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GENERAL DESCRIPTION OF THE WORK

Urgency. Environmental issues and informatization of the society
cause an urgent need for the appropriate sociological, psychological,
pedagogical researches. A number of philosophical researches both in this
country and in abroad show that ecologization together with informatization
can jointly ensure the unity of the society and the nature in the stream of
technical progress, sustainable development on the planet.

These world’'s trends are also priorities in the development of
education. It was reflected at the Belarusan Teachers’ Congress (1995), in
Belarus Conception of Environmental Education (1998), in Belarus
Conception of Informatization of Education, in Belarus Program of
Development of Environmental Education (1998) and in Belarus Program of
Informatization of Education (1997).

Universal points of classical pedagogy are of great importance for
realization of the priorities mentioned. On the one hand, it was on the basis
of these points, that environmental psychopedagogy as new methodological
direction was developed. On the other hand, it was creative development of
these points, that methodological background for computerization of
academic and educational process was created.

Taking into account these points, instructional potential of computer
programs at the lessons of natural subjects was studied. Biology, chemistry
and geography are the very natural subjects environmental education
traditionally bases on. There was a number of papers didactic requirements
for the design of computer programs and their assessment were formulated
in.

In schools, computer programs are growing from the object of study to
means of teaching and further - to means of education (upbringing). This is
due to fantastic possibilities of computer programs. This follows also from
the principle of integrated education, development, and ubringing.

Educational function of computer programs was once mentioned.
Some ways of application of examiner computer programs aiming at
education (upbringing) were once depicted. Computer programs are
naturally entering the common context of audiovisual means. Nevertheless,
design of specific educational programs and their vast implementation is
hampered because no general theory of computer-supported education
was created. It seems, this kind theory cannot be created at once. It is
necessary previously to draft, to apply, and to examine it in any particular
field of education.

Considering the situation, we guess environmental education is the
most suitable field. Its world-scale importance and urgency for this country
can explain this choice. Environmental issues in Belarus are very urgent
regarding its small territory.



2

Presently, there are a lot of papers dealing with research of
environmental education of different ages by various means including
audiovisual means. Teenage has its own peculiarities (low level of
perception of objects of live nature as subjects, environmental pragmatic-
kind prejudgments, predominance of practical component in relations to the
nature). Teenage is regarded to be critical as relations to the nature change
dramatically. On the one hand, just teenager senior pupils begin studying
basic computer science. On the other hand, computer-supported
environmental education of senior pupils has never been an object for a
special research. That is why we chose pedagogical conditions of design
and application of computer programs as means for environmental
education of senior pupils our research topic.

Research connection with the great scientific programs,
projects. This research reflects main principles of Belarus Conception of
Environmental Education (1998), of Belarus Conception of Informatization
of Education, directions of applications of new information technologies
planned in Belarus Program of Development of Environmental Education
(1998) and in Belarus Program of Informatization of Education (1997).

Research goal. Determination of pedagogical conditions of design
and application of computer programs as means for the environmental
education of senior pupils when their studying natural subjects (biology,
chemistry, geography).

Research object. Academic and educational process in 9-11 forms of
secondary educational institutions as a field of pedagogical activity where
computer-supported environmental education can be realized.

Research subject. Pedagogical conditions of design and application
of computer programs as means for the environmental education of senior
pupils when their studying biology, chemistry, geography.

Research hypothesis.

Environmental education will be improved dramatically if:

o Computer programs are used in educational process when teaching
natural subjects and the following conditions are kept:

0 The contents and the structure of computer programs are designed in
accordance with principles of classical pedagogy, of environmental
psychopedagogy, of problem situation theory;

o Computer programs are interactive towards pupils, this interaction is
like an ideal pedagogical communication because of appropriate
personification and stimulating pupils’ reflection;

o Computer programs are applied by a knowledgeable teacher with
high environmental and informational culture, at every stage of
educational cycle within non-stop educational process.

Research objectives.

1. To analyze the present state of theory and practice of design and
application of computer programs in the context of other audiovisual
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means taking into account the possibility of their application aiming at
environmental education at the lessons of natural subjects.
. To state the role of computer programs as means of education in the
educational process and as optimal study model of natural reality.
. To find pedagogical conditions of design and application of computer
programs as effective means for environmental education.
. To design computer programs meeting the found conditions, to test them
in real educational process, and to evaluate their effectiveness
experimentally.
Research methods.
. Theoretical: comparative analysis of philosophical, psychological,
pedagogical, linguistic, methodical and instructional literature on the
problem; logical and semantical analysis of particular pedagogical
notions, studying and analysis of manifesting documents and school
documentation.
. Observational and examining: direct and indirect pedagogical
observations of pupils’ and teachers’ activity in educational process;
guestioning and interviewing pupils and teachers.
. Experimental and praximetric: constating and forming experiments, PC
modeling and programming problem situations, studying and
summarizing pedagogical experience.
. Mathematical methods of processing data: calculating criteria of non-
parametric statistics; graphic presentation of the results.

