software design and patterns is inevitably important, and one serious question pertains to 
whether five credits are sufficient. Web development is considered the most important 
knowledge area in one of the surveys, although not in the others. Since there is no discrepancy as 
concerns web development, and since it is likely that the Internet will continue to expand, the 
topic serves as a good candidate among topics to be embodied in the curriculum. Game 
programming is another field of interests, which connotes that such a course must be available, at 
least electively, in order to attract students. The curriculum at Blekinge Institute of Technology 
conforms well to mathematics in general, and to the highly important mathematical topics in the 
surveys. As regards formal specifications (highly discrepant) it can be confirmed from the 
surveys that it should not be emphasized.  
 
The participation willingness was pleasant in survey IV, which implies that it would be beneficial 
if the study was replicated one day, and that the results should be determinedly respected. 
Besides interests in software engineering, student chose the education because it has a good 
reputation. It has, however, also been claimed that the university ought to promote and proclaim 
the competitiveness, the uniqueness, and the profile more aggressively.  
 
The software project courses at Blekinge Institute of Technology are very successful, only scarce 
modifications should be applied to the individual software project. Most students feel fairly 
prepared regarding industrial employment opportunities, though 14% did not. It is very difficult 
to determine the correct educational strategy as there is nearly as many who advocate theory 
before practice as there are those who refer to the opposite. It has to be stated that many point out 
that it would be most appropriate if theory could go hand in hand with practice, simultaneously.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  51



Overall, courses are fairly well organized and related to each other, only minor proceedings are 
necessary, which will be enounced in the next part of this thesis. Finally, this conclusion will 
elucidate some of the most contravened topics according to the surveys: 
 
• Human Computer Interaction. This is the most discrepant topic, because it is heavily 

advocated in two surveys and heavily denunciated in at least two others. The conclusion is 
that there must be huge divergences in how the topic is educated, and what it contains. Some 
survey participants (who denunciate the topic) state the knowledge area is important, but the 
quality of the course has been poor.   

 
• Mathematics. In most surveys, approximately half the population mean that this is an 

unnecessary knowledge area, whereas the rest argue that the mathematical foundation should 
be augmented.  

 
•  Managerial Economics. There is not very much support for this knowledge area, but many 

software engineers suggest that it is essential to be familiar with the economical aspects of 
software engineering.  

 
•  Management. This knowledge area seems to be a matter of taste: some software engineers 

say it is crucial to know management; some mean that it is over-emphasized and exaggerated.  
 
•  Compiler Theory. People tend to either love or hate this subject. As pertains to industrial 

relevance, it cannot be concluded that the topic should be emphasized, or that it should be de-
emphasized.  

 
•  Security. Although most software engineers agree that this is an important knowledge area, 

the significance varies fairly much between the surveys.  
 
•  Graphics and Multimedia. These knowledge areas are considered important in one study, 

and not that important in others.  
 
•  Requirements Engineering. This resembles fairly much compiler theory in that some 

software developers like it whereas others believe it is over-emphasized. At least this is the 
case in survey IV.   

 
There are expectantly more topics that are discrepant; nonetheless, it does not affect this thesis 
particularly much since the inconsistency is not that strongly associated with the objectives and 
the desired outcomes. This thesis has now completed its second part, and will therefore move on 
to the final part (the compendious) which encompasses general suggestions, recommendations, 
research outcomes, final conclusions, and future work. 
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Part 
III 

 

COMPENDIOUS 
 
 
 
 
 
 
 
 

 
 

   
 

his thesis has now performed the most burdensome task and served this part with a hammer 
and a nail to present the best suggestions, recommendations, and final conclusions as 

possible.  
T 
 
 
Chapter 5 

 

 
5.1      General Suggestions 
 
The first suggestion is that some of the articles assessed in this thesis should be reviewed again 
and more thoughtfully. There are many interesting strategies characterized in these papers, for 
instance the TAP-D model approach for specialization tracks, and strategies pertaining to grading 
procedures. In general, other strategies and approaches to software engineering education should 
be further evaluated.  
 
Another issue that seems to become increasingly important is certification. It would be beneficial 
if information could be published, whereupon the student could get familiar with the subject.    
 
If improved coverage of the Software Engineering Body of Knowledge (SWEBOK, 2001) is 
desired, whereby the software engineering program will enhance its legislation and accreditation 
potentiality, some courses must be revised. The tables in the appendix can be very helpful for this 
purpose.  
 
It has been affirmed that the software engineering program should promote and proclaim its 
profile more aggressively. This recommendation should be followed and necessary proceedings, 
in order to aggrandize the status and reputation, ought to be considered in the near future.    
 
There are clear indications from the research material that the fourth year, master’s year, should 
be revised. Applicable actions should be taken in order to improve the curriculum elements of 
this year.  
 
Finally, the aims and objectives of the education should be of paramount importance, and 
continuous research in the area, if possible, should be highly prioritized in order to acquire and 
retain an estimable reputation and status. This should moreover be considered essential for any 
professional and credential software engineering program.  
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These are the briefest suggestion available. For additional suggestions one may refer to the 
general part of the interview material, where there are many valuable viewpoints apprised. This 
thesis will now advance to the next section which encompasses more profound recommendations.  
 
5.2     Recommendations 
 
5.2.1    Examination Recommendations 
 
Is has been confirmed that examination in general (i.e., written exams) is satisfying, thus there is 
no need for improvements. In addition, the correction and consistency of exams are also pleasant, 
as well as the degree of difficulty. The latter must not be revised, because the research results 
assert that this part is completely adequate. Thus, no changes are necessary so far.  
 
There are, however, some issues that need to be improved: 
 
• Examination Results: Averred by the students is that it takes too long to get the results back, 

thus there is a need to speed up this procedure.  
 
• Defraud and Cheating: There should be ambitions to try to prevent this issue as much as 

possible. Perhaps the criteria, restrictions, and construction of the laboratory exercises should 
be revised.  

 
• Laboratory Exercises: These should, in general, be more coupled with lecture theory.  
 
• Alternative Examination: It has been averred that, in general, written exams (concerning both 

reports and tests) should be moderate. Oral and practical examination opportunities should, 
on the other hand, be expanded.  

 
There are more recommendations available from the research material; however, these 
recommendations seem to be the most important and reasonable ones.  
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5.2.2     Project Recommendations 
 
It has been fairly difficult to attain improvement suggestions pertaining to the project courses. As 
affirmed before, the project courses are very successful. Nevertheless, there are some issues that 
call for change: 
 
• Extreme Programming: It has been avowed, both in literature and in research, that Extreme 

Programming (XP) approaches are more suited for smaller teams (i.e., not more than ten 
people).  

 
• Degree of Difficulty: It seems that it would be most appropriate, if possible, to let the 

students select among the software projects available in the individual software engineering 
project course. This recommendation stems from that many students have announced that 
the degree of difficulty was not satisfying. Some students mean that the degree of difficulty 
was too high, whereas others refer to the adversary.  

 
• Insufficient Support: It would be beneficial if more lectures were planned for the individual 

software engineering project course. Furthermore, students have stated the guidance was not 
decent. Thus, if this pattern repeats itself (can be determined by future course evaluations) 
the number of lectures should expectantly be increased as well as the level of guidance. 

 
• Inconsistent Mentor Requirements: The design mentors had different requirements, which 

means that the students are working according to different and inconsistent requirements. 
This, in turn, implies that the degree of difficulty is different. Therefore, albeit it is difficult 
to improve this issue, the design mentors ought to have a pre-defined set of rules and 
guidelines that state the conditions associated with design requirements.  

 
• Too Many: It has been stated that the number of project participants has been too ample. 

This is, of course, also difficult to avoid. However, one must try to anticipate this problem, 
as well as re-allocate students if necessary.    

 
• Planning Activities: This is one of the most substantial concerns raised by the students. It 

has been stated that the planning activities have been poor. This is expectantly related to 
resources at the university, and it may be complicated to adequately plan a project that lasts 
for 20 weeks. It may in fact also be gainful if the projects are not perfectly planned, because 
it relates better to situations in the real world, where everything is not perfectly planned. It 
is, however, crucial to be aware of the issue, and that it has been voiced by many students.  

 
• Environment: This is also another substantial concern. Many students have said that the 

environment has not been satisfying. This concerns both the computers as well as the rooms 
where the projects are carried out. It is not easy to prevent this issue from happening, but the 
university ought to strive to ameliorate the circumstances as much as possible.  

 
• Scheduling Activities: This is closely associated with the planning activities. Students have 

stated the scheduling and planning activities regarding cars have been poor. This implies that 
those who plan the projects must try to anticipate these kinds of situations, and help the 
students to solve the issues if they arise.  

 
• Credits Correspondence: This is a serious issue that has come up during the interviews. The 

students have unpleasantly stated that the number of weeks have not corresponded to the 
number of credits in the course. The students have moreover stated they had to work on days 
corresponding to holidays, festivals, ceremonies, and so forth, which are usually regarded as 
non-working days in Sweden.  
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5.2.3      Teacher-and Teaching Guidelines – A Framework 
 

This subchapter will present some recommendations for the teachers in the software engineering 
program at the university. If, one day, a new teacher starts to work at Blekinge Institute of 
Technology, he or she can refer to these recommendations as a starting point of the teaching 
career.  
 
It will serve as guidelines for inexperienced teachers who may have never participated in real 
lectures/seminars, course evaluations, or feedback activities before. Below is a set of 
recommendations announced by the students: 
 
• There is strong approval to enhance the balance between the use of slides and whiteboard. It 

suggests that, to a commensurate extent, the use of slides should be moderated and the use of 
whiteboard should be intensified.  

 
• The educational and scholastic skills are of paramount importance. An assessment of these 

skills is highly recommended.  
 
• In lectures, teachers ought to relate as much as possible to his or hers own experiences. This 

provides perspectives on real world situations, which is appreciated by students.  
 
• The degree to which teachers inspire and interact with students is very important, as well as 

the level of preparation.  
 
