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Abstract. The goal of the paper is to argue and to develop a conceptual peda-
gogical model of formation of teacher's readiness for the development of sys-
tems thinking. The challenges of this paper are to analyze domestic and for-
eign psychological and pedagogical literature on the problem of teacher's
readiness for the development of systems thinking, to summarize the results
available in domestic and foreign literature, to argue methodological ap-
proaches and principles in the process of training a conceptual pedagogical
model. The systems state of modern science has a theoretical potential for se-
rious enriching and developing the priority trends in the field of science, tech-
nology, Economics and education are characterized by a number of specific
features, the need to understand the complex economic processes initiated by
scientific progress. The center of integrative approaches in connection with
the globalization of education is the training of a new format teacher. This is
primarily due to the lack of relationship between the requirements of the FSES
and the problem of teacher’s readiness to work with a huge amount of infor-
mation, the ability to identify practice-oriented professional information in
terms of incompleteness and inconsistency, to systemsatize it for the goal of
its further realization in the educational process. Since natural sciences have a
huge potential aimed at the development of systems thinking as a personal
quality of a teacher, it leads to the need to investigate the problem of teacher’s
readiness for the development of systems thinking. In modern conditions it is
impossible to imagine professionally, culturally and psychologically adapted
teacher for professional work and vital activity with minimal cost, clearly ex-
pressed knowledge, awareness of perception of professional knowledge, inde-
pendence, and depth judgments, ability to establish comfortable relations of
the subjects of education, to work in a team.

Keywords: to develop; teacher's readiness; systems thinking; formation; con-
ceptual pedagogical model.

Introduction

In the context of modernization of education systems, changes in the
educational paradigm (transition from knowledge paradigm to competence
one) the problem of teacher’s training of a new format aimed at the disclo-
sure and realization of the potential of the teacher's personality occupies a
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special place. The solution of this problem is confirmed by the “Concept of
the Federal target program for the development of education for 2016—
20207, in which the most important advantage is the orientation to the reali-
zation and activation of the potential of the teacher's personality. In this re-
gard, there is a need to find the best ways to train a competent specialist
ready for the development of systems thinking in accordance with the re-
quirements of FSES. The research of the problem of teacher’s readiness for
the development of systems thinking, as a component contributes to the
training of a teacher able to solve complex problems, to evaluate the non-
standard situation, to make decisions in complex situations, in the conditions
of incomplete and contradictory information, to predict the consequences of
a rapidly changing situation. This situation has led to the formulation of new
tasks, changing ways of thinking, to the formation of teacher’s readiness of
teachers for development of systems thinking as a personal quality that will
allow them to overcome difficulties in teaching and making optimal deci-
sions.

Methodology

The problem of “readiness” has been the subject of research by scien-
tists since the middle of the nineteenth century, initially it was considered as
a setting (D.N. Uznadze [1]). The concept of “readiness” was introduced by
B.G. Ananyev [2] in the middle of the twentieth century. The analysis of
psychological and pedagogical literature allowed to identify studies of readi-
ness, which examine: theoretical foundations (L.S. Vygotsky [3], A.N. Leon-
tiev [4], K.K. Platonov [5]), readiness activities (A.A. Derkach [6], M.I. Dy-
achenko, L.A. Kandybovich [7]), readiness for pedagogical activity
(K.M. Durai-Novakova [8], M.L. Dyachenko, L.A. Kandybovich [7],
N.V. Kuzmina [9], V.A. Slastenin [10]), conditions of readiness formation
(A.A. Verbitsky [11], N.I. Vyunova [12],) are considered. Different aspects
of the development of systems thinking are investigated in the works of both
domestic scientists [13], and foreign ones (J. Richmond [14], P. Senge [15]).

