Science and Education a New Dimension: Pedagogy and Psychology. Vol. 9, 2013

Skvortsova S.A.*, Gaevets Ya.S.?
Methodical system of training of future elementary school teachers for teaching younger schoolchil-
dren narrative mathematical problems solving

! Skvortsova Svetlana Alekseevna, Doctor of Science in Pedagogy, prof. of Depatment of Mathematics
? Gaevets Yana Stanislavovna, post-graduate student
South Ukrainian National Pedagogical University named after K. D. Ushynsky, Odessa, Ukraine

Abstract: In this article there is introduced a methodical system that implements a complex of educational environ-
ment: creation of the competence-based model of the future elementary school teacher in teaching of narrative mathe-
matical problems solving; development of competence-oriented program of the course "Methods of teaching mathemat-
ics in elementary school”, in particular, the modules relating to methods of teaching problem solving; the use of learn-
ing technologies that provide content for future modeling career and active involvement of students in learning activi-
ties. The aim of methodical system is to form methodical competence of the future teachers in teaching younger school-
children to solve problems, the content includes knowledge, skills and activities experience that are the basis of method-
ical competence of teachers in teaching problem solving. The article represents the interpretation of the definition of
"methodical competence of primary school teachers in teaching younger schoolchildren problems solving”, its structure
is characterized by the composition of the valuable motivational, cognitive, activity-oriented and reflective and creative
components. The essence of the activity and cognitive components is specified through constituent components of their
competencies: normative, selective, public-methodical, control and evaluation, design and modeling and technological.
Methodical system is realized by means of semantic modules relating to methods of teaching problem solving in the
course of a special course "Methods of teaching mathematics in elementary school." Therefore, teaching methods, ac-
cording to the methodical system are a lecture, a workshop, self study and project work of the students/pupils. The arti-
cle represents a problem lecture scheme and workshop scheme using interactive technologies, situational and contextual
teaching. Due to experimental verification of the effectiveness of the developed methodology of implementing the
complex educational environment in the experimental groups were observed statistically significant changes at the lev-
els of methodical competence of future teachers in teaching younger students problems solving.

Keywords: teacher's professional competence, elementary school teacher, methodical competence, narrative math-
ematical problems.

The development of the national system of higher  odological and psychological knowledge, skills in
education in Ukraine on the principles of compe-  methodical tasks solving, available experience in the
tence-based approach requires the gradual imple-  subject of teaching, emotional and valuable attitude
mentation of European norms and educational  to this process.
standards for the content of higher education and The subject of our study is methodical compe-
specialists' training. In this regard, in 2011, National  tence of the elementary school teacher in teaching
Qualifications Framework was approved (Resolu-  mathematics. Its structure is represented by the
tion of the Cabinet of Ministers of Ukraine of No-  composition of the valuable motivational, cognitive,
vember 23, 2011 No 1341), in which the results of  activity-oriented and reflective and creative compo-
education are prescribed at every qualification level  nents. Based on the content of primary school
in the form of competencies that a person is able to  teacher's activities in teaching mathematics younger
demonstrate in standard and non-standard situations  schoolchildren, a cognitive nature and activity of
after finishing education program. Therefore, at the  components through the components of competence
present stage of development of higher pedagogical is presented: normative, selective, public-
education the aim of professional education of the  methodical, control and evaluation, design and
future teacher is recognized as the acquisition of  modeling and technological.
their professional competence. In 2011, the Cabinet of Ministers of Ukraine ap-
In the structure of the professional competence  proved a new edition of the State standard of uni-
of the teacher methodical competence there occu-  versal primary education which is significantly dif-
pies an important place, which is interpreted by us  ferent from the previous one [2, 1-18]. Significant
as a personal educational system, which manifests  changes have occurred in the education industry
itself in the ability to implement and organize the = "Mathematics" - there appeared a separate semantic
process of learning the subject at the up to date re-  line "Narrative problems." "Narrative problems" is a
guirements level; in the possibility of successful  separate section of the program, which defines kinds
methodological problems solutions based on the of problems and general techniques for working
theoretical and practical readiness to teach the sub-  over them from the 1st to the 4th grade. Meanwhile,
ject. Methodological competence is understood as a  production functions and their corresponding stand-
basis, an internal reserve of methodical competence,  ard tasks of activities prescribed in the educational
based on thematic-scientific, didactive and meth-  and professional qualifications characteristics (an-
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nex to the Industry standard of Higher Education on
Direction of preparation 6.010102 "Prima-
ry/Elementary education™), remained unchanged [3,
271-320]. Thus, there is a discrepancy between the
increasing role of content line "Narrative problems"
in the course of mathematics for 1 - 4 grades and the
lack of purposeful development of methodical com-
petence in teaching younger schoolchildren narra-
tive mathematical problems solving in the process
of training of elementary school teachers in a higher
educational establishment.

