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CONCEPTUAL BENCHMARKS OF THE RESEARCH

The relevance of research. The modern stage in the development of the
education system in Moldova is characterized by serious reforms, the need for
which is dictated by the requirements of the time and the country's development
tasks. Since May 2005, Moldova joined the Bologna process, which implies the
inclusion of a national education system in the European educational space.

Educational institutions of secondary vocational education (hereinafter - SVE),
along with vocational training of students, implement the educational program of
secondary (complete) general education. The list of specialties in which vocational
training is carried out is approved by the Government at the proposal of various
ministries and departments. Among the many specialties, the most popular in the
modern world are technical specialties.

In the Republic of Moldova, as in all developed countries, the training of mid-
level specialists takes place under the conditions implementation of a competency-
based approach,, in which “the strategic goal of education proclaims the formation
of the real competence of the student as a person capable of self-determination,
self-regulation, self-actualization, competitiveness in the labor market” [1].

Today in Moldova, about a third of enrollees go to secondary vocational
education institutions, and in the near future their importance will increase, due to
the acute shortage of qualified mid-level specialists, especially technical profile.
The quality of technical education is inextricably linked with the level of
mathematical training of a specialist.

Thus, the definition of the role of mathematics through the development of
professionally-oriented teaching technology in the system of secondary vocational
education is an urgent task.

Description of the situation and identification of the research problem.
Problems of the content and structure of mathematical education in SVE have
arisen with the advent of secondary vocational schools and are currently
particularly relevant. This is due to the fact that qualified labor resources play an
important role in ensuring stable economic development of the country. Particular
attention should be paid to technical specialists for whom a high level of
mathematical culture is a professional necessity. Based on this, the content and
structure of mathematical education in STR should have a targeted focus on a
specific specialty.

Modern trends and development strategies of mathematical education are
considered in their works by Le Boterf G.[2], Lupu L.[3, 4, 5, 6], Branzei D.,
Branzei R.[7], Cabac G.[8], Cioban M., Cioban-Piletcaia A.[9], Newell W.[10,11],
MyxamerzsnoBa [.B.[1, 12], Maxmyros M.W.[13], Adanacre B.B.[14],
bopucenko H.A. [15], Cmupnor E.W.[16], Tapanuna W.FO.[17], Jlememiko
H.H.[18], Becnansko B.I1.[19]and others, in which much attention is paid to the



development of innovative educational technologies that replace traditional ones
and are being introduced into the system of modern education.

At the moment, none of the normative documents that determine the
implementation of the requirements for general education of students in institutions
of secondary vocational education(SVE), does not define the objectives of the
subject study of mathematics, taking into account the tasks of training.

To become a highly qualified technical specialist, a student of secondary
vocational education needs to receive fundamental mathematical training, without
which it is impossible to solve the problems of future professional activity. The
experience of research educators shows how important motivation of students to
study professional disciplines is, especially in primary school, when they consider
everything related to their future profession to be motivationally significant.

A great contribution to the study of professional motivation was made by their
research Macnoy. A.[20], Ames C.[21], Uneun E.I1.[22, 23], Benpix U.J1.[24], U.
Jlyny, YobGau-ITunenxas A. [25], Birch A.[26], Deci E.L., Vallerand R.J., Pelletier
L.G., Ryan R.M.[27], Yoban-ITuneukas A.[28], Hucman O.}0.[29], Poauonos
M.A.[30].

The highest efficiency in the formation of professional motivation of future
specialists is facilitated by such mathematical skills as: modeling of production
situations, analysis and generalization; logical thinking; solving professionally
oriented problems; solving mathematical problems.

In the scientific and methodological literature relating to the teaching of
mathematics in institutions of secondary vocational education, there are a number
of works devoted to various aspects of teaching, but the influence of the level of
mathematical knowledge and professional motivation has not been sufficiently
studied on the quality of mastering the professional disciplines of the specialty:
Amabile T. [31], Baciu S.[32], Cerghit 1.[33], Hariton A.[34], dassinos JI./.[35],
benozepues E.IL[36], Husamor P.A.[37], Ky3pmumna JLIL[38], Xynskosa
I'.1.[39], Mopakosuu A.I'.[40], BensieBa A.I1.[41], Jlememko H.H.[42].

The above allows to highlight the following contradictions:

—  between the requirements of the labor market for technical specialists and
the existing training of students in the secondary vocational education system;

—  between the formal content of mathematical education in SVE and the
necessary level of mathematical knowledge for the qualitative development of the
profession;

—  between the need for a professionally oriented technology of teaching
mathematics, which allows one to form a mathematical apparatus, as a tool for the
qualitative development of a profession in the specific conditions of SVE technical
profile and the undeveloped nature of such a teaching technology.

The problem of research. To determine the theoretical and methodological
foundations of the effectiveness of teaching mathematics aimed at improving the



quality of vocational training of technical graduates in the implementation of the
state standard of secondary vocational education. Explore the sphere of
professional motivation during the testing of pedagogical technology of
professionally oriented teaching of mathematics.

Purpose of research. Theoretically substantiate and develop a pedagogical
model and methodology for integrating mathematics in the system of secondary
vocational education.

The objectives of research.

1. Analyze the specifics and experience of teaching mathematics in
educational institutions of secondary vocational education.

2. To study normative documents, scientific, methodological, psychological
and pedagogical literature on this issue to identify approaches to the development
of professionally oriented technology for teaching mathematics.

3. To determine the principles on which the pedagogical technology of
teaching mathematics will be built in the system of secondary vocational education
of a technical profile, aimed at increasing the level of professionalism of a graduate
of secondary vocational education of a technical profile.

4. To develop a pedagogical model and methodology for integrating
mathematics in the system of secondary vocational education of a technical profile,
aimed at increasing the level of professionalism of a graduate and testing it.

5. Create a methodology for applying a complex of professionally oriented
tasks.

To solve the assigned tasks, the following research methods are applicable:
pedagogical observation of the process of teaching mathematics; conversation,
questioning, questioning of students and teachers; pedagogical experiment.

The novelty and originality of the study lies in the fact that due to the
systematic and multi-stage fulfillment of professionally oriented tasks, it becomes
possible, while maintaining a high level of motivation of students, to
simultaneously achieve the development of mathematical knowledge and skills and
expand the students' understanding of the applied and professional value of
mathematics. Using the Pedagogical model as a theoretical constructor, the teacher
will fill it with concrete practical content, taking into account the chosen specialty
and the type of future professional activity of a mid-level specialist.