Methodological background.
Manifesting documents by UNESCO and Belarus Education Ministry;
Philosophical idea of sustainable development through ecologization and
informatization of education (A.l.Kushnarenko, A.D.Ursul);
Research of the role of arts and humanities in environmental education
of senior pupils (I.S.Dezhnikova, A.S.Zakhliebny, 1.D.Zveriev,
V.M.Sienkievich, i.T.Suraviegina);
Classical pedagogical principles of education combined with the problem
situation theory (S.l.Viekslier, B.Z.Vulfov, T.V.Kudriavtsev, LY. Liernier,
M.S.Matiushkin, M.I.Makhmutov, M.M.Potashnik, L.F.Spirin);
Points of environmental psychopedagogy (S.D.Dieriabo, V.A.Yasvin);
Psychological studies of effects of audiovisual means (V.P.Zinchenko,
|.Y.Mielamiedov, D.l.Poltorak, L.P.Pressman, A.l.Fiodorov,
G.l.Khoziainov).

New scientific results obtained:
Role of computer programs as means for environmental education and
as optimal study model of natural reality was stated.
Pedagogical conditions of optimal design and of effective application of
computer programs as means for environmental education of senior
pupils at the lessons of natural subjects were found.
Particular group of computer programs effective in environmental
application according to the following typology was proposed: sensor



4
environmental trainer, situation modeling environmental trainer,
genealogy-playing environmental trainer, computerized reader of
environmental poetry.

- Computer programs meeting the found conditions were designed and
successfully proved in environmental education of senior pupils at the
lessons of biology, chemistry, geography.

Practical importance of the results. The designed computer programs

- environmental trainers - can be applied to improve the environmental

education of senior pupils within the system of other means. The proposed

approach will be useful when designing new generation computer software
including virtual reality and the Internet.

Main dissertation points to be defended:

1. Approach to design and application of computer programs as means for
environmental education on the integrated basis of classical pedagogy,
of environmental psychopedagogy, and of problem situation theory.
According to this approach, teacher with high environmental and
informational culture apply the reflection-stimulating and personified
computer programs at every stage of educational cycle within non-stop
educational process.

2. Statement of role of computer programs in the system of environmental
education. Computer program is the optimal study model of natural
reality regarding perfect balance between the immersion required and
the subjective danger afforded. It is also audiovisual means of education
since aspects of its elaboration and application meet 13 essential criteria
of the education as a process.

3. Set of computer programs (environmental trainers) designed taking into
account the pedagogical conditions found:

- Sensor environmental trainer to increase pupils’ level of aspiration for
non-pragmatic interaction with the world of the Nature, to increase their
level of perception of objects of live nature as subjects through the
perceptive channel;

- Situation-modeling trainer to develop pupils' skills of regular behavior in
the Nature, to increase their level of perception of objects of live nature
as subjects through the practical channel,

- Genealogy-playing trainer to increase pupils’ level of immersion into the
world of the Nature, to increase their perception of objects of live nature
as subjects through the cognitive channel,

- Computerized reader of environmental poetry to increase pupils’ level of
aspiration for non-pragmatic interaction with the world of the Nature, to
increase their perception of objects of live nature as subjects through the
cognitive channel.

The challenger's personal share. The challenger himself, from the
point of environmental psychopedagogy analyzed existing practice of
application of both non-processored audiovisual means and computer
programs in schools of Belarus. He theoretically proved the role of
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computer programs as optimal study model of natural reality and as means
of education. He elaborated the scenarios of the environmental trainers and
programmed them as well. He programmed examiner computer program for
evaluation of level of pupil's ecocentric consciousness. He managed the
pedagogical experiment generally, and conducted particular biology and
chemistry lessons applying the programs designed. He processed and
interpreted the data obtained.

Approbation. The main dissertation points, the course of pedagogical
experiment were presented at international conferences “Education of XXI
Century: Issues of Raising Education Workers’ Qualification” (Minsk, 1993),
"Issues of Ukrainian Scientific Terminology" (Ukraine, Lviv, 1994), "New
Information Technologies in Educational Processes" (Minsk, 1994), "New
Technologies in System of Non-Stop Education" (Minsk, 1995),
"Ecopedagogy: the State, the Issues, the Perspectives" (Minsk, 1995), "The
Environment, the Technology, the Resources" (Latvia, Rezekne, 1997), 26th
International Congress of the Nordic Society for Educational Research
(Finland, Lahti, 1998), at Belarusan conferences "Development of the
National System of Training Pedagogical Workers" (Minsk, 1994),
"Development of Scientific Background for Conducting Pedagogical
Practice" (Homel, 1994), "Development of Education in Latvia: the Past, the
Present, the Future" (Latvia, Daugavpils, 1996). The dissertation was also
discussed and approved at sessions of Vitebsk State University Chairs of
Pedagogy and of Chemistry.

The research results were implemented in schools of Belarus for
application aiming at environmental education of senior pupils. The
proposed approach was lectured in course “The Computer and the
Education” for Vitebsk State University students, and for the trainees of
Vitebsk Teachers’ Qualification Raising Institute.

