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Abstract  
Preparation for a lesson is an integral part of the work of teachers of all disciplines. In the last twenty 
years, the concept of form and preparation of teaching has changed. Due to the potential of 
information technologies the multimedia and visualisation comes into play. The paper is focused on 
specifics of lesson preparation of technical subjects at vocational school and it aims to assess the 
current status of the issue in the Czech Republic and to present the main results of the research 
focused on the concept and structure of the written and digital materials prepared for a lesson by 
teachers of technical vocational subjects. Even if the teachers have a large number of possibilities to 
use the digital tools our survey has shown that the preparation for teaching has mostly the form of 
presentations created in PowerPoint. The core of such prepared materials is concentrated mostly on 
teaching content. The use of innovative teaching method is negligible. The reason for such state could 
be due to the fact that teachers of vocational subjects belong in many cases to a generation that does 
not have a deep-rooted relationship with information and communication technologies. 
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1 INTRODUCTION  
Planning and preparation of teaching is of strategic importance in the work of teachers. It is one of the 
key phases of the teaching process and represents several design levels. As many authors point out, 
it is a prerequisite for quality teaching and prevention of many negative phenomena. At present, there 
are very few studies in the Czech Republic that would systematically focus on this area, even though it 
is an area that has changed significantly over the last twenty years. The aim of the paper is to 
evaluate the current state of the problem solved in the Czech Republic and to present some results of 
the research carried out at selected technical vocational schools in the concept and structure of digital 
and written preparation for teaching. We will then make recommendations for pedagogical practice. 

2 THE THEORETICAL BASIS OF PREPARATION OF THE TEACHING OF 
TECHNICAL SUBJECTS 

The preparation for a lesson is an essential part of the educational work of every educator, that is, a 
teacher of technical subjects. It is a prerequisite for a rational and effective management of the 
teaching process itself. The main goal of the lesson preparation is to think on methods and procedures 
to achieve set learning objectives. Digital and/or written preparation facilitates orientation and clarity 
during a lesson. When analyzing the results of the teaching/learning process, we can make a 
reflection and to modify and to complement the processes in our preparation as a basis for future 
teaching. The form and size of lesson preparation are not given in the Czech Republic and is based 
on the requirements and needs of the teachers themselves and on the requirements of the school 
management. In the literature, however, we find suggestions and recommendations on its form and 
scope ([1], [2]) but, even if this is a significant topic, in the Czech Republic it has not currently received 
an adequate attention. The only monograph is the work of S. Rys [3], which is currently obsolete and 
inadequate. Some partial outputs, articles in journals and textbooks were published later ([4], [5]). 
Partial information related to the specifics of the preparation of the teaching of technical subjects is 
also found in studies focusing on the use of information and communication technologies in education 
[6]. However, we do not have systematic sources (monographs, sophisticated methodical materials) 
today. 

The specifics of the planning and the preparation of teaching of technical subjects are based on the 
following characteristics of the technical courses [7]: 
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• The complexity of technical systems and processes and the need for adequate simplification for 
teaching purposes (but not at the cost of distortion). 

• The need to prepare a material basis and materials for teaching using learning tools, didactic 
techniques and laboratories/workrooms. (With respect to the limited availability of the necessary 
tools). 

• The content of the curriculum and its selection in view of the rapid technological progress in the 
technical branches. 

• Lack of appropriate textbooks in variety of technical branches. (Existing materials are largely 
obsolete or non-existent). 

• Teacher experience (preparation for teaching varies with the teacher's growing experience). 

At present, we have no relevant information on the form and conception of written and digital lesson 
preparation of teachers of technical subjects at vocational secondary schools in the Czech Republic. 
Based on research on the use of information and communication technologies in teaching, it can be 
concluded that the form and amount of lesson preparation for the teaching of technical subjects has 
changed in the last 20 years with regard to the use of available information technologies [6]. Our 
experience so far has shown that teachers of technical subjects have a lack of time to prepare, and in 
most cases, the preparation has a form of a basic tutorial presentation created in PowerPoint. The 
variety of multimedia tools for teaching is used at a minimum. This is despite the fact that the 
possibilities of creating multimedia presentations and animations do not require deeper knowledge in 
computer science or programming. One possible cause is that the majority of teachers are still not 
adequately related to ICT and are a digital immigrant generation [8]. 