The scientific problem solved in the study lies in the methodological
substantiation of the pedagogical model of teaching mathematics, focused on
achieving a high level of professional training for a graduate of a technical profile,
taking into account the features of the modern stage of development of education
and the revealed specifics of training in institutions of this type.

The theoretical significance of the study is:

— in substantiating the methodological approaches used in the development of
pedagogical technology of professionally oriented teaching of mathematics;



— in the development of a methodology for the use of a complex of
professionally-oriented tasks that has certain mechanisms of influencing
educational motivation and the assimilation of mathematical knowledge and skills;

— in determining the system-forming role of the interdisciplinary relations of
mathematics with professional disciplines;

— in defining the role of mathematics in the introduction of professionally
oriented technology in the educational process at the faculty of secondary
vocational education of the engineering and technical institute in Tiraspol.

Practical significance is determined by the successful testing and
implementation of the engineering institute in the educational processin Tiraspol, a
developed pedagogical model for integrating mathematics in the system of
secondary vocational education, including a methodology for establishing and
accounting for interdisciplinary relationships. The concept of a matrix of
interdisciplinary communications of the first and second levels is introduced. The
possibilities are disclosed and the methodology for using the matrix to describe
mathematical objects and intersubject connections of mathematics with special
disciplines, professional modules is justified.

In addition, in the research process developed:

— a complex of professionally-oriented tasks, consisting of professionally-
oriented tasks, tasks for performing laboratory work using application software
packages, professionally-oriented projects. The technique of using the complex
when teaching mathematics is described;

— textbook on the discipline "Elements of higher mathematics."

Provisions for protection:

1. The essence and features of the Pedagogical model of integrating
mathematics through the introduction of professionally-oriented teaching
technology in the context of the implementation of the educational standard of
SVE.

2. Methodology for the use of a set of professionally oriented tasks based on
the establishment and accounting of interdisciplinary relations.

3.  The influence of pedagogical technology of professionally-oriented
teaching of mathematics on professional motivation.

The introduction of the research results was carried out in the educational
process at the faculty of secondary vocational education of the Engineering and
Technical Institute of Tiraspol.

Testing of scientific results. The results of the study were presented at a
meeting of the Department of Didactics of Sciences of Tiraspol State University, as
well as at the following conferences:

— Conferinta stiintifico-practici nationald cu participare internationald
«Reconceptualizarea formarii initiale §i continue a cadrelor didactice din



perspectiva interconexiunii invataimantului modern general si universitar» 27-28
octombrie 2017.

— VIl Republican Scientific and Practical Conference "Ways to Improve
Physical Education™ March 28, 2017.

— Materialele Conferintei Republicane a Cadrelor Didactice, 10-11 martie
2018.

— International Conferinta Changing roles and impact teachers in the modern
society. September 20, 2018.

— Materialele Conferintei stiintifice nationale cu participare internationalad
INVATAMANT SUPERIOR: TRADITII, VALORI, PERSPECTIVE. 28-29
Septembrie 2018.

Main ideas, research results are reflected in 13 publications of the author.

Scope and structure of doctoral work. The work consists of introduction, three
chapters, conclusions, bibliography of 168 titles, 8 appendices, 127 pages of the main
text, 22 figures, 19 tables.

Keywords: mathematical education, secondary vocational education,
professional motivation, pedagogical model, interdisciplinary communication.

List of abbreviations:

SVE - Secondary Vocational Education; GC- General Competencies; PK-
Professional Competencies; PM-Professional Module; SPSS — Statistical Package
for the Social Sciences.

CONTENT OF THE THESIS

In the Introduction, the choice of research topic is argued; the relevance and
significance of the topic are indicated; the purpose of the study is formulated,
based on which, the tasks of its implementation are determined. The research
methods are listed; described in accordance with the field of study, novelty and
originality, theoretical and practical significance; substantiated practical
implementation of the results.

The first chapter “Psychological and pedagogical foundations of
professionally oriented technology for teaching mathematics in the system of
secondary vocational education of a technical profile” is devoted to the analysis
of the main components and problems of mathematical education in the system of
secondary vocational education.

The main components of mathematical education include:
content - mathematical information, subject to study;
structure - a construction system and a sequence for studying information;
methods and means of supplying and assimilating educational information;
activities of the teacher during the lesson;



— students' interest in the study of mathematics and understanding of its
connection with the future profession.

In accordance with these components in the didactics of mathematics of
secondary vocational education, the following main problems can be distinguished:

— modernization of the content of a mathematics course with a focus on the
future profession;

—  improving the structure of the mathematics course in various specialties;

—  improvement of methods and means of teaching mathematics in SVE;

— ONITUMHU3AMNIO  JCATCIBHOCTH IIPpE€IoAaBaTC/isi 110 COYETAHHUIO €TI0
(YHKUMH NperoiaBaHusl, OpraHu3aiy U yIpaBIeHUs IPOLIECCOM yUEHUS;

—  optimization of the teacher’s activities by combining his teaching
functions, organization and management of the learning process;

—  the formation of a stable active interest among students in the study of
mathematics and an understanding of the role of mathematics in his professional
activity.

These problems are key and designed to solve a new social problem - to
increase the effectiveness of training and the level of training of qualified mid-level
specialists.

Special importance in conditions of secondary vocational education,
professional motivation acquires. In order to become a professional, the learner’s
personality must enter the space of activity and vital meanings, and the knowledge
and methods of activity must be combined into an organic whole, the system-
forming factor of which are certain key values and motives.

U. Jyny believes that the general problem of the formation of motivation for
the teaching of mathematics, essentially its nature, is inextricably linked with a
variety of teaching methods [25, p. 52]. In particular:

—  with the method of developing cognitive interest in mathematics;

—  with the method of stimulating and enhancing the educational and
cognitive activities of students;

— with the method of compiling and solving problems, conducting creative
work;

—  with the problematic method;

—  with research method;

—  with partial search method

—  with the method of cooperation in teaching mathematics;

—  with the method of structuring and integrating knowledge.

