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FUNDAMENTALIZATION OF FUTURE INFORMATICS TEACHERS’ VOCATIONAL TRAINING

The article deals with the notions «fundamentalization of education», «fundamentalization of vocational training». Interconnection of informatics teaching conception and fundamental components of the subject field «Informatics» has been analyzed. The notion «fundamental knowledge» and its role in professional training of future informatics teachers has been examined. Special attention has been paid to the integration of the content of IT disciplines and Natural Science disciplines in the course of future informatics teachers’ vocational training.
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Introduction. Constant changes that happen in the modern society call for future specialists’ readiness for quick adaptation, flexible interaction with different objects and systems of the environment. Consequently, future graduates have to possess developed skills in working with ICT means, in particular with the possibilities provided by the Internet services that enable users to carry out professional activity. It is especially crucial to the future informatics teachers. They can achieve high professional level only after mastering fundamental knowledge of IT disciplines and skills of its practical application in future professional activity. So, it is required to define the ways of fundamentalization of future informatics teachers’ vocational training, improvement of the methods for IT disciplines mastering, as one of the components of future informatics teachers’ vocational training.
The topicality of the problem of fundamentalization of future informatics teachers’ vocational training is caused by the discrepancy between the needs of the modern society for highly-qualified specialists able to reorganize their professional activity in accordance with socially significant educational aims and regulatory restrictions, as well as the impossibility to ensure mastering of all modern ICT means by future informatics teachers and to predict the conditions under which they can work at school. 
The problem of future specialists’ fundamental training with the help of ICT was researched by S. Honcharenko, H. Dutka, M. Zhaldak, M. Kovtoniuk, U. Kohut, O. Polishchuk, S. Semerikov, I. Teplytskyi, Ya. Fruktova, S. Khazina, H. Shatkovska, M. Shyshkina and others. 
Some authors, for example, researched the fundamentalization of IT disciplines teaching (U. Kohut, M. Shyshkina and others); fundamentalization of the content of modern vocational training (S. Honcharenko, M. Kovtoniuk, O. Levchuk, H. Shatkovska, Ya. Fruktova and others); professional orientation of informatics education fundamentalization (O. Polishchuk, S. Semerikov, I. Teplytskyi and others) etc. However, the question of the fundamentalization of the content of future informatics teachers’ vocational training has not been studied in detail. 
The aim of the article is to define the content of the fundamentalization of future informatics teachers’ vocational training as a pedagogical problem. 
Results. Today we can observe a huge continuous stream of scientific and educational information which is constantly increasing. As a result, it is impossible to reflect all the changes in the curricular concerning future specialists’ training. All the aforesaid led to the creation of a new educational paradigm. In particular, the memorandum of the International UNESCO symposium «Fundamental (natural science and humanistic) university education»  mentions that the main properties of such paradigm should include fundamentality, integrity and orientation to personal interests. Fundamental university education has to form deep theoretical knowledge, critical thinking, to be directed to the solution of the problems concerning global ethics and global responsibility as principal standards of «new humanism» [1].
According to S. Kazantsev’s opinion «fundamentalization of education on the modern basis means its orientation to the generalization and universal knowledge, to the formation of general culture and the development of the generalized ways of thinking and activity» [2] and is based on the systematic mastering of all the disciplines stated in the curriculum and on students’ acquiring necessary practical skills to apply theoretical knowledge as well as on the creation of learners’ inner need for lifelong self-development and self-education [2].
Researching the fundamental character of education, S. Honcharenko stresses on the importance of professional education fundamentalization, as it is «the basis of specialists’ professional flexibility, which is determined by constant changes in production techniques, in the content of specialists’ professional activity» [3, p. 165], the researcher treats fundamentalization of education as the basis for «holistic professional education which guarantees systematic level of reality cognition, ability to see and research the mechanisms of self-actualization and self-development of phenomena and processes; formation of the most significant, firm, long-lasting knowledge, which is in the base of the integral perception of modern scientific worldview; formation of holistic encyclopedia view of the modern world and human’s place in it; mastering the grounds of general human culture in its natural scientific and humanistic areas; creation of the basis of professional culture and professional craftsmanship; formation of the need for self-education» [3, p. 170].
The problem of future informatics teachers’ vocational training has always been quite urgent, as according to S. Semerikov and I. Teplytskyi «generations of things and ideas change quicker than generations of people» [4]. The aim of the professional education is achieving a certain level of specialists’ training quality, which is clearly seen only in the course of their professional activity. In our opinion, fundamentalization of future informatics teachers’ vocational training has to be directed to: firstly, increasing students’ ability to flexibly react to all the changes that happen in the sphere of the academic discipline «Informatics», they are required to master all the fundamental components in the subject field «Informatics» and acquire fundamental knowledge of IT disciplines and disciplines of Natural Science cycle; secondly, increasing individual professional development and mobility.
The analysis of informatics teaching methodologies, researched by S. Beshenkov, V. Kasatkin, S. Karakozov, Ye. Samoilik, N. Ryzhova, M. Shvetskyi and others, allowed us to single out different informatics teaching conceptions in accordance with fundamental constituents of its subject field (Table 1). 

