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1 THEORETICAL and METHODOLOGICAL PRINCIPLES of
GRAPHIC TRAINING in E-LEARNING INCULCATION
CONDITIONS

As indicated in the State Program of Education and Science Development in
the Republic of Kazakhstan on 2016 - 2019, "In order to realize of the Program will
be concentrated the financial resources in the picked out framework for the
development of e-learning and ICT, ... for implementation of the innovative projects".
Therefore, e-learning will be further developed. This phenomenon is a prerequisite
for practical application of the e-learning resources potential in the course of graphic
disciplines: there are the electronic textbooks "drawing geometry" and "drawing" for
students of high schools and schools of 9th form, the digital educational resources for
students of technical and vocational education system. Many universities use
electronic learning tools.

The analysis shows that at the present stage of science development new
scientific knowledge is often based on interdisciplinary approach. A problem of the
development of the methodological aspects of graphic training in post-graduate
education in the in conditions of e-learning inculcation is also submitted to this law.
In this case, interdisciplinary approaches can be realized through the potential of
innovatics. Innovatics is an interdisciplinary sphere of knowledge on the essence of
innovative activity, organization of it and management of innovation processes.
Innovative  processes converge new knowledge into commercial base
(commercialization of scientific and technical and creative activities), as well as
noncommercial base (for example, innovations in the social sphere).

Nowadays, as a result of the study of graphic training, there are some
contradictions:

- between by the completion of the solution of the problem of graphic training in the
system of secondary and vocational education and the lack of any researches in the
field of graphic training in the postgraduate education (master's, PhD doctorate,
advanced training of graphic disciplines);

- between by availability of practical experience in e-learning in the system of
secondary and vocational education and the inadequacy of such practice in
postgraduate education;

- between by availability of a new object of the methodological study (graphic
training in postgraduate education) in the new conditions (e-learning) and a need for a
new, especially interdisciplinary approach to its study.

In this regard, the main idea of the research is that the innovatics potential is
used to create of methodological aspects of graphic education in the new conditions.
For the implementation of the idea, the following problems have been settled:

- characteristics of methodological principles of graphic training in conditions
of e-learning inculcation;

- characteristics of theoretical principles of graphic training in conditions of e-
learning inculcation;



- characteristics of theoretical and methodological aspects of innovativeness of
graphical training process in the conditions of e-learning inculcation.

1.1 Innovations in education

Innovatics is an area of knowledge about the essence of innovative activity, its
organization and innovation process management. The cognitional roots of innovatics
are such sciences as philosophy, economics, engineering design, business, finance,
sociology, psychology, computer science, marketing, logistics, management, and
pedagogy. Innovatics is theoretical and methodological principles of description and
modeling, organization and management of innovative activity. Then the object of
innovatics will be innovative activity, and this activity will be considered as a process
of realization of innovation in social and economic systems. The subject of innovatics
Is bases, laws and regularities of innovation processes in social and economic
systems, models and methods of research, organization and management of
innovation activity.

In one of our earlier works, we have suggested that "innovation is a novelty
realized in action”, so we explain the concept of "educational innovation" as creation
of inculcation of pedagogical innovation, mastering of the pedagogical collective, and
inculcation it at the educational process.

Innovatics is interdisciplinary sphere of knowledge on innovation activity.
Innovative processes converge of new knowledge to news necessary for society. In
this connection there is a scientific partition of pedagogy called "pedagogical
innovatics". Pedagogical innovatics is a science that studies the emergence and
development of pedagogical innovations in relation to subjects of education, as well
as the link between pedagogical traditions and future education. Educational
innovatics should examine the laws and mechanisms of the education system
modernization, and make relevant recommendations. Unlike other scientific fields, it
can be said that the process of progressive development of a social and economic
object, as well as a stable state of the social and economic system, will allow the
study of the parameters of service to become higher, the use of intellectual labor
results and the growth of intellectual capital. In innovatics the innovation is explained
by the use and dissemination of the results of the scientific- technical and creative
activities based on systematic scientific research or intuition.

We take this as a basis for the definition of the concept of educational
innovatics, which states that "it is the motivation, goal, process and outcome of
transformational educational activities of the educational process subjects at the
direction of assurance of the quality and effectiveness of education”.