The analysis of psychological and pedagogical literature allowed to
consider formation of systems thinking of a teacher as quality of his person-
ality using conscious principles of the systems approach at performance of
mental actions and operations, at research of the objects directed on getting
the systems knowledge [16]. Readiness of a teacher to development of sys-
tems thinking is considered as the integrative quality of a person revealing
all its parties directed on acquisition of valuable orientations, knowledge,
abilities and experience, allowing to carry out activity at sufficient level [16,
17]. Formation of readiness for developing of systems thinking of a teacher
is considered as process of interpersonal interaction of subjects of education
directed on increasing the level of their readiness for developing systems
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thinking in professional and pedagogical activity, allowing them to be suc-
cessfully realized in this activity [16].

To solve this problem, it is necessary to argue theoretical and method-
ological approaches and principles in the course of development of concep-
tual model of forming teacher’s readiness for the development of systems
thinking.

The methodological base of the model of forming teacher’s readiness
for the development of systems thinking includes:

— system approach (A.N. Averyanov [18], V.P. Sadovsky [19]), con-
sidering forming readiness of the teacher to development of systems thinking
as the complete systems including interaction and mutual influence of links,
and dynamics of its development;

— synergetic approach (V.1. Andreev [20], E.N. Knyazeva [21]), al-
lowing to consider forming teacher’s readiness for development of systems
thinking as the open, self-organizing system complex providing the accurate
organization of educational process;

— personality-activity approach (L.S. Vygotsky [3], A.N. Leontiev
[4]), contributing to the formation of teacher's readiness for the development
of systems thinking in the process of mastering various activities and interac-
tion of subjects of education;

— contextual approach (A.A. Verbitsky [11], E.P. Komarova [22]),
ensuring the realization of the process of formation of teacher's readiness for
the development of systems thinking in the conditions of maximum “immer-
sion” in the context of future professional activity;

— competence approach (N.I. Vyunova [12], L. A. Zimnaya [23], E.P. Ko-
marova [23]), realizing the formation of teacher's readiness for the develop-
ment of systems thinking in the process of revealing his professional and
personal qualities that allow successfully solving professionally-oriented
tasks.

In the process of development of the model of formation of teacher’s
readiness for the development of systems thinking the following principles
are used:

— professional orientation (A.V. Barabanshikov [24]), providing the
integration of knowledge in the field of systems thinking in the process of
formation of teacher's readiness for its realization;

— integrity, consistency imply (G.P.  Shchedrovitsky [25],
A.N. Averyanov [18]) the consideration of the formation of teacher’s readi-
ness for the development of systems thinking, as an integral complex of in-
terrelated elements that affect the structure, functions and dynamics of the
development of this complex;

— variability (A.G. Asmolov [26]) assumes in the process of formation
of teacher’s readiness for the development of systems thinking to use variety
of means, forms, methods of training;
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— personality-centered orientation (E.V. Bondarevskaya [27],
K.R. Rogers [28], providing conditions for active activity, self-development
and growth in the process of formation of teacher's readiness for the devel-
opment of systems thinking;

— problem solving (M.I. Makhmutov [29]) promotes the creation of
problem situations and conditions for searching their solutions in the process
of formation of teacher's readiness for development of systems thinking.

The following research methods are used: theoretical: analysis and
synthesis, comparison and generalization, modeling; empirical: questioning,
testing, interviewing, pedagogical experiment; methods of mathematical sta-
tistics (using the U-test Mann-Whitney and the two-sample Wilcoxon test).

Results

Based on the research of M.I. Dyachenko, L.A. Kandybovich [7],
N.V. Kuzmina [9], V.A. Slastenin [10], the structural components of the
formation of readiness for the development of systems thinking are deter-
mined: motivation-valued, cognitive, activity and reflective-estimative.