Motivation of professional activity is determined by the corresponding
orientation, the presence of its meaning, professional attitudes of a person. Stable
relationship systems in professional activities form his professional mentality and
determine his professional position [36].



To implement the principle of professional orientation in teaching mathematics
in the system of secondary vocational education of a technical profile, certain
pedagogical conditions must be created, namely:

— motivation of all participants in the pedagogical process for the development
of mathematical and professional competencies;

— systematic fulfillment by students of professionally oriented tasks;

— the systematic use of calculative technology (CT) in solving mathematical
and technical problems;

— providing the learning process with special means: task books of
professionally oriented tasks, computer programs, VT tools, methodological
recommendations for completing tasks.

The combination of theoretical and practical training cycles requires close
interdisciplinary ties, the ability of the teacher to link knowledge in general and
special subjects with the contents of laboratory and practical classes in workshops
and in production.

The most complete psychological and pedagogical substantiation of the didactic
significance of intersubject communications was given by KD Ushinsky [43]. He
proved that knowledge and ideas are drawn from various academic subjects and
generalized by students. Interdisciplinary connections play a worldview role; they
contribute to the creation of interconnected ideas about the real world in students.

The second chapter, “The pedagogical model and methodology of
integrating mathematics in the secondary vocational education system of a
technical profile,” presents the pedagogical model of integrating mathematics in
the SVE system and the methodology for its application through the establishment
and consideration of interdisciplinary connections (Fig. 1).

The target block outlines such goals of teaching mathematics as meaningful,
applied, worldview and general cultural. These goals are realized in
methodological approaches, the central of which is a professionally oriented
approach.

Achieving the above goals depends on the requirements of didactic principles,
they help determine the content of training, methods, forms of training, they also
dictate the behavior of the teacher at the lesson.

When selecting content, interdisciplinary communication must be taken into
account and all principles for selecting content should be followed. The next
component of the model of professionally oriented teaching of mathematics is
technological, it shows the features of the selection of methods, forms and teaching
aids.

The main means by which the principle of professional orientation of training is
implemented is the implementation of professionally oriented tasks.

10
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Pedagogical conditions:

- motivation of all participants in the pedagogical process to master mathematical, general and professional competencies;
- the systematic implementation by students of professionally oriented tasks;
- the systematic use of computer technology in solving mathematical and technical problems;

- the application of methods of motivation and stimulation of educational and cognitive activities.

Estimated and effective

block

Vocational Training Results

Vocational training monitoring

~
- the formation of knowledge, skills and abilities of
using mathematical methods for solving applied - tESt. papers;
problems; - testing;
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interest in a future profession. y

L Analysis of learning outcomes and making corrective decisions ]——

Fig. 1 Pedagogical model of integrating mathematics in the system of
secondary vocational education
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The final component of the model is evaluative and effective. As a result of the
implementation of the principle of professional orientation, we expect, firstly, the
formation of students' knowledge, abilities and skills in using mathematical
methods to solve applied problems, secondly, the development of professionally
important personality traits, the request for which was received from social
partners, and, finally, increasing motivation to learn and master your future
profession.

In order to diagnose the level of achievement of the expected results, phased
monitoring of students is carried out: tests, testing, observation, questioning,
interviews.

According to the results of monitoring, corrective activities of the teacher are
carried out, aimed at adjusting the goals, content, methods, forms and means of
training.

After analyzing the general and professional competencies, the field and objects
of professional activity of graduates in the specialty “Computer systems and
complexes” to determine the role of mathematics in the process of mastering
professional disciplines, we consider the correspondence table of professional
competencies of the discipline “Elements of higher mathematics” and the
disciplines of the professional cycle (Table 1.). The table is based on the
educational standard.

Table 1. The relationship of professional competencies
e B '
l’rofe!il:::;lethes C|PC |PC|PC|PC|PC|PC|PC|PC|PC|PC|PC

Name 11 (1213 [14|15(21 |22 (23|24 (313233
disciplines
Engineering graphics

Electrical Engineering Basics

Applied Electronics

Electrical measurements

o+ |+

Information Technology

Metrology, standardization and
certification

Operating Systems and
Environments

Discrete Math

Fundamentals of
Algorithmization and ¥
Programming

Fundamentals of Economics +
PM.01 Designing Digital Devices +

PM.02 The use of microprocessor
systems, installation and a o a
configuration of peripheral
equipment

PM.03 Maintenance and repair of o o
computer systems and complexes

12



As a result of the study, a matrix of interdisciplinary ties of the first level was
compiled (Table 2). The matrix reflects the field of mathematics and special
disciplines, which must be mastered by the whole group as a whole in order to
increase the level of motivation and expand the students' understanding of the
applied and professional significance of mathematics.

The proposed matrix of interdisciplinary relations as elements contains a
relationship, where i - professional discipline, j - section of mathematics. The
distinguished connections are interpreted in the form of mathematical methods,
professionally oriented tasks, laboratory work using application software packages.

Table 2. Interdisciplinary matrix of the first level

= = 5 2 =
Name of sections | 2 £ 5 & = o 5
discioli g E 2 2 Zw |25 E
isciplines g g g = §°%a |FS g g5 .
: 2e | £ | =52 |2:.8| EX
Name ) T2 = £ EE _"EE =
professional g - £ e £ E E - E: B ef B
disciplines £ E - = = o 22 5
= - ] A
1 2 3 4 5 6
1 2z
Engineering graphics 1 Cl Cl
Electrical Engineering C% C4.
Basics 2 2
Applied Electronics 3 Cg’ Cg
Electrical measurements 4 Ci Ci
Information Technology 5 Cé
Metrology, standardization 6 cl
and certification 6
Operating Systems and 7 cl
Environments 7
. : 1
Discrete Math 3 CB
Fundamentals of
Algorithmization and 9 C% CS Cg Cg Cg
Programming
Fundamentals of 10 cl 2 c3 ct
Economics g Ly s w

In the course of the study, it was found that for a greater depth of detail of
interdisciplinary connections, it is advisable to compose a matrix of
interdisciplinary connections of the second level between the topics studied in a
certain professional discipline and the sections of the mathematics course studied
in the SVE system.

13



As an example, consider such a matrix for the discipline "Fundamentals of

Electrical Engineering” (Table 3).
The dissertation interprets the relationships that exist between the relevant

objects.

