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Number of hours per 
semester 

1 2 

I II III IV 

Full-time studies 
(L/C/lab/pr/e) 

12    

Part-time studies 
(L/C/lab/pr/e) 

    

CLASS LANGUAGE English 

LECTURER Paweł Kostka, Ph.D., D.Sc., Eng. 

FORM  e-learning 

COURSE 
OBJECTIVES 

Transfer and consolidate the extended knowledge of digital transformation as a key element of modern 
business transformation and a complex process carried out on several levels, including managerial, 
cultural, social, ethical and technological as a basis for development and innovation, the main goal of 
which is to develop new ways to deliver value, generate revenue and increase efficiency.  
To show digital transformation as a process that integrates digital technologies into all business areas, 
fundamentally changing how organizations operate and deliver value to customers. 
Develop and improve analytical skills involving analysis of digital transformation as a process, based on 
data, including Big Data, using powerful advanced tools of modern statistics and artificial intelligence 
(AI), machine learning (ML), including deep learning (DL) algorithms. 
Extend previously acquired knowledge and skills on business process modelling and project 
management and integrate them into improving digital transformation process management. 

Reference to learning 
outcomes 
– 
Field-related learning 
outcome 
EFMD 
 

 
Description of learning outcomes 

 

Description of learning outcomes Teaching and learning methods 
Verification 
of learning 
outcomes 

 
Knowledge 

 

 
 
Business 
Management 
Concepts and 
Challenges 
LO1 
LO2 
LO3 
 
 
 
 

 

 

Student defines digital transformation as 
integrating digital technology into all business 
areas, fundamentally changing how organizations 
operate and deliver value to customers; 

 

Student comprehends that transformation can 
impact every aspect of an organization, from its 
internal processes and employee engagement to 
customer relations and service delivery; 

 

Student understands that digital transformation as 
a complex process, that takes place on many 
levels and has advanced knowledge of the 
essence of digital transformation of the economy 
and business; 

 

Student identifies the effects of digitization 
processes on business; 

 

Teaching methods: 
1. Multimedia Presentations 
2. Action research based on 

research articles analysis 
3. Guided practice 

 
Mandatory 

written 
assignment 
based on 
literature 

‘state of the 
art’ analysis. 

 
Final credit 

essay 
 
 

Learning methods: 
1. Self-study 
2. Literature review 
3. Written assignments 



 
 

Business Analysis 
and Research 
Methods 
LO6 

 
 
 
 

Student is aware that digital transformation is not 
just about technology, but it is about reshaping 
businesses to be agile, customer-centric, 
innovative, and driving change that can 
reverberate across an entire industry; 

Student recognizes the idea of digital 
transformation through research and an analytical 
approach to the analysed problems; 

 
Student demonstrates comprehend knowledge on 
the functionality, architecture as well as 
information flow management and processing of 
the basic components of digital technologies into 
chosen application areas, including: logistics and 
transportation, health care, industry, power plants 
and everyday life; 
 

 
Teaching methods: 
1. Multimedia Presentations 
2. Action research based on 

research articles analysis 
3. Guided practice 

 

Mandatory 
written 

assignment 
based on 
literature 

‘state of the 
art’ analysis 

 
Final credit 

essay 

 
Learning methods: 
1. Self-study 
2. Literature review 
3. Written assignments 

 
 

 
Skills & Attitudes 

 

 
 
 
 

Digital Skills and the 
Use of Information 
and Communication 
Technologies 
LO16 
LO17 
LO18 

 

 

Student designs and proposes a digital 
transformation roadmap for a selected 
organization, considering technological, 
operational, and human factors. 

Student develops the plan, the functional 
assumptions, architecture and evaluation method 
of digital transform in the selected area, with 
documentation in the form of models and graphical 
flowchart diagrams, including unified and 
standardized methodologies: UML (Unified 
Modelling Lang.) and BPML (The Business 
Process Modelling Notation); 

Student assesses and applies contemporary 
digital tools and platforms (e.g., cloud computing, 
big data, AI, IoT) to support business processes 
and decision-making. 

