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Abstract 
The development of information society requires modern education to correlate with dynamic changes 
in social environment, huge amount of incoming information and rapid development of information 
technology. Personality’s information culture enhancement is of particular importance in an 
information-oriented society. Information culture is a constituting part of culture connected with 
information aspect of human life. 

Nowadays the term information culture is becoming diverse: its structure is growing, new content 
components appear and personal information culture requirements are changing due to professional 
and personal demands. As a result, there comes a necessity to highlight the constituent parts of 
personality’s information culture that will give an opportunity to unite the interests of a particular group 
of people (for example, schoolchildren). But as schoolchildren information culture is rather diverse 
(one is keen on playing computer games, the other one likes programming, the third one is using 
social networks, etc.) there comes a necessity to determine basic information culture of 
schoolchildren. 

The system of supplementary education for children possesses a great pedagogical potential in 
forming basic information culture of schoolchildren. It is a flexible socio-pedagogical system that is 
highly adaptable and gives a diversity of educational services providing opportunities for personal, 
professional and creative development. 

The authors of the article developed a didactic support aimed at forming schoolchildren’s basic 
information culture. This didactic support consists of a modular training programme of continuous 
computer science and information technology teaching (SCIT), a study guide for propaedeutic and 
basic stages of teaсhing, a set of tests, activities and projects and didactic materials of different 
complexity. 

The results of experiment showed that the main indicators of schoolchildren’s basic information culture 
formation at the experimental group studying according to the modular training programme of 
continuous SCIT teaching were higher than that of a control group using traditional methodology. 

The research data show that the developed didactic support provides effective and holistic process of 
schoolchildren’s basic information culture formation on condition that the principle of continuity is 
realized both in the course content and in collaboration of supplementary education institutions and 
secondary schools. The usage of educational potential, different forms and methodology, flexibility of 
supplementary education institutions and the absence of demanding standards allow educators to 
enhance the level of basic information culture of schoolchildren. 

Keywords: information culture of personality, basic information culture of schoolchildren, computer 
science, information technology. 

1 INTRODUCTION 
Nowadays rapid changes influencing the enhancing role of education are going on in all the spheres of 
life. According to academician A.M. Novikov (Russian Academy of Education), these changes are 
closely connected with the fast movement of humanity towards a new post-industrial phase of its 
development. This phase can be called differently: information society, society of knowledge, service 
society. The new type of economy is respectively called innovative economy or economy of 
knowledge. 

“The development of information society requires modern education to correlate with dynamic 
changes in social environment, huge amount of incoming information and rapid development of 
information technology” [1]. As a result computer science and information technology (SCIT) is taught 
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at every educational level in Russian Federation. SCIT teaching and its usage in the educational 
process has become the subject of research for a number of scholars and practitioners [2, 3]. For 
instance, some authors state that “technology helps transform education and can make a positive 
difference to effective schooling when the users understand its possibilities and embrace it as a 
teaching and learning tool” [4]. Others consider information technology usage in task-oriented teaching 
of students in order for them to be responsible for studying [5]. 

A special attention in the information society is given to the personality’s information culture 
enhancement. Information culture is a constituting part of culture connected with information aspect of 
human life. Nowadays the term information culture is becoming diverse: its structure is growing, new 
content components appear and personal information culture requirements are changing due to 
professional and personal demands. As a result there comes a necessity to highlight the constituent 
parts of personality’s information culture that will give an opportunity to unite the interests of a 
particular group of people (for example, schoolchildren). But as schoolchildren’s information culture is 
rather diverse (one is keen on playing computer games, the other one likes programming, the third 
one is using social networks, etc.) there comes a necessity to determine basic information culture of 
schoolchildren. 

The system of secondary school education in Russia is in charge of basic information culture of 
schoolchildren formation. This is supposed to be done with the help of computer science and 
information technology (SCIT). But due to some organizational problems there appears a break in the 
continuous process of SCIT teaching which leads to dissimilarity in competence formation, lack of 
systematic SCIT knowledge and experience in IT activities. The usage of children supplementary 
educational system potential is one of the possible solutions for this problem. It will enable teachers 
and practitioners to counterbalance the highlighted drawbacks of secondary schools and meet the 
requirements of the information-oriented society in terms of schoolchildren’s basic information culture 
of formation. The system of SCIT supplementary education [6, 7] provides schoolchildren with an 
opportunity to get basic knowledge in this field and also to deepen their knowledge in a diversity of 
school subjects as well as enhancing general and creative development.  