Table 3. The matrix of interdisciplinary relations of the second level

- |2z |=
Name of sections = = 5 =3 w 2 £ 2
™ o -1 5 o = = . ]
math course = = = 9 A 7L A < = 2
£ & g S z= Tg= § =z 3 S
= | = £ =sEFoEEE £ %
s s |5 |EEESEEGE s |E
topies of discipline P | = e = g S = =
«Basics o A% S
electrical engineering»
1 2 3 4 5 6 7 8
Calculation of electric c2
circuits of direct current. K
Laws of Ohm and 1
Kirchhoff
Electromagnetic induction 2 C;
Calculation of AC electric 3 1 3 5 6
circuits C3 C3 C3 Cs
Electrical appliances and 4 CT
measurements 4
Transformers 5| Cs cs Ca
Electriccars 6 C}' Cg
6 8
Semiconductors 7 C? C?

The professional module (PM) involves the study of theoretical approaches
coupled with their immediate consolidation in practice. The study found that each
professional module is based on certain professional disciplines, i.e. there is a
correlation between professional modules and special disciplines of varying
degrees of severity. Based on the matrix of interdisciplinary connections of the first
level (Table 2), we will draw up a table that defines the system-forming role of
mathematics in the development of professional modules, as well as determine the
basic disciplines of each PM.

Table 4. reflects the interdisciplinary courses of the corresponding PM and the
professional disciplines on which they are based, as well as the relationships
described above in the form of mathematical methods, professionally oriented
tasks, laboratory work using application software packages.

14



_ Table 4. Connection of professional modules with mathematics

Professional Modules | Interdisciplinary courses Basic professional Communication
(PM) (IDC) disciplines Cf
i
«Electrical C%;
Engineering Basics», ct.
- Di Math», 2’
TDC 0101 Digital D ch
PM.01 Designing circuitry o cé.
Digital Devices IDC 01.02. Designing Electrical : 2’
Digital Devices (Chlecte Cys
Measurementss. 5.
c;
1
cl.
IDC02.01. «Applied Electronicsy, C‘31;
Microprocessor systems «Metrology, 6.
PALO2 The useof | 1505 0 Iystallation | standardization and Cs3
microprocessor ; . . cl.
systems. installation and configuration of cerFlfica.Uon»: ?9
and con,i' ration of peripheral equipment «Discrete Math », Cgs
evinhers] eoaioment | TDC 0203 Computer «Fundamentals of cl_ s
Ly A networks and Algorithmization and 9 9
telecommunications Programming».
IDC 03.01. Maintenance «Electrical C%;
and repair of computer Engineering Basics», « c2.
systems and complexes Engineering graphics», %’
IDC 03.02. Computer «Electrical C3;
PM.03 Maintenance | Sraphics measurementss, C‘Zi;
and repair of IDC 03.'03' Installation «Information Cz;
computer systems and maintenance of Technology», 5.
and complexes software for personal «Operating Systems 42
computers and servers and Environments»_ « Cé;
Discrete Math». C%
1
CB.

The complex of professionally-oriented tasks consists of three types of tasks:
professionally-oriented tasks (POT), tasks for performing laboratory work using
application software packages, professionally-oriented projects (POP). The
dissertation describes the methodology for using a complex of professionally
oriented tasks in teaching mathematics to students of a technical profile:

1. Methodology for applying professionally oriented tasks.
2. Methodology for laboratory work using application software packages.
3. Methods of applying professionally-oriented projects.

The third chapter, “Experimental substantiation of the effectiveness of the
pedagogical model and the methodology of its application,” describes the
organization, conduct and results of the pedagogical experiment, as well as a
mathematical and statistical analysis of the research results.

The proposed professionally-oriented technology of teaching mathematics is
determined by research objectives, which are designed to reveal that the
introduction of pedagogical technology provides:

15



—formation of knowledge, skills and abilities of using mathematical methods in
solving applied problems from related disciplines of a professional cycle of a
technical profile;

—increasing the level of professional motivation of students and interest in a
future profession, maintaining motivation at a stable high level.

The pedagogical experiment was conducted with second-year students of the
direction “Computer Systems and Complexes” (information profile). Experimental
and control groups were organized. Classes with the control group were conducted
according to the traditional method, and in the experimental group the pedagogical
technology of professionally-oriented teaching of mathematics using
professionally-oriented tasks was introduced.

The experimental and control groups included:

— 21 and 18 students of specialties of the specified information profile
(respectively).

The selection in the control and experimental groups was carried out at the
beginning of the second year immediately before studying the discipline "Elements
of higher mathematics" in such a way that both groups had approximately the same
level of motivation and the level of mathematical preparation of students.

The success of a pedagogical experiment is ensured by the use of research
methods that guarantee a reliable pedagogical result at each stage of the
experiment. For this purpose, the following methods of the pedagogical experiment
were selected:

—  questioning, testing, interviewing students and teachers;

—  pedagogical observations at all stages of the experiment;

—  control work;

— analysis of laboratory work;

— analysis of the results of tests and exams in the experimental and control
groups.

In order to determine the level of various types of motivation among students of
the 2nd year of technical profile, the diagnosis of motivation was used according to
the method of E. M. Jlenemesoii [44]. Motivation can be differentiated into many
different types, and the essence of this technique is to identify the predominant
type of student motivation - that is, the motivational mechanism that is dominant
for him in his educational activities [45, 28, 23]. These types are represented by
questionnaire scales.

At the first stage, statistically significant differences were not revealed, that is,
the distribution of average scores for different types of motivation according to the
results of the test methodology in the groups are not statistically different - the
accepted hypothesis is H.