• If the contents of lectures are to be presented in English, teachers ought to have at least 

sufficient skills in this language; or else, quality of lectures will suffer substantially.   
 
• Lecture material (e.g., slides) should be made available in a universally accepted format that 

is compatible with the widest range of operating systems.  
 
• The level of commitment is of considerable importance.  
 
• All knowledge should be shared as much as possible. 
• Teachers ought to strongly consider a de-emphasized bureaucratic style, and instead 

endeavor to be more at ease; yet it is important to act professionally. 
 
• Lectures and teaching should be well planned, and assignment descriptions well pondered 

and formulated.  
 
• It is very important to be committed to questions and to answer them vigorously and 

thoughtfully.  
 
• Practical assignments should be highly coupled with theory and lecture contents.  
 
• Adaptability is important 
 
• Finally, in general, teachers ought to arrange more lectures, because it provides more depth in 

the education.  
 
Thus, these are some conventions that teachers can refer to if they want. The final 
recommendations are now to be addressed: curriculum proposals.  
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5.2.4       Curriculum Recommendations  
 
This thesis has now come to the – without doubt – most tricky and crucial part of all this work. 
This is inevitably the most important outcome and recommendation available, and the requests 
will have a significant impact on very many aspects. To approach this problem, a certain strategy 
will be used. It will use a top-down approach, starting at the very briefest level of 
recommendations, and then gradually present suggestions that are more courageous. This 
approach implicitly has some critical consequences that must be clarified before the 
recommendations are addressed: 
 
1. Subjectivity: This means that the deeper and more detailed the recommendations get, the more 
subjectivity will be entailed. 
 
2. Uncertainties: As this thesis perforate to a lower level, the recommendations will become more 
unreliable 
 
3. Justification: Gradually, as the recommendations become more fine-grained, they will, to some 
extent, loose justification and rationale.  
 
This means that the first recommendations, which are at the highest level, suffer least from 
subjectivity and uncertainties. The final curriculum recommendation is fairly subjective and 
cannot be entirely justified; the purpose is to demonstrate an adversary way of thinking and 
provide aspects that may not have been thought of before.  
 
5.2.4.1     Curriculum Recommendation I: Balance Change Request 
 
This recommendation will not comprise and illustrate any relation between specific knowledge 
areas and/or courses. It will leave the responsibility for the university and the software 
engineering program managers to use the information and the outcomes in the most accurate way 
possible as they have years of experience in designing curricula.  
 
The recommendation suggests that the balance of the curriculum ought to be altered. Today, 
there is – overall – too much focus on the high-level disciplines of software engineering. This is 
affirmed by at least four surveys in this thesis. Therefore, the balance should be closely reviewed, 
and the results of the surveys ought to assist in the change maneuvers. Thus, the recommendation 
is to make the curriculum a bit more technical-oriented, and to consider more low-level 
knowledge areas.  
 
5.2.4.2     Curriculum Recommendation II: More Programming 
 
It can be confirmed – from all surveys – that more programming can be incorporated into the 
curriculum. Withal, two surveys have correspondingly confirmed that programming is the most 
important and useful topic. Furthermore, programming is unquestionably the least discrepant 
topic available. There is also confirmation from all studies that Data Structures and Algorithms, 
which is closely related to programming, is very important. The illustration below shows topics 
that should be either augmented in the standard curriculum, or incorporated. This according to a 
prioritized synthesis of the surveys, and partly from what is strongly advocated in literature:  
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 Programming 
           (1) 

Data Structures and Algorithms
                          (2) 

Database Theory- and Systems 
                          (3) 

Software Design and Patterns 
                        (4) 

Requirements Engineering 
                      (5) 

Software Architectures  
                  (6)

Operating Systems 
               (7) 

Software Testing
             (8) 

Configuration Management 
                       (9) 

Software Maintenance
                 (10) 

 
Figure 2: The most important topics according to the synthesis of the survey outcomes.  
 
It has to be stated that Human Computer Interaction (HCI) and Project Management (PM) are 
also, implicitly, among the candidates in the figure. However, since Human Computer Interaction 
is immensely contravened, and since it has been concluded that management (high-level and 
abstract) knowledge areas should be de-emphasized to some extent, the choice has been to 
exclude them from the illustration above.  
 
This thesis has now outlined the most important topics according to the synthesis of the surveys; 
thus, it is up to those responsible for the curriculum to use this knowledge in an appropriate way.  
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5.2.4.3     Curriculum Recommendation III: Change Requests 
 
It is not easy to alter the curriculum and remove courses instantaneously. Overall, the curriculum 
seems fairly adequate. Readers can refer to the elucidation of the proposed curriculum 2004, 
which is available in the appendix, section A1. As concerns the three first years, the following 
change requests have been concluded valid: 
 
• Project Organization Theory: Remove. This course has received solid criticism; both from 

the former students (survey I) and from the present students (survey IV). Furthermore, since 
it is concluded that the balance ought to be adapted, this change would allegedly amend the 
situation.  

 
• Managerial Economics: Not Mandatory. This topic is, to a certain degree, discrepant; 

moreover, it has not received confirmation for being relevant and useful to an adequate 
degree. Thus, it would be keen not to force students into this course.  

 
• Database Theory- and Systems: Swap. According to the present curriculum, this course is 

allocated simultaneously as the individual software engineering project course. It has been 
stated it would be more appropriate if this course could be present before the individual 
software engineering project course.  

 
• Programming: Incorporate. Since the balance is altered by removing Project Organization 

Theory, as inferred before, more programming can be incorporated. This extra (e.g., five 
credits) programming course should be mandatory, although it should preferably be possible 
to choose between specific languages.   

 
• Artificial Intelligence: Elective. As in today’s curriculum, this course is not listed as 

optional. The course is desiderated by the students; thus, the knowledge area should be 
electively available. 

 
• Programming: Elective. The second semester the third year offers Agent Systems and 

Embedded Systems as elective courses. Albeit Programming in Unix Environments is 
available in the first semester, it would – according to the surveys – be applicable to provide 
an additional (elective) programming course.  

 
• Human Computer Interaction: Revise. This course must be revised if it is to remain in the 

curriculum. As can be seen from the survey results: the course is subject for disapproval. 
 
• Verification and Validation: Revise. This course has also received massive criticism; hence, 

it should be revised.  
 
• Software Metrics: Revise. Another course that should be revised, although the indications 

are somewhat infirm.    
 
These are the main requests as concerns the three first years. This thesis will now examine the 
fourth year (master’s year). The fourth year seems to be very strictly outlined, as it does not 
provide many elective alternatives. Perhaps this is one of the reasons many students do not like 
this year particularly much. A noteworthy course is:  
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• Product Line Architectures: Low Participation. 65% of the students did not attend this 
course; hence, there should be more courses to choose between; for instance, Configuration 
Management, or Software Maintenance. The latter is desiderated by the students. Thus, in 
general, the fourth year ought to comprise more optional courses, and the theoretical focus 
has been too ample, according to the students.  

 
This thesis has now explicated three curriculum recommendations. The first recommendation is 
to alter the balance and emphasize the technical aspects. The second recommendation enlightens 
topics that are very important in software engineering curricula, which may be more intensified 
in the curriculum at Blekinge Institute of Technology.  
 
The third, pervious, recommendation examined the curriculum more in-depth and suggested that 
one course ought to be removed, some should be elective, and finally, some courses need to be 
revised. It is now time for the final recommendation. 
 
 5.2.4.4      Curriculum Recommendation IV:  
                      The New Software Engineering  Programme – a courageous example 
 
Sleepless nights have passed as this recommendation has been excogitated, and it can be affirmed 
that it is not very trivial to design software engineering curricula. There have been essentially 
three aspects pondered: 
 
• “How many credits should each course embody; what is appropriate, how does it relate to the 

survey outcomes, and how does it diverge from the current curriculum?”  
• “If we assign a different number of credits to the courses, how will that fit together in a 

suitable way?” 
• “How should the courses be affiliated with each other”? 
 
The latter is admittedly the most difficult problem, because, as confirmed, there are so many 
different opinions regarding educational approaches, as some claim theory should be taught first 
whereas others mean that this is not good. One night, the puzzle appeared to be solved in a fairly 
appropriate way, and readers can be enlightened about the structure and rationale of this proposal, 
which is available in the appendix, section A2.  
 
This thesis will now refer to (perhaps) the most important elements of all chapters: the answers to 
the research questions and the final conclusions.  
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5.3       Research Outcomes 
 
This subchapter attempts to answer and clarify the research questions stated in the beginning of 
the thesis (section 1.2, page 2): 
 
• How good and accurate is the software engineering education at Blekinge Institute of 

Technology, Sweden; that is, the status of the education? 
 
Answer: There is no, at least not in this thesis, answer to how good the software engineering 
education is, because it is not easy to define the relative word “good” in this case. There are, 
however, fairly clear indications from the surveys that students are satisfied with the education; 
below are some evidences from survey I: 
 
o 67% of the population states education is very useful  
o 68% of the population would have chosen the same education again (i.e., the software 

engineering program at Blekinge Institute of Technology).  
o 67% of the population confirms that the education is very competitive  
o About 50% of the population has recommended the education to others several times 
o 39% of the population has recommended the education to others once  

 
As regards the students who commenced their education in 2000 (survey IV), the following has 
been affirmed: 
 
o 57% of the population is satisfied with the software engineering program 
o 13-14% of the population is very satisfied with the software engineering program 

 
Survey I, however, evinces that about 30% of the population is not satisfied with the final year 
(master’s/senior year).  
 
• Is it possible to improve today’s software engineering education? 
 
Answer: Expectantly, this thesis has provided educators, trainers and program managers with a 
sufficient amount of data in order to improve the education; furthermore, the analysis thereof 
ought to be regarded as helpful when designing software engineering curricula. Hence, it is fair to 
say that this work, to some extent, has improved the software engineering education.  
 
• What opinions, regarding the education, pervade students, teachers, and employees? 
 