1.2 Philosophical, educational and pedagogical approaches to the definition of
goals, forms and methods of e-learning in the Republic of Kazakhstan

UNESCO provides e-learning to play a part a key role in up gradation and
development of the national systems. To reduce the consequences of the educational
crisis, e-learning technology has been identified as the most effective technology for
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direction of the trainees to a new style of education and for development their skills
and acquired habits for further learning throughout the lifetime. At the same time
there is a number of actual issues that have not been solved in the theory and practice
of e-learning. There is no uniform, generally accepted, stabilized conceptual and
categorical apparatus, there are not many unions in definitions of concepts ‘“e-
learning”, “informational and educational environment”, etc.; there is many sets of e-
learning products. Therefore, it is necessary to identify the true way of electronic
learning and prepare its concept.

Significant progress in the electronic technology development gives good
technical capabilities to implement different didactic goals. But the methodological
aspects of e-learning are behind the development of technical tools. The backlog in
the working out of methodological problems, the “non- manufacturability” of existing
psychological and pedagogical techniques is one of the main reasons for the gap
between the potential of e-learning and its real possibilities. In order to use the e-
learning possibilities, it is necessary to consider some aspects of it inculcation
methodology. The first issue in this case is the selection of methodological
approaches to this process. Let's first compare these approaches (Table 1.1).

As you can see from the analysis, the considered approaches are one of the
main philosophical approaches that led to the different aspects of the dialectic
approach. A dialectical approach to research is to use principles that are objectively
agreed, scientifically-based, practical, and most effective in the real world. For
example, they include the principles of relationship between the general and the
specific, the quality and the quantity, the whole and the part.

Table 1.1 - Comparison of the considered approaches

A approach name His strongest advantages His weaknesses
Systematic It can be applied to any If these is an external
system that is a systematic, | influence on a system then
continuous social from theoretically position
pedagogical system the result is taken as a
single and direct
consequence, but the result
IS not exactly the same
Dynamic A research object is retrospective analysis of 5-
considered to be a 10 or more years cannot be
dialectical developmental | performed for newly
perspective created objects
Complex The need to account the the research process will
technical, environmental, | be complex because more
economic, organizational, | factors need to considered
social, psychological and
other aspects




Table 1.1 (continuation)

Behavioral learning is an activity, so | some researchers believe
this approach is a basic that, in view of the
idea of studying of universality of the

pedagogical phenomena approach, it is possible not
to consider other
approaches

As can be seen from the analysis, the approach under consideration arose
as a result of one of the main approach of philosophy — the leadership of various
aspects of the dialectical approach. Dialectical approach to research is the use of
principles that are objectively agreed, scientifically formulated, proven in practice
and most effective in specific conditions. For example, these include the principles
of General and distinctive attitude, quality and quantity, integrity and parts.

1.3 Genesis, functions and levels of e-learning in the Republic of Kazakhstan

The philosophical dictionary gives a comprehensive definition of" Genesis -
(from the Greek language genesis — origin) — the origin, the process of occurrence,
creation, and in a broader sense — the moment of occurrence and the process of
development, which led to a certain condition, type, phenomenon."

Consideration of the genesis of some phenomena requires retrospective
analysis. Thus, the dynamic approach considered above shows its effectiveness in
this case. In fact, in the process of development of this phenomenon, in connection
with cause-effect relationships and in conditions of subordination to each other, that
is, for more than ten years it is possible to verify the work done and determine the
tasks.

For the first time in Kazakhstan, the task of implementing an e-learning
system is defined by the terms established by the President of the Republic of
Kazakhstan N. Nazarbayev in State program of education development [1]. The
purpose of the system is to ensure equal treatment of all participants of the
educational process to the advanced educational resources and technologies aimed
at mass quality education. Regardless of age and social status, all people will be
provided with opportunities to improve and acquire basic competencies through
technical and vocational training, various forms of higher education and private
providers of educational services (including distance learning). In cooperation with
educational institutions and social partners, on-the-job training will be provided. A
person can independently choose the form, rhythm and terms of training, the level
of independence of the educational process. The independent agencies issuing
certificates will develop effective measures aimed at recognizing the results of
training of public and private providers of educational services by assessing the
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level of preparedness of students in the specialty. Lifelong learning will include
education from pre-school age to retirement age (6-65 years) include normal and
abnormal forms of education.

The objective of the programme would not have been possible if e-learning
had not been started in the country. In this regard, let's make a retrospective analysis
of the genesis of e-learning.