16



Table 5. Processing of the results - Pearson criterion

Stage 1 :
Motives cG EG = l::;f:}::i
n=18 n=21 Asn :
Prestige studies in the group 0,39 0,27
Prestige studies in the family 0,75 0,56
Cognitive interest 0,63 0,68
Achievement motivation 0,52 0,45
The motive of social 0.24 037
approval by classmates
The motive of social approval by teachers 0,46 0,57
The motive of social approval by parents 0,46 0.47
Fem.' of.punishment from an educational 041 0.51 18.924 o
institution
Fear of punishment from an family 0,33 0,25
Professional motivation 0,65 0,60
Motive of communication 0,60 0,53
Extracurricular motivation 0,17 0,33
The motive of self-realization 0,39 0,55
The influence of classmates 0,53 0,45
Family influence 0,40 0,36
Impact of educational institution 0,44 0,54

2 p— - — — - -
Zowldf =150 a =005 =250 «_ djfferences are veracious p<0,05;
Z'w(df =15 a =0,01)=30,6 =+ _djfferences are veracious p<0,01.
Table 6. Results processing - t-student criterion

Stage 1 y
TR T | et
n=18 n=21 :
Prestige studies in the group 0,39 0,27 1,794
Prestige studies in the family 0,75 0,56 1,333
Cognitive interest 0,63 0,68 -0,615
Achievement motivation 0,52 0,45 -0,110
The motive of social 0.24 0.37 1,494
approval by classmates ’
The motive of social approval by 0.46 0.57 -1,015
teachers
The motive of social approval by 0.46 0.47 -0334
parents
Fear of punishment from an educational Ho
e 0,41 0,51 -0,055
institution
Fear of punishment from an family 0,33 0,25 0,107
Professional motivation 0,65 0,60 1,404
Motive of communication 0,60 0,53 -0,274
Extracurricular motivation 0,17 0,33 0,123
The motive of self-realization 0,39 0,55 -1,560
The influence of classmates 0,53 0,45 -0,120
Family influence 0,40 0,36 0,134
Tmpact of educational institution 0,44 0,54 -1,045

fo(df =15 p =0,05) =2.131 ; * - differences are authentic p<0,05;
t,(df =15, p =0,001) = 4,073

; ** - differences are authentic p<0,001.
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At the second stage of the study, the diagnosis of educational motivation in the
experimental group was carried out after the introduction of the pedagogical
technology of professionally oriented teaching of mathematics, and in the control
one with the traditional form of training.

The results of the statistical processing of the source data are presented in table
7 and table 8.

At the second stage of the study, differences in all motives between the
experimental and control groups are statistically significant at a significance level
of p <0.05 - the accepted hypothesis H;.

Table 7. Processing of the results - Pearson criterion

Stage 2 .
Motives CG EG 7 1::;;3';?:5
n=18 n=21 e *
Prestige studies in the group 0,28 0,62
Prestige studies in the family 0,59 0,92
Cognitive interest 0,72 0,88
Achievement motivation 0,47 0,83
The motive of social 039 0.22
approval by classmates ; ;
The motive of social approval by 0.57 0.74
teachers ’ ’
The motive of social approval by 0.49 0.74
parents . 28,647 Hi
Fear of punishment from an 0.52 0.66 -
educational institution s :
Fear of punishment from an family 0,26 0,53
Professional motivation 0,81 0,96
Motive of communication 0.56 0,76
Extracurricular motivation 0,45 0,27
The motive of self-realization 0,48 0,62
The influence of classmates 0,47 0,65
Family influence 0,38 0,64
Impact of educational institution 0,54 0,70

2 o . _ _ . .
X owldf =15 a =0,05) =250« _ differences are authentic p<0,05;

Z wldf =15, a =0,01) =306, x_ djfferences are authentic p<0,01.
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Table 8. Processing of results - t-student criterion

Stage 2 ,
TR T ] et
n=18 n=21 -
Prestige studies in the group 0,28 0,62 2,894°
Prestige studies in the family 0,59 0,92 4,025°
Cognitive interest 0,72 0,88 2,189°
Achievement motivation 0,47 0,83 3,196”
The motive of social 0.39 0.22 -2,148
approval by classmates
The motive of social approval by 0,57 0.74 2,134
teachers
The motive of social approval by 0.49 0.74 3.248
parents
Fear of punishment from an . Hi
educational institution 0.52 0.66 2,054
FE!B.‘I: of punishment from an 0.26 0,53 2,267
family
Professional motivation 0,81 0,96 2,242°
Motive of communication 0,56 0,76 3,678
Extracurricular motivation 0,45 0,27 -2,128°
The motive of self-realization 0,48 0,62 2,684
The influence of classmates 0,47 0,65 3,862
Family influence 0,38 0,64 2,437
Impact of educational institution 0,54 0,70 2,064

Lo (df =15, p=005)=2131. «_jitferences are authentic p<0,05;

Kp

Ly (df =15:p = 0,001) =4.073. «x _gifferences are authentic p<0,001.

To test the effectiveness of the introduction of pedagogical technology of
professionally oriented teaching of mathematics, two tests were conducted with
second-year students studying in the technical field [47]. The first test was carried
out in the second year after completing the study of the discipline "Mathematics"
as a starting test. Its main goal is to assess the readiness of students in the control
and experimental groups to learn mathematics. Examination contains tasks of basic
(14 tasks) and advanced level (5 tasks) in mathematics for a secondary school
course, including 8 tasks of applied content (40% of the total number of tasks).

The second test was carried out at the end of the course of disciplines
"Mathematics" and "Elements of higher mathematics" to study the results and
analyze the learning outcomes after the introduction of pedagogical teaching
technology in the experimental group [48, 49]. Examination contains 12 basic tasks
and 7 tasks of a higher (professional) level in the disciplines "Mathematics" and
"Elements of higher mathematics", professionally-oriented tasks account for 37%
of the total number of tasks.
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Table 9. Processing the results of the control work No. 1 - Pearson criterion
(the number of coped, people)

Stage 1 Accepted
Types of tasks CG EG 7 1“1'"'] thesis
n=18 n=21 -
The simplest text task 15 18
Reading chart 16 15
Calculation of the area of the figure 15 18
Choosing the best option 17 20
Irrational equation 14 17
Planimetry, the task of calculating the angles in 15 17
a triangle
Calculajcion of the value of a trigonometric is 15
expression
The geometric meaning of the derivative 12 14
Stereometry, rectangular box 14 17 20,486 Ho
Probability theory 16 13
Stereometry, rotation bodies 12 14
The task of the applied nature of physical 15 18
content
The text problem of compiling an equation 9 12
Smallest function value 12 15
Trigonometric equation, root selection 3 4
Stereometry, the angle between the planes 2 3
System of inequalities 4 5

Kwldf =15, a =0,05) =250 *_ gifferences are authentic p<0,05;

Xow(df =15, =0,01) =306 *x_ gitferences are authentic p<0,01.