While developing a model of forming teacher’s readiness for the de-
velopment of systems thinking the criteria, indicators and levels of forming
teacher’s readiness for development of systems thinking have been defined.
The indicators of the motivational criterion (motivation-valued component)
are a positive attitude (systems of interests of valued orientations) to the
teacher’s readiness for the development of systems thinking; the systems of
needs, incentives for activities to form readiness for the development of sys-
tems thinking; the ability for goal setting activities for forming readiness for
the development of systems thinking. The indicators of the knowledge crite-
rion (the cognitive component) represent the level of development of
knowledge in the areas of professional and pedagogical activity, formation
of readiness of teacher to the development of systems thinking, the disci-
plines of science. The indicators of a praxeological criterion (active compo-
nent) include different types of activities in the areas of professional and
pedagogical activity, formation of teacher’s readiness for the development of
systems thinking, research of potential of disciplines of natural science cycle
directed on development of systems thinking. The indicators of reflexive
criterion (reflective- estimative component) are the ability to analyze (the
allocation of strengths and weaknesses of their activities for the formation of
readiness to the development of systems thinking), and evaluation (the abil-
ity through reflection to assess their activities for the formation of teacher’s
readiness for the development of systems thinking); ability to adjust their
activity with respect to the goals of formation of teacher’s readiness for the
development of systems thinking. We have identified the following levels of
assessment of the formation of teacher’s readiness for the development of
systems thinking: reproductive, productive and creative.
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The reproductive level is characterized by:

— absence of system of valued orientations in the field of development
of systems thinking and necessity in its development, inability to define the
purposes and tasks of activity on forming teacher’s readiness for develop-
ment of systems thinking (motivational criterion);

— possession of minimal information in the areas of professional and
pedagogical activity, the formation of teacher’s readiness for the develop-
ment of systems thinking in the field of disciplines of the natural science
cycle, the lack of need to expand this knowledge (cognitive criterion);

— weak ability to carry out professional and pedagogical activities; the
realization of activities for the forming teacher’s readiness for the develop-
ment of systems thinking according to the proposed plan or model, using
minimal knowledge in the field; situational desire to explore the potential of
disciplines of natural science cycle aimed at the development of systems
thinking (praxeological criterion);

— performing analysis and evaluation of their activities on the for-
mation of readiness for the development of systems thinking only according
to the algorithm proposed in advance or with outside help, the lack of skills
of self-adjustment of their activities with respect to the purpose of formation
of readiness for the development of systems thinking (reflective-estimative
criterion).

The productive level is characterized by:

— weak formation of the systems of interests and valued orientations in
the field of formation of teacher’s readiness for the development of systems
thinking, the periodic need to work in the development of systems thinking.
There are some difficulties in defining the goals and objectives of the for-
mation of readiness to the development of systems thinking; (motivation-
valued criterion);

— possession of sufficient information in the areas of professional and
pedagogical activity, the formation of teacher’s readiness for the develop-
ment of systems thinking; the ability to obtain additional knowledge in these
disciplines of the natural science cycle in the specified areas of research
(cognitive criterion);

— uncertainty in the realization of professional and pedagogical activi-
ties; the presence of difficulties in the process of formation of teacher’s read-
iness for the development of systems thinking, using a sufficient amount of
information in this area; the manifestation of the desire to explore the poten-
tial of the disciplines of natural science cycle aimed at the development of
systems thinking (praxeological criterion);

— developed skills of analysis, evaluation and adjustment of their ac-
tivities to form readiness for the development of systems thinking, but the
emergence of some difficulties in this case (reflexive-evaluative criterion).

The creative level is characterized by:
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— positive attitude to the activity of formation of teacher’s readiness
for the development of systems thinking; formed need for this activity, the
ability to goal-setting activities of the formation of teacher’s readiness for
the development of systems thinking (motivation-valued criterion);

— possession of a high level of knowledge in the areas of professional
and pedagogical activity, formation of teacher’s readiness for the develop-
ment of systems thinking, , skills of independent search for additional
knowledge in disciplines of the natural science cycle (cognitive criterion);

— independence and confidence in the implementation of professional-
pedagogical activity (from goal setting to predict expected outcomes), strong
expressed formed readiness to the development of systems thinking using a
significant amount of information in this field, a manifestation of active in-
terest in the study of potential of natural sciences aimed at the development
of systems thinking (praxeological criterion);