Publications. The main dissertation points and the results were
presented in 10 papers published in scholarly journals, in 19 abstracts
published in conferencial abstract books. Total of 74 pages were published.
The dissertation itself is internetted at http://www.geocities.com/RainForest/
Wetlands/1061/ ,

Structure and volume of the dissertation. The dissertation consists
of introduction, of general characteristic of work, of two chapters, of
conclusions, of list of quoted sources, and of supplements. The volume of
the dissertation is 212 pages including 9 pages filled with 9 illustrations, 23
pages with 22 tables, 75 pages with 9 supplements (with illustrations and
tables). List of quoted sources comprises 19 pages and contains 275 items
in Belarusan, English, Latvian, Russian, and Ukrainian.


http://www.geocities.com/RainForest/
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PRINCIPAL CONTENTS OF THE DISSERTATION

In the introduction and the general characteristic of the work the
research urgency is stated, its goal and objectives are determined, new
scientific results obtained and the practical importance are listed, the
hypothesis and the main points to be defended are formulated.

The first chapter “Application of computer programs for the
environmental education as pedagogical problem” deals with analysis of
place and role of computer programs in the system of audiovisual means at
the lessons of natural subjects, with statement of the educational function of
computer programs, with pedagogical requirements to computer programs
as means of environmental education, and with analysis of role of teachers’
informational and environmental culture in the information society.

Audiovisual means (we consider cinema films, television programs,
video records, etc.) are of great importance to present images of live nature
at the lessons of natural subjects. Their prototypes (Chinese shade theater,
Camera obscura, Catopria magica, etc.) were used in ancient and medieval
times to realize education. We see the development of audiovisual means
goes in direction of pupil's deeper immersion into the reality modeled, of
this pseudoreality, of more freedom both for the teacher and for the pupil.

Actually, the rich collection of instructional audiovisual means on
natural subjects (biology, chemistry, and geography) has been created.
Some of them can be applied for environmental education. However, the
effectiveness of non-processored audiovisual means is insufficient. It can
be explained by their key disadvantage - inability of providing adaptive
feedback and interactive regime.

It is computer programs - pedagogic programmed aids on natural
subjects (biology, chemistry, geography), computer games, multimedia and
the Internet that provide those feedback and interactive regime. Powerful
possibilities cause the central place of computer programs in the system of
other audiovisual means. But presently educational effect of computer
programs is not due to designers’ and programmers' purposeful activity.
This effect results only if special pedagogical interaction “teacher - pupil -
computer” is provided additionally.

Computer programs have been studied as means of teaching various
disciplines, of cognition of reality around, of self-cognition and reflection, of
developing culture of study activity. Computer programs have not been
studied as educational (upbringing) means. But in fact it is recognized both
by Belarusan and foreign researchers that computer programs are means
of education, which serve to realize main methods of education. We made
this conclusion upon analysis of pedagogical situations with application of
computer programs. Those situations meet 14 essential criteria of
education as a process.

“Pedagogical conditions” is not used in the same meaning by various
researchers in pedagogy literature. Within the discourse of our research, we
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understand pedagogical conditions as scientifically proved requirements,
meeting which provide realization of contemporary environmental education
- cultivating pupil’'s ecocentric consciousness (e-consciousness) of three
united components - psychological immersion into the world of the Nature,
perception of objects of live nature as subjects, aspiration to non-pragmatic
interaction with the Nature.

Pedagogical conditions of design and application of computer
programs as means of environmental education were not found yet. When
determining them, the already known ergonomic, hygienic, didactic
conditions of application in educational process should be kept. The best
theoretical basis to create a system of these conditions is principles of
classical pedagogy and conceptions of environmental psychopedagogy.
The latter is a trend in pedagogy oriented to the modern ideal of
environmental education - to e-consciousness.

The psychological research of human perception of audiovisual
means is of great importance here. In the aspect of form and space,
perception of computer is something average between perception of
cinema film and of TV program: as compared with cinema screen,
computer’s one has smaller dimensions, but as compared with TV screen it
is located closer to pupil (user). In the aspect of function, there is difference
and advantage as computer ensures the interactive regime.

Psychological channels of forming subjective relations to the objects
of live nature are valid both for the objects themselves and for their PC
displayed images. Inclination to the objects of live nature is formed through
the perceptive channel, interest - through the cognitive channel, aspiration
- through the practical channel. Whether these relations turn positive is up
to the personification of computer programs and to the positive emotions
arising when interaction with the program.

Environmental education includes personal labilization (understanding
inadequacy of personal behavior in the Nature and willing to become
better), mastering the adequate technologies of interaction with the Nature,
and subjectification of objects of live nature (percepting them as subjects
with equal rights). Computer programs should be applied at every stage of
environmental education. At the beginning and the closing stages they are
necessary in examination of level of e-consciousness, the process of
examination itself has educational significance. At the central stage
computer programs function as environmental trainers.

Pedagogical trainers are usually designed on the basis of problem
situation theory in education. The trainers help to solve constrains that often
appear when practical realization of problem environmental puzzle. In these
puzzles pupil usually are suggested to make a decision, to undertake a
fictive action. When doing it, the pupil’s emotions are quite real that has an
effective forming impact. Through interaction with computer programs, the
pupil become stronger in proper actions in pseudoactivity modeled.
However, the trainer is not an isolated and sufficient educational means,



8
one should apply other educational means to full solving the pedagogical
aim. That is why researchers used to tell “computer support” only not
presumptuous “computerized upbringing”.

