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I. SUBJECT DESCRIPTION
1. SUBJECT DATA

Subject name
Safety culture

ID (subject code) BMEGT52A420

Type of subject
contact lessons

Course types and lessons
Type Lessons

Lecture 0
Practice 2
Laboratory 0

Type of
assessment
coursework
grade
Number of
credits
3Subject Coordinator

Name Position Contact details

Dr. Pulay Márk Ágoston assistant professor pulay.mark@gtk.bme.hu

Educational organisational unit for the subject
Department of Ergonomics and Psychology
Subject website
http://www.erg.bme.hu/
Language of the subject
angol - EN
Curricular role of the subject, recommended number of terms
Programme: BSc in Physicist Engineering
Subject Role: Elective
Recommended semester: 2

Direct prerequisites
Strong None
Weak None
Parallel None
Exclusion None

Validity of the Subject Description
Approved by the Faculty Board of Faculty of Economic and Social Sciences, Decree No: 580389/21/2026 registration number. Valid
from: 27.05.2026.
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2. OBJECTIVES AND LEARNING OUTCOMES
Objectives
The course aims to introduce physics students to the theoretical foundations and practical relevance of safety culture in high-risk, complex
systems, with a particular focus on the nuclear industry. It develops a critical understanding of the interaction between human factors,
organizational processes, and technology. Through case-based analysis and collaborative work, students learn to identify, interpret, and mitigate
safety-related risks.
Academic results
Knowledge

1. Students understand the concept, evolution, and significance
of safety culture in high-risk, high-reliability systems,
particularly in the nuclear domain.

2. Students are familiar with risks arising from complex
socio-technical systems, including the concept of normal
accidents and the principle of defense in depth.

3. Students understand the limitations of human information
processing (perception, attention, memory, decision-making)
and their role in error and accident development.

4. Students know the core concepts of team cognition (Team
Mental Model, Team Situational Awareness) and their
relevance in time-critical operations.

5. Students have an overview of the psychological effects
of automation, including out-of-the-loop performance
degradation, trust calibration, and vigilance
loss.

Skills
1. Students are able to conduct structured analyses of

industrial and nuclear accidents from a human factors
and safety culture perspective.

2. Students are able to identify cognitive, team-level,
and organizational contributors to adverse events.

3. Students are able to collaborate effectively in groups
to develop case analyses, arguments, and evidence-based
conclusions.

4. Students are able to compare different safety approaches
and organizational practices based on relevant
literature.

5. Students are able to communicate analytical findings
clearly and coherently in both written and oral
formats.

Attitude
1. Students demonstrate heightened awareness of safety

risks and human factors in technology-intensive
environments.

2. Students demonstrate acceptance of human fallibility
and preference for learning-oriented, non-punitive
safety approaches.

3. Students demonstrate openness to critical reflection
and continuous organizational improvement.

4. Students demonstrate appreciation of teamwork, communication,
and leadership responsibility in maintaining
safety.

5. Students demonstrate commitment to preventive and proactive
safety thinking.

Independence and responsibility
1. Students are able to independently process and apply

relevant literature in case analyses.
2. Students are able to take active and responsible roles

in group work, contributing to shared outcomes.
3. Students are able to assume responsibility for individual

and group performance, including portfolio
quality.

4. Students are able to consciously consider the safety
implications of decisions.



5. Students are able to interpret and apply safety culture
principles in professional and organizational
contexts.

Teaching methodology
The course follows a practice-oriented approach, built on theory-informed case analysis and small-group work. Each session begins with a
short, structured theoretical introduction, followed by the analysis of real or documented industrial and nuclear safety cases. Students work in
small groups, collaboratively identifying human, team, and organizational factors, and formulating professionally grounded conclusions and
lessons learned. The learning process is supported by guided questions, moderated discussion, and reflective activities, fostering critical
thinking and transferable knowledge. Group outputs produced during the sessions are compiled into a portfolio, which documents the learning
process and forms the basis of a final presentation. Student work is supported through consultations throughout the semester.
Materials supporting learning

● A tantárgy tanulási folyamata válogatott szakirodalomra és esetalapú tananyagokra épül, amelyek támogatják a kritikus gondolkodást és
az alkalmazható tudás kialakulását. A tanulást segítő anyagok körébe tartoznak könyvfejezetek, tudományos folyóiratcikkek, valamint
ipari és hatósági jelentések a nukleáris és más nagy kockázatú iparágak gyakorlatából. A hallgatók baleseti elemzéseket,
esettanulmányokat és szervezeti tanulságokat bemutató anyagokat dolgoznak fel, amelyek az elméleti fogalmak gyakorlati alkalmazását
segítik. A tanulást audiovizuális anyagok (pl. dokumentumfilmek, dramatizált feldolgozások) is támogatják, amelyek elősegítik a
komplex események és döntési helyzetek megértését. A megadott tananyagok a csoportos feldolgozást, az önálló felkészülést és a
portfólió elkészítését egyaránt támogatják.

● The learning process of the course is supported by selected academic literature and case-based materials, fostering critical thinking and
the development of applicable knowledge. Supporting materials include book chapters, peer-reviewed journal articles, as well as industry
and regulatory reports from the nuclear and other high-risk sectors. Students work with accident analyses, case studies, and organizational
learning materials, which facilitate the practical application of theoretical concepts. Learning is further enhanced by audiovisual
resources (e.g., documentaries and dramatized case reconstructions), supporting the understanding of complex events and
decision-making processes. The provided materials support group-based work, independent preparation, and the development of the
course portfolio.

