L Creative Education, 2021, 12, 2277-2282
gg'seé‘;:,fég https://www.scirp.org/journal/ce
% Publishing ISSN Online: 2151-4771
ISSN Print: 2151-4755

X/
%*

@,

J
XA
o

Pedagogical Problems in Mathematical
Training of Future Bachelor Engineers at
Technical Universities

Gulaiym Zikiroval, Topchubai Isakov?, Erkin Kasymbekovs3,
Albina Tashtemiroval, Zhypargul Abdullaeva**

'Department of Mathematics Teaching, Osh Technological University, Osh, Kyrgyzstan

“Department of Pedagogical Sciences, Kyrgyz-Uzbek International University named after B. Sydykov, Osh, Kyrgyzstan
*Department of Pedagogical Sciences, Osh State Pedagogical University, Osh, Kyrgyzstan

“Science and Research Department, Osh State University, Osh, Kyrgyzstan

Email: *jypar.science@oshsu.kg

How to cite this paper: Zikirova, G., Isa-  Abstract

kov, T., Kasymbekov, E., Tashtemirova, A.,

& Abdullaeva, Z. (2021). Pedagogical Pro-  In this article analysis of pedagogical research reflecting normative docu-
blems in Mathematical Training of Future  ments of higher education in the field of engineering is described, which shows
Bachelor Engineers at Technical Universi-
ties. Creative Education, 12, 2277-2282.
https://doi.org/10.4236/ce.2021.1210172

that they have certain prerequisites and conditions in future engineer profes-
sional competence formation. Methods, forms and means of teaching students

in technical universities determined. The content of government educational
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qualities in a specialist, ensuring successful implementation of problems aris-

Keywords

Activity, Traditional Training, Competence, Functional, Normative,
Methodological, Qualification, Professional Competencies, Professiogram

1. Introduction

The pedagogical process in technical universities (Bokareva & Bokarev, 2013: p.
41) is determined by the requirements established by regulations. These docu-

ments are the government educational standard for the higher professional edu-
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cation of engineers, professional profile, model of the specialist, the concept of
education modernization in the Kyrgyz Republic (Murzaliev, 2020: p. 47).

The first document is based on the government standards qualification model
in vocational education, which is currently guided by higher education institu-
tions in our country. It defines “what a specialist should be”, what functions he
should be trained to perform, what qualities he should have. Such a model is a
system-creating factor in the choice of the content of education and the form of
its implementation in the learning process. These standards should emphasize
the education system dominance, which does not provide the opportunity to as-
sess the quality of education with the indicator “readiness of the graduate for
future professional activity”.

In the competency-based approach to education (Letina, 2020: p. 2), learning
objectives are associated not only with the performance of specific functions but
also with the requirements integrated into the results of the educational process.

The second document named professiogram regulates technology of profes-
sional requirements formation in human personality, psychological abilities,
psycho-physiological capabilities. It describes activity specifics in the specialty,
the necessary special training, work and rest, sanitary and hygienic conditions,
the typical psycho-physiological condition, the nature and amount of informa-
tion processed the intellectual and physical burden of work, the means used, hu-
man activities, as well as the algorithm and psychological structure of actions.

The professiogram assesses the level of importance of various mental qualities
and qualities of the individual for the effective performance of the activity under
consideration, to obtain an average assessment of the importance of each mental
function necessary to rank individual work operations in the studied activities
and functions in the whole educational process (Medina, 2017: p. 1) and allows
to determine the requirements for a quality establishment.

Professiogram is a listing in a certain profession, including features, professional
work specifics description, and a list of norms and requirements for a person

who owns that profession (Tsytsulina et al., 2018: p. 369).

2. Research Methods

In this work, various models were determined based on the literature review and
analysis; specialist models as successful implementation form of problems aris-
ing in production and humanitarian activities during education and competence

model of graduate students were considered.

3. Results and Discussions

3.1. Specialist Model

The specialist model is a set of qualities in a specialist that ensures the successful
implementation of problems arising in production and humanitarian activities, as
well as a description of self-education and self-development, taking into account the

dynamic development of society, institutions and individuals (Ministry of Educa-
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tion and Science of the Kyrgyz Republic, 2003). One of important tasks of higher
educational institutions is the training of specialists, who should be able to adapt
to changes in their professional life (Belyaeva et al., 2019: p. 1).

Literature analysis has shown that there are different approaches to determining
the structure and content of the engineering specialty model. Current social con-
ditions place special demands on the professional activity of the specialist and
his/her qualification work as a whole. The content of engineering vocational edu-
cation is not only based on scientific principles but also includes the value of re-
lationships, the expression of personal creativity and a set of types of engineering
professional activities.

This shows the need to develop a model of graduate competence, taking into
account the complex content of professional training of students in technical uni-
versities. It summarizes the set of competencies formed in the educational process
at that time, what should be achieved in the process of personal and professional
training of students in higher education.

As noted above, the current state standards of higher education are based on a
qualification model of a specialist, which describes what a specialist is capable of,
what functions he should be ready to perform and what qualities he should have.
Such a model manifests itself as a factor that creates the system by choosing the
content of education and as an implementer of its forms in the learning process
(Zimnyaya, 2009: p. 12).