The contents of computer programs designated for effective
environmental education at the lessons of natural subjects should meet the
requirements of being based on methodological, methodical and didactic
principles of classical pedagogy and of environmental psychopedagogy.
Further application of computer programs should meet requirements of
complex and non-stop application. To meet these requirements together
with definite ergonomic and hygienic ones, teachers’ high environmental
and informational culture is necessary.

The components of this culture are: knowledge of information society
theory, of real progress in the field of new information technology, of
psychological aspects of design and application of computer programs that
can be potentially implemented for environmental education of pupils; skills
of using the advantages of new information technologies for nature
conservation, of immediate assessment of fresh computer programs, of
their installation, approbation and implementation; beliefs in opportunity and
necessity of making use of advantages of information society aiming at
minimization of destructive impact on the nature; experience of looking for
the environmental information in databases and the Internet.

Teachers’ environmental and informational culture is analyzed in the
context of sustainable development. The contemporary environmental
issues are in fact the moral and ethical ones.

The second chapter “Ways of increasing effectiveness of computer-
supported environmental education at the lessons of natural subjects" deals
with practical designing computer programs as optimal study models of
natural reality and as means of environmental education, with composition
and structure of environmental trainers, with organizing the pedagogical
experiment to cultivate pupils’ e-consciousness applying environmental
trainers.

It is necessary to take into account the pedagogical peculiarities of
teenage when designing computer programs. Teens as compared with
others ages have low level of subjectification of natural objects, stable
pragmatic-kind environmental prejudgments, predominance of practical
component in relations to the Nature.

Based on the results of the analysis of computer programs in the
context of other study models of natural reality, we drew a concluision that
they are opmimal models because in their case the balance between
needed and affordable subjective danger is the best.

The contents of school courses contains enough fundamentals to plan
environmental trainers. There are evolution of species, evolutional
philogenetic tree, genealogy trees, heredity in biology. There are critisism
of vitalism theory, problem of origin of oil and coal in chemistry. There is
geochronological scale in geography. By the way of combining common
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evolutional tree of live beings with a particular pupil’s genealogy tree it turns
possible to create a trainer. The work with it would contribute to
understanding the unity of origin of both human and other live natural
objects, to cultivate psychological immersion into the world of the Nature, to
perception of objects of live nature as subjects through the cognitive
channel.

There are wave processes, fundamentals of optics and acoustics in
physics. Knowledge of laws of spreading light and sound, their quantitative
evaluation makes it possible to create a trainer. The work with it would
contribute to development of sharp hearing and color vision necessary for
profound acquainting with objects of live nature, to understanding the unity
of physical basics for positive and negative audial and visual natural
releasers, to beat the live natural objects-related stereotypes, to perception
of objects of live nature as subjects through the perceptive channel.

There are novels, essays, poems, etc. with actual environmental
contents in Belarusan literature. Together with literate means of creating
images and sugette analysis it makes possible to create interactive
computerized versions of arts. Pupils’ working with them would contribute to
cultivating aspiration for non-pragmatic interaction with the world of the
Nature. It is also turning possible to create a trainer, work with which would
contribute to learning environmentally-acceptable norms of behavior in the
Nature and (in specific form) - to perception of objects of live nature as
subjects through the practical channel.

Meeting the pedagogical conditions found, in accordance with
contracts signed between VSU Pedagogy Chair and secondary schools
No.6 of Navapolatsk, No.3 of Glybokaye, No.2 of Lepel, No.2 of Haradok,
between VSU Pedagogy Chair and Domzharytski environmental lyceum,
between VSU Pedagogy Chair and Gymnasium No.2 of Vitebsk (on
establishing joint pedagogical lab) - sensor environmental trainer (senset),
situation modeling environmental trainer (situet), genealogy-playing
environmental trainer (genet) and computerized reader of environmental
poetry were programmed. Primarily, a test of the trainers was conducted in
the normative group (25 pupils) organized by way of stratification. The
educational effect was ensured through saturating each of three
components typical for every trainer (the orienting, the executive and the
control-correcting).

Each component of e-consciousness is combined of appropriate
personal features: 1) environmental caution, environmental moderation,
environmental spirituality, and environmental activity; 2)
environmental/aesthetic ~ wideness, environmental modesty, and
environmental approachability; 3) environmental aestheticity, environmental
interest, environmental sincerity, and environmental disinterestedness.
According to this structure, a special examiner computer program was
designed to evaluate senior pupils’ e-consciousness (high, higher than
medium, medium, lower than medium, low levels).
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Within the framework of the forming pedagogical experiment, a control
and two experimental groups were organized in each of the following
secondary schools: NoNo.1,2 of Lepel, No.3 of Glybokaye, No.6 of
Navapolatsk, No0.43 of Homel, environmental gymnasium No.3 of
Baranavichi and gymnasium No.1 of Hantsavichi as the main massive.

In the control group (131 pupil) environmental education was conducted
at biology, chemistry, geography lessons with application of non-
processored audiovisual means according to the schedule of secondary
schools. Evaluation of e-consciousness was conducted at the beginning,
during and when closing the experiment. But the pupils saw neither own
evaluation results nor others’ ones (the results were not displayed). The
teachers didn't teach the environmental ethic to the pupils.