Methodical competence of the teacher in teach-
ing younger schoolchildren narrative mathematical
problems solving lies in the ability to implement and
organize the process of teaching younger school
children problems solving at the up to date require-
ments level; in the possibility to solve successfully
the methodological problems that arise in the pro-
cess of teaching. Methodological competence is
based on the theoretical and practical learning readi-
ness of primary school students narrative mathemat-
ical problems solving.

Based on the structure of methodical competence
of primary school teachers in the teaching of math-
ematics, we have specified the activity and cognitive
components of the methodical competence in teach-
ing narrative problems solving, and also content of
the normative, selective, public-methodical, control
and evaluation, design and modeling and technolog-
ical competence in the context of qualification re-
quirements for training of primary school teachers.
It is established that the backbone of the normative,
selective, public-methodical, control and evaluation,
design and modeling and technological competence
is private and methodical competence. The leading
competence in this hierarchy is the regulatory com-
petence because it regulates, directs the activities of
the teacher to achieve certain goals and tasks of the
content line "Narrative problems" that are pre-
scribed in the regulations.

Based on the structure of methodical competence
of future elementary school teachers in in teaching
younger schoolchildren narrative mathematical
problems solving criteria (motivational, substantial
and operationally-activity) are identified; also indi-
cators are specified of methodical competence of el-
ementary school teachers in teaching younger
schoolchildren narrative mathematical problems
solving and provided a qualitative description of the
four level of development of methodical compe-
tence of elementary school teachers in problem solv-
ing education: elementary, medium, sufficient and
advanced.

The structure of methodical competence of ele-
mentary school teachers in teaching problem solv-
ing, the qualitative characteristics of the levels of
formation will present its professional competence
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model which is the basis for the development of
competence-oriented course program through which
students acquire methodical competence in teaching
problem solving.

Thus, the effective formation of methodical
competence of a future elementary school teacher in
teaching problem solving is possible when provided
a competence model of the future teacher and the
development of competence-oriented program of the
course "Methods of teaching mathematics in ele-
mentary school,”" including semantic modules relat-
ed to the educational techniques of teaching problem
solving [4, 151-154]. To be carry out by the future
teachers the process of acquiring the methodical
competence it is appropriate to use educational
technologies that create the ability to model the con-
tent of future careers and providing involvement of
students in active cognitive activity. Also, the de-
velopment of suitable training and methodological
support modules on teaching methodology regard-
ing to problems solving by the younger schoolchil-
dren in the form of an electronic manual "Methods
of teaching narrative math problems solving for the
pupils of 1-4th grade.”

To implement the conditions mentioned by us
the methodical system of training of primary school
teachers to teach younger students narrative mathe-
matical problems solving .

The purpose of training according to the pro-
posed methodology is to develop a system of prima-
ry school teachers methodical competence in teach-
ing problem solving. To achieve this objective the
expected result must be clearly designed as a com-
petence model of the future elementary school
teacher which is a characteristic of constituent com-
ponents of methodical competence of elementary
school teachers, designed at the level of teaching
problem solving (the structure of methodical compe-
tence of primary school teachers in teaching prob-
lem solving), and qualitative characteristics of the
levels of formation of these components: elemen-
tary, medium, sufficient and advanced. In such a
way, there was implemented pedagogical condition
of methodical competence formation of future
teachers of elementary school by creating a compe-
tency model for the future elementary school teach-
ers in teaching narrative mathematical problems
solving.

Since the model of methodical competence of
primary school teachers in teaching problem solving
fully reflects the possible professional functions and
tasks performed by the teacher in teaching problem
solving and takes into account the requirements of
the present stage of development of primary educa-
tion, the learning content in the presented methodol-
ogy can be considered as constituting a system of
methodical competence of elementary school teach-
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ers in teaching problem solving. Thus, the content of
teaching lies in knowledge, skills and experience of
training younger schoolchildren in narrative mathe-
matical problems solving that are the basis of the
components of the methodical competence. This
content is required by the students through the dis-
cipline "Methods of teaching mathematics in ele-
mentary school." Competence model of primary
school teachers is the basis for the development of
competence-oriented program of the course of this
discipline. Thus, realized pedagogical condition for
the development of competence-oriented program of
the course "Methods of teaching mathematics in el-
ementary school", in particular the semantic mod-
ules on teaching problem solving techniques.

In competence-oriented syllabus it is provided
purposeful formation of methodical competence in
teaching narrative mathematical problems solving
by determining the didactic goal stated in accord-
ance with the functions of the future professional ac-
tivity provided that each module provides a substan-
tial increase in specific competence of the student.
In it there is the content of the training modules that
provide the basis for the formation of competencies;
defined lists of competencies and skills acquired by
students through the mastery of each module; de-
fined the types of tasks by which this happens, is the
number of points a student can receive for certain
tasks.