Student determines the level of digital maturity of 
the organization and develops directions for a 
change; 

Student demonstrates the ability to use digital 
collaboration and communication tools effectively 
in professional contexts. 

Student demonstrates the need to monitor 
changes in the rapidly developing field of digital 
technology; 

Student integrates interdisciplinary knowledge to 
solve complex problems related to digital change 
and technological innovation. 

 
 
Teaching methods: 
1. Multimedia Presentations 
2. Case studies 
3. Guided practice  
 
 
 

 
 
 
 

Final credit 
essay 

 
 
 
 
 
 
 
 
 
 

Mandatory 
written 

assignment 
based on 
literature 

‘state of the 
art’ analysis. 

 

Learning methods: 
1. Case study analysis 
2. Data analysis 
3. Written assignments 
 
 

Full- time 
Participation in lectures = 12 
Participation in classes =  
Preparation to classes =  
Preparation to lectures = 3 
Preparation to an examination =  
Project tasks = 
e-learning = 6 
Credit/examination = 4 
others  (indicate which) =  
TOTAL: 25 
ECTS points: 1 
Including practical classes:  

Part-time 
Participation in lectures =  
Participation in classes =  
Preparation to classes =  
Preparation to lectures =  
Preparation to an examination =  
Project tasks = 
e-learning =  
Credit/examination =  
others  (indicate which) =  
TOTAL:  
ECTS points:  
Including practical classes:  



PREREQUISITES  

COURSE CONTENT 
(Division into contact 
hours and e-learning) 

E-learning: 
 
1) The idea of digital transformation as a process carried out on several levels, including managerial, 

cultural, social and technological; 

2) Digitization vs Digitalization vs Digital Transformation; 

3) Introduction to the ecosystem of flow of digital information: acquisition, processing of large amounts 

of data (Big Data), inference systems including statistical and artificial intelligence; 

4) Digital transformation essence and application in the organization; 

5) The role of data in e-business; 

6) Business models of digital transformation on selected use cases (case studies); 

7) Distributed data acquisition system based on Internet of Things IoT solutions; 

8) Conversion of analog data into digital form; 

9) Mobile technologies in business; 

10) IT technologies supporting digital transformation (Internet of things, virtualization, storage and 

computing clouds);  

11) Virtual reality in business; 

12) Artificial intelligence (AI), Machine & Deep Learning alg. (ML, DL) in business, including inference 

and optimization systems modelled on biology solutions;  

13) Standardized tools for writing the model structure of a given process in digital systems, including the 

UML and BPMN standards; 

14) Elements of project management, agile methodologies for supporting organizations to carry out digital 

transformation with illustration on use cases; 

15) Presentation of use cases (case studies) on examples of digital transformation in the enterprise, 

transportation, health care, daily life, as part of the discussion and selection of the topic, 

implementation and reporting of the credit work 

 

LITERATURE 
(compulsory reading) 

1. Siu Loon Hoe, Digital Transformation: Strategy, Execution and Technology, Auerbach 
Publications, 2024; 

2. Andreas Hinterhuber, Tiziano Vescovi, Francesca Checchinato, “Managing Digital 
Transformation: Understanding the Strategic Process”, Routledge Editor, 2022; 

3. Martin Schedlbauer , “The Art of Business Process Modeling: The Business Analyst's Guide to 
Process Modeling with UML & BPMN”, 2020; 

4. Sandeep Kumar Panda, Vaibhav Mishra, R. Balamurali, Ahmed A. Elngar , “Artificial 
Intelligence and Machine Learning in Business Management: Concepts, Challenges, and Case 
Studies”, CRC Press, 2021; 

5. Maciel M. (Paulista University - UNIP) Queiroz, Samuel Fosso Wamba, „Managing the Digital 
Transformation - Aligning Technologies, Business Models, and Operations”, Taylor & Francis 
Ltd, 2022; 

6. Busulwa, Richard (University of South Australia); Tice, Matthew (University of South Australia),  
Navigating Digital Transformation in Management, Taylor & Francis Ltd, 2022; 