Answer: This question is hard to answer as there are very many opinions on the education. 
Moreover, the question is not adapted to a defined set of opinions, which makes it even more 
difficult to answer. One may choose to embrace the general comments provided by survey I and 
IV, wherefrom it is possible to obtain the most pervasive opinions. 
 
• What courses have succeeded/failed, and what are the reasons? 
 
Answer: Some of the courses that have succeeded are (evinced by survey IV): 
 
o The Large Team Software Engineering Project 
o The Small Team Software Engineering Project 
o Object-Oriented Programming in Java 
o Data Structures and Algorithms in Java 
o Database Theory- and Systems  
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Some of the courses that have failed are (evinced by survey IV): 
 

o Automata and Formal Languages 
o Human Computer Interaction (HCI) 
o Project Organization Theory 
o Verification and Validation 
 

These are the most obvious courses that have failed.  
 
• Does the software engineering program at Blekinge Institute of Technology conform to the 

requirements of industry? Is it possible to tie the education closer to industry? 
 
Answer: It is difficult to answer this question, because survey V (the teachers) failed – there were 
not enough participants, and this question was directed towards that survey. Nonetheless, there 
are other, highly industrially relevant studies, e.g., survey I, II, and III, wherefrom it is possible to 
acquire data of topics that are industrially relevant. This data, which is ample, should be 
sufficient for educators and program managers to use in order to close the gap between industry 
and academia.  
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5.4      Final Conclusions 
 
There are mainly two ways of appraising the work. On the one hand, it can be confirmed that 
software engineering, and software engineering education, are very perplexed disciplines, in 
which many researchers have different opinions. This makes it hard to ascertain some 
conclusions since the research material is discrepant. On the other hand, new doors have opened 
for the software engineering program at Blekinge Institute of Technology, Sweden. There is, at 
least, some concurrence in parts of the research material, which ought to be seriously considered 
when designing curricula. It seems reasonable to divide the curriculum into disparate tracks. This 
has been done; however, questions have arisen as to whether the depth is sufficient. Students 
have voiced concerns related to the contents of the master’s year; hence, it seems likely it needs 
to be improved.    
 
One of the major conclusions in this thesis is that the balance of the curriculum is not entirely 
adequate. It needs to be altered because it has, to some extent, lost focus on technical disciplines 
of software engineering. In order to revise the curriculum, survey data may be used. It suggests, 
among other topics, that programming is a good and reliable candidate to further emphasize in 
software engineering curricula. Other sufficiently reliable and confirmed knowledge areas to 
emphasize are for instance: 
 
• Data Structures and Algorithms 
• Database Theory- and Systems 
• Software Design and Patterns 
 
In general, students are satisfied with the software engineering program, and those parts that need 
to be improved have been elucidated and resolved. Valuable material associated with grading 
procedures has been found, and it has been explicated that some software engineering process 
models are more suitable for smaller teams. From the literature assessment, it was discovered that 
software maintenance is very important and that the software engineering program has no 
knowledge area that corresponds sufficiently to this topic. Other essential issues ascertained 
during the literature review are certification and software engineering fundamentals. The latter 
suggests an overview course: Principles and Fundamentals of Software Engineering. This is 
moreover adopted at other universities.  
 
It has been affirmed that the software engineering program at Blekinge Institute of Technology 
does not exclusively cover the knowledge areas deduced by SWEBOK. However, the 
investigation suffers a great deal from subjectivity; nonetheless, courses must be revised 
consequently to increase coverage ratio. In addition, it was determined that some knowledge 
areas are explicitly nearly left out. Some of these topics are e.g.: 
 
• Software Engineering Tools 
• Security 
•  Multimedia and Graphics 
 
It has, on the other hand, been averred that security, multimedia, and graphics are not 
exceedingly important topics in software engineering curricula. It has also been asserted that 
there are courses in the curriculum that need to be revised. These courses are: 
 
• Human Computer Interaction 
• Project Organization Theory 
• Verification and Validation 
• Software Metrics 
• Real-Time Systems 
 
 
 

  63



As regards the examination at Blekinge Institute of Technology, it is now confirmed that this is, 
in general, satisfying. The degree of difficulty of exams is excellent. Oral examination, on the 
other hand, may be emphasized and reports de-emphasized. Another pervasive change request 
has been to incorporate configuration management into the curriculum. Nowadays, the course is 
only optional, but there are allegedly grounds to make it mandatory.   
 
It has been affirmed that many students choose the education because it has a good reputation. 
However, the university ought to promote and proclaim the software engineering program’s 
profile more aggressively. The software engineering projects at Blekinge Institute of Technology 
are very good – some students claim they are excellent. As concerns discrepancy, the six topics 
that suffer most from this are: 
 
• Human Computer Interaction 
• Graphics and Multimedia 
• Security 
• Management 
• Mathematics 
• Compiler, Parsing, and Translation Techniques 
 
When it comes to software engineering curricula, it can be stated it is not easy to propose the 
modules albeit the research aspects are ample. This stems, in essence, from these reasons: 
 
• Subjectivity and discrepancy 
• Depth versus breadth 
• Industrially relevant uncertainties  
• Rapid changes and movement in the discipline  
• The degree to which certain topics should be emphasized 
• The planning, organization, and relation of topics  
 
All these factors contribute to the difficulty of designing software engineering curricula. Despite 
the difficulty, curriculum modules have been recommended and outlined. Overall, the design 
provides more electivity, and adjusts courses in conformance with relevance and usefulness of 
topics. Additionally, the design demonstrates one way to branch off the curriculum. Nevertheless, 
the design recommends, among other pervasive changes, some additional modules that are not 
available today. These modules are: 
 
• Software Engineering Overview: Principles and Fundamentals 
• Computer Architectures 
• Software Engineering Process 
• Configuration Management 
• Software Maintenance 
 
It is recommended that these knowledge areas are mandatory.  
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5.5      Future Work 
 
Since the participation willingness was positive, it would be a good idea to replicate the study. 
For instance, if future master students are uncertain what they want to do, this thesis can be 
presented and proposed by the software engineering program managers. Withal, the software 
engineering program managers can use the survey questions to replicate and/or assess new 
curricula implementations. If any replication occurs, it is firstly important to limit the scope. The 
parts that concern examination and teachers may be dismissed. Furthermore, in order to improve 
quality further, the questions should be revised. Other determinants to ponder when performing 
this kind of work again are current industrial relevance and changes in the area.  
 
Finally, the author of this thesis would like to say that he hopes the information derived from this 
work will be used in the most talented, appropriate, and experienced way possible. He is 
convinced that this will be the case, whereupon he leaves the work of this thesis to the fate and 
destiny of the software engineering program at Blekinge Institute of Technology.  

 

 

                                           If you can meet the challenges here..... 
       ...you can be successful anywhere. (Embry-Riddle Aeronautical University, 2004) 

 
                                                                      Well, 

 if you can meet the challenges in the software engineering program… 
                                           at Blekinge Institute of Technology… 

       you will have an excellent software engineering education… 
                  according to the latest state-of-the-art research… 

 
 
 

 
 
 
 
 

                            and you will be successful anywhere… 
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Appendix A1: Curriculum Modules (2004) at Blekinge Institute of 
Technology 
 
The pictures below represent the curriculum of 2004. The red topics are technical-oriented, while the 
blue ones are management-centred. Green topics represent the mathematical foundation, and yellow 
colours represent the project courses.  Dashed modules with italic text are elective courses, i.e., not 
mandatory.  

Freshman (1st) Year (2004) 
 

 
 

Object-Oriented 
Programming  

(10) 

Discrete 
Mathematics and 

Calculus  
(10) 

Data Structures and 
Algorithms  

(5) 

Computer 
Networking and 

Tele- 
communications (5)

Object-Oriented 
System 

Development  
(5) 

Real-Time Systems 
(5) 

Sophomore (2nd) Year (2004) 
 

 
 

Database 
Theory- and 

Systems  
(5) 

Individual 
Software 

Engineering 
Project (5) 

Operating 
Systems  

(5) 

Human 
Computer 
Interaction 

(5) 

Small Team Software Engineering 
Project   

(10) 

Compiler 
Theory 

 (5) 

Project 
Organization 

Theory  
(5) 
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Junior (3rd) Year (2004) 

 

 

Software 
Architectures 

(5) 

Linear 
Algebra 

 (5) 

Managerial 
Economics  

(5) 

Agent Systems 
(5) 

Large Team Software Engineering 
Project   

(20) 

Programming 
in Unix 

Environments 
(5) 

Embedded 
Systems 

 (5) 

 
                          Senior (4th (master’s)) Year (2004) 
       
                                       Technology Track 
 

Research 
Methodology 

(5) 

Software 
Architectures 

 (5) 

Requirements 
Engineering 

(5) 

Product Line 
Architectures 

(5) 

Verification 
and 

Validation (5)

Advanced 
Software 

Engineering 
Topic (5) 

Systems 
Engineering 

(5) 

 
                               
                                        Management Track  
 

Software 
project 

Management 
(5) 

Software 
Quality 

Management
(5) 

Knowledge 
Management 

(5) 

Software 
Metrics       

(5) 
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                                              Business Track 
 

Strategic 
Management 

(5) 

Marketing of high-
tech products, services 

and experiences 
(5) 

Change in 
Organizations 

 (5) 

 
 
Appendix A2: Proposed Curriculum Modules 
 
The modules below represent the outcomes of this work. These modules are assembled in conjunction 
with what is stated the thesis.  Firstly, the curriculum structure and rational is explicated, wherefrom 
the grounds of each course will be elucidated. Finally, the actual illustrations will be at hand.  
 