— full possession of the skills of analysis, evaluation and adjustment of
their activities to form readiness for the development of systems thinking.
(reflective-estimative criterion) (Figure 1).
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Fig. 1. Dynamics of forming teacher's readiness for the development of systems thinking
(before and after the formative phase of the experiment): M(M) — motivation criterion
(motivation-valued component); C(K) — knowledge criterion (the cognitive component);
A(P) — praxeological criteria (praxeological component); R(R) — reflective criterion
(reflective-estimative component)

The results of the ascertaining experiment show the following results
of formation of readiness of a teacher’s readiness for the development of
systems thinking: motivation-valued criterion — 13,3%, the cognitive criteri-
on — 13,8%, active criterion — 4%, reflective-estimative criterion — 2%. The
results of the ascertaining experiment indicate an insufficient level of for-
mation of teacher’s readiness for the development of systems thinking. They
showed the need to conduct the stages of experimental work in order to form
the teacher’s readiness for the development of systems thinking.
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The forming stage of the experiment was performed on the basis of
the Voronezh state pedagogical University, and was aimed at improving the
educational process of the University in order to increase the level of form-
ing teacher’s readiness for the development of systems thinking. According
to the hypothesis the process of forming of teacher’s readiness for the devel-
opment of systems thinking can be more effective when applying the model
of forming teacher’s readiness for the development of systems thinking on
the basis of the realization of the program. Initial, intermediate and final
stages have been developed. At the initial stage, students receive primary
information about systems thinking, ways of its development and the poten-
tial of possibilities of natural science cycle aimed at the formation of teach-
er’s readiness for the development of systems thinking. At the intermediate
stage, reproductive “knowledge-skills” are formed, determining the ability to
reproductive activity characterized by the ability to independent activity on
the basis of orientation of activity. At the final stage, productive
“knowledge-skills” (skills) are formed, determining the ability to productive
and creative activity on the basis of generalized mode of activity, i.e. the
ability to perform activity in changed conditions by independent transfor-
mation of the known orientation basis of activity. Students at this stage are
offered to develop independent ways to solve problems on the basis of pre-
viously acquired knowledge and skills, as well as to assess their activities.

The result of control stage of the experimental work show as follows
of formation of readiness of teachers to the development: motivation-valued
criterion — 88,3%, the cognitive criterion — 89,5%, active criterion — 88,7%,
reflective-estimative criterion — 83,3%.

Conclusion

Thus, the readiness of the teacher has a close relationship with the
knowledge of a personality as a whole. The features of forming teacher’s
readiness for the development of systems thinking are reflected in 3 stages,
such as: reproductive, productive and creative. The creative level showed
that possession of a teacher of knowledge in the areas of professional and
pedagogical activity for the development of systems thinking.