For the real practice of technical education, the question of the structure of the written or digital 
preparations for the teaching of technical subjects and the good examples of their creation is 
meaningful. By analyzing national and available foreign sources, we conclude that most relevant 
materials on this issue are limited to general recommendations and procedures in the process of 
effective planning and implementation of teaching, in the Czech Republic. The point of view of 
different branches and the specificities of technical sciences are insufficiently reflected. 

3 PEDAGOGICAL RESEARCH 
In view of the above, we have conducted a research in which we focused on the scope, concept and 
structure of written and digital preparation for teaching at technical subjects teachers at secondary 
vocational technical schools in the Czech Republic. We assume that in practice there is a 
predominance of written preparation for teaching and the core of the preparation is the curriculum 
(content of the lesson). Other features are represented to a minimum. As a research method, we used 
analyzes of available information sources (selected examples of written teachers' lesson preparation) 
a questionnaire and a controlled interview followed by the synthesis of the findings and the drawing of 
critical conclusions and recommendations.  

In the questionnaire we have asked the following research questions: 

1 What is the structure and form of your written preparation for teaching unit (mental, written, 
syllabus, detailed ...)? 

2 What is the structure and form of your digital preparation for a lesson (mental, written, syllabus, 
detailed ...)? 

3 What software and tools do you use to develop a written and or digital preparation for teaching? 

4 What problems do you encounter when preparing the lesson (lack of time, lack of materials, 
lack of tools, other ...)? 

5 Additional comments to your lesson preparation ... 

The research sample consists of 57 teachers of technical subjects from 17 secondary vocational 
technical schools in the Czech Republic (South Moravia Region). The following technical branches are 
represented among the teachers of the available selection (Table 1): 
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Table 1.  Technical branches in research 

Technical branch No. of respondents 

Electrical engineering 17 

Mechanical engineering 26 

Informatics 5 

Construction 2 

Woodworking 7 

3.1 Summary of the main research findings 
The following are research findings on individual research questions: 

1 What is the structure and form of your written preparation for teaching unit (mental, written, 
syllabus, detailed ...)? 

In the case of this item, the respondents stated the various elements of their written 
preparations: learning objectives, content (curriculum), tasks and exercises for students, 
timetable for each phase of the teaching unit, teaching tools. However, the parts of the teaching 
unit according to the theory of general didactics are unevenly distributed. The vast majority of 
teachers said that the main part of their lesson preparation is curriculum (content, teaching 
activities), even if other didactic information is always included in the preparation. A significant 
part of the respondents stated that the preparation includes tasks and exercises for students 
and a timetable of the activities (21 respondents). A relatively small number of respondents (11) 
stated that their lesson preparation includes learning objectives though the learning objectives 
are an important starting point for preparation of the teaching unit, from which the next steps are 
developed. 

2 What is the structure and form of your digital preparation for a lesson (mental, written, syllabus, 
detailed ...)? 

For this item, all respondents agreed that their specific preparation for the unit (lesson) has the 
text form, although the preparation size varies. The vast majority of respondents (41) said that 
the lesson preparation is a syllabus, which is relatively brief in the range of a maximum of two 
pages of text created in Word or a PowerPoint presentation in the range of maximum 3-4 slides. 
16 respondents said that their lesson preparing is more detailed, i.e. 4-6 pages processed in 
Word or a more detailed presentation in the range of 6 - 10 slides. However, it is not possible to 
clearly define the boundary between the syllabus and the detailed preparation for teaching, 
because its form can be varied (text, tables, charts, formulas, pictures, diagrams ... etc.). In 
addition, valuable multimedia documents (tutorials, simulations, animations, etc.) can be part of 
the teaching unit preparation. All the respondents stated that they have printed their preparation 
and have it in paper form. 

3 What software and tools do you use to develop a written and or digital preparation for teaching? 

The analysis of the obtained data shows that Microsoft PowerPoint (47 respondents) and Word 
(39 respondents) are the most used preparation tools. Other SW tools; video editing programs 
(Movie Maker), and Excel and Internet browser; are represented to the minimum extent. Some 
of these are specialized programs for technical education Specialized programs (CAD systems, 
design systems, simulation programs, designing programs, etc.) for the needs of technical 
education use a total of 16 respondents. None of the respondents mentioned other 
programming tools for advanced presentations, animation and 3D technology (e.g. Adobe 
Captivate, Cinema 4D). 

4 What problems do you encounter when preparing the lesson (lack of time, lack of materials, 
lack of tools, other ...)? 

In this case, there were two points in which teachers found a problem in the field of preparation 
- lack of time and lack of teaching aids, lack of appropriate teaching materials and inappropriate 
learning spaces (labs, workrooms). The lack of time for preparation indicates a total of 28 
respondents. 31 respondents report a problem with inappropriate teaching aids, equipment and 

6216



teaching materials. Other areas are also represented: problematic co-operation with other 
teachers, different students' abilities and the need to prepare differentiated training for students. 