A2.1 Curriculum Structure and Rationale  
 
When this proposal was considered acceptable, it was discovered that the software engineering 
program at Lund University, Monmouth University, and the University of Michigan, had adopted a 
comparable approach to the credit system. The credit system is based on the untypical approach of 
allotting credits from a wider spectrum. Today, courses normally comprise 5, 10, 15, or 20 credits. 
This is not particularly flexible and seems somewhat old-fashioned. In addition, it makes it more 
difficult to adjust courses according to how much they should be emphasized – relevance and 
usefulness. A more flexible, vigorous, and coordinating approach is to adjust the number of credits in 
conformance to the relevance and usefulness of courses as indicated by pertinent research data. For 
these reasons, the choice has been to accede to the following number of credits: 3-10. No course 
represents more than ten credits except from the large team software engineering project (20 credits). 
The different numbers of the credits should not be an obstacle – the courses will simply overlap each 
other across the semesters in the curriculum. Moreover, the tempo can be adjusted according to the 
number of concurrent courses, postulating that it is possible to adapt the schemes and lectures thereby. 
Besides this modification, further flexibility has been induced by providing more electivity in the 
curriculum.  
 
The mathematical basis has been extended by two credits, and provided more optional courses – this 
is at least appropriate for accreditation purposes. Many of the mathematical subjects proposed are 
currently adopted at Milwaukee School of Engineering. Nevertheless, the suggestion of the 
mathematical topics in this thesis stems from SWEBOK and the present curriculum configuration. 
Additionally, the mathematical subjects are mutually spread across the curriculum.  
 
Another major change concerns the specialization tracks: the technology track has been branched off 
into more and deeper tracks with many elective courses, which provides a more cutting-edge profile, 
as desired by the students. It may be difficult to reach this substantial depth, because of limited 
resources and /or insufficient students applying for the courses, but it would be favorable if at least the 
depth could be augmented moderately.   
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A.2.2 Grounds and Illustrations  
Course(s): Software Engineering Overview: Principles and Fundamentals 
Credits: Three 
Attribute: Mandatory 
Grounds: Adopted by several other software engineering curricula. This course provides a brief 
overview of software engineering, software engineering education, and the contents of the curriculum.  
 
 
Course(s): Computer Architectures 
Credits: Three 
Attribute: Mandatory 
Grounds: Firstly, it can be avouched from the synthesis of the surveys that this knowledge area is 
desiderated; secondly, it will improve the balance problem.  
 
 
 
Course(s): Discrete Mathematics 
Credits: Four 
Attribute: Mandatory  
Grounds: Mathematics is a discrepant subject, as averred by the surveys. Discrete mathematics, 
however, appears to be less discrepant compared to e.g., Automata and Formal Languages.  
 
 
Course(s): Object-Orientation and Programming in Java 
Credits: Ten 
Attribute: Mandatory 
Grounds: No change (except from the name perhaps).  
 
  
Course(s): Database Theory- and Systems 
Credits: Eight 
Attribute: Mandatory 
Grounds: Database Theory- and Systems is considered the third most important topic in survey III. 
Furthermore, students regard this course as one of the best in the curriculum, as well as one of the 
most relevant and useful ones. Moreover, participants of survey I have affirmed that this knowledge 
area is highly industrially relevant.  
 
 
 
Course(s): Software Analysis, Design, and Patterns 
Credits: Seven 
Attribute: Mandatory 
Grounds: Next to programming, this knowledge area is, in general, considered the most important 
one.  
 
 
 
Course(s): Individual Software Engineering Project 
Credits: Five 
Attribute: Mandatory 
Grounds: No change 
 
 
Course(s): Data Structures and Algorithms in Java 
Credits: Seven 
Attribute: Mandatory 
Grounds: Data Structures is (confirmed by two surveys) the second most important topic in software 
engineering education. Hence, more than five credits seems justifiable.  
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Course(s): Operating Systems 
Credits: Six 
Attribute: Mandatory 
Grounds: According to the synthesis of the surveys, operating systems is a very important area. Thus, 
the decision has been to add one extra credit to this course. Withal, it appears that Unix/Linux is used 
fairly much in industry.  
 
 
Course(s): Automata and Complexity Theory or Probability and Statistics 
Credits: Four 
Attribute: Electives  
Grounds: As mentioned earlier, mathematics has been expanded by two credits. Automata and Formal 
languages was definitely not supported by the students. On the other hand, there are still those who 
believe this is an important knowledge area. Note that the title is “Automata and Complexity Theory” 
and not “Automata and Formal languages”. This is because formal languages are not sufficiently 
advocated (any more) in software engineering educations. 
Course(s): Software Engineering Process 
Credits: Three 
Attribute: Mandatory 
Grounds: The choice has been to incorporate this course into the curriculum, because of these reasons: 
 
• Software Engineering Process is listed as one of ten main knowledge areas in SWEBOK 
• Software Engineering Process knowledge is massively argued for in literature 
• It ought to be fundamental to have knowledge of software engineering processes, such as: 

The Rational Unified Process (RUP), Extreme Programming (XP), The Capability Maturity Model 
Integration (CMMI), and so forth. Furthermore, it can be seen that this course setup (three credits) 
is actually available at other universities, for instance, at OGI School of Science and Engineering, 
Beaverton, Oregon, USA – an accredited university.   

 
 
 
Course(s): Real-Time Systems or Embedded Systems 
Credits: Five 
Attribute: Electives 
Grounds: Though Real-Time Systems is allegedly an important knowledge area, the choice has been 
to let the students choose between this and Embedded Systems for these reasons: 
 
• Real-Time- and Embedded systems are both comprised in the curriculum; thus, it seems wise to 

group them together because: 
• They are strongly related to each other.  
 
 
Course(s): Computer Networking and Telecommunications 
Credits: Five 
Attribute: Mandatory 
Grounds: Not much change except that the course has been postponed to some extent.  
 
 
Course(s): Small Team Software Engineering Project 
Credits: Ten 
Attribute: Mandatory 
Grounds: No change 
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Course(s): Compiler Theory- and Translation Techniques or Programming Languages 
Credits: Four 
Attribute: Electives 
Grounds: Compiler Theory/Design is a fairly contradicted knowledge area. Moreover, particularly 
according to survey II, the topic is not among the top 40 most important knowledge areas. Because of 
these reasons, an alternative course is proposed: Programming Languages. This way, more 
programming is induced, as well as more flexibility is prevailed because the students can choose 
between different courses.  
 
 
Course(s): Linear Algebra or Calculus 
Credits: Four 
Attribute: Electives 
Grounds: These are the final mathematical knowledge areas (available in SWEBOK) to be elected in 
the curriculum. Once one of these courses is completed, the students will have acquired 12 credits in 
mathematical topics.  
 
 
Course(s): Requirements Engineering 
Credits: Six 
Attribute: Mandatory 
Grounds: If readers refer to a synthesis of the surveys, it is possible to discern that requirements 
engineering is regarded as very important; therefore, this course has been assigned six credits.  
 
 
Course(s): Verification and Validation 
Credits: Six 
Attribute: Mandatory 
Grounds: Like requirements engineering, verification and validation is a very important field. It 
comprises software testing, which, according to nearly all surveys, is substantially advocated. The 
choice has been to assign the course six credits, although not many students like the contents. With 
anticipation, however, the course will be revised, and thus the contents will be improved.   
 
 
Course(s): Large Team Software Engineering Project 
Credits: 20 
Attribute: Mandatory 
Grounds: No change – it would be a shame to change something so glorious  
 
 
These are the proposed courses the three first years. The contents will now refer to the fourth year 
(master’s/senior year), starting with the technology track, which, as stated before, has been branched 
off in order to reach a greater depth. Later, the thesis will refer to the other tracks.  
 
Technology Track – Baseline 
 
Course(s): Human Computer Interaction or Managerial Economics 
Credits: Five 
Attribute: Electives 
Grounds: Human Computer Interaction and Managerial Economics are discrepant and vilified topics. 
They are, on the other hand, also immensely advocated by some sources, and hence likely important. 
Since Human Computer Interaction is so vilified and contravened, and because there are no firm 
evidences that avow managerial economics, the logical adjudication has been to let the students decide 
themselves.  
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Course(s): Configuration Management 
Credits: Five 
Attribute: Mandatory 
Grounds: It has been concluded that this is a knowledge area not to omit in software engineering 
curricula. Today, the course is available electively; however, it is possible that the course should be 
mandatory. Since there are so strong indications of a gap in knowledge of this topic in industry, the 
decision has been to suggest it as mandatory.  
 
 
Course(s): Software Maintenance 
Credits: Four 
Attribute: Mandatory 
Grounds: Software Maintenance is regarded as one of the most essential topics in literature, and next 
to programming, it is the most desiderated topic (survey IV).  
 
Course(s): Software Architectures 
Credits: Six 
Attribute: Mandatory 
Grounds: According to a synthesis of the surveys, one can see that software architectures belongs to 
the most important knowledge areas of software engineering. Therefore, it seems reasonable to add an 
extra credit to this course.  
 
 
Course(s): Software Engineering Tools and Systems 
Credits: Six 
Attribute: Mandatory 
Grounds: Firstly, this knowledge area is listed among the ten main knowledge areas in SWEBOK. 
Secondly, literature claims this knowledge area important. Furthermore, one can see that the topic is 
vindicated by the surveys. The author of this thesis also alleges that this knowledge area is crucial and 
very industrially relevant, because the tools and systems listed below are often used in industry: 
 
• Apache – probably world’s most used web server 
• Bea Weblogic  
• Citrix 
• IIS (Internet Information Server) 
• Windows 2003 Server and Active Directory 
• MS .NET 
• Oracle  
• SAP (System Application Products) 
• MS SQL Server 
 
The list could go on; the point is that, assuredly, these tools and systems are used much in industry, 
yet many of them are not addressed in the software engineering program, and this should be regarded 
as a major concern.  
 
 
This thesis has now addressed the contents of the three first years, as well as the baseline of the 
technology track. An attempt has been made to branch off the technology track in order to boost the 
depth. It is uncertain if similar branching methods are used at other universities, and furthermore, it is 
likely that this cannot be achieved because of the resources at the university. Therefore, the main 
purpose of this branching activity is to demonstrate one way of reaching a greater depth. This 
represents a dream scenario, where the universality has talented teachers in all knowledge areas, an 
ample amount of money, and courses that are filled with enough students.  
 