In the 1st experimental group (117 pupils) environmental education was
conducted at the lessons of the same subjects with application' of
instructional computer programs from Belarusan Library of Educational
Software. Their contents didn't meet the found conditions of the design.
Though evaluation of e-consciousness was conducted systematically, the
pupils didn't saw the results. The teachers didn't teach the environmental
ethic to the pupils.

In the 1g group we checked whether the introductive part of the
hypothesis was true. Namely, whether environmental education would be
improved when application of computer programs at the lessons of natural
subjects.

In the 2nd experimental group (133 pupils) environmental education
was conducted at the same lessons with application of the trainers. Each
teacher had a high level of informational and environmental culture, was
knowledgeable about the hardware and able to provide assistance to the
pupils when necessary. Previously, the teachers themselves learnt the
fundamentals of environmental psychopedagogy and of environmental
ethic. The lessons were conducted in computerized labs. The senior pupils
were systematically included into the forming activity of the following kinds:

1) individual computerized self-control - at the beginning, during and
when closing the experiment - with systematical explaining environmental
ethic by the teachers. Each pupil saw both his/her own results and the
results of his/her mates. This fact served as stymulus for self-perfecting.

2) individual work with the trainers within integrated academic
process, participation in all conservational events organized by natural
subject teachers in school.

In the 2rd experimental group we check whether the principal part of
the hypothesis was true. Namely, whether application of computer
programs as means for environmental education requires meeting the
found methodological, methodical, didactic conditions of design, complex
and non-stop application. Trained teachers with high environmental and
informational culture studied the effectiveness of complex and non-stop
application of interactive and personified trainers.
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Besides, after a year three new experimental groups were organized
in the same schools as an additional massive. By this, we randomized the
basis (gymnasium and ordinary forms changed their places in these
experimental groups) and further proved positive effect of the trainers in
environmental education. However, the main aim was to verify each apart
pedagogical condition of design and application of computer programs.

In the third (149 pupils), the fourth (106 pupils) and the fifth (146
pupils) experimental groups conditions of complex and non-stop application
were not kept consciously.

Evaluation of e-consciousness was conducted individually by the
examiner program and by pedagogical consilium every year, beginning in
September, 1994. The duration of the experiment was 5 years in the main
massive, 4 years in the additional.

Initially, most senior pupils had low e-consciousness. In the row
“psychological immersion into the world of the Nature - aspiration to non-
pragmatic interaction with the world of the Nature - perception of live
objects of nature as subjects” the share of pupils with low levels increased,
with high levels - decreased, respectively.

By the end of the forming experiment (May, 1998) we had 2.5 times
increasing share of pupils with high levels of perception of objects of live
nature as subjects in the 14 experimental group while 8 times increasing in
the 2rd experimental group; 1.8 times decreasing share of pupils with low
levels of perception of objects of live nature as subjects in the 14
experimental group while 3.5 times decreasing in the 2rd experimental
group. At the same time, we observed practically no changes in share of
pupils with high levels in the control group and insignificant decreasing
(down to 2 percent) in share of pupils with low levels.

It can be explained by the fact that trainers, meeting the found
pedagogical conditions, complex and non-stop applied in the 2rd
experimental group are more effective means of environmental education
than existing instructional computer programs on natural subjects applied in
the 14 experimental group.

By the same one can explain generally low results in the control group.
Although, application of non-processored audiovisual means provided
certain medium level of psychological immersion into the world of the
Nature.

It has been found, that the environmental trainers were the most
effective in cultivating perception of objects of live nature as subjects and in
cultivating environmental spirituality, environmental modesty, environmental
sincerity, and environmental disinterestedness.

Statistical fidelity of the results was evaluated with Pirson criterion j |
Its value exceeded the critical 9,488 both for the massives as a whole and
for each apart form. It showed essential difference in distribution of senior
pupils in the control and the experimental groups according to five levels of
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e-consciousness by the end of the experiment. It showed also the
hypothesis had been true.

Calculating Kendall coefficient of rank correlation showed the
correlation between personal features of e-consciousness was closer in the
2rd experimental group than in the control group. It showed more
harmonized structure of e-consciousness when the trainers meeting the
found conditions are applied.

The designed trainers were implemented in schools that constitute the
experimental basis of the research and in other schools of Vitebsk region.
The implementation was conducted in accordance with official letter of
Vitebsk Regional Department of Education No. 123 18 February 1998.

CONCLUSIONS

1. Computer programs are kind of audiovisual means. Their
significance in environmental education system is dramatically increasing
now, in epoch of the information society and of global environmental crisis.
Computer programs are also means of education since pedagogical
situations with computer application meet 14 essential criteria of education
as a process.

Existing computer programs have certain potential for cultivating
psychological immersion into the world of the Nature as a component of
senior pupils’ ecocentric consciousness. But two other components remain
under-developed. However, even the mentioned effect is insignificant and
up to the additionally provided interaction “teacher - pupil - computer”. This
effect can be reinforced providing actualization of environmental knowledge
and the necessity of using this knowledge in the world of the Nature.

Within the system of study models of natural reality, computer
programs play a role of optimal models because of perfect balance between
the required immersion and the affordable subjective danger as well as
because of providing adaptive feedback and interactive regime. Set of
computer programs for effective environmental education consists of four
trainers. Interaction with them realize principles and methods of classical
pedagogy, of environmental psychopedagogy, of problem situation theory.
This interaction cultivates senior pupils’ ecocentric consciousness through
all the channels (the perceptive, the cognitive, and the practical) at all the
stages (personal labilization, mastering the adequate technologies, and
subjectification of objects of live nature) [1, 5, 6, 7, 8, 9, 10, 11, 12, 14, 18,
20, 24, 26].