● Charles Perrow - Normal Accidents: Living with High-Risk Technologies; Princeton University Press, 1999
● Elter József, Gadó János, Holló Előd , Lux Iván : Atomreaktorok biztonsága I-II.; ELTE Eötvös Kiadó Kft.; 2013
● Szatmáry Zoltán – Aszódi Attila: Csernobil – Tények, okok, hiedelmek; Typotex Kiadó, 2019
● HBO: Csernobil, minisorozat, 2019
● Rico, R., Sanchez-Manzanares, M., & Valls, V. (2018). Integrating team coordination models: A meta-analysis of team coordination,

communication, and performance. Journal of Management, 44(2), 582–601.
● Wildman, J. L., Stoverink, A. C., Feitosa, J., & Salas, E. (2020). The science of teamwork: Reviewing and synthesizing team training

literature. Annual Review of Organizational Psychology and Organizational Behavior, 7, 251–279.
● Burke, C. S., Stagl, K. C., Salas, E., & Lazzara, E. H. (2023). Team Cognition: A new look at shared knowledge structures and mental

models in teams. Organizational Psychology Review, 13(1), 47–80.
● Cannon-Bowers, J. A., & Salas, E. (2022). Enhancing situational awareness through shared mental models in teams: An overview.

Cognition, Technology & Work, 24(2), 221–227.
● Lau, J., & Manzey, D. (2021). Trust, competence, and complacency: The influence of task complexity on monitoring behavior in

human–automation interaction. Human Factors: The Journal of the Human Factors and Ergonomics Society, 63(8), 1335–1352.
● Endsley, M. R. (2017). The Out-of-the-Loop Performance Problem and the Need for a New Look at the Role of the Human in

Automation. Cognition, Technology & Work, 19(2–3), 195–198.
● Maynard, M. T., Stagl, K. C., Burke, C. S., & Salas, E. (2015). Team adaptation: A fifteen-year synthesis (1998–2013) and framework

for how this literature needs to “adapt” going forward. Journal of Management, 41(2), 522–555.
● Christian, M. S., Pearsall, M. J., Stoverink, A. C., & Maynard, M. T. (2017). Team adaptation in context: An integrated conceptual model

and meta-analytic review. Journal of Applied Psychology, 102(3), 431–453.



II. SUBJECT REQUIREMENTS
TESTING AND ASSESSMENT OF LEARNING PERFORMANCE

General Rules
Assessment is continuous and based on active participation, collaboration, and independent work. Given the practice-oriented nature
of the course, evaluation focuses on case-based analysis, group work, and reflective processing. Course completion requires regular
attendance and timely submission of all assigned tasks.
Performance assessment methods
Student performance is assessed based on the following components: - Group portfolio: a documented collection of case analyses and
group outputs developed throughout the semester; - Final presentation: an in-depth presentation of a selected aspect of safety culture,
grounded in literature and case analysis; - In-class participation: engagement in group work, professional contributions, and
collaborative
behavior. Assessment emphasizes analytical depth, use of relevant literature, and quality of teamwork.
Percentage of performance assessments, conducted during the study period, within the rating

● Group portfolio and In-class activity: 70
● Final presentation: 30
● Total: 100

Percentage of exam elements within the rating

Conditions for obtaining a signature, validity of the signature
-
Issuing grades
Excellent 91
Very good 85-90
Good 75-84
Satisfactory 65-74
Pass 50-64
Fail 0-49
Retake and late completion
Due to the practice-oriented nature of the course, there is no traditional written exam; however, opportunities for retake and make-up
are provided. If the group portfolio or final presentation does not meet the required standards, students may submit a revised or
supplemented version following consultation with the instructor and within the specified deadline. In-class participation may only
be compensated in cases of justified absence, through additional individual or group assignments. The purpose of retake and make-up
options is to support the achievement of learning outcomes and reflective learning, rather than mere formal completion.
Coursework required for the completion of the subject
Contact hours
(lectures +
practice)

28

Preparation for
classes (reading,
case
studies)

21

Group work (in-class
and outside
class)

14

Portfolio
development

12

Preparation for
final
presentation

10

Consultations
(individual/
group)

5

Total 90
Approval and validity of subject requirements
Consulted with the Faculty Student Representative Committee, approved by the Vice Dean for Education, valid from: 04.05.2026.

BMEGT52A420 2026.09.07 1:41 5/6



III. COURSE CURRICULUM
THEMATIC UNITS AND FURTHER DETAILS

Topics covered during the term
In order to achieve the learning outcomes set out in section 2.2, the course consists of the following thematic blocks. These topics
are scheduled in the syllabi of the courses announced in each semester according to the calendar and other circumstances.
1 Human Factors Foundations of Safety
2 Human information processing, cognitive workload, nature of human error, decision-making in complex systems.
3 Complex Systems and Fundamentals of Nuclear Safety
4 High-risk industries, normal accident theory, defense in depth, evolution of nuclear safety and radiation protection.
5 Team Cognition in Time-Critical Environments
6 Team Mental Models, Team Situational Awareness, shared understanding in safe operations.
7 Team Coordination and Communication
8 Coordination strategies, standardized procedures, closed-loop communication, briefing and debriefing practices.
9 Team Adaptation and the Impact of Automation
10 Adaptation to emergency situations, psychological effects of automation, out-of-the-loop performance issues.
11 Safety Culture and Lessons from Nuclear Accidents
12 Concept of safety culture, organizational and human factors in major nuclear accidents.
13 Improving and Assessing Safety Culture
14 Organizational learning, safety culture assessment, methods for strengthening safety culture, student case presentations.

Additional lecturers
Dr. Takács Veronika megbízott oktató
Dr. Aszódi Attila dékán, egyetemi tanár aszodi.attila@ttk.bme.hu
Boros Ildikó tanársegéd boros.ildiko@ttk.bme.hu

Approval and validity of subject requirements
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