If one refers to the branches of the technology track, there are many three-credit courses. It is very 
likely that it would be suitable to concatenate these courses to six credits. Moreover, in the 
management and business tracks, managerial economics is mandatory. All branches end with a small 
project that pertains to the contents of the branch. Thus, the branches are: 
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Technology Track Branch 1 – Systems: 
 
• PLC Programming 
• Assembly Programming 
• Programming Kernels and Device Drivers 
• Measurement, Instrumentation, and Simulation 
• Small Individual Computer Engineering Project 
 
Technology Track Branch II – Application: 
 
• Programming Languages 
• Advanced Design Patterns 
• Advanced Data Structures and Algorithms 
• PL/SQL and T-SQL 
• Small Individual Software Engineering Project 
 
 
Technology Track Branch III – Web: 
 
• PHP Programming 
• ASP.NET Programming 
• Advanced Markup Languages 
• Flash 
• Small Individual Web Engineering Project 
•  
Technology Track IV – Wireless: 
 
• GPRS Techniques 
• 4GL 
• 3GPP WCDMA 
• Bluetooth 
• Small Individual Wireless Engineering Project 
[This branch (though perhaps not the courses) is adopted at Auburn University] 
 
The topics that are available in the branches are only suggestions – they have no confirmed 
justification. The idea is to demonstrate one way to break down the very wide scope of software 
engineering and its related disciplines. Thus, it is now time to outline the curriculum modules:  
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                                                 Freshman (1st) Year 
 

 
                                         

1st Semester                                                                                       2nd Semester 
 
 Software 

Engineering 
O vervie w: Princi ples  

and Fundamentals  
(3) 

 

                                             

 Discrete 
Mathe matics  

 (4) 

          

Objec t-Orientation 
and Pr ogramming 

in Java 
(10) 

 
 Computer 

Architectures  
(3) 

 
 
3rd Semester                                                                                        4th Semester  
 
 Database 

The ory- and 
Systems 

(8) 
 

                                                                 

Indi vi dual Software 
Engineering Pr oject 

(5) 

 
 Software 

Analysis , Design, 
and P atterns 

(7) 
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                                           Sophomore (2nd) Year 
 
 1st Semester                                                                                  2nd Semester 

  
  Data Structures  

and Alg orithms 
in Java 

(7) 
                           

Software 
Engineering 

Process  
(3) 

 
 
   

 
 
 

 
 
  O perating 

Systems 
(6) 

       

 Automata and 
Complexity 

Theory 
(4) 

       

Probability and 
Statistics 

(4) 

 

 
 
 
  

3rd Semester                                                                                        4th Semester 
 

  
 
  Real-Time 

Systems 
(5) 

 

 
 
 
 
 
 
 
                                 

 Computer 
Networking and 

Telecommunications
(5) 

        

Small Team Software 
Engineering Pr oject 

(10) 

       
  Embedded 

Systems 
(5) 
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                                                         Junior (3rd) Year 
 

1st Semester                                                                                                        2nd Semester 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                           Senior (4th/master’s) year –  Technology Track – Baseline   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Compiler 
Theory, Parsing, 
and Translation 
Techniques (4) 

            

 Linear Algebra 
(4) 

           

Re quire ments  
Engineering 

(6) 

    
 
 
 Programming 

Languages 
(4) 

             

 Calculus 
(4) 

              

Verificati on and 
Vali dati on 

(6) 

 
 
 
3rd Semester                                                   4th Semester 
 

              

 Large Te am Software Engineering Pr oject 
(20) 

 

1st and 2nd semester  
 
 Human 

Computer 
Interaction  

(5) 
         

 Configur ation 
Manage ment 

(5) 

 

                                                                                             

Software 
Architectures  

(6) 

             
 Managerial 

Economics 
(5) 

         

 Software 
Maintenance 

(4) 
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3rd semester 

                                                   

 Systems 
Engineering  

(4) 

        

 
                        Senior (4th/master’s) Year – Technology Track – Systems Branch  
 

 
 
 
 
 
 
 
 
 
 

4th Semester 
 
 PLC Programming  

(3) 

           

 Programming 
Kernels and 

Device Drivers 
(3) 

 

                                                                                               

 Small Individual  
Computer 

Engineering 
Project  

(4) 
 

 Assembly  
Programming  

(3) 

           

 Measurement, 
Instrumentation, 
and Simulation 

(3) 
 

 
 Software 

Engineering Tools  
and Syste ms  

(6) 
      

                                              

                                                           

Advanced Software 
Engineering Topic 

(4) 
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                Senior (4th/master’s) Year – Technology Track – Application Branch  
 

 
 

4th Semester 
 
 Programming 

Languages 
(3) 

            

 Advanced Data 
Structures and 

Algorithms 
(3) 

 

                                                                                               

 Small Individual  
Software 

Engineering 
Project  

(4) 
            

 Advanced Design 
Patterns 

(3) 

            

 PL/SQL 
 and 

 T-SQL 
(3) 

 

                       Senior (4th/master’s) Year – Technology Track – Web Branch  
 

 
 

4th Semester 
 
 PHP Programming 

(3) 

          

 Advanced Markup 
Languages  

(3) 

 
                                                                                               

                                                                                                

 Small Individual  
Web Engineering 

Project  
(4) 

           
 ASP.NET 

Programming 
(3) 

           

 Flash  
(3) 
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                 Senior (4th/master’s) Year – Technology Track – Wireless Branch  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4th Semester 
 
 GPRS Technicques  

(3) 

            

 Bluetooth   
(3) 

 
                                                                                

                      

                            Senior (4th/master’s) Year Management Track 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          

                                                                           

 Small Individual  
Wireless 

Engineering 
Project  

(4) 
 

 4GL   
(3) 

              

 3GPP WCDMA 
Techniques   

(3) 

 
 

1st and 2nd Semester 
 
 Managerial 

Economics (5) 

         

                        

 Project and Quality 
Management  

 (10) 

                       
 Negotiation 

 (5) 
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3rd and 4th semester 
 
 Knowledge 

Management 
 (5) 

            

 Leadership 
 (5) 

 
 
 
 Software Metrics

 (5) 

            

 Change 
Management 

 (5) 
 

 

                                 Senior (4th/master’s) Year Business Track 
 

 
 

1st and 2nd Semester 
 
 Managerial 

Economics 
 (5) 

             

 Marketing of high-tech 
products, services and 

experiences  
(5)  

 
 
 Strategic 

Management 
 (5) 

             

 Innovation Strategies 
and Sales Management

(5) 

 

 
 

3rd and 4th semester 
 
 Entrepreneurship  

(5) 

                              

 Organizational 
Management 

(5) 
 

 
 
 
 External 

Environments  
(5) 

            

 Financial Models 
and Plans 

(5)
    

 Contracts and IT 
Legislation  

(5)
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Appendix B: Benchmark Rationale Description  
 
This section evinces the benchmark rationale of the mapping procedure of the software engineering 
program at Blekinge Institute of Technology to the Software Engineering Body of Knowledge 
(SWEBOK, 2001).  
 
The first column represents the knowledge area, and the second column declares the status of the 
knowledge area in the software engineering curriculum at Blekinge Institute of Technology.  
 
Appendix B1: Coverage Percentage Rationale of Subtopics  

 
Requirements Engineering 

 
Knowledge Area Is Available? 

Requirements Engineering Process Yes 
Requirements Elicitation Yes 
Requirements Analysis Yes 

Requirements Specification Dubiously 
Requirements Validation Yes 

Requirements Management Yes 
 

Table 60: Mapping of the Requirements Engineering Knowledge Area 
 

Software Design 
 

Knowledge Area Is Available? 
Software Design Basic Concepts Yes 
Key Issues in Software Design Dubiously  

Software Structure and Architecture Yes 
Software Design Notations Yes 

Software Design Strategies and Methods Dubiously  
Software Design Quality Analysis and Evaluation Dubiously  

 
Table 61: Mapping of the Software Design Knowledge Area 
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Software Construction 
 

Reduction in Complexity 
 

Knowledge Area Is Available? 
Linguistic Methods Yes 

Formal Methods Probably 
Visual Methods Probably 

 
Anticipation of Diversity 

 
Linguistic Methods Probably 

Formal Methods Probably 
Visual Methods Yes 

 
Structuring for Validation 

 
Linguistic Methods Yes 

Formal Methods Dubiously 
Visual Methods Yes 

 
External Standards 

 
Linguistic Methods Yes 

Formal Methods No 
Visual Methods Yes 

 
Table 62-65: Mapping of the Software Construction Knowledge Area 

 
Software Testing 

 
Knowledge Area Is Available? 

Testing Basic Concepts and Definitions Yes 
Test Levels Probably 

Test Techniques Yes 
Test Related Measures Probably 

Managing the Test Process Probably 
 

Table 66: Mapping of the Software Testing Knowledge Area 
 

Software Maintenance 
This topic is not available in the software engineering curriculum at Blekinge Institute of Technology.  
 

Configuration Management 
 

Knowledge Area Is Available? 
Management of the SCM Process Yes 

Software Configuration Identification Yes 
Software Configuration Status Accounting Yes 

Software Configuration Auditing Yes 
Software Release Management and Delivery Yes 

Software Configuration Control Yes 
 

Table 67: Mapping of the Configuration Management Knowledge Area 
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Software Engineering Management 
 

Knowledge Area Is Available? 
Organizational Management Dubiously 
Process/Project Management Yes 

Software Engineering Measurement Yes 

 
Table 68: Mapping of the Software Engineering Management Knowledge Area 

 
Software Engineering Process 

 
Knowledge Area Is Avaialble? 