5 Additional comments to your lesson preparation ... 

Only 7 responses were found for this item. Respondents point out that due to lack of time the 
preparations are only brief; sometimes they do not make a written preparation or review it; they 
“recycled” existing materials. 

Even if he research results cannot be generalized due to a small research sample it is clear from the 
above data that the main part of the written lesson preparation for the course is the curriculum 
(content of the lesson). Learning objectives as an important part of preparation are almost missing in 
teaching unit preparations. It has also been shown that teachers mostly use PowerPoint and Word. It 
has also been shown that teachers see the problem in particular in missing materials and lack of time. 

4 DISCUSSION 

4.1 Reasons of unsatisfactory status and recommendations for pedagogical 
practice 

There are more reasons for this non-compliant situation in the lesson preparation of technical subjects 
in the Czech Republic. After 1989, there were major changes in the frame of vocational training. From 
the system of unified education, we have reached a system of framework educational documents (so-
called framework education programs - FEP. Specific learning objectives and implementation 
procedures are left to the school level. Inspection bodies (the Czech School Inspectorate) usually 
focus on the control of other compulsory school documentation, and the preparation of the lessons is 
neither controlled nor required. 

At the same time, however, opportunities for education abroad were opened and there was a decline 
in interest in technical education in favour of humanities. Vocational technical education at secondary 
vocational schools has entered a recession. As a result, there is little interest in technical disciplines, 
minimal cooperation between technical schools, and low sharing of examples of professional practice.  
Nowadays, with the market revival there is a need for many skilled technicians but decision makers do 
not bring appropriate support nor in lifelong learning nor in financial budget of schools.  

As the analysis of acquired data showed, the vast majority of respondents indicate the length of 
teaching practice of 15 years or more. Only one respondent is a beginning teacher (half a year of 
practice). These are teachers who are middle-aged and do not have an adequate relationship to digital 
media. At present, there is also a clear overload of teachers with many administrative duties. Due to 
the restricted budget there is another trend - lack of teachers. Therefore it is frequent, that teachers 
have to teach 8 to 10 vocational subjects in several technical disciplines. 

4.2 Recommendations for practice 
On the basis of our previous research findings, it is possible to recommend to teachers of technical 
subjects the following elements in structure of digital or written preparations and methodological 
sheets:  

− well-defined learning objectives 
− content of teaching (curriculum) 
− schedule of activities 
− teaching tasks for students  
− selection of teaching aids and tools 
− Follow-up, or notes on the difficulty in the curriculum.  

The current concept of the didactics of technical subjects focuses on the appropriate mediation of 
educational content. From the point of view of technical education, a process of didactic 
transformation by incorporating the latest knowledge into teaching is desirable. The final stage of this 
transformation is a project of teaching with all the necessary requisites. Portfolios (a selected set of 
representative materials in teacher's work according to a certain structure) can help teacher to 
produce a well prepared lesson preparation. They should include representative preparation for the 
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teaching of certain thematic units. This creates a coherent material for those topics that are not 
appropriately didactically processed yet. 

Teachers can be encouraged to study foreign sources. Topics processed for teaching purposes are 
much more extended abroad (Germany, Great Britain, Switzerland, Sweden) than in the Czech 
Republic. This claim is supported by other authors and sources of information ([9], [10], [11], [12]). In 
German and English sources, we find a lot more sources focusing on the issues of planning and 
preparation of the teaching of technical subjects, including in relation to the application of information 
and communication technologies. Teacher can find a variety of programming tools to create advanced 
presentations and multimedia applications. However, this needs sufficient time for preparation and for 
lifelong learning. 

5 CONCLUSIONS 
The presented article is devoted to the issue of preparation for teaching technical subjects. Our 
intention was to find out what the written and digital preparation for the teaching of technical subjects 
in a selected area in the Czech Republic (South Moravia) is. Permanent lesson preparation is 
understood as an obvious part of the work of teachers in all educational systems. Our research has 
shown that teachers in the Czech Republic face some problems that may lead to inadequate or 
outdated preparation. Therefore, it is necessary to pay attention to this area and to create methodical 
support of the work of teachers of technical subjects. Such outputs (published in the national 
language) can be of benefit to technical didactics of technical subjects and teachers not only in the 
case of the Czech Republic. 
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