At the first stage of the study, we take the initial data as the results obtained
when checking control work No. 1 by the number of correctly solved tasks of each
type. We will process the results using the statistical package SPSS.20. As a
statistical criterion, we use the Pearson criterion (tab. 9).

Comparison of the levels of knowledge, abilities and skills of students in
mathematics before the introduction of professionally-oriented teaching technology
revealed the similarity of the level of mathematical training in the control and
experimental groups.

At the second stage of the study, we take the initial data as the results obtained
when checking the control work No. 2 by the number of correctly solved tasks of
each type (table 10).

According to the results of the experiment, it can be seen that special problems
cause applied problems in the control group of students. Therefore, we can
conclude that the professionally-oriented technology of teaching mathematics
contributes to the formation of knowledge, skills and abilities to use mathematical
methods in solving applied problems from related disciplines of a professional
technical cycle.
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Table 10. Processing the results of the control work No. 2 - Pearson's
criterion (number of coped, people)

Stage 2 ;
Types of tasks CG EG P li;f:}:;esi
n=18 n=21 .
Matrix actions 11 19
Matrix determinant calculation 10 19
Solving linear systems of equations 10 19
Linear vector operations 12 20
Analytic geometry 10 19
Second order lines 10 18
Analytical presentation of second-order curves 10 19
Finding a function limit 10 18
Differential calculation 11 19
Calculation of the indefinite integral 10 18 46,837 Hi
Calculation of a definite integral 10 18
Complex number actions 11 19
Applied problem-elements of linear algebra 7 16
Applied problem-elements of analytic geometry 9 19
Applied problem-curves of the second order 3 16
Applied problem-differential calculus (1) 2 15
Applied problem-differential calculus (2) 4 15
Applied problem-integral calculus 11 19
Applied problem - complex numbers 8 18

Xw(df =18, =0,05)=289.  «_ifferences are authentic p<0,05:
Xo(df =18; a0 = 0,01) = 34.8 ; ** - differences are authentic p<0,01.

The relationship between the two causes, expressed in quantitative form, is
called the correlation, which shows how one factor changes relative to another, as
well as how they are related. We will build a two-way correlation matrix that
includes all the disciplines of the professional cycle and professional modules,
showing the close connection between the degree of mastering of mathematical
disciplines and the success of mastering professional skills.

At the first stage, we will form a correlation matrix based on the final
assessments of the control group (graduates of 2017) studying mathematics using
the traditional method (tab. 11).
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Table 11. Processing of final estimates of the control group —
Pearson correlation coefficient

Stage 1 (control group-release 2017)
Elements of
higher mathematics
Engineering graphics 0,412
Electrical Engineering Basics 0,408
Applied Electronics 0,355
Electrical measurements 0,321
Information Technology 0,436
Metrology, standardization and certification 0,365
Operating Systems and Environments 0,433
Discrete Math 0,265
Fundamentals of Algorithmization and 0.369
Programming :
Fundamentals of Economics 0,331
PM.01 Designing Digital Devices 0,339
PM.02 The vse of microprocessor systems,
installation and configuration of peripheral 0,214
equipment
PM.03 Maintenance and repair of computer
systems and complexes 0,376

* - correlation is significant at the level 0,05;
** _ correlation is significant at the level 0,01.

As can be seen from table 11, the calculated correlation coefficient has a
positive sign, therefore, both factors change in the same direction. In other words,
the level of mathematical knowledge affects the development of professional
disciplines and professional modules. The value of the correlation coefficient
calculated at the first stage for each of the factors is insignificant.

At the second stage of the study, we construct the correlation matrix of final
grades for the experimental group (graduates of 2018), after the introduction of
professionally oriented technology for teaching mathematics (tab. 12).
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Table 12. Processing of the final estimates of the experimental group -
Pearson correlation coefficient

Stage 2 (experimental group-release 2018)
Elements of
higher mathematics
Engineering graphics 0,619
Electrical Engineering Basics 0,695
Applied Electronics 0,736"
Electrical measurements 0,794™
Information Technology 0,646
Metrology, standardization and certification 0,443
Operating Systems and Environments 0,487
Discrete Math 0,687
Fundamentals of Algorithmization and 0.678"
Programming i
Fundamentals of Economics 0,768
PM.01 Designing Digital Devices 0,785
PM.02 The use of microprocessor systems,
installation and configuration of peripheral 0,803
equipment
PM.03 Maintenance and repair of computer .
systems and complexes 0,386

* - correlation is significant at the level 0,05;
** _ correlation is significant at the level 0,01.

The constructed two-sided correlation matrix of final grades in the
experimental group demonstrates close relationships between the degree of
mastering of mathematical disciplines and the success of mastering professional
skills. In professional modules, correlation is significant at the level of 0.01,
therefore, the professional competencies of future specialists in the specialty
"Computer Systems and Complexes” directly correspond to the quality
requirements and the completeness of mathematical knowledge.

The results of the statistical analysis presented above indicate a significant
increase in the level of formation in students of professionally directed subjective
experience in the experimental group, where training was based on the developed
technology and taking into account the identified conditions.
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GENERAL CONCLUSIONS AND RECOMMENDATIONS

1. Based on a comprehensive analysis of the methodological, methodological,
psychological and pedagogical literature on the problem of studying the process of
teaching mathematics in secondary vocational education institutions in different
countries, the possibilities of integrating mathematics through the introduction of a
professionally-oriented teaching technology in the conditions of fulfilling the
educational standard of SVE have been identified and substantiated. In the
dissertation research it is proved that the main mechanisms that implement the
principle of professional orientation are interdisciplinary communications and a set
of professionally oriented tasks [50].

2. The author has developed a pedagogical model for integrating mathematics in
the system of secondary vocational education of a technical profile, aimed at
implementing the principle of professional orientation. Professionally-oriented
tasks are the core of the practical component of pedagogical technology, and the
specificity of the model is manifested in a special way of including professionally-
oriented tasks in the learning process [51, 52].

3. A bank of professionally-oriented tasks has been developed, the systematic
implementation of which at all stages of teaching mathematics, the use of various
forms of organization of the educational process, allowing you to include
professionally-oriented tasks in the learning process, make it possible, while
maintaining a high level of educational motivation of students to achieve the
formation of professional competencies and expand students' ideas about the
applied and professional significance of mathematics [53].

