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Questions for the state rigorous exam - oral part - the didactics of technical education and the scientific basis of technical education
The oral part of the rigorous examination consists of an examination of the scientific basis of the chosen field of study and of the relevant subject didactics, as well as of pedagogy and pedagogical psychology. The questions mentioned below focus on the scientific basis of technical education (particularly technical sciences) and on the didactics of technical subjects with special attention to technical education.

The candidate must demonstrate a deep theoretical knowledge of the essential and general context within the required areas of questions from both the didactics of technical education and the scientific basis of technical education. Specific knowledge of the multitude of phenomena is not considered as essential. By contrast, the ability to creatively use the knowledge with respect to the subject of pedagogy is required.

The candidate answers 2 questions on the didactics of technical education and 2 questions on the scientific basis of technical education. The latter are distributed into five areas, from which the examinee chooses and prepares for three. The choice shall be in direct connection with the topic of the candidate`s rigorous work and shall be announced by the candidate  no later than 40 days before the expected date of the state rigorous examination to the management of the Department of Technical Education.

The areas are as follows:

1. Materials

2. Technology

3. Technical systems of engineering character
4. Technical systems of electromechanical character
5. Information technology
Didactics of technical education 
1. Field didactics of technical subjects and didactics of technical education. Subject didactics as a scientific discipline.

2. Basic concepts of didactics of technical education. Concepts and trends of technical education.

3. Curriculum, didactic transformation in technical education.

4. A set of teaching methods with regard to the teaching of technical subjects.

5. The choice and effective use of organizational forms of teaching in the conditions of teaching technical subjects.

6. Application of interdisciplinary relationships in the conditions of teaching a technical subject.

7. Terminology in the didactics of technical education and in the teaching of technical subjects.

8. Analysis of possible uses of learning tasks with respect to the teaching of technical subjects.

9. Technical experiment in teaching technical subjects.

10. Material teaching aids.

11. Structuring teaching aids for the implementation of teaching technically oriented subjects.

12. Teaching about information and communication technology, possibilities of using educational programs.

13. Multimedia in teaching.

14. Project-oriented teaching with computers.

15. Evaluation of the results of teaching technical subjects.

16. Didactic problems associated with the use of technical literature.

17. Personality of the teacher of technical education and his/her competence.

18. Possibilities of pupil preparation for the choice of technically oriented professions.

19. Ecological education in the process of teaching technical subjects.

20. Teaching about safety and hygiene at workplace.

21. Ergonomics within the work of the teacher of technical subjects.

22. Teaching about materials, application of the concept of material properties management in teaching.

23. Teaching about technical objects.

24. Teaching about technical activities within the current concept of technical subjects at primary schools, possible innovations.

Scientific basis of technical education 

· Materials

1. The role of materials in civilization, the current situation.

2. Interdisciplinary relations of materials science.

3. The concept of material, classification of materials.

4. Properties of materials. Dynamic conception of material properties. Influence of external factors on the properties of materials.

5. Control of material properties.

6. Composition of materials and structure of materials.

7. Metals and their alloys.

8. Plastics.

9. Composites.

10. Wood and materials based on it.

11. Glass and ceramics.

· Technology
12. The role of technology in civilization, current trends in development.

13. The concept of technology, classification of technologies.

14. Foundry, powder metallurgy, production of ceramics.

15. Processing of materials by forming.

16. Processing of technical materials by machining.

17. Methods of cutting materials other than machining.

18. Joining materials.

19. Electrotechnology.

20. Laser technologies.

21. Other contemporary technologies.

· Technical systems of engineering character (ENG)

22. Methods of classification of technical systems of engineering character (hereinafter ENG).

23. Normalization. Graphic means of communication about ENG.

24. Statics - ENG solutions.

25. Flexibility and strength of ENG.

26. Parts of machines. Tolerance and matching.

27. Mechanisms (transfers).

28. ENG for handling.
29. ENG for operation with fluids.
30. ENG in energetics.
31. ENG for machining.
32. ENG household appliances.

· Technical systems of electrotechnical character
33. Fundamentals of electronic and molecular physics. Special electrophysical phenomena (thermal, optical, mechanical, Hall).
34. Non-harmonic waveforms in electrical circuits and, subsequently, in electrical networks, circuits with distributed parameters.
35. Modern wiring of residential houses, electrical equipment, main principles, and new ways of installation thereof.
36. Analysis of signals in digital and analogue technology, effects on signal shape - distortion. Signal generators, oscillators, comparators, phase detectors.
37. Technical cybernetics (basic concepts, system, model, block), mathematical models, controllers, state theory of regulation.
38. Higher forms of automatic control, basics of telemechanics, robotics and logic systems.
39. Electrical machines for special purposes (commutator machines, tachogenerators, selsyns, repulsion and reaction motors, linear motors).
40. Electric drive and its composition, mechanical, energetic properties and control.
41. Modelling in electrical engineering, electrical engineering kits, categorization, didactic content, verification for the field of technical education.
42. Computer technology in education in electrical engineering, use of model systems (CAD, EWB, etc.), measuring systems (Eflab, ISES, etc.), the Internet and computer networks for teaching electrical engineering.
· Information technology  

1. Information technology and its importance for the society

2. Computer as the main tool for the use of information technology

3. Internet and its services

4. Overview of hardware required for PC operation

5. Operating systems and their importance

6. Commonly used application software and its distribution

7. Computer 2D and 3D modelling and its importance

8. Multimedia programs and their applications

9. CAD systems

10. Structure of the Primary School Information System

11. Computer as a didactic tool

12. Programming as a means of creating educational application software

13. Types of educational application software. An overview of available educational software on Czech market, with regard to the needs of technical education.
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