2 METHODOLOGY 

2.1 Basic information culture of a schoolchild: definition and structure 
We consider basic information culture of a schoolchild to be a set of developing personality traits, 
system of knowledge and skills that characterizes his or her ability and readiness for IT activities.  

Having analyzed the results of psychological and educational research dedicated to the information 
culture formation and development we came to the conclusion that the following components could be 
distinguished in the structure of basic information culture of a schoolchild: motivational-value, 
cognitive, activity-related and communicative. Information culture is considered to be a historical 
notion that depicts the realia of the time context. 

The motivational-value component deals with: information culture awareness as the value in demand 
as well as the role of IT in the modern society development; the necessity to develop information 
culture; emotional and value-based attitude towards information culture itself, the objects and facts of 
the changing information environment; the knowledge of legal rules, ethical and moral regulations of 
working in the information environment. 

The cognitive component characterizes a definite standard of knowledge in terms of data accessing, 
storage, processing, transmission and usage via IT. This knowledge is aimed at forming IT activities 
experience and awareness of his or her objectives and abilities to fulfill this kind of activities. 

The activity component includes productive and reproductive skills of information processing; abilities 
to work with different IT tools as well as abilities to select and collect information about the possibilities 
of using IT to meet educational and cultural requirements. 

The communicative component includes a schoolchild’s ability to lead flexible and constructive 
dialogues of the following types: «person - person», «person - computer», «person - computer -
person»; a schoolchild’s understanding of computer communication ethics and tact. All the 
components are fundamental and interconnected. They constitute the entity of a schoolchild’s basic 
information culture at the modern stage of social development. 
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2.2 Educational potential of the system of supplementary education in 
forming schoolchildren’s basic information culture 

The system of supplementary education of children possesses a great educational potential in forming 
basic information culture of schoolchildren. It’s a flexible socio-pedagogical system providing a variety 
of educational services and conditions for personal, professional, creative development. It is aimed at 
satisfying the educational needs of learners. Schoolchildren’s objectives and interests are of primary 
importance in the institutions of supplementary education of children. 

The basic principles of institutions of supplementary education of children are: every child can choose 
an educational field and activity as well as time period to achieve his or her goals; children and 
teenagers are involved in different activities aimed at satisfying their demands and meeting their 
interests; every person has an opportunity for creative self-development, self-actualization and self-
determination; person-centered approach is used and the «situation of success» is created for every 
child; educational process possesses personal activity features and helps to develop personal 
motivation for creative work and cognition, self-realization and self – determination; people of different 
specialties interested in working with children are involved as teachers. 

The system of supplementary education of children possesses a number of features that are subtle or 
lacking in the system of secondary education. They are personal orientation of the educational 
system; subject- and practice-oriented instruction; mobility; multifunctionality; multiple-level; diversity 
of educational content, forms, methods as a result of the teacher’s freedom in choosing them, 
personalization of educational technologies and methods as a requirement for meeting consumers’ 
demands; implementation of practice-oriented function through the content of teaching materials. 

The establishments of supplementary education and the process of basic information culture of 
schoolchildren possess a number of interconnected features: voluntariness, openness, equal 
opportunities for everyone to use educational resources, orientation for the development of creative 
abilities, creating situations of success, professional self-determination and social adjustment of a 
personality.  

Analyzing all the above mentioned, it is possible to state that the system of supplementary education 
together with secondary school possess a great educational potential in forming basic information 
culture of schoolchildren. 

2.3 Designing educational objectives of basic information culture of 
schoolchildren  

When designing educational objectives the authors considered the hierarchy of educational objectives 
by B.S. Gershunskyi [8], Figure 1.  

 

 

 

 

 

 

 

 

 

 

Pic. 1. Hierarchy of educational objectives 
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Figure 1. Hierarchy of educational objectives 

Information literacy is the initial stage of basic information culture formation. It presumes personality’s 
computer literacy development (i.e. to be a certain level computer user, to know its structure, 
components and working principles (including computer architecture), the ability to solve problems 
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with the help of a computer), the knowledge of information, its environment and laws according to 
which it is functioning as well as a wide spectrum of informational demands, the abilities to understand 
the flow of incoming information, the skills of saving information for repeated usage, development of 
algorithmic thinking. 

Information competence includes the development of children’s abilities to create new information, to 
adequately choose and assess information and the ability to communicate in the informational sphere. 
One can think of a schoolchildren’s information competence when children have an opportunity to 
apply their IT skills when studying other curricular subjects. Technological and intellectual skills 
including systematization and information search, ability to work with computer information models, 
developed algorithmic thinking are cultivated when teaching SCIT.  