Software Engineering Process Concepts Yes 
Process Infrastructure Probably 
Process Measurement No 

Process Definition Yes 
Qualitative Process Analysis Yes 

Process Implementation and Change Yes 
 

Table 69: Mapping of the Software Engineering Process Knowledge Area 
 

Software Engineering Tools and Methods  
 

Knowledge Area Is Available? 
Software Requirements Tools No 

Software Design Tools Probably 
Software Construction Tools Yes 

Software Testing Tools Probably 
Software Engineering Process Tools Dubiously 

Software Quality Tools Dubiously 
Software Configuration Management Tools Probably 
Software Engineering Management Tools Dubiously 

Infrastructure Support Tools Dubiously 
Miscellaneous Tools Issues No 

Heuristic Methods Probably 
Formal Methods No 

Prototyping Methods Yes 
Miscellaneous Method Issues Dubiously 

 
Table 70: Mapping of the Software Engineering Tools and Methods Knowledge Area 

 
Software Quality 

 
Knowledge Area Is Available? 

Software Quality Concepts Dubiously 
Purpose and Planning of SQA and V&V Dubiously 

Activities and Techniques for SQA and V&V Yes 
Measurement Applied to SQA and V&V Yes 

 
Table 71: Mapping of the Software Quality Knowledge Area 
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Mathematics  
 

Knowledge Area Is Available? 
Discrete Mathematics Yes 

Calculus Yes 
Probability Yes 

Linear Algebra Yes 
Mathematical Logic Probably 

 
Table 72: Mapping of the Mathematics Knowledge Area 

 
Computer Science Foundation 

 
Knowledge Area Is Available? 

Complexity Analysis Dubiously 
Complexity Classes No 

Computability and Undecidability Dubiously 
Discrete Mathematics Yes 

Proof Techniques Yes 
Automata Yes 

Formal Specifications No 
Program Semantics Dubiously 

 
Table 73: Mapping of the Computer Science Foundation Knowledge Area 

 
Data Structures and Algorithms  

 
Knowledge Area Is Available? 

Basic Data Structures Yes 
Abstract Data Types Yes 

Sorting and Searching Yes 
Parallel and Distributed Algorithms Probably 

 
Table 74: Mapping of the Data Structures and Algorithms Knowledge Area 

 
Computer Architecture  

 
Knowledge Area Is Available? 

Digital Logic No 
Digital Systems No 

Machine Level Representation of Data Dubiously 
Number Representations No 

Assembly Level Machine Organization No 
Memory Systems Organization and Architecture Yes 

Interfacing and Communication Yes 
Alternative Architectures Yes 
Digital Signal Processing Dubiously 

Performance Yes 
 

Table 75: Mapping of the Computer Architecture Knowledge Area 
 

Intelligent Systems 
 

Knowledge Area Is Available? 
Artificial Intelligence Yes 

Robotics Yes 
Agents Yes 

Pattern Recognition Probably 
Soft Computing Yes 

 
Table 76: Mapping of the Intelligent Systems Knowledge Area 
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Information Management  
 

Knowledge Area Is Available? 
Database Models Yes 
Search Engines No 

Data Mining/Warehousing Probably 
Digital Libraries Dubiously 

Transaction Processing Yes 
Data Compression Yes 

 
Table 77: Mapping of the Information Management Knowledge Area 

 
Computing at the Interface  

 
Knowledge Area Is Available? 

Human Computer Interaction Yes 
Graphics Probably 

Visualization Probably 
Multimedia Dubiously 

PDAs and Other New Hardware No 
User-Level Application Generators Dubiously 

 
Table 78: Mapping of the Computing at the Interface Knowledge Area 

 
Operating Systems  

 
Knowledge Area Is Available? 

Tasks, Processes and Threads Yes 
Process Coordination and Synchronization Yes 

Scheduling and Dispatching Yes 
Physical and Virtual Memory Yes 

File Systems Yes 
Networking Fundamentals Yes 

Security No 
Protection Dubiously 

Distributed Systems Yes 
Real-Time Computing Yes 

Embedded Systems Yes 
Mobile Computing Infrastructure No 

 
Table 79: Mapping of the Operating Systems Knowledge Area 

 
Programming Fundamentals and Skills  

 
Knowledge Area Is Available? 

Introduction to Programming Languages Yes 
Recursive Algorithms/Programming Yes 

Programming Paradigms Probably 
Program-Solving Strategies Probably 

Compilers/Translation Yes 
Code Generation Probably 

 
Table 80: Mapping of the Programming Fundamentals and Skills Knowledge Area 
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Net-Centric Computing  
 

Knowledge Area Is Available? 
Computer-Supported Cooperative Work Probably 

Collaboration Technology Probably 
Distributed Objects Computing No 

E-Commerce No 
Enterprise Computing Dubiously 

Network-Level Security No 

 
Table 81: Mapping of the Net-Centric Computing Knowledge Area 

 
Computational Science  

 
Knowledge Area Is Available? 

Numerical Analysis Dubiously 
Scientific Computing Dubiously 
Parallel Algorithms Probably 

Supercomputing Yes 
Modeling and Simulation Dubiously 

 
Table 82: Mapping of the Computational Science Knowledge Area 

 
Social, Ethical, Legal and Professional Issues  

 
Knowledge Area Is Available? 

Historical and Social Context of Computing No 
Philosophical Ethics Yes 
Intellectual Property No 

Copyrights, Patents, and Trade Secrets No 
Responsibilities of Computing Professionals Yes 

Risks Yes 
Liabilities No 

Computer Crime No 

 
Table 83: Mapping of the Social, Ethical, Legal and Professional Issues Knowledge Area 

 
Project Management  

 
Knowledge Area Is Available? 

Project Integration Management Dubiously 
Project Scope Management Dubiously 
Project Time Management Yes 
Project Cost Management Probably 

Project Quality Management Yes 
Project Human Resource Management Yes 
Project Communication Management Yes 

Project Risk Management Yes 
Project Procure Management Dubiously 

 
Table 84: Mapping of the Project Management Knowledge Area 
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Computer Engineering  
 

Knowledge Area Is Available? 
Digital Data Manipulation No 

Processor Design No 
Digital Systems Design No 
Computer Organization Yes 

Storage Devices and Systems Yes 
Peripherals and Communication Dubiously 

High Performance Systems Yes 
System Design Yes 

Measurement and Instrumentation No 
Codes and Standards Dubiously 

Circuit Theory No 
Electronics No 

Controls Probably 
Combinational and Sequential Logic Probably 

Embedded Systems Software Yes 
Engineering Systems Analysis with Numerical Methods No 

Computer Modeling and Simulation Dubiously 
 

Table 85: Mapping of the Computer Engineering Knowledge Area 
 

Systems Engineering  
 

Knowledge Area Is Available? 
Need Analysis Yes 

Behavioral Analysis Probably 
Enterprise Analysis Probably 

Prototyping Yes 
Project Planning Yes 

Acquisition Probably 
Requirements Definition Yes 

System Definition Yes 
Specification Trees Dubiously 

System Breakdown Structure Probably 
Design Yes 

Effectiveness Analysis No 
Component Specification Yes 

Integration Yes 
Maintenance & Operations No 
Configuration Management Yes 

Documentation Dubiously 
Systems Quality Analysis and Management Dubiously 

Systems V&V Yes 
System Evaluation Probably 

Systems Lifecycle Cost Estimation Yes 
Design of Human-Machine Systems Probably 

Fractals and Self-Similarities Dubiously 
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Essential Functional Processes (IEEE 1220) Is Available? 

Development Yes 
Manufacturing Probably 

Test Yes 
Distribution Yes 
Operations Probably 

Support Dubiously 
Training Dubiously 
Disposal Dubiously 

 
 

Techniques & Tools (IEEE 1220) Is Available? 
Metrics Yes 
Privacy No 

Process Improvement Yes 
Reliability Yes 

Safety Dubiously 
Security Dubiously 

Vocabulary Dubiously 
Effectiveness Assessment Dubiously 

 
Table 86-88: Mapping of the Systems Engineering Knowledge Area 

 
Management and Management Science  

 
Knowledge Area Is Available? 
Business Strategy Yes 

Finance Yes 
Economic Environment Probably 

Legal Environment Dubiously 
Regulation Processes Dubiously 

Organizational Characteristics  Probably 
Organizational Functions Probably 
Organizational Dynamics Probably 

Data Resource Management Yes 
Information Resource Management Yes 
Personnel Resource Management Yes 

IS Staffing Probably 
Innovation and Change Probably 

Accounting Probably 
Training Dubiously 

Financial Models Yes 
Planning Models Yes 

Optimization Models Yes 
Heuristics Probably 

Linear Programming Dubiously  
Goal Programming No 

Mathematical Programming No 
Statistics Yes 

Simulation Dubiously  
 

 
Table 89: Mapping of the Management and Management Science Knowledge Area 
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Cognitive Sciences and Human Factors 
 

Knowledge Area Is Available? 
Machine Learning and Grammar Introduction Yes 

Formal Methods in Cognitive Science: Language Dubiously 
Formal Methods in Cognitive Science: Reasoning Dubiously 

Cognitive Architecture Dubiously 
Foundations of Cognitive Science Dubiously 

Information Extraction from Speech and Text Dubiously 
Lexical Processing Yes 

Computational Language Acquisition Probably 
The Nature of HCI Yes 

(Meta-) Models of HCI Probably 
Human Social Organization and Work Yes 

Application Areas Probably 
Human-Machine Fit and Adaptation Dubiously 

Human Information Processing Dubiously 
Language, Communication, Interaction Yes 

Ergonomics Probably 
Input and Output Devices Yes 

Dialogue Techniques Dubiously 
Dialogue Genre Dubiously 

Computer Graphics Dubiously 
Dialogue Architecture Dubiously 

Design Approaches Yes 
Implementation Techniques Yes 

Evaluation Techniques Probably 
Example Systems and Case Studies Probably 

 
Table 90: Mapping of the Cognitive Sciences and Human Factors Knowledge Area 

 
Mathematical and Engineering Fundamentals (SEEK)  

 
Knowledge Area Is Available? 