 

OPTIONAL 
LITERATURE  

1. Secure and Resilient Digital Transformation of Healthcare: Second International Workshop, 
SUNRISE, Bergen, Norway, Springer March 2025; 

2. Ahmed Hussein, “Business Analysis and Process Modeling Guidebook: Business Analysis 
Techniques and Business Process Improvement”, 2023; 

3. Matthew Riches, Ben Robinson, Gareth Ryan, Ian Vincent, “An Introduction Next-Generation 
Business Processes and Solutions”, ISBN 978-1-4932-1651-2, 2019; 

4. Joshua Fuehrer, Wesley Almeida, “LEARNING BPMN 2.0 A Practical Guide for Today’s Adult 
Learners: An Introduction of Engineering Practices for Software Delivery Teams”, 2022; 

5. Sergio Benedetto, Ezio Biglieri, “Principles of Digital Transmission”, Springer 
Science+Business Media, 2019; 

6. Paul Harmon, “Business Process Change: A Business Process Management Guide”, link: 
https://www.google.pl/books/edition/Business_Process_Change/S-
WKDwAAQBAJ?hl=pl&gbpv=1&dq=UML+BPMN+notations+book+management+project&pg=
PA207&printsec=frontcover  , 2019; 

7. Karl Cox, “Business Analysis, Requirements, and Project Management”, link: 
https://www.google.pl/books/edition/Business_Analysis_Requirements_and_Proje/aCA_EAAA

https://www.google.pl/books/edition/Business_Process_Change/S-WKDwAAQBAJ?hl=pl&gbpv=1&dq=UML+BPMN+notations+book+management+project&pg=PA207&printsec=frontcover
https://www.google.pl/books/edition/Business_Process_Change/S-WKDwAAQBAJ?hl=pl&gbpv=1&dq=UML+BPMN+notations+book+management+project&pg=PA207&printsec=frontcover
https://www.google.pl/books/edition/Business_Process_Change/S-WKDwAAQBAJ?hl=pl&gbpv=1&dq=UML+BPMN+notations+book+management+project&pg=PA207&printsec=frontcover
https://www.google.pl/books/edition/Business_Analysis_Requirements_and_Proje/aCA_EAAAQBAJ?hl=pl&gbpv=1&dq=UML+BPMN+notations+book+management+project&pg=PA84&printsec=frontcover


QBAJ?hl=pl&gbpv=1&dq=UML+BPMN+notations+book+management+project&pg=PA84&prin
tsec=frontcover  , 2021; 

 

SCHOLARLY 
PUBLICATIONS BY 
PERSONS WHO 
CONDUCT CLASSES, 
WHICH ARE 
RELATED TO THE 
MODULE SUBJECT  

 
1. Kostka P., Hybrid wavelet-neural systems as signal classifier structures, Selected Aspects of Digital 

Systems in Biomedical Informatics, ISBN 978-83-62897-82-7, 2014, pp. 27-66. WSB Academy 
Publishing House. A collective work edited by Pawel Kostka.  

2. Kostka P., Nawrat Z., “Selected surgeon-machine interfaces in the structure of the vision and 
control system of the Robin Heart family of surgical telemanipulators”, "Measurement Automation 
Robotics Journal" 16, Nr 2/2012, 420-423 

3. Kostka P., Nawrat Z., Tele-Manipulation System for Minimal Invasive Surgery Support. Prototype 
for Long Distance Operation, Advances in Intelligent and Soft Computing, vol.118,  pp. 279-286, 
2012 

4. Kostka P., “Support Vector Machine Classifier with Feature Extraction Stage as an Efficient Tool for 
Atrial Fibrillation Detection Improvement”, Advances in Intelligent and Soft Computing, Springer 
Verlag, vol. 45, pp. 356-363, 2007 

5. Kostka P., “Modern MEMS Acceleration Sensors in Tele-Monitoring Systems for Movement 
Parameters and Human Fall Remote Detection”, Advances in Intelligent and Soft Computing, 
Springer, vol. 118, pp. 271-278, 2012 