It should be noted that the current government standards do not include in-
dicators such as the predominance of knowledge providers and the readiness of
graduates for future careers, as well as the ability to assess the quality of educa-
tion. The model of competence of the graduate also includes categories; the pur-
pose of education depends not only on the performance of specific functions but
also on the results of the educational process, the integrated requirements.

N. F. Talyzin notes that the model of activity of the specialist should deter-
mine the system of problems that arise after graduation. In its development, it is
necessary to take into account the general qualification requirements for the spe-
cialist, the description of the field of professionalism, the main types, the content
and structure of activities, the personal qualities of the specialist. The specific
model created for a specific specialty is characterized by goals, functions, com-
petencies, qualities, knowledge, criteria and rules for achieving goals, informa-
tion security (Talyzina, 1986).

3.2. Graduate Competence

We understand the graduate competence model as the main target result in the
process of personal and professional development of the student in the universi-
ty, which provides skills and training in the professional and socio-cultural sphere.
In creating it, we have considered that a clear “basic system will guide self-as-
sessment for opportunities such as the description of integrated personality educa-
tion through creative qualities.” The process of personal formation in the voca-

tional education system is inherent in physiological changes that occur in a per-
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son when mastering a professional activity; professional development of person-
al includes the accumulation of certain knowledge, mastery of skills and abilities,
specific different ways of practical activity and their continuous improvement
(Sulima, 2017: p. 74; Chesnokova, 2009: p. 172).

In developing the model of graduate competence, we used the binary classifi-
cation, which consists of two main groups of competencies: universal (general)
and professional, with specific blocks of competencies and they meet the profes-
sional and academic requirements for training as shown in Figure 1.

In determining the composition and content of competencies, the opinions
and recommendations of research developed by the competence approach, the
qualification requirements for graduates, as well as the characteristics of the pro-
fessional activity of the specialist were considered. Universal competencies are
the main basis for the formation of a professional personality in various areas of
professional activity, as they ensure the normal life of a person in society.

Competence includes a set of interrelated personalities (knowledge, abilities,
skills, methods of activity), formed in relation to a certain range of objects and
processes and necessary for high-quality productive activities (Eremina et al.,
2015: p. 3).

They allow graduate students adaptation to other related specialties in other
areas of activity that are not related to the basic qualifications obtained in higher
education institutions in demand in the labor market. In characterizing univer-
sal competencies, it is important to take into account the intellectual, cognitive,
moral behavior, creativity, communication and other basic personal resources of
the individual. Definition of theory or theoretical approach among mathematics
education researchers showed large diversity with heterogeneity, a theoretical
approach by various researchers and different scholarly traditions (Schindler &
Rott, 2016: p. 3).

Another important document is the Concept of Modernization of Education
in the Kyrgyz Republic until 2020, which sets out the main goals of vocational
education. The related document “Strategy for Modernization of the Content of

General Education” states that “the development of the new economy, the main

[Graduate Competence]

[ Universal (general) ] [ Professional ]
{ Profile specialized }

[General Scientiﬁc] [ Instrumental ] [General professional] .
Pedagogical

[Social (individual)] [General (cultural)} [ Organizationf,l ]
managemen

[ Scientific Research ]

Figure 1. Classifications in graduate competence model.
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resource of which is mobile and highly qualified human capital, requires new
achievements in the field of quality education.”

In this regard, the main result of the activities of educational institutions
should be not only a system of knowledge, skills and abilities but also a set of key
competencies in various fields. B. C. Gershunsky believes that the “ladder” of
knowledge for a person due to high results can be considered by the following
levels of his achievements:

1) Literacy (readiness to further develop and enrich educational potential);

2) Education (literacy that reaches the maximum required for social and per-
sonal needs);

3) Professional competence (level of professional education, experience and
personal abilities of the person, constant motivated desire for education and self-
improvement, creative and responsible attitude to work); the concept of profes-
sional competence is multi-faceted and multi-dimensional, it changes alongside
the transformations (Yachina et al., 2009: p. 181; Zhienbayeva et al., 2019: p. 7);

4) Culture (the highest manifestation of human knowledge and professional
competence, conscious deep respect for the legacy of the past, the ability to crea-
tively perceive, understand and express the reality of human knowledge and pro-

fessional environment) (Gershunsky, 1990).

4. Conclusion

Summarizing above, the concept of competence determines the depth and na-
ture of future specialist’s awareness in specific professional activity and profes-
sional space, as well as the ability to effectively implement their professional qu-
alifications and experience in practice (Motornaya, 1997). The model of compe-
tence of the graduate also includes categories; the purpose of education depends
not only on the performance of specific functions but also on the results of the
educational process, the integrated requirements.

Practical implications in this work are based on determined composition and
content of competencies, recommendations in research development approach,
the qualification requirements for graduates, as well as the professional activity
characteristics which are useful in implementation of a problem solution in ma-

thematical training of future bachelors at technical universities.
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