Empirical Methods and Experimental Techniques Probably 
Measurement and Metrics Probably 

Systems Development Dubiously 
Engineering Design Probably 

Theory of Measurement Probably 
Engineering Science for other Engineering 

Disciplines 
No 

Engineering Economics for Software Probably 
 

Table 91: Mapping of the Mathematical and Engineering Fundamentals Knowledge Area (SEEK) 
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Professional Practice (SEEK)  
 

Knowledge Area Is Available? 
Dynamics of Working in Teams/Groups Probably 

Individual Cognition Dubiously 
Interacting with Stakeholders Yes 

Dealing with Uncertainty and Ambiguity Yes 
Dealing with Multicultural Environments Dubiously 

Reading, Understanding and Summarizing Reading Probably 
Writing Yes 

Presentation Skills Yes 
Accreditation, Certification, and Licensing No 
Codes of Ethics and Professional Conduct Yes 

The Nature and Role of Professional Societies Dubiously 
The Nature and Role of Software Engineering Standards Probably 

The Economic Impact of Software Probably 
Employment Contracts Dubiously 

Cognitive Problem Complexity Dubiously 
 

Table 92: Mapping of the Professional Practice Knowledge Area (SEEK) 
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System and Application Specialties (SEEK)  
 

Knowledge Area Is Available? 
Knowledge and Skills in Web-Based Technology Yes 

Depth in Networking Probably 
Information Systems and Data Processing Yes 

Depth in Security No 
Depth in Databases Dubiously 

Accounting Yes 
Finance Yes 

Knowledge and Skills with Heterogeneous, 
Distributed Systems 

Probably 

Failure Analysis and Recovery Probably 
Intrusion Detection No 

Business Issues Related to Security Dubiously 
Security Weaknesses and Risks Dubiously 

Cryptography, Cryptanalysis, Steganography Dubiously 
Depth in Formal Methods, Proofs of Correctness Dubiously 

Knowledge of Control Systems Probably 
Depth in Failure Modes, Effect Analysis, and Fault 

Tree Analysis 
No 

Hardware for Embedded Systems Dubiously 
Language and Tools for Development Probably 

Depth in Timing Issues Dubiously 
Hardware Verification Dubiously 

Biology and Related Sciences Dubiously 
Related Safety Critical Systems Knowledge Dubiously 

Depth in Related Sciences Dubiously 
Depth in Statistics Probably 

Visualization and Graphics Probably 
Depth in Signals and Information Theory Probably 

Telephony and Telecommunications Protocols Yes 
Control Systems Probably 

Industrial Engineering and Other Relevant Areas of 
Engineering 

Dubiously 

Related Embedded and Real-Time Systems 
Knowledge 

Probably 

Visualization, Haptics, and Graphics Dubiously 
Wireless Technology Probably 

Depth in Human Computer Interfaces for Small and 
Mobile Platforms 

Dubiously 

Related Telecommunications Systems Knowledge Probably 
Machine Learning Yes 

Fuzzy Logic Yes 
Knowledge Engineering Yes 

 
Table 93: Mapping of the System and Application Specialties Knowledge Area (SEEK) 
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Appendix C: Questions for Survey I 
 
Question 1: “How old are you?”  
Status: Excluded – age does not matter in this context, at least not in such a small questionnaire (75 
participants). 
Question 2: “What year did you start your software engineering education?” 
Status: Excluded – it is not crucial what year these former students started their education.  
Question 3: “When did you finish your software engineering education?” 
Status: Excluded – mainly for the same reasons as stated above (question 2). 
Question 4: “If you have a university degree, what kind of degree do you have?” 
Status: Excluded – whether it is master’s or bachelor’s degrees makes no huge significance.  
Question 5: “What did you do before you started your software engineering education?” 
Status: Excluded – In this survey, it makes no difference if the students were truck drivers or if they 
were in the army before the education started.  
Question 6: “How soon were you employed after you finished your education?” 
Status: Included – this is important, mainly to contrast the difficulties to get a job today with the 
easiness in the 1990s.  
Question 7: “Have you experienced competition with the master of engineering students?” 
Status: Included – important to see how competitive they feel. 
Question 8: “Are you employed today?” 
Status: Included – important to see the status of industry. 
Question 9: “What are your main duties at work?” 
Status: Included – this is essential in order to see what they are working with, compared to what they 
have learned. 
Question 10: “How much do you earn a month?” 
Status: Excluded – there is no point of analyzing how much people earn. 
 Question 11: “We would like to know if you consider your job assignments to be at a correct level 
compared to your education. 
Status: Included – this question is very important, because it reveals the degree of difficulty in 
industry versus academia. 
Question 12: “Have you studied anything else after your education?” 
Status: Included – important to analyze in order to determine the status of self-reeducation. 
Question 13 a: [Follow-up to question 12] “If you have studied after your software engineering 
education, what courses/topic did you chose?” 
Status: Included – inevitably important. 
Question 13 b: [Follow-up to question 12] “Why did you choose those courses/topics?” 
Status: Included – definitely important to know the reasons. 
Question 14: “How useful has your software engineering education been?” 
Status: Included – important to know how useful the education has been. 
Question 15: “Has the software engineering program corresponded to your expectations?” 
Status: Included – interesting to know if the program matches expectations. 
Question 16: “If you had the opportunity to reselect your education, would you have chosen the same 
one?” 
Status: Included – important to see how popular the program is afterwards. 
Question 17: “How well do you think the software engineering program matches other software 
engineering programs?” 
Status: Included – fairly important to determine the quality of the program. 
Question 18: “Have you advised anyone to study the software engineering program?” 
Status: Included – important to see if people recommend the education to others.  
Question 19: “Have you advised anyone not to study the software engineering program?” 
Status: Included – for the same reasons as stated above (question 18).  
Question 20: “Do you think there are any course(s) that should be removed from the software 
engineering program? It would be beneficial if you could motivate why you think the course(s) should 
be removed.” 
Status: Included – a very important question in order to conclude if there are any courses that ought to 
be removed.  
Question 21: “Do you think there are any course(s) that should be added to the software engineering 
program? It would be beneficial if you could motivate why you think the course(s) should be added.” 
Status: Included – for the same reasons as stated above (question 20).  
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Appendix D: Questions for Survey IV 
 
The questions for survey IV are available in this section: 
 

      questionnaires. 

      questionnaires. 

(6) No opinion/don't know. 

 

 
If (yes): “What were those experiences?” 

Q6: “Are you studying anything else related to software engineering, besides those 
courses/assignments offered at the university?” 
 
Q7: “Which one of the following alternatives best describes your current educational motivation?” 
 
(1) My motivation is currently very high. 
(2) My motivation is currently high. 
(3) My motivation is currently average / normal. 
(4) My motivation is currently low. 
(5) My motivation is currently very low. 
(6) No opinion/don't know. 

(1) I am very satisfied 

(4) I am dissatisfied 

 

 

Q1: “Which one of the following alternatives best describes your motivation to take part in this 
interview – are you looking forward to do this?” 
 
(1) My motivation is clearly higher than when I complete standard course evaluation  
      questionnaires. 
(2) My motivation is somewhat higher than when I complete standard course evaluation  

(3) My motivation is the same as when I complete standard course evaluation questionnaires. 
(4) My motivation is somewhat lower than when I complete standard course evaluation  

(5) My motivation is clearly lower than when I complete standard course evaluation  
      questionnaires. 

 
Q2: “How old are you?” 

Q3: “What year dig you start the software engineering program?” 
 
Q4: “Why did you choose the software engineering program?” 
 
Q5: “Did you have any experiences related to software engineering before you started the program”? 

 

 
Q8 [Follow-up to Q7]: “If you can tell, what are the reasons for your current educational motivation?” 
 
Q9: “Which one of the following alternatives best describes your level of satisfaction regarding the 
software engineering program?” 
 

(2) I am satisfied 
(3) I am somewhere between satisfied and dissatisfied 

(5) I am very dissatisfied 
(6) No opinion/don't know 

Q10: “If you can tell, what are the reasons for your level of satisfaction?” 
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Q11: “Has the software engineering education corresponded to your expectations? 
Choose one alternative below.” 
 
(1) Yes, definitely 

Q15 [Follow-up to Q14]: “If you can tell, why do you feel unprepared?” 

 

(1) Theory should be taught first, and then verified in practical exercise 

(4) No opinion/don’t know 

[This question was given if the students (and teachers) selected alternative 3: Other.] 

 

(4) The courses are very unorganized- and unrelated to each other 

(2) Yes, probably 
(3) No, probably not 
(4) No, definitely not 
(6) No opinion/don't know 
 
Q12: “What has been the best year in your software engineering 
program? Choose one of the alternatives below:”  
(1) First year 
(2) Second year 
(3) Third year 
(4) Fourth year 
(5) I have not studied all the years 
(6) No opinion 
 
Q13 [Follow-up to Q12]: “If you can tell, why was that the best year?” 
[The reason for providing this question in italic style is that many informants seemed to ignore or miss 
this follow-up question.] 
 
Q14: “How prepared do you feel regarding industrial employment opportunities? 
Choose one alternative below.” 
 
(1) I feel very prepared 
(2) I feel fairly prepared 
(3) I feel fairly unprepared 
(4) I feel very unprepared 
 

[This question was, of course, only referred to if the students felt unprepared.] 

Q16: Which one of the following alternatives do you think is best for achieving quality in education? 
 

(2) First self-exploring trial and error exercises, which is later assessed in theory 
(3) Other  

 
Q17 [Follow-up to Q16]: “Can you explain your theory?” 

 
Q18: “When a software engineering project course is finished, it is often concluded that the project 
team should have spent more time on analysis and design. If you can tell, what are the reasons for this 
problem and do you have any suggestions on how to prevent this from happen?” 

Q19: “From a general perspective, which one of the following alternatives presented below does best 
match your opinion regarding the way the courses are related to each other today? This means, for 
example, that you think that a course should be available at a different time in the software 
engineering program.” 
 
(1) The courses are very well organized- and related to each other 
(2) The courses are fairly well organized- and related to each other 
(3) The courses are fairly unorganized- and unrelated to each other 

(5) No opinion/don't know 
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Q20 [Follow-up to Q19]: “Do you have any improvement suggestions?” 
 