2. The main pedagogical conditions of design of computer programs
as means of environmental education of senior pupils are:

- contents of computer programs meeting principles of education and
upbringing in classical pedagogy: of immersion into activity and into PC
modeled pseudoactivity; of stimulation of this activity; of humanism; of
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enjoying success; of support onto positive features; of considering aging
and individual peculiarities; of scientific approach; of integrated
education, development, and upbringing;
contents of computer programs meeting principles of environmental
psychopedagogy - principles of organizing stimuli: suggesting to the
pupils all kind of stimuli - optical (picture) and acoustic (sound) - through
all the channels of cultivating ecocentric consciousness; suggesting
stimuli that actualize appropriate psychological mechanisms; suggesting
stimuli meeting pupil’s individual, aging, national peculiarities;
contents of computer programs meeting principles of environmental
psychopedagogy - principles of organizing environmental activity:
including pupil into the most heterogeneous natural objects-related
activity (pseudoactivity); including pupil into the activity that actualizes
appropriate psychological mechanisms; including pupil into the activity
meeting his/her individual psychological peculiarities;
personification of the programs, organizing the interaction according to
the model of ideal pedagogical communication, computer programs
meeting methodical principles of environmental psychopedagogy:
cultivating speculations on the basis of both scientific information and art;
stimulating mechanisms that let objects of live nature show themselves
as subjects; mastering technologies that let pupil “participate” in the life
of the Nature itself [15, 19, 21, 22, 23].

3. The main pedagogical conditions of application of computer

programs as means of environmental education of senior pupils are:

complexity - it is necessary to apply the entire set of environmental
trainers influencing through all the channels of forming subective
relations to the objects of the nature;

non-stopping - it is necessary to apply computer programs at each of
three stages of educational cycle - the examiners at the first and at the
last, the trainers - at the central. It is necessary to apply trainers at each
of three stages of cultivating pupils’ ecocentric consciousness - of
personal labilization, of mastering technologies of interaction, of
subjectification.

Teachers’ high informational and environmental culture is an especial

pedagogical condition of design and application of computer programs as
means for environmental education [15, 19, 21,22, 23].

4. The set of computer programs for effective environmental

education consists of:

sensor trainer (senset), destinated for developing analyzers aiming at
liberation from negative anti-environmental stereotypes, for creating
physiological basis to aesthetic acquainting objects of live nature
through computer generation of definitely structured natural and artificial
sensor stimuli and organizing pupils' activity to study, to distinguish fine
the stimuli suggested;
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situation modeling trainer (situet), destinated for developing skills of
proper behavior in the Nature through creating (with computer modeling,
literature language, psychologically exact presentation) an art image of
real problem situation and organizing pupils’ activity to find a socially
acceptable and self-safe solution;
genealogy-playing trainer (genet), destinated for cultivating speculations
about unity of human society and the world of the Nature, about the
world of the Nature as spiritual value through programming pupil's
genealogy tree, computerized combining it with evolutional tree of the
live world and organizing pupil’s activity to study the hybride tree with
relations of its branches;
computerized reader of environmental poetry, destinated for developing
skills of aesthetic acquainting the world of the Nature through PC
displaying environment-related poems and organizing pupils’ activity to
percept them properiy and to comment independently [2, 3, 4, 17, 25,
27, 28, 29].

5. Application of the environmental trainers at the lessons of natural

subjects (biology, chemistry, geography) in senior forms provides:

more essential (as compared with non-processor audiovisual means and
existing instructional computer programs) increase of components of
senior pupils’ ecocentric consciousness;

more essential (as compared with non-processored audiovisual means
and existing instructional computer programs) increase of particular
personal features of senior pupils’ ecocentric consciousness;

more harmonized structure of senior pupils’ ecocentric consciousness.
In this case, there are closer correlations between environmental caution
and environmental spirituality, curiosity and disinterestedness, activity
and caution, sincerity and approachability, environmental/aesthetic
wideness and environmental modesty [9].
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SUMMARY

Slabin Uladzimir Kanstantinavich
PEDAGOGICAL CONDITIONS OF DESIGN AND APPLICATION OF
COMPUTER PROGRAMS AS MEANS FOR THE ENVIRONMENTAL
EDUCATION OF SENIOR PUPILS
(on natural subjects material)

Key words: computer program, environmental trainer, audiovisual
means, ecocentric consciousness, environmental upbringing, environmental
psychopedagogy.

Research object: academic and educational process in 9-11 forms of
secondary educational institutions as a field of pedagogical activity where
computer-supported environmental education can be realized.

Research subject: pedagogical conditions of designing and
application of computer programs as means for the environmental
education of senior pupils when their studying biology, chemistry,
geography.

Research goal: determination of pedagogical conditions of designing
and application of computer programs as means for the environmental
education of senior pupils when studying natural subjects (biology,
chemistry, geography).

