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Prerequisites

Student starting this course shall have a basic knowledge concerning Software Engineering, mathematics
and statistics. They should have necessary skills to formulate and test simple statistical hypotheses, skills
necessary to prepare a short scientific report, and skills necessary to acquire information from given
sources of information.

Course objective

1) Provide students the knowledge regarding experimental Software Engineering, especially related to
empirical research methods and their theoretical foundations, 2) Provide knowledge regarding quality
management, especially related to quality management systems, assessment of processes maturity and
their continuous improvement, 3) Develop students" skills related to evaluating methods, tools, and
phenomena in Software Engineering using empirical methods, 4) Develop students" skills related to
evaluating and improving software development processes within an organization.

Course-related learning outcomes



Knowledge:

1. has advanced and deep knowledge concerning applying experimental methods in software
engineering.

2. has advanced and deep knowledge concerning software measurement (ggm-+strategies,
measurement scales, types of measures).

3. has advanced and detailed knowledge regarding reviews and inspections.

4. has general knowledge regarding quality assurance at the organization level and maturity of software
development processes (e.g. iso 9001, tgm, itil).

Skills:

1. is able to acquire knowledge from the literature, also by performing a systematic literature review.
2. is able to select an appropriate empirical research method to the given research problem / research
question (e.g., controlled experiment, case study, survey, meta-analysis).

3. is able to plan and conduct empirical sctudies and interpret and discuss their results.

4. is able to conduct code reviews.

Social competences:

1. understands the importance and need of conducting empirical research to develop and evaluate
methods and tools supporting software development.

2. understands the necessity of being honest while describing the results of scientific research.

3. is aware of the importance of ethical fairness while conducting empirical research (e.g., how to
handle sensitive data).

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

The grade is determined based on three criteria (weighted average): (1) approach to research project
implementation and report preparation (weight 0.6), (2) presentation during classes (weight 0.20), and (3)
review of another student group's work (weight 0.2).

The final grade is determined according to the following scale:

- [90%, 100%] - 5.0

- [80%, 90%) - 4.5

- [70%, 80%) - 4.0

- [60%, 70%) - 3.5

- [50%, 60%) - 3.0

- [0%, 50%) - 2.0

Programme content

Quality Management

- quality management (definition of quality, importance of quality, cost of quality),

- continuous improvement paradigm (Plan-Do-Check-Act, TQM),

- quality management systems and ISO 9000 (definition of quality management system, the structure of
ISO 9001, the quality management principles in ISO 9001),

- assessment of processes maturity based on CMMI and SCAMPI,

- good practices of service management with ITIL,

- reviews and inspections (definition of review and inspection, inspection and review processes and their
results).

Experimental Software Engineering

- empirical research in software engineering (the role of empirical research in evaluation of tools and
methods used in software engineering; relationships between observations, laws, and theories;
formulating hypotheses and research questions; quantitative and qualitative methods),

- measurement scales (definition and properties of nominal, ordinal, interval, and ratio scales; types of
measurement errors),

- controlled experiments (the goals of controlled experiments; experiment definition; context selection;
formulating experiment hypotheses; variables selection: dependent and independent variables;
sampling; experiment assumptions; data collection; data validation with the use of statistical methods;
data visualization and analysis of probability distributions; testing hypotheses with statistical tests;
power analysis; software tools supporting the analysis of the experiment data; interpretation and
analysis of the results; classification of threats to validity),



- case studies (goals of cases studies; planning a case study; data and evidence collection; analysis of the
data collecting within case study; reporting the results of case study),

- meta-analysis (the goals of meta-analysis; systematic literature reviews; planning and preparation of

the review protocol; performing a review; documenting results of review),

- surveys (goals of surveys; types of surveys; preparing surveys; evaluating a survey instrument; the
analysis of survey results).

During the project classes students are conducting a research project that has to employ at least one of
the following empirical methods: controlled experiment, case study, survey, or meta-analysis. The goal

of each project is to find an answer to a given research question (preferably in the area of software
quality). The results of the project are described in a report and they presented during the classes.

Course topics

The course program includes the following topics:

1. Series of lecture-workshop classes on software quality management:

- Introduction to software quality management

- Quality models (SQUALE)

- Code and artifact reviews and inspections

- Product and process quality (CMMI, ISO 9000, ISO 27000, process improvement approaches)
- Lean, Kanban, TQM methodologies

- Measurement and goal systems (GQM+Strategies, KPIl, OKR)

- IT service management (ITIL)

- Scaling agile methodologies

2. Series of lecture-workshop classes on empirical software engineering:

- Introduction to empirical software engineering

- Research methods: controlled experiment, case study, survey research, meta-analysis

- Scientific article presentations (in the context of using empirical research methods)

3. Implementation of a mini research project:

- Conducting a controlled experiment with course participants regarding product or process quality
- Preparation of research report

- Mutual evaluation of reports between groups

Teaching methods

Multimedia presentations, moderated discussion, case studies analysis, solving tasks provided by tutors,
and project.
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Breakdown of average student's workload

Hours ECTS
Total workload 125 5,00
Classes requiring direct contact with the teacher 60 2,50
Student's own work (literature studies, preparation for laboratory classes/ | 65 2,50
tutorials, preparation for tests/exam, project preparation)