4. Theoretically substantiated that in order to increase professional motivation
and the quality of professional mastery of students in the vocational school system
SVE of technical profile, it is necessary:

— implement the content of training in organizational forms that contribute to
the manifestation of cognitive activity and professional orientation;

— apply methods of motivation and stimulation of educational and cognitive
activities;

— use laboratory work to study the technical means of conducting complex
mathematical calculations when modeling professional tasks;

— apply a professionally-oriented technology of teaching mathematics in the
SVE system [54].

5. As a result of the pedagogical experiment: (a) the effectiveness of the
implementation of the developed pedagogical model using mathematical and
statistical methods has been proved: -Pearson criterion and t- Student's criterion;
(b) based on the Pearson correlation coefficient, a direct relationship is established
between the degree of mastering of mathematical disciplines and the success of
mastering professional skills; (c) it was established that the use of professionally
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oriented tasks helps to increase the professional motivation of students and the
quality of development of mathematical knowledge and skills [55].
6. It can be argued that the implementation of professionally-oriented pedagogical
technology for teaching mathematics in the secondary vocational education system
of a technical profile, based on the principle of integrating mathematics with
related disciplines, revealing the content of interdisciplinary connections and
implemented through the use of a complex of professionally oriented tasks, makes
it possible to increase the level of mathematical preparation future mid-level
professionals, implement the principles of practical and professional the vocational
focus of training and improve the professional training of a future specialist.
7. A manual “Elements of Higher Mathematics” was developed containing a
bank of professionally oriented tasks [53].

Based on the foregoing, we offer the following practical
recommendations:
1. For teachers:
— Use professionally-oriented technology of teaching mathematics in the SVE
system to increase professional motivation and the quality of mathematical training
of future specialists.
— Use the methodology of applying a complex of professionally oriented tasks to
implement the principle of professional orientation of training.
2. For authors of textbooks and study guides:
— Apply the proposed pedagogical model in the development of new textbooks
and teaching aids.
— Use developed materials for conducting input, current and final controls.
3. For students and masters:
— Study the developed pedagogical model.
— To study mathematics using an approach based on the principle of professional
orientation of training and, when developing practical skills, take into account the
interdisciplinary connections of mathematics with other disciplines.
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ADNOTARE
Detcova Anna
Impactul matematicii in insusirea disciplinelor profesionale in sistemul
invatamantului secundar profesional
Teza de doctor 1n stiinte pedagogice. Chiginau, 2019

Structura tezei: introducere, trei capitole, concluzii i recomandari,
bibliografie din 168 titluri, 8 anexe, 127 pagini text de baza, 22 figuri, 19 tabele.
Rezultatele cercetarii sunt publicate in 13 lucrari stiintifice.

Cuvinte cheie: educatia matematicd, invatdmant secundar profesional,
motivatia profesionald, model pedagogic, legaturi interdisciplinare.

Domeniu de studiu: Stiinte pedagogice. Didactica scolara (pe trepte si
discipline de invatamant).

Scopul cercetirii: fundamentarea teoretica si elaborarea modelului pedagogic
si metodologiei de integrare a matematicii in sistemul invatamintului secundar
profesional.

Obiectivele cercetirii: (1) Analiza specificului si experientei predarii
matematicii in institutiile de invatamant secundar profesional. (2) Determinarea
principiilor de bazad ale tehnologiei pedagogice pentru predarea matematicii in
sistemul de invatdmant profesional secundar. (3 Elaborarea modelului pedagogic si
a metodologiei de integrare a matematicii in sistemul de ISP de profil tehnic si
testarea acesteia. (4) Crearea metodologiei de aplicare a complexului de sarcini
orientate profesional.

Noutatea si originalitatea stiinfifici a lucririi: consta in faptul ca, datorita
indeplinirii sistematice i in mai multe etape a sarcinilor orientate profesional,
devine posibil, mentinidnd in acelasi timp un nivel inalt de motivatie a studentilor,
sd realizeze simultan dezvoltarea competentelor matematice si sa extinda
intelegerea studentilor asupra semnificatiei profesionale a matematicii.

Problema stiintifica solutionatd: constd in determinarea fundamentelor
teoretice $i metodologice pentru dezvoltarea modelului pedagogic de integrare a
matematicii 1n sistemul de Invatamant secundar profesional.

Semnificatia teoretici a lucririi: consta in determinarea rolului formator de
sistem al conexiunilor interdisciplinare ale matematicii cu disciplinele
profesionale.

Valoarea aplicativdi a lucrdrii: constd in posibilitatea introducerii
metodologiei dezvoltate in procesul de predare a matematicii in institutiile
secundare profesionale de diferit profil. Folosind modelul pedagogic ca constructor
teoretic, profesorul il va completa cu continut practic concret, tindnd cont de
specialitatea aleasa si de tipul activitatii profesionale viitoare a unui specialist de
nivel mediu.

Implementarea rezultatelor stiintifice: tehnologia pedagogica este folosita in
procesul educational la facultatea de ISP al institutului de inginerie si tehnici din
Tiraspol.
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AHHOTALUS
JerkoBa AHHa
Ponb mamemamuku npu oceoenuu npogheccuonanbHyIx OUCYUNIUH
6 cucmeme cpeoHe20 npogeccuonanbHozo 00pa3oeanus
Huccepranus gokTopa negarornyeckux Hayk. Kummunes, 2019

CTpykTypa JMccepTalMM. BBEJCHWE, TPH IJIaBbI, BHIBOABI M PEKOMEHIALWH,
oubmorpadust 3 168 HaumeHoBaHWM, 8 mpuiIokeHMH, 127 CTpaHUI] OCHOBHOTO
TekcTa, 22 pucyHka, 19 Tabmun. Pesynbrarsl mccnenoBaHuid ormyONMKoBaHel B 13
Hay4HbIX paboTax.

KnroueBble ciioBa: maremaTnueckoe 0OpasoBaHue, cpeHee MpoQecCHOHAIBHOE
oOpazoBanue,  mpodecCHOHANIbHAs ~ MOTHMBAIlWs,  TEJaroruueckass  MOJIENb,
MEXICIUIUTMHAPHBIE CBS3H.