R&D projects of the lecturer (chosen examples), regarding digital systems & processes planning, 
design and implementation:  
1. POIR.01.01.01-00-0653/19, Smart clothing to support injury prevention in sports, NCBiR (2020-

2022) - main contractor , 
2. Medicine Prescriptive System: Intelligent home sensor system for personalized, prescriptive health 

care (2020-2022), under Action 1.2 Research, development and innovation in enterprises of the 
Regional Operational Programme of the Silesian Voivodeship 2014-2020 co-financed by the 
European Regional Development Fund - main contractor . 

3. FP7-ICT-2011.2.1 Cognitive Systems and Robotics - IP, "STIFF-FLOP: STIFFness controllable 
Flexible and Learn-able Manipulator for noninvasive remote OPerations" (2012-2015) - main 
contractor ; 

4. 0058/R/P01/2009/06, PBR: „Design , construction, research and optimization of the human-surgical 
robot interface. Universal control console for Robin Heart telemanipulators and minimally invasive 
surgery training stations in physical and virtual environments” (2009-2012) - project manager,  

5. PBS1/A3/2/2012, "TeleRobinSurgery - development and research of new technical solutions for 
remotely controlled surgical operations using Robin Heart robots ", (2012-2015) - project manager,  

6. 2012/07/B/ST6/01238, NCN: „Development of a new research methodology for the diagnosis and 
treatment of bruxism” (2013-2016) - main contractor.  
 

TEACHING AIDS E-learning: 
Use of the remote education platform based on the Moodle system of the WSB Academy to 
provide students with lecture scripts and rich supplementary materials, including. examples of 
application solutions, illustrating the subject material and links to usefull industry resources on 
the web. 

PROJECT 
(if implemented in the 
framework of a 
classes module) 

Not applicable 
 

FORM AND 
CONDITIONS OF 
ASSESSMENT 
 
CRITERIA FOR 
ASSESSING 
ACHIEVED 
LEARNING 
OUTCOMES.   

Rules and conditions to pass the course: 

1) A credit work in the form of an essay on the description of digital transformation and the 

resulting system with the flow of digital information, in the area, institution or system selected 

by the students, using the standards of the UML and/or BPMN flowcharts standards, for 

process modelling and notation. 

 

Detailed guidelines for the preparation of the essay, including:  

• substantive proposals for essay topics (examples of DT systems and areas that 

students can describe in the credit work) and 

• guidelines for the formal structure of the essay 

are presented comprehensively in the "Credit Essay" section of the e-course on Moodle On-

Line WSB Univ. 

  

2) A written assignment to analyze research-development articles on digital transformation in a 

chosen area, provided by the lecturer or found independently by the student. 

 

https://www.google.pl/books/edition/Business_Analysis_Requirements_and_Proje/aCA_EAAAQBAJ?hl=pl&gbpv=1&dq=UML+BPMN+notations+book+management+project&pg=PA84&printsec=frontcover
https://www.google.pl/books/edition/Business_Analysis_Requirements_and_Proje/aCA_EAAAQBAJ?hl=pl&gbpv=1&dq=UML+BPMN+notations+book+management+project&pg=PA84&printsec=frontcover


Both the written assignment and credit essay in the form of a PDF file is uploaded by students to the 

OnlineWSB remote education platform in the task type resource (assignment). 

 
Evaluation criteria: 
• the completeness of the work depicting the system with digital circulation of information, 

developed as a result of Digital Transformation 
• correct preparation of the model of the described process, system in the form of flowchart 

diagrams, in accordance with UML or/and BPMN methodology, 
• analysis of the described Digital Transformation process in the form of SWOT, 
• structure and formal layout of the credit thesis. 

 
Grading scale: 

From 2 to 5, with gradation in 0.5 grade increments, with no grade of 2.5 - in accordance with 
the Study Regulations of the WSB University 

 

 
* L-lecture, C- classes lab- laboratory,  pro- project, e- e-learning 
 