Taking into consideration all the above mentioned, the fundamental objectives of basic information 
culture formation of schoolchildren in the system of supplementary education are the following: rise of 
Information literacy level (information literacy formation), development of algorithmic thinking and 
creative abilities of schoolchildren. 

The defined objectives were divided according to time criterion into strategic (perspective), tactical 
(medium) and operational (immediate) objectives. When selecting the content of basic information 
culture formation the authors considered operational (knowledge, skills and experience in IT), tactical 
(educational abilities and skills) and perspective (development of personal gifts and abilities) 
educational objectives.   

Operational objectives are the objectives of a lesson or objectives aimed at forming particular personal 
qualities, etc. 

The following classification of educational abilities and skills was developed according to the basic 
activity criteria (social, informational, communicative, cognitive, technological). (Table 1)   

Table 1.  Classification of educational abilities and skills. 

Educational abilities 
and skills Learner’s activity Topics and types of work aimed at forming particular 

educational skills  

Educationally-  
organizing 

Planning, organizing, 
controlling, regulating 
and analyzing of 
learner’s personal 
educational activity  

Individual practical work; development and 
implementation of individual and group projects. It is 
important to design a plan of activities and follow it 

Educationally-  
informative  

Information search, 
processing and usage for 
educational purposes  

Internet search engines, query language, information 
resources, designing, creating and editing data bases; 
modeling; spread sheets, diagrams, types of diagrams, 
designing and editing of diagrams; individual and group 
project fulfillment via IT 

Educationally-
intellectual 

Clear structure of the 
process of setting and 
solving educational tasks 

Modeling; designing, creating and editing of data bases; 
problem solving with the help of spread sheets; 
information measurement; notations; algorithmization and 
programming 

Educationally- 
communicative  

Organizing collaboration 
and providing mutual 
understanding between 
different students 

Discussion: what is information; how to measure 
information; the way IT influences society. Participation in 
group projects provides opportunities for constructive 
collaboration between group members  

Educationally- 
technological  

Working with different 
types of information via 
IT  

Computer file system; programming; designing,  editing 
and formatting images and texts; designing, editing, 
calculating and constructing diagrams by the 
instrumentality of spreadsheets; designing, editing and 
inquiry processing in data bases; designing and editing of 
multimedia presentations; Internet information search and 
email usage; work in computer networks; fulfillment of 
individual and group projects with different types of 
information 
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The strategic objective of basic information culture of schoolchildren covers a substantial time period 
and that is why its character is rather general. As a rule, the strategic objective deals with the 
formation personal traits that are more or less stable. Due to its general character strategic objectives 
are designed for the whole educational process of an educational establishment. Strategic 
(perspective) goals are aimed at developing learners’ personal qualities and abilities. They are 
awareness, initiative, creativity, self-regulation, flexibility, persistence, algorithmic thinking, readiness 
for planning, correcting mistakes, search for different variants of problem solution.  

Creative component of the personality has to meet the requirements imposed by the modern science. 
Creative abilities synthesize features and traits of a personality stating whether they meet the 
requirements of a definite type of creative activity. The authors considered the following classification 
of creative abilities presented by B.I. Andreev. [9]: motivational and creative activity and personal 
orientation; mentally-logical abilities of a personality; mentally-heuristic abilities of a personality; 
worldview features promoting learning and creative activities; abilities for self-management; 
communicative and creative abilities; individual abilities of a personality promoting learning and 
creative activities; moral qualities; esthetic qualities. 

Bloom’s taxonomy [10] and typology of educational objectives by V.P.Bespalko [11] were used to 
characterize the learning activity at different levels of knowledge acquisition. Three levels of 
knowledge acquisition are presented in table 2.  

Table 2.  Characteristic of learning activity at different levels of knowledge acquisition 

Level Level characteristic Control Activity type 

Understanding  
(acquaintance and 
reproduction) 

A learner understands basic 
notions, can establish cause-
and-effect relations and list 
operational sequence  

A learner can reproduce 
received information, implement 
acquired activities and solve 
routine problems  

Reproductive 

Application according 
to the template  
(heuristic level) 

A learner performs the tasks 
similar to those described during 
the lessons  

A learner chooses the 
appropriate sequence of actions 
and performs them correctly 

Productive  

Creative application 
(creativity level) 

A learner can fulfill the tasks 
demonstrating original way of 
working. At the same time he or 
she has to correct  mistakes and 
explain their reasons  

A learner works creatively and 
productively. His or her activity 
is of subjective and objective 
novelty  

Productive  

2.4 Development of content, forms and methods of didactic support 
Content selection of schoolchildren’s basic information culture characterized by continuity is based on 
a number of approaches and principles.  