O0anacrte uccinenopanus: Ilenaroruxa. JluiakTuka MaTeMaTHKH.

Hens  uccaenoBaHMsi:  TeopeTHYecKH  OOOCHOBaTk ¥ pa3paboTarh
INegaroruueckyro MOJENb ¥ METOAOJIOIUI0 MHTETPHPOBAHUS MAaTEMAaTHKH B CHCTEME
cpezHero NpogeccHOHaIBHOTO 00pa3oBaHMsI.

3amaun  uccaenosanusi.(l) IpoanammsupoBarh — crienuduky — 0OydeHUs
MaTeMaTHKe B ydeOHBIX 3aBEICHHSAX CPEIHEro MPO(EeCCHOHATBHOTO 00pasoBanus. (2)
OnpenenuTh NPUHIMIBL, Ha KOTOPBIX Oy/lET CTPOUTHCS TEAArorHyeckasi TeXHOJIOTHUs
oOyuenust maremaruke. (3) Paspaborare [lemarornueckyro Mozjenb U METOOJIOTHIO
uHTerpupoBannss Marematukn B cucreme CIIO Texnmueckoro mpodwins wu
anpooupoBath  ee. (4) Co3gaTh  METONONOTHIO  IIPUMEHEHHS  KOMILIEKca
po(heCCHOHATEHO-OPHEHTUPOBAHHBIX 38/IaHHH.

Hay4ynasi HoBH3HA padoThI: 3aKIII0YACTCS B TOM, YTO 32 CUET CHCTEMaTHYECKOTO
W MHOTOJTAITHOTO  BBINIOJIHEHHS INPO(eCCHOHABHO-OPUEHTHPOBAHHBIX  3aJIaHHI
CTAQHOBUTCSI BO3MOXKHBIM, MO/IICPKHBAas BBICOKHI YPOBEHb MOTHBALIMK 00yJarOIIuXcs,
JIOOMBATBCSl OJTHOBPEMEHHO OCBOCHUSI MaTeMaTHYECKUX KOMIICTEHIIMI M PacIIUpeHust
TpeCTaBIICHNS 00yJarouXcst 0 MpodeccHoHaTbHOM 3HAYEHNH MaTeMaTHKH.

I'naBnasi pemieHHast MPo6JieMa: 3aKJII0YacTCs B OIPEACIICHHH TEOPETUUECKUX H
METO/IOJIOTMYECKAX OCHOB IS pa3paboTku Ilenarorndeckoii MOJEI HHTET PUPOBAHMS
MareMaTHKH B CUCTEME CPEeHEr0 PO ecCHOHaILHOTO 00pa3oBaHHsI.

Teopernyeckasi 3HAYMMOCTH HCCJIEAOBAHUSI: 3aKIIOYACTCS B ONpPENEICHUH
CHCTEMOOOpa3yIOIIeH PO MEXIUCIMIUIMHAPHBIX  CBS3€H  MareMaTHKd  C
MpOo(eCCHOHATEHBIMY JICIUTUTHAMH.

IIpakTHyeckasi 3HAYMMOCTb: COCTOMT B  BO3MOXKHOCTH  BHEIPEHUS
pa3pabOTaHHOM METOJOJIOTMM B IIpoliecc OOy4eHHs MaTeMaTHKe B CpEaHHe
npodecCHOHATBHEIE  y4eOHBblE 3aBEACHUS pasiM4yHoro npoduist.  Mcromns3ys
INegarormueckyro MOJIENb KaK TEOPETUUECKHI KOHCTPYKTOP, IPENO1aBaTe b HAIOIHAT
€€ KOHKPETHBIM MPAKTUYECKIM COZEP/KaHUEM C Y4ETOM BBIOPAHHOM CHEMATBbHOCTH U
Buia Oyaymieit npogeccHOHaNbHOMN ASSTENPHOCTH CIISHANIMCTA CPETHErO 3BEHa.

BHeapenne pe3yJbTaToB MCCAeTOBAHMA: IEIArOrMYecKas TEXHOJOTUS
IpuUMeHsieTcss B oOpazoBarenbHOM Iporiecce Ha dakympTere CIIO mmkeHepHO-
TEXHHYECKOT0 MHCTHUTYTA I. THPacIoib.
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ANNOTATION
Detcova Anna
Impact of mathematics in the development of professional disciplines in
secondary vocational education
Doctoral thesis in pedagogical sciences. Chisinau, 2019

Thesis  structure: introduction, three chapters, conclusions and
recommendations, bibliography of 168 titles, 8 annexes, 127 pages of basic main
text, 22 figures, 19 tables. The results obtaind are published in 13 scientific papers.

Keywords: mathematical education, secondary vocational education,
professional motivation, pedagogical model, interdisciplinary communication.

Field of study: Pedagogy. Didactics of mathematics.

Aim of the research: theoretical foundation and development of pedagogical
model and methodology for integrating mathematics in the system of secondary
vocational education.

Objectives of the research:(1) To analyze the specifics of teaching
mathematics in educational institutions of secondary vocational education. (2) To
determine the principles on which the pedagogical technology of teaching
mathematics will be built. (3) To develop a pedagogical model and methodology
for integrating mathematics in the vocational education system of a technical
profile and test it. (4) Create a methodology for applying a set of professionally
oriented tasks.

The scientific novelty of the work: lies in the fact that due to the systematic
and multi-stage fulfillment of professionally oriented tasks, it becomes possible,
while maintaining a high level of motivation of students, to simultaneously achieve
the development of mathematical competencies and expand the students'
understanding of the professional significance of mathematics.

The solved scientific problem: is to determine the theoretical and
methodological foundations for the development of the Pedagogical model of
integrating mathematics in the system of secondary vocational education.

The theoretical significance of the research: is to determine the system-
forming role of the interdisciplinary connections of mathematics with professional
disciplines.

Practical significance: it consists in the possibility of introducing the
developed methodology into the process of teaching mathematics in secondary
vocational schools of various fields. Using the Pedagogical model as a theoretical
constructor, the teacher will fill it with concrete practical content, taking into
account the chosen specialty and the type of future professional activity of a mid-
level specialist.

Implementation of the research results: pedagogical technology is used in
the educational process at the faculty of secondary vocational education of the
Engineering Institute of Tiraspol.
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