The results of experimental work confirmed the effectiveness of the
developed model of forming teacher’s readiness for the development of sys-
tems using.
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Annoranusi. O00cHOBaHa U pa3paboTaHa KOHIENTYalbHasl [eJaroruieckas Moaeib Gpop-
MHPOBaHUsI TOTOBHOCTH II€J]arora K pa3BUTHIO CHCTEMHOro MblluieHus. [Ipoananu3zuposa-
Ha OTEYECTBEHHAs M 3apyOe)kHas ICHXOJIOro-Ielaroruueckas JMreparypa mo npooieme
TOTOBHOCTH IIeJlarora K pPa3BUTHIO CHCTEMHOro MbluuieHHs. OO0OOIIeHbl MMeromuecs B
OTEYECTBEHHOM M 3apyOe)KHOW JMTepaType pe3yJbTaThl, 000CHOBAHbI METO/0JIOrMYECKHe
IIOZIXO/Ibl M IPHHIIMIIBI B IIPOLIECCE MTOATOTOBKH KOHIENTYaJIbHOU Ie1arorndeckoi MoJeH.
CucTeMHOE COCTOSIHHE COBPEMEHHON HAyKH MMEET TEOPETHYECKUI MOTeHIUAN ISl Cephe3-
HOro o0OramieHus ¥ pPa3BUTHS HPHOPUTETHBIX HANPABICHUH B OOJACTH TEXHOJIOIMH,
HAyKH, DKOHOMUKH U 00pa30BaHUs b xapakTepu3yeTcs PsAAoM crelu(UuecKux 0COOCHHO-
cTeil, HeOOXOIMMOCTBIO OCMBICIEHHSI CIIOXKHBIX 9KOHOMMYECKHMX IPOLECCOB, MHUIMHPO-
BaHHBIX Hay4HbIM NporpeccoM. LIeHTpOM MHTErpHpPOBaHHBIX MTOAXOAOB B CBS3M C IpoOLec-
coM riobanu3anuu 0Opa3oBaHUs SIBJISETCS MOJArOTOBKA Meaarora HoBoro ¢opmara. ITo
00YCIIOBJIEHO, TIPEXkJE BCEro, OTCYTCTBHEM B3aHMMOCBS3M Mex1y Tpeboanusamu Dene-
PaJbHOTO rOCYIapCTBEHHOr0 00pa30BaTENILHOTO CTaHIApTa U MPOOJEMON TOTOBHOCTH Iie-
jnarora paboTaTh ¢ OrPOMHBIM 00bEeMOM HH(MOpPMAlUK, YMEHHEM BBIABIATH IMPAKTHKO-
OPHMEHTUPOBAHHYIO NMPO(ECCHOHATbHYI0 HH(OPMALIUIO B YCIOBHAX €€ HEIOJHOTHI U IpO-
TUBOPEYMBOCTH, CHUCTEMATH3UPOBATh €€ C LENbI0 JaJbHEHIIeH peanu3auud B y4eOHOM
npouecce. Tak Kak eCTeCTBEHHO-HAYYHbIC JUCLMIUIMHBI 00JaJal0oT OrPOMHBIM IOTEHIMA-
JIOM, HANpaBJICHHbIM Ha Pa3BUTUE CHCTEMHOI'O MBIIUICHUS KaK JUYHOCTHOI'O KayecTBa
nejarora, TO 3TO INPUBOJUT K HEOOXOAMMOCTH MCCIIEN0BAaTh MPOOJIEMy TOTOBHOCTH Iejia-
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rora o JUCHUIUIMHAM €CTeCTBEHHO-HAYIHOrO LHUKIA K Pa3BUTHIO CHCTEMHOTO MBILITCHHUSL.
B COBpEeMEHHBIX YCIOBHSX HEBO3MOXXHO MPEACTABUTH NMPOMECCHOHANBHO, KYJIBTYPHO H
MICUXOJIOTMYECKH aJaNTHPOBAHHOrO MeAarora K mpo(hecCHOHANBHON paboTe U KHU3HEAes-
TENBHOCTH ¢ MUHUMATBHBIMH 3aTPAaTaMH, Y€TKO BBIPAKCHHBIMH 3HAHMSAMHU B 00JIACTH ecTe-
CTBCHHO-HAYYHBIX IHCLHUILUIMH, OCO3HAHHEM BOCIPHATHS HPO(PECCHOHATBHOTO 3HAHUS,
CaMOCTOSITEIIBHOCTH U TIYOWHBI CYXXACHHH, YMECHHEM YCTAQHABIMBATH IICHXOJOTHICCKH
KOM(OpTHBIE OTHOLICHUsI CyObEKTOB 00pa3oBaHusi, paboTaTh B KOMaH/E.

KiioueBbie ¢J10Ba: TOTOBHOCTD II€1arora K Pa3sBUTHIO CHCTEMHOTO MBIILICHHST; HOpMUPOBa-
HHE; Iearoruyeckasi MOIelb.
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