Integrative approach. The research revealed a series of favorable opportunities for integrating the 
following subjects: enriching computer science, computer science, programming and information 
technologies. The implementation of the principles of unity and acceptability, context and concept 
consideration is the general basis used for subject integration. The following integration gives an 
opportunity to intensify the learning activity, to develop the elements of creative personality and to 
promote motivation. 

Activity approach is one of the basic principles of the system of supplementary education. It presumes 
that when designing the content the specific learning activity of information processing is modeled in 
the learning process. That is done:  

• to provide children with knowledge and necessary skills for processing information, starting from 
setting goals to analyzing the process and results of education; 

• to provide children with IT skills, so that a learner could easily adapt to the changes of the 
information-oriented society. 
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Functionally-modular approach requires teaching material to be grouped into connected and at the 
same time independent modules. Every module contains a certain amount of teaching material and is 
aimed at developing a set of practical skills to fulfill certain tasks; a number of modular items; 
possibilities for enriching the content due to the needs of the learners.  

The principle of double inclusion of basic components into the system, defined by V.S. Lednev [12], 
states that the content of a given subject is implemented both as a subject (first inclusion) and as 
«inclusions» in the content of other subjects (second inclusion).  

In order to implement the principle of psychological and age-related features the authors used Piaget’s 
theory of cognitive development as it is considered to be the most developed in psychology. When 
designing the content of basic information culture of schoolchildren the authors considered the 
concrete operational stage, the beginning of abstract thinking and the stage of formal operations 
covering the age of learners at the institutions of supplementary education of children (aged 7-16).   

The uniformity of the content of schoolchildren’s basic information culture is provided by 
comprehensive courses (information process, information model, information management) that are 
presented at all the stages of education. These stages are divided into content lines (modules). The 
lines are the organizing ideas or constant items of the content. They constitute the framework of the 
continuous course of computer science and IT teaching. 

The general model of the content of schoolchildren’s basic information culture constitutes the system 
of content lines (modules): enriching computer science, algorithmization and programming, computer, 
information and information processes, information technologies, information technologies and 
society. The sequence and the stages of their studying correspond to the content’s gradual 
development and define the structure of basic information culture of schoolchildren. According to the 
functionally-modular approach the content of every module can be changed and enriched by 
highlighting modular items. 

The formation of basic information culture of schoolchildren at the institutions of supplementary 
education of children should meet the requirements of the modern education process. The correlation 
between objectives and content components mentioned above corresponds to the general concepts of 
the system of supplementary education of children. These concepts are person-centered and activity 
approaches. 

The principal procedural components are template method and project-based learning. Template 
method belongs to the group of explanatory-descriptive methods. It is used to develop practical skills 
of working with graphics and text editors and electronic tables.  

Project–based learning is implemented in thematic and final problematic tasks. Thematic projects can 
be done individually, in pairs or groups (3- 5 learners). Projects develop practical abilities and skills in 
the field of IT activities, educational abilities and skills (informational, communicative, organizational, 
intellectual and technological). Final problematic tasks can be different. 

The following model of didactic support of schoolchildren’s basic information culture formation within 
the system of supplementary education of children is presented in Figure 2. 
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Figure 2. The model of didactic support of schoolchildren’s basic information culture formation  

within the system of supplementary education 

In order to provide didactic support for basic information culture of schoolchildren methodological 
support was developed. Thе methodological support consisted of a modular program of continuous 

The principles of objectives’ choice aimed at forming BICS: free choice for every child of an educational field and activity, consideration of children’s demands and 
interests; creative self-determination; implementation of person-centered approach; person-centered and activity-oriented character of the educational process  

Objective-oriented component of didactic support 

Operational (immediate) objectives of 
BICS – formation of knowledge, abilities 
and experience of being involved in IT 

activities, motivation for designing 
information products 

Strategic (perspective) objectives of BICS – 
Development of person’s creative abilities, 

cognitive activity, algorithmic thinking, intelligence 
by means of IT; implementation of individual 

educational trajectories, possibilities to choose a 
future profession 

Tactical (medium) objectives of  BICS –
formation of educational abilities and skills: 

educational and  organizing, educational and  
informative, educational and intellectual, 

educational and communicative, educational 
and technological  

Learners 
Creative self-actualization 

Teacher  
Level differentiation, reflexion 

                                 Principal procedural components of didactic support 

Template method, project-based learning   
(printed and electronic template, 

«brainstorming», role play, research, discussion, 
feedback, individual, pair, group, individual work) 