(1) Yes, I would choose the software engineering program at Blekinge Institute of Technology. 

 

(2) Yes, once 

 
Q23: “Have you advised anyone NOT

If (yes): “What are the improvement suggestions?” 
 
Q21: “If you had the opportunity to reselect your education, would you choose the same  
one? Answer one of the following alternatives:” 
 

(2) I would choose to study at Blekinge Institute of Technology, but I would not have  
      chosen the software engineering program. 
(3) I would choose to study software engineering, but at a different university 
(4) I would choose something completely different 
(5) No opinion/don't know 

 
Q22: “Have you recommended anyone to study software engineering at Blekinge Institute of  
Technology? Answer one of the following alternatives:” 
 
(1) Yes, several times 

(3) No, never 

 to study software engineering at Blekinge Institute of  

(1) Yes, several times 

(3) No, never 

Q24: “How satisfying is the information from the software engineering program co-ordinator 

 

(2) Probably satisfying 

 

(3) Teachers use slides too little 

Technology? Answer one of the following alternatives:” 
 

(2) Yes, once 

 

(Conny Johansson)? Answer one of the following alternatives:” 

(1) Very satisfying 

(3) Probably unsatisfying 
(4) Very unsatisfying 
(5) No opinion/don't know 
 
Q25 [Follow-up to Q24]: “If you can tell, which information could have been more satisfying?” 
 
Q26: “How useful is the information on the Internet (www.ipd.bth.se/pt) regarding the software 
engineering program? Answer one of the following alternatives:” 
 
(1) Very useful 
(2) Probably useful 
(3) Probably irrelevant 
(4) Very irrelevant 
(5) No opinion/don't know 
 
Q27 [Follow-up to Q26]: “If you can tell, which information could have been more satisfying?” 
 
Q28: “This question concerns teachers and their teaching methodologies. What is your opinion 
regarding teachers' use of slides?” 

(1) Teachers use slides too much 
(2) Teachers use slides to a satisfactory degree 

(4) No opinion/don't know 
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Q29: “What is your opinion regarding teachers' use of whiteboards?” 
 
(1) Teachers use whiteboards too much 

 

Q31: “Do you have any improvement suggestions and/or recommendations for teachers   

(5) Teachers are generally very incompetent within their area of speciality 

Q33: “How pedagogical are teachers? Answer one of the following alternatives:” 

(2) Teachers generally have fairly good teaching skills 

(5) No opinion/don't know 

 

(3) Lectures are sometimes well arranged 
(4) Lectures are generally fairly disorganized 

(6) No opinion/don't know 

Q35: “How relevant are the lecture contents? Answer one of the following alternatives:” 

(2) Lecture contents are generally fairly relevant 

 

 

(2) Teachers use whiteboards to a satisfactory degree 
(3) Teachers use whiteboards too little 
(4) No opinion/don't know 
 
Q30: “What is your opinion regarding teachers' oral presentation skills?” 

(1) Teachers use oral presentation technique too much 
(2) Teachers use oral presentation technique to a satisfactory degree 
(3) Teachers use oral presentation technique too little 
(4) No opinion/don't know 
 

regarding teaching methodologies?” 
 
If (yes): “What are the improvement suggestions / recommendations?” 
 
Q32: “How much knowledge do you consider teachers to have within their area of speciality? Answer 
one of the following alternatives:” 
 
(1) Teachers are generally very competent within their area of speciality 
(2) Teachers are generally fairly competent within their area of speciality 
(3) Teachers are sometimes competent within their area of speciality 
(4) Teachers are generally fairly incompetent within their area of speciality 

(6) No opinion/don't know 
 

 
(1) Teachers generally have very good teaching skills 

(3) Teachers generally have fairly poor teaching skills 
(4) Teachers generally have very poor teaching skills 

 
Q34: “How well do you consider lectures to be arranged”?  

(1) Lectures are generally very well arranged 
(2) Lectures are generally fairly well arranged 

(5) Lectures are generally very disorganized 

 

 
(1) Lecture contents are generally very relevant 

(3) Lecture contents are sometimes relevant 
(4) Lecture contents are generally fairly irrelevant 
(5) Lecture contents are generally very irrelevant 
(6) No opinion/don't know 
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Q36: “Do you have any further comments regarding lectures?” 
 

 

(2) Teachers are generally fairly available 

(4) Teachers are generally very unavailable 

 

 

(3) Teachers are generally fairly uncommitted to their task 

 

 
Q40: “Do you have any further comments regarding teachers

If (yes): “What comments do you have?” 
 
Q37: “How available are teachers? This includes for instance answering mails, answering telephone, 
setting up meetings, and providing feedback.” 

(1) Teachers are generally very available 

(3) Teachers are generally fairly unavailable 

(5) No opinion/don't know 

Q38: “How committed to education are teachers? This includes 
for instance their level of motivation, commitment culture, and support.” 

(1) Teachers are generally very committed to their task 
(2) Teachers are generally fairly committed to their task 

(4) Teachers are generally very uncommitted to their task 
(5) No opinion/don't know 

Q39: “If you can tell, what is the most important ability a teacher can have?” 

?” 

 

<List of names> 

(1) The examination is generally excellent 

(3) The examination is generally good 

(6) No opinion/don't know 

 

(3) I neither agree nor disagree 

(6) No opinion/don't know 
 

 

 
If (yes): “What comments do you have?” 

Q41a: “This is the final question regarding teachers. Who has been / is the best teacherin the software 
engineering courses at Blekinge Institute of Technology? You can choose more than one teacher if 
you would like to. If you do not remember the name(s) of the teacher(s), you can say what course(s) 
he / she / they taught. Take your time.” 
 

 
Q41b: “It would be beneficial if you could motivate your choice of teacher(s) above. Why did you 
choose that / those specific teacher(s)?” 
 
Q42: “How good is the examination in the software engineering program? The examination – in this 
case – refers to written exams (“Tentamen” in Swedish), oral exams, and laboratory exercises.”     
 

(2) The examination is generally very good 

(4) The examination is generally fair 
(5) The examination is generally poor 

 
Q43: “Do you agree that the correction of exams is well done?” 

(1) I strongly agree 
(2) I agree 

(4) I disagree 
(5) I strongly disagree 
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Q44: “Is the content on exams consistent with the content in lectures?” 

(5) Almost never 

(3) Fairly often 

Q47: “Do you have any further comments and/or improvement suggestions regarding   
examinations

 
(1) Always 
(2) Very often 
(3) Fairly often 
(4) Sometimes 

(6) Never 
(7) No opinion/don't know 
 
Q45: “How difficult are exams?” 
 
(1) Exams are generally very difficult 
(2) Exams are generally fairly difficult 
(3) Exams are generally neither difficult nor easy 
(4) Exams are generally fairly easy 
(5) Exams are generally very easy 
(6) No opinion/don't know 
 
Q46: “Do you think that it takes too long to get the results back from exams?” 
 
(1) Always 
(2) Very often 

(4) Sometimes 
(5) Almost never 
(6) Never 
(7) No opinion/don't know 
 

?” 

 

 

 
If (yes): “What are your comments and/or improvement suggestions?” 
 
Q48: “What has been the best course? You can choose more than one course if you would like to. 
Choose number(s) from the list below or state the name(s) of the course(s) if it / they is / are not 
available in the list. Take your time.” 
 
<List of courses> 
It would be beneficial if you could motivate your choice of course(s) above. Why did you            
choose that / those specific course(s)? 
 
Q49: “What has been the worst course? You can choose more than one course if you would like to. 
Choose number(s) from the list below or state the name(s) of the course(s) if it / they is / are not 
available in the list. Take your time.” 
of course(s)) 

<List of courses> 
 
It would be beneficial if you could motivate your choice of course(s) above. Why did you             
choose that / those specific course(s)? 
 
Q50: “Do you think that there is a course that should be removed from the software engineering 
program?” 
 
If (yes): “Which one?” / “Why do you want that course to be removed?” 

Q51: “Do you think that there is a course that should be added to the software engineering program?” 
 
If (yes): “Which one?” / “Why do you want that course to be added? 
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Q52-79 (27 courses in the curriculum): 
 

“How relevant and useful was the course content?” 

(2) Very good 

(5) Poor 

 

Q81: “This question concerns the small team software engineering project. Please, tell me about your 
experiences in this course – any good/bad viewpoints?” 

 
Q83: “This is the final question. Do you wish to say anything else (that has not been brought up in 
this interview) about the software engineering program?” 

Appendix E: Questions for Survey V 
Below are the questions for survey V: 
 
Q1: See Q16 in appendix D1. 

Q2: See Q50 in appendix D1 

 

Q5: “How well does the software engineering program conform to industrial relevance?” 

(3) Not so well – there should be more industrial relevance in the program 

 

 

“The following question applies to the course <course>:” 
  

 
(1) Excellent 

(3) Good 
(4) Fair 

(6) Very Poor 
(7) No opinion /don't know / Did not attend 

Q80: “This question concerns the individual software engineering project. Please, tell me about your 
experiences in this course – any good/bad viewpoints?” 
 

 
Q82: “This question concerns the large team software engineering project. Please, tell me about your 
experiences in this course – any good/bad viewpoints?” 

 

 

 
Q3: See Q51 in appendix D1 

Q4: “In your opinion, are there any weaknesses in the software engineering program?” 
 

(1) Very well – there is very much industrial relevance in the program 
(2) Fairly well – there is fairly much industrial relevance in the program 

(4) Not well at all – there should be much more industrial relevance in the program 
(5) No opinion/don’t know 

Q6: “Comments (if any) and/or suggestions on strategies for achieving more industrial relevance:” 
[This question was excluded because almost no teacher mentioned any valuable improvement 
suggestions.] 
 
Q7: “This is an open question. From a general point of view, what is good in the software engineering 
program, and what could have been done better?” 
[This question was excluded because almost no teacher provided sufficient answers. Additionally, 
most viewpoints were provided in the former questions.] 
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