Mastering the course "Methods of teaching
mathematics in elementary school" comes in the
form of lectures, workshops, self-study and class-
room projects. We have improved the methods of
lectures by implementing the technology of prob-
lematic learning; improved the methods of practical
training through interactive technology, situational
and contextual learning [1, 35-41].

Problem lecture scheme on the study of individ-
ual modules on teaching methodology in narrative
mathematical problems solving in the course
"Methods of teaching mathematics in elementary
school", comprises the following steps: I. Motiva-
tion of students' learning activity (activity of the
teacher). Il. Creation a problem situation and prob-
lem statement (activity of the teacher). 11l. Analysis
of the given issue: education program on the sub-
ject, an analysis of existing textbooks, examination
of various methodological approaches, and view
video segments lessons (activities of the teacher and
the students). IV. Reflection of the self- learning ac-
tivities of students (student activities). V. Formation
of the hypotheses is the selection of one of the con-
sidered methodological approaches, through which
the most effective form concepts and skills (stu-
dents' activities). Actually, the proof or denial of the
hypothesis occurs during the students' independent
work, which involves the analysis of the considered
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methodological approaches, the allocation of the
benefits and drawbacks of each. Tasks for inde-
pendent work may include a requirement to illus-
trate the approach with specific examples, making a
comparative analysis of existing textbooks to meet a
particular topic, and drawing up a compendium
(draft) of the lesson, development of a system of
training tasks, etc. Organization of independent
work of students, its methodological support is pos-
sible through training and methodological manuals
in electronic form, "Methods of teaching mathemat-
ical problems solution for the students of 1 - 4
grades."”

Selecting a methodical approach having learnt to
implement it during the solution of educational
problems, the students are ready to discuss the re-
sults on a practical lesson. The dominant technology
training which we believe should be applied to the
practical session is an interactive technology and
situational and contextual learning. In order to in-
troduce these technologies to improve the efficiency
of the formation of methodical competence of ele-
mentary school teachers we have proposed a scheme
of practical lessons: 1) The explanation of the selec-
tion and illustration for chosen methodological ap-
proach (speech based on the reports), 2) discussion
(upholding the selected item), and 3) the implemen-
tation of the selected methodological approach in
solving professional problems (situational task solu-
tion).

At the final stage of mastering the students a
meaningful unit, they are encouraged to choose a
topic of educational project involving the creation of
new educational product on the basis of the chosen
methodological approach. In this educational prod-
uct may be a compilation of educational objectives
for training, familiarization, formation of concepts,
skills in pupils of elementary school or the devel-
opment of a draft-plan (the project) of the lesson.
Thus there is a realization of pedagogical conditions
regarding the use of learning technologies, provid-
ing content for future modeling career and the active
involvement of students in learning activities.

The main medium of teaching, according to the
methodology proposed system is an e-book "Meth-
odology of training of narrative mathematical prob-
lems solution for the students of Grades 1 - 4," by
which the opportunity is created for the students'
free access to the plans and the content of lectures,
list of primary and secondary literature, even to the
corresponding literature sources; to tasks for inde-
pendent work and guidelines for it, to the practice
tests and tasks for self-examination, to the plans for
the practical exercises; to scale evaluation of educa-
tional achievement, subject to the conditions noted.