Main research methods: logical and semantical analysis of particular
pedagogical notions, direct and indirect pedagogical observation of
teachers’ and pupils’ activity in educational process, questioning and
interviewing, PC modeling and programming, studying and summarizing the
pedagogical experience, mathematical methods of non-parametric
statistics.

The research has proved the computer programs act as optimal
models of natural reality and means of environmental education.
Pedagogical conditions of computer program optimal design and further
effective application based upon the environmental psychopedagogy have
been formulated. Specific computer programs called sensor environmental
trainer, situation modeling trainer, genealogy environmental trainer, and
computerized reader of environmental poetry have been designed and
successfully tested.

The environmental trainer programs should be applied to improve
teen environmental education within system of other means. New
generation computer software including virtual reality and the Internet
should meet the determined pedagogical conditions when designing and
implementation.
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P33IOME

CnabiH Ynagsimip KaHcTaHujiHaBiu
MEOATATIYHbIA YMOBbI PACMPALIOYKI | BbIKAPBICTAHHA
KAMM''OTAPHbLIX MPAFPAM AK CPOAKA SKANATYHATA
BbIXABAHHSA CTAPLLIAK/TACHIKAY
(Ha maTapblsinie npbipogasHayybiX AbICLUbINAIH)

KnioyaBblsi CNOBbI: KaMN'lOT3pHasa nparpama, 3kanaridHbl TP3Haxop,
3KpaHHa-TyKaBbIsl CPOAKI, 3KaU3HTpPblYHAs CBAAOMAacUb, 3KanariyHae
BblxaBaHHe, 3KanariyHas ncixanegarorika.

AG’eKkT gacrnegaBaHHA: By43abHa-BbixaBayybl npauyac y 9-11 knacax
CApP3OHIX arynbHaagykaubliiHbiX BYY36HbIX YCTaHOYy $K Tasa raniHa
negarariyHam pgseiiHacli, y sikoii mMoxa Obiub axblUuéyneHa akanariyHae
BblXaBaHHE 3 BblkapblCTAHHEM MepcaHa/ibHbIX KaMn’'ioTapay.

MpagmeT pgacnepaBaHHA: negarariyHbll  YMOBbl  pacnpauoyki i
BblKapbICTAHHA  KaMM'lOT3PHbLIX Mparpam  fIK  CpoAka  3kKajariyHara
BbIXaBaHHS CTapluaknacHikay npbl BblByY3HHI Gisinorii, ximii, rearpadii.

MaTa gacrniegaBaHHSA: Bbl3HaYaHHe nepgarariyHbix yMoy pacnpavoyki
i BblKapbICTaHHS KaMM'IOTIPHLIX MparpaM Sk CpoAka 3KasariyHara
BbIXaBaHHS cTapLuaknacHikay (9-11 Knacebl) npbl BbIBYY3HHI
npblpogasHayybix gblcuybinaid (6isnorii, ximii, rearpadii).

ACHOYHbIA MeTaAbl AacnefaBaHHs: Jforika-CeMaHTbIYHbl  aHani3
acobHbIX nepgarariyHblX naHauusay, npambisa | YCKOCHbIA negararivHbis
HasipaHHi 3a A3eliHaculo HacTayHikay i By4YHsly y Byuy3OHa-BbixaBayublM
npauace, aHkeTaBaHHe | IHTApB'l0ipaBaHHe, KaHCTaTykubl i hapmipytoybl
3KCMEpPbIMEHT, MajanssaHHe i nparpamaBaHHe 3  Janamorai
nepcaHasibHara Kkamn'loTapa, BbIByYSHHE i abarynbHeHHe mneparariyHara
JocsBefly, MaTamaTblYHbIA MeTafbl HenapameTpblyHali CTaTbICTbIKI.

HaBykoBasi HaBi3Ha BblHIiKAY [pgacnefaBaHHs  3akdwovaeuua Yy
abrpyHTtaBaHHi posni kamMn'toTapHai nparpambl SIK anTbiMasibHai By4abHal
Magani npblpogHai pavaicHacui | cpogka SkanaridHara BbIXaBaHHS,
BbISAY/IEHHI MefararidyHbiX YMOY anTbiMasibHa pacnpauoyki i apekTblyHara
BblKapbICTAHHA  KaMM'IOT3PHbIX MparpaMm  §IK  CcpoAka  3kaariyHara
BbIXaBaHHSA CTapllaknacHikay Ha T[pyHUE ManaxsHHSAY akanarivyHam
ncixanepgaroriki, CTBapaHHi i anpabaubli KOMMNAEKCY KaMN'lOTIPHbIX nparpam
- CeHcapHara aKajariyHara Tp3Haxopa, CciTyalbliiHara 3skanariyHara
Tp3HaXopa, reHeanariyHa-skasariyHara TpaHaxopa, Kamm'loTapHara
360pHika aKkanariyHai naasii.