Information communication infrastructure of secondary schools in the field of
secondary General education is connected with the adoption of the state program of
Informatization of secondary General education (1997-2001). Since 1997 it began
to be formed consistently. For 5 years in the course of the program computerization
of schools was 100%. Computer equipment was mainly equipped with computer
science offices.

In 1997, the school informatization programme "Basic plan for the
development of IT in education” was adopted, providing for the use of computers as
teaching means. The challenge for the government is that every student — his or her
family can get a computer or not — must have access to modern ICT and learn how
to think and create with it.

In order to introduce multilingualism, since 2005 schools of Kazakhstan will
be provided with multimedia language laboratories. A joint Kazakh-Singapore
project "Multimedia Education Resource Interactive Teaching System (Merits)" is
being implemented. St Electronics (Training & Simulation Systemms) Pte Ltd took
part in the implementation of the project on the party of Singapore, and on the
Kazakh party — the Republican center of Informatization of education (now the
national center of Informatization).

MERITS COURSEWARE contains many animations, voiced texts,
interviews, interactive tasks, games, crossword puzzles, testing exercises, etc.
therefore, it ensures the inclusion of school students in the leading types of speech
activities: sound, speech, reading, writing. Kazakhstan has not yet such licensed
software. Thanks to this project, teachers received a ready didactic preparation of
lessons, which are practically associated with the direction of their lessons and are
able to organize creative independent work of students in the existing information
set.

The project also provides for simultaneous training of language teachers as
users and Informatics teachers as system managers. Training courses were
conducted by employees of SIC and ST Electronics (Training & Simulation
Systemms) in all regions of the Republic (about two and a half thousand teachers
trained).

According to the Intel program, tablet laptops, wireless network equipment,
software "e-learning class for Classmate"were installed in several schools of Astana
and Karaganda.



As a result of this system of government and sponsorship, the ratio of
students to computers in schools is 13:1. 98% of schools of the Republic are
connected to the Internet. However, only 74.9% of schools have broadband Internet
access.

The state programme for the development of education for 2005-2010 set
priorities for the preparation of a unified information environment, including the
improvement of the regulatory framework for the introduction of ICT in the
educational process; the development and implementation of distance learning
technologies at all levels of education; the creation of information resource centers
of education in the regions and the educational portal of the Ministry; the provision
of electronic textbooks to secondary education institutions in accordance with
educational programs; development of a unified network on the basis of existing
communication channels to unite the resource centers of the portal and regions on
the basis of integration with the unified transport environment of the electronic
government of Kazakhstan, etc.

A strategically important document was the program to reduce information
inequality in 2007-2009, approved by the Government of the Republic of
Kazakhstan dated October 13, 2006 Ne 995. In the program "Information inequality”
was indicated the following: the citizens of Kazakhstan have equal skills in the use
of computer and other digital, communication technology and computer technology;
unequal access of the citizens to Internet resources, etc. The main objective of the
program was to conduct large-scale activities to educate the population of computer
literacy, training of teachers who own their business.

We believe that the adoption of this program has become an important
prerequisite for the development of society and Informatization of education, as
conditions have been created to improve the level of computer literacy of teachers.

Within the framework of the program to reduce information inequality in the
Republic of Kazakhstan, the national center for Informatization of teaching means,
electronic textbook prepared and programs, as well as training of the population as
an initiative basis, and the population in the on-line mode as an opportunity to test,
training of the population of computer literacy http://www.compobuch.kz prepared
the Portal.

Informatization of education was fixed as an important mechanism for the
implementation of the state educational policy in the Law of the Republic of
Kazakhstan "On education™ (2007) ([2]). Among the main tasks of the education
system, new technologies of training are defined by the Law of the Republic of
Kazakhstan, including the introduction and effective use of credit, distance,
information and communication technologies that contribute to the rapid adaptation
of vocational education to the changing needs of society and the labor market;
developing a lifelong learning system that links general learning, on-the-job
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learning and training to the needs of the labour market and helps everyone to
maximize their own potential in a knowledge society.

As of January 1, 2010, President N.Nazarbayev in the future economic
benefits adopted in the strategic development plan of the Republic of Kazakhstan
until 2020, significantly improving the quality and durable productivity of the labor
force in education refers to the relationship with investment. Among the priorities of
the education sector to expand the provision of quality services is the task of
creating an effective education infrastructure that allows to get modern education
and use advanced technologies. The strategic plan sets out guidelines for further
information and the widespread introduction of e-learning in all areas of education.

The introduction of e-learning in the education system involves the solution
of a complex of interrelated tasks that provide regulatory, legal, infrastructure,
software, content and personnel and methodological basis.