As a result of the formative experiment there are
recorded statistically significant changes in the lev-
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els of methodical competence in teaching younger  experimental data, we concluded that the effective-
students problems solving when the students of the  ness of the developed methodology of training of
experimental group have been compared with the  primary school teachers to teach younger students
control group students. During the analysis of the  narrative mathematical story problems solving.
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CxBopuosa C.A., I'aesen 51.C.
Metoanyeckasi cucTeMa MOArOTOBKU OyIyLIMX y4uTeseil HAYAJbHBIX KJIACCOB K 00yYeHUI0 MJIAJAIIUX LIKOJIb-
HHMKOB PelIeHHI0 CIOKeTHBIX MaTeMATHYeCKHUX 3a1a4
AHHOTauMsA: B ctatbe mpe3eHTOBaHa aBTOPCKAas METOAMYECKAs CHUCTEMA, peajM3yrollas KOMIUIEKC MEeAarorndeckux
YCIIOBHIA: CO3MaHUSI KOMIIETCHTHOCTHOW MOJIENIM OYAYIIEro yYuTels HadallbHBIX KIaCCOB B OOYYCHUH PEIICHHUIO CIO-
KCTHBIX MATEeMaTHYECKUX 3aJad; Pa3pabOTKH KOMIIETEHTHOCTHO-OPHEHTHPOBAHHON IMporpaMMbl Kypca «MeTomuka
00yueHHs MaTeMaTHKE B HAYaJbHOM MIKOJIE», B YaCTHOCTU MOJYJICH, KaCarOIUXCs METOTUKU OOyUCHHsI PEIICHHUIO 3a-
Jlad; UCIIOJIb30BAHUS TEXHOJIOTHIA 00YyUCHHS, MPEIyCMaTPUBAIOIIMX MOJICIUPOBAHKE COJICpKAHUS Oy ayIel mpodeccu-
OHAJILHOM JESATENLHOCTH U aKTUBHOE BKIIIOUEHUE CTYJCHTOB B YUEOHYIO JESITENbHOCTh. LleNbi0 MeTOInYecKoi cucTe-
MBI SIBJIICTCS ()OPMHUPOBAHUE y OyIyIIUX YUUTEIICH METOAMYCSCKONH KOMIIETECHTHOCTA B O0YYCHUN MIIA IIINX IKOJIbHH-
KOB pELIeHHIO 33]1a4, COJEpKaHUE - MPEICTABISIOT 3HAHUS, YMEHUS U OMBIT EATEIbHOCTH, SBISIONINECS 0a3UCOM Me-
TOIUYECKON KOMIICTEHTHOCTH YYUTEINs B OOYYCHHH PEIICHHUIO 3a7a4. B craThe MpeacTaBicHa TPAaKTOBKa JCHUHHUIINN
«METOIIMYECKasi KOMICTCHTHOCTh YUUTENIS HAJaIbHBIX KJIACCOB B OOYYCHUH MIIAANINX IIKOJIHFHUKOB PEIICHUIO 33729,
€€ CTPYKTypa OXapaKTepU30BaHA MOCPEIACTBOM KOMIIO3UMIMH MOTHMBALMOHHO-IIEHHOCTHOTO, KOTHUTUBHOIO, AEATEIb-
HOCTHOTO ¥ Pe(IIEKCUBHO-TBOPYECKOTO KOMITOHEHTOB. CYIIHOCTh KOTHUTHBHOTO H JESTEIHPHOCTHOTO KOMIIOHCHTOB
JIETAIN3UPOBAaHA TMOCPEACTBOM COCTABISIIOIIMX WX KOMIIETEHTHOCTEW: HOPMAaTHBHOW, BapUaTHUBHOM, 4YacTHO-
METOJIMYECKOM, KOHTPOJbHO-OLEHUBAILHOM, NPOEKTUPOBOYHO-MOJIEIUPYIOMIEH U TEXHOJIOIMYECKOH. Metoauueckas
CHCTEMA pealTu3yeTCsl MOCPEACTBOM COJEPKATEIbHBIX MOIYJIeH, KacalouuXcs METOJANKH 00YUeHHS pelIeHHUO 3a/1a4, B
Kypce CIeIHaabHON MucuuIuinHbl «MeToarka 00y4YeHHsT MaTeMaTHKe B HaYaabHOU 1ikoje». [Toatomy dhopmamu 00y-
YEHWUsI, COTJIACHO METOJIMYECKON CHCTEME, SBIISIOTCS JIEKIIHSI, PAKTUIECKOE 3aHsATHE, CAMOCTOsITeNIbHAsL padoTa U Mpo-
€KTHas JIesITeIbHOCTh CTY/ICHTOB. B cTaThe mpe3eHToBaHa cxeMa MPOOJIEMHOM JIEKIIUY U cXeMa MPAKTHUECKOTO 3aHSTH s
C HCIIOJIb30BAHUEM TEXHOJOTHI MHTEPAKTHBHOTO, CUTYallMOHHOTO M KOHTEKCTHOTO 00ydeHus. BcrenctBue skcnepu-
MEHTAJIbHON MPOBepKH 3P (HEKTUBHOCTH pa3pabOTaHHONW METOJUUECKON CHCTEMBI, peau3yIoiel KOMIUIEKC Mmeaaroru-
YECKHUX YCJIOBHH, B 3KCIIEPHUMEHTAIBHBIX TPYyIIax 3apUKCHPOBAHBI CTATUCTHICCKH 3HAYUMBIC M3MCHEHUS B YPOBHSIX
METOJIMYECKON KOMITETCHTHOCTH OYIYIINX YYUTEIIeH B 00yIeHUN MIaJIINX ITKOJHHUKOB PEIICHHUIO 3a/1a4.

KuaroueBbie cioBa: npodeccHoHaIbHAsS KOMIICTCHTHOCTh YUYHTENS, YIUTENIbh HAYAJbHON IIKOJBI, METOIUYCCKas
KOMIIETEHTHOCTh, CIO’)KETHBIE MaTEMaTUUECKHE 3a/1auu.
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