PacnpauaBaHbIsi 3KanariyHbisi TPSHaXO0PbI MOTYLb BblKapblCTOyBaLLa
ONA NansnwaHHA SKrnariyHara BblXaBaHHA CcTapllakiacHikay y cicTame
iHWbIX cpofkay. BbissyneHbis nepararidyHbis YMoBbl HeabxogHa Yniusaub
npbl pacnpauoyubl i ykapaHeHHi Kamn lT3pHbIX KaMM'IOTIPHbLIX nparpam
HoBara nakaneHHs - "ceetay" BipTyasibHali pavaicHacui, Internet.
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PE3IOME

Cnabun Bnagmmunp KoHCTaHTUHOBUY
MEJATOTMYECKHME YCNOBNA PASPABEOTKWM M MCMNOJIb3OBAHUA
KOMIMBKOTEPHBLIX MPOrPAMM KAK CPEACTBA 3KOJIOTMYECKOIO

BOCIMNTAHNA CTAPLLEKITACCHWKOB
(Ha maTepuane ecTeCTBEHHOHAYYHbIX AUCLUMNH)

KntoueBble c/ioBa: KOMMbIOTEPHAas MporpaMMa, 3KO0rMYecKumii
TpeHaxeép, 3KpPaHHO-3BYKOBbIE CPEACTBA, 3KOLEHTPMYECKOE CO3HaHue,
3KOM0rMyeckoe BOCNUTaHME, 3KoMormyeckass ncuxonenarorvka.

O61beKT uccnenoBaHusa: yuyebHO-BocnUTaTeNbHbI npouecc B 9-11
knaccax cpegHux o6lleobpa3oBaTesibHbIX Y4YebHbIX 3aBefeHuit kak Ta
obnactb nefarorMyeckoinn AesiTeNbHOCTW, B KOTOPOM MOXeT  ObiTb
OCYLLECTB/IEHO  3KO/IOTMYECKOe  BOCMUTAHME  C  UCNOJIb30BaHWEM
KOMMbIOTEPOB.

MpegmeT mnccnefoBaHUs: Nefarormyeckne ycnoBusi paspaboTku u
NCMNONb30BaHNS KOMMbIOTEPHbLIX MpOrpaMM Kak cpefAcTBa 3KOI0TMYeckoro
BOCNUTaHWA  CTApLUEKTACCHUKOB MpU  M3YyYEeHUW  BUOMOTMKN,  XUMUWU,
reorpadgum.

Llenb wuccnenoBaHuA: onpejesieHUe nefarormyeckux — ycroBui
pa3paboTkMn M MCNOMb30BaHWS KOMMNbIOTEPHbIX MNpOrpamm Kak cpeactsa
9KOJIOTMYECKOro  BOCMUTaHWSA  cTaplieknaccHukoB (9-11 knaccbl) npu
M3yyeHUn  ecTeCTBEHHOHAyuYHbIX  AUCUUNANH (6uonoruu, XUMUU,
reorpadgomm).

OCHOBHble MeTOAbl WCC/eA0BaHUA: CEMaHTUYECKMin  aHanu3
OTAENbHbIX  MejarorMyeckux  NOHSATUIA, npsiMble U KOCBEHHbIE
nefjarornyeckme HabnloAeHUA 3a OeATESIbHOCTbI0 yyuTeneil 1 YYeHMWKOB,
aHKeTUpPOBaHME N UHTEPBLIOUPOBAHME, KOHCTATUPYOLWUA 1 hOpMUpPYHOLLNIA
JKCNepuMeHT, MoJenupoBaHwe U nNporpaMMupoBaHMe C  MOMOLLbIO
nepcoHasibHOro KomnbloTepa,  0606leHMe  nejarorMyeckoro OonbiTa,
mMaTemMaTuyeckMe MeToAbl HenapameTpuyeckol CTaTUCTUKU.

HayuHast HOBM3Ha pe3y/nbTaTOB 3ak/IlouaeTcsl B 0OOCHOBaHUM  POMM
KOMIMbIOTEPHOI MpOrpaMMbl  Kak ONTMMa/lbHOM YyuebHOol Mozenu npupoaHON
OEeNCTBUTENbHOCTM U CPeAcTBa  3KOMOMMYECKOro  BOCTUTaHWS,  BbISIBNIEHUN
negarorMyecknx  YC/noBuin  ONTUMasIbHON  pa3paboTkm 1 3dPEKTUBHOIO
MCMOMb30BaHNS  KOMMbIOTEPHBLIX MpOrpaMM  Kak CpeacTBa  3KO/I0rMYEecKoro
BOCMMTaHMS1  CTapLUEKNIACCHUKOB,  CO3f4aHMM U anpobauum  Komriekca
KOMMBbIOTEPHbIX ~ MPOrpaMM -  CEHCOPHOr0  3KOJSIOTMYECKOro  TpeHaxeépa,
CUTYaLMOHHOTO  3KOJIOTMYECKOro  TpeHaxépa,  reHeasoro-3KoorMyeckoro
TPEHaXEpa, KOMMbITEPHOr0 COOPHMKA 3KOMOTMYHON MO33UU.

Pa3paboTaHHble 3KOMOrMYeckMe TPeHaXEpbl MOryT KCMO/b30BaTbCH A1
NOBbILLEHVS 3NEIEKTUBHOCTY 3KOIOTMYECKOro BOCMUTAHUA CTapLUEKNacCHUKOB B
cucTemMe ApYrux CpeacTB. BbisiBNEHHbIE YCMOBUS HEOOXOAMMO Y4YuUTbIBATH Mpu
pa3paboTke 1 BHEAPEHUN «MUPOB» BUPTYasTbHOW peasibHOCTH, Internet.