E-learning, as well as the learning process in general, is focused on the
implementation of the tasks of education, upbringing and development.

The distribution of these tasks of the learning process was carried out
conditionally, as the parties between the processes of education, upbringing and
personal development should be considered relatively, and some of them are
common. These tasks are aimed not only at the student, but also at the teacher in
terms of e-learning.

The educational task of e-learning involves mastering the scientific activity of
the individual, the formation of special and General educational skills, and among
them should be universal skills that help to live, successfully learn or work not only
in the subject, but also in the information society.

The developing task of e-learning determines the development of general and
special abilities of the individual - spiritual, physical and labor abilities, as well as
behavioral processes, forms a reasonable, communicative, social and cultural
development of the individual without personal, emotional pressure, reasonable
physical and personal development of each student through the systematic use of
interactive forms of learning. It should be noted that e-learning triggers the
mechanisms of personal development through the creation of learning situations,
which helps students to take an active position, then they consciously make
decisions, determine their learning path, express their point of view, take
responsibility for the proposed solution. Due to this, students acquire personal
experience.

The upbringing task of e-learning is to form a system of value-emotional
relations of the individual to the world, information, interaction, the use of ICT in
their educational and cognitive or professional activities, which creates conditions
for the education of a citizen of the world, having a planetary system of thinking,
world point of view, humanity, creatively active and socially mature person.
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The described tasks of the learning process can not be considered as
implemented in a separate form. They are in a complex braided cause-and-effect
relationships, one of the tasks is a consequence of the other and at the same time the
cause of the third. Thus, education of value attitude to ICT, on their basis, creates
conditions for the effectiveness of e-learning. And e-learning contributes to the
education of these qualities. All these tasks contribute to the formation of
information literacy, competence, culture and mentality of the individual.

E-learning levels can be classified into several sings. The most important of
them is the classification according to the levels of education accepted in the
country ([2]), so the following levels can be distinguished:

1) e-preschool education;

2) e-learning in general secondary education;

3) e-learning in technical and vocational education;
4) e-learning in higher professional education;

5) e-learning in postgraduate education.

Educational content at each level can be different, depending on the level of
pedagogical and information and communication technologies. According to
forecasts, if the activity approach is under the guidance, the main form of digital
content is determined depending on the leading type of activity of students, namely:
in preschool education-a computer educational games, in high school — electronic
textbooks, colleges — virtual simulators, universities — electronic research
laboratories.

In preschool age, the leading activity is the game. Within the framework of
the research project on the development of methodology and technology of
computer games for adolescents, made by the national center in 2012-2014, 10
games in Kazakh and Russian languages were developed. They were focused on the
educational areas of "cognition” and "society", but then they were expanded with
the help of interactive tasks. The reason is the need to prepare children for school in
accordance with the SES RK and the development of communicative, linguistic,
cognitive, creative and health-saving competencies [1].

E-learning in the most complete and different areas is being implemented in
the general secondary education system. The national center has developed
electronic textbooks in Kazakh and Russian for most subjects for all classes.

Also on the portal of MES is an electronic library (Fig.1.1). It contains a large
number of subjects of humanitarian and natural science cycles and digital
educational resources (DER) on the history of Kazakhstan (Fig.1.2).

And there is DER for technical and vocational education, but they cannot
cover all curricula and all specialties.

Here we should note the difference between electronic textbooks and digital
educational resources. DER is didactic material on the topic of a specific lesson. The
electronic textbook systematically sets out the content of education for the entire
course of the discipline, does not duplicate the content of the DER. Electronic
textbooks have a large volume, are implemented on CD/DVD and are not placed on
the Internet.
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Fig. 1.2 - Library home page

In the system of higher professional education e-learning is primarily
implemented. Almost every University has a set of electronic textbooks in
accordance with its specialization, educational portal, equipment and content for the
implementation of distance learning technologies. This is what we can say about the
Institutions that provide training in the field of postgraduate education.

The following classification can be made according to the level of interaction
carried out in e-learning. We believe that it is possible to distinguish the lower levels:
1) single-channel e-learning;

2) two-channel e-learning;
3) multi-channel e-learning.

Single-channel e-learning is based on the fact that the training information is
replaced by the student using e-learning tools, and feedback (advice, analysis of
control results, etc.) with their help. For example, in electronic textbooks, which are
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analogous to paper textbooks, the student gets acquainted with the content, but refers
to the student for advice; when testing using a computer, he knows the test results and
does not know in which cases he made a mistake.