Implementation of educational activities 
and projects (exercises, mini-projects, 

disciplinary and interdisciplinary 
projects of different levels and focus) 

Participation in contests, competitions, 
exhibitions, conferences (correspondent 
and distant participation, individual and 

team participation, public speaking, 
project presentation) 

Result: schoolchildren’s basic information culture formation 

formation criterion: ability to formulate the need for information, to search 
information successfully, ability to process and create new information, 
adequately select and assess information, ability for informative 
communication, information literacy 

diagnostics of formation: testing of theoretical knowledge, 
performance of practical tasks in order to determine the 
skills and abilities of IT activities and educational skills of 
learners 

Diagnostics of basic information culture formation of learners  

Methodological basis: person-centered and activity approaches 
Educational potential: possibilities for enhancing learners’ motivation, for designing individual educational trajectory, favorable conditions for developing 

creativity, communication, thinking, cognition,  professional self-determination  via information and computer technologies 

Requirements: continuity and succession, completeness, scientific and systematic character, stability and agility, unification and differentiation, integrative 
approach, double inclusion of basic components into the system, consideration of psychological and age-related features, theoretical and practical 
readiness of learners for implementation of IT experience in solving specific tasks, functionally-modular approach, identifying comprehensive courses of the 
content, highlighting the principal objects of research and scientific methods, content selection taking into account the requirements of the integrated 
conceptual framework 
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CSIT teaching, a study guide for the propaedeutic and basic stages, split-level didactic material, a set 
of exercises and projects, tests on Online Test Pads.  

3 RESULTS 
The experimental study aimed at defining the level of schoolchildren’s basic information culture 
formation at the institutions of supplementary education was held at the Children’s activity center 
called «Children academy», Kazan. 18 groups consisting of 274 children were randomly chosen for 
the experiment. Reference groups (first 9 groups) were taught according to the traditional educational 
system. Experimental groups (another 9 groups) were taught according to the experimental modular 
program of continuous learning «Computer science and IT». 

Assessment of schoolchildren’s basic information culture formation was based on assessment 
criterion (knowledge, abilities and experience of IT activities, algorithmic thinking and creative 
component of a personality). The criterion was divided into levels: low (starting level), middle (basic 
level), high (the level of skilled and creative usage). The following levels are used to determine the 
efficiency of the schoolchildren’s basic information culture components. 

Various tests and exercises created by the authors were used to determine the level of the developed 
abilities and skills. The developed level was determined while observing the learners. The authors 
used the programming test to determine the level of algorithmic thinking development. The creative 
component was determined according to the results the learners showed while taking part in computer 
science and IT contests. Questioning was chosen as a method of defining learning motives, the needs 
of acquiring knowledge in computer science and IT and the possibilities of computer application in 
problem solving.  

Experimental data presented in Figure 3 show that before the experiment the rates of experimental 
group are a little higher than that of the reference group. This can be explained by the fact that the 
experimental group continued learning having mastered the propaedeutic stage. After the experiment 
the rates of schoolchildren’s basic information culture in the experimental group are medium and high. 
The representatives of the reference group show mainly medium level results. 

 
Figure 3. Comparative data of schoolchildren’s basic information culture formation in reference  

and experimental groups before and after the experiment 

Polling showed that having studied according to the modular program the learners possess stable 
motivation for studying SCIT that can be used for solving educational, cognitive and creative tasks, 
designing, processing, storing and transferring information. The learners understand that IT 
knowledge is required in all the professional spheres and that the ability to implement SCIT will give 
them an opportunity to live and work in the information society. 
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4 CONCLUSIONS 
The following conclusions can be done:  

• the developed model of didactic support takes into account age-related peculiarities, learners’ 
experience in IT activities and specific characteristics of children’s supplementary education. 
The model consists of objective-oriented, methodological, content, procedural and diagnostic 
components that provide integrity and efficiency of schoolchildren’s basic information culture in 
the institutions of supplementary education of children;  

• the pedagogical potential of the institutions of children’s supplementary education is a powerful 
means of schoolchildren’s basic information culture formation; 

• the developed methodological support gives an opportunity to implement didactic support of 
schoolchildren’s basic information culture formation in the institutions of children’s 
supplementary education. 
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