Table 1

Interconnection of informatics teaching conceptions and fundamental components of the subject field «Informatics»
	№

	The basis of informatics teaching conception
	Provided with 
	Fundamental components of the subject field «Informatics»
	Author

	1. 
	Combining theory, abstraction and realization in the discipline content 
	Learning corresponding mathematical theories, algorithms, data structures with the help of a particular programming language 
	Learning programming languages
	V. Laptiev, M. Shvetskyi and others 

	2. 
	Teaching creating formal language of the subject filed and formalization of its theory with the help of formal languages 
	Including to the content of training: mathematical bases of informatics, in particular, formal languages system; questions as for formalization of language families that are used in informatics
	World outlook, philosophy, mathematics bases
	N. Ryzhova and others 

	3. 
	Structural properties of basic and applied tasks, as well as teaching activities for their solution with the help of computer systems 
	Choosing application system on the grounds of the subject field «education»
	Teaching computing experiment
	S. Karakozov and others 

	4. 
	Search for fundamental grounds of the base science that are grouped around its main category – information 
	Learning and defining the main notions – notions of formalization and information technology in solving tasks, which makes it possible to reveal the content of information activity not only in natural science, but also in humanitarian sphere 
	The content of fundamental category of information
	S. Beshenkov, V. Kasatkin and others

	5. 
	Learning the triad – informational process; modeling and formalization; informational management basics 
	Realization of informatics interdisciplinary connections with other academic disciplines, not only on the level of information technologies means, but also on the conceptual level 
	Informational processes and information technologies as means of their automation; information systems and information technologies in terms of systems approach
	Ye. Samoilich and others 



Thus, one of the constituents of the fundamentalization of vocational training content for future informatics teachers is their mastering of such fundamental components of the subject filed «Informatics», as: 1) informational processes and information technologies as means of their automation (for example, using modeling of different processes under research or with the help of programming languages, etc.); 2) information technologies in terms of systems approach (for example, developing information system that is based on the information processing and necessary software usage). 
To determine the list of fundamental knowledge of IT disciplines we should mention that scientists consider fundamental knowledge as: the main notions and terms; facts of day-to-day reality and science; the main laws of science; theories; methodological knowledge; assessment knowledge [5, p.104]; pivotal, backbone, methodologically relevant conceptions, which lead to the sources of understanding, to priority essence [6].
On the basis of the content of the abovementioned definitions of the notion «fundamental knowledge» and on the content of future informatics teachers’ fundamental training, which was defined in the works by N. Morze, fundamental knowledge, necessary for future informatics teachers in their professional activity, includes knowledge of such branches of IT disciplines as: informatics theoretical basics (information, informational processes, information encoding); data structure (knowledge of the basics of data structure and presentation); global network Internet (skills in the information searching, software development using Internet services, etc.) and others.
Concerning fundamental knowledge of the disciplines of the Natural Mathematics cycle, special attention should be paid to the notions that are learnt within the disciplines «Mathematical Logic and Theory of Algorithms», «Discrete Mathematics» and others, in particular: set theory, set operations (cut set, extraction, etc.); binary relations; propositions; proposition operations; Boolean functions, etc.
Ya. Fruktova’s opinion is also worth consideration in terms of our research. She mentioned that fundamental training should be carried out with implementation of integrated academic disciplines in order to ensure the systematic character of academic disciplines studying, to avoid educational material doubling, to strengthen interdisciplinary connections. She believed that vocational training content could be treated as a complicated integrated phenomenon, structured like a system of getting professional knowledge, development of corresponding skills and know-how, mastering the experience of research activity in the professional area, as well as formation of personal values and orientation to the future professional activity [8, p. 314].
Thus, we think that integration of the content of IT disciplines and disciplines of Natural Science cycle, as well as application of the acquired fundamental knowledge of these disciplines by future informatics teachers in their vocational training will encourage increasing their individual professional development and mobility. 
Conclusion. Thus, fundamentalization of the content of future informatics teachers’ vocational training means its direction to intensification of students’ ability to flexibly react to all changes happening in the sphere of the academic discipline «Informatics» on the grounds of their mastering fundamental components of the subject filed «Informatics» and acquiring fundamental knowledge of IT disciplines and the disciplines of Natural Science cycle, integration of these disciplines in the course of future informatics teachers’ vocational training will encourage increasing their individual professional development and mobility. 
In our opinion, further investigations are necessary to analyze the efficiency of the implementation of the integration of the content of IT disciplines and Natural Science disciplines with the content of future informatics teachers’ vocational training. 
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ФУНДАМЕНТАЛІЗАЦІЯ ЗМІСТУ ПРОФЕСІЙНОЇ ПІДГОТОВКИ МАЙБУТНІХ УЧИТЕЛІВ ІНФОРМАТИКИ ЯК ПЕДАГОГІЧНА ПРОБЛЕМА

У статті розглянуті поняття «фундаменталізація освіти», «фундаменталізація професійної освіти». Проаналізовано взаємозв'язок концепції викладання інформатики та фундаментальних складових предметної галузі «Інформатика». Розглянуто поняття «фундаменталізація знань» та його роль у професійній підготовці майбутніх учителів інформатики. Зазначено роль інтеграції змісту інформатичних дисциплін та дисциплін природничо-наукового циклу для забезпечення професійної підготовки майбутніх учителів інформатики.
Ключові слова: фундаментальні знання, професійні підготовка, майбутні вчителі інформатики.