In two-channel e-learning, educational information can be transferred to the
student and feedback via e-learning tools, as well as receive information about the
mistake made by him when performing test and interactive tasks using a computer;
get advice on chat or via regular e-mail. As an example of the implementation of two-
channel e-learning, you can get the CBR created by the national center. For example,
in the technical drawing center, the following tasks are available: parts of the text
should be inserted in accordance with the logic of construction or find the correct
continuation of the proposal in accordance with certain definitions or laws (Fig.1.3).
The student must find the correct answer, and if he can not find it, he gets about it at
one point mark.

3azamue 1 . -
BEICOTOH MPOMHCHEIX OVEE
HalianTe NpasHIbHOE IPOI0TKEHHE
Npe1T0KeHHS: BEICOTOH CTPOYHEL OVKE
Pasuep wpudma onpeaenzeTcs
TOMUHHOH THHHH pH(Ta

Fig. 1.3 - Extract from the interactive task

In addition, the student participates in drawing, only receives such assistance: in
this scheme there are points that gradually blink, and he continues the process of
drawing by clicking on these points (Fig. 1.4), then he felt himself a participant in the
drawing,and the task of the computer is to show the continuation of the construction.

But in most created DER learner completes the drawing is not using, and in
accordance with the shape of a given format or geometric body. For example, the
required format must be composed of elements to the right of the drawing.

By multi-channel e-learning, we understand that learning information does not
come to the learner only through learning content or directly from the learner, as well
as himself. This can be done in the "forum™ mode, i.e. all people registered in the
system exchange educational information. An example can be obtained in the
practice of NCI: the opportunity to discuss the DER developed in the electronic
methodical system of history teachers, to get answers from moderators, to present
their experience.

The third type of classification of e-learning levels, in our opinion, can be done
by the degree of remoteness of the student from the place of content creation:
1) stationary e-learning;
2) distance e-learning;
3) mobile e-learning.
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Of course, in stationary e-learning learner uses content directly in the place of
its creation. Distance learning technologies allow the learner to "not get attached" to
the place of creation of content that can remotely use the content, only during the
examination control it should be in contact with the teacher.

Mobile e-learning continues to develop distance learning ([3]). Kazakh
scientists intend to introduce mobile learning ([4]).

Thus, consideration of the genesis, function and levels of inculcation of e-
learning in the Republic of Kazakhstan will be the epistemological basis for the
consideration of theoretical and practical issues of its inculcation.

1.4 Modeling of innovative activity
1.4.1. A Dbrief categorization of models

M. V. Jadrovskaya believes that the preparation of an adequate and
unambiguous classification models, as the model performs the functions of both
educational tool and may not be clean [5]. Therefore, the classification of models is
quite a lot, but on the basis of all of them is the division of models into subject
(material) and ideal (represented). In fact, most scientists divide models as ideal and
real, and ideal models, for example, depending on the method of their creation, as
figurative, symbolic and figurative-sign. The presence of the presented models is
explained by the fact that before any model in the idea is a vision. The peculiarity of
such models is the lack of the possibility of their implementation in the form of
things, in some cases, their implementation is not necessary.

A. Tulbayev developed a scheme drawn in Fig. 1.5. As we can see, there are
design models along with subject and ideal models. This is very important for us,
because in our case we combine three different modules and blocks for one model,
that is, we create a complex model
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The modeling problem consists of three tasks [6]:

1. General provisions creating a model (this task is less formalized and
structured, since there is no algorithm for building a model);

2. study of the model (this problem is formed to a greater extent, there are
methods for studying different classes of models);

3. using the model (structural and specific task))

Based on these tasks, we list their execution.

1.4.2 Creating a model

As shown in our writings published earlier, the model can be represented in the
integrity of input, modification (service, process parameters, etc.) and output
parameters, and the feedback between input and output parameters should be
expressed as a reflection condition.

In General, each model consists of the following set, except for some:
components, variables, parameters, service dependencies, constraints, objective
function. Component parts form a system when combined in an appropriate manner,
and in some cases, a system element or subsystem is understood to be component
parts. Parameters are those values that the researcher chooses at his discretion, which
do not have a certain value, as mirror. Service dependencies define properties and
settings, or reflect the relationships between the components of the system. Limits
are assigned by ranges of values of the variables.

In our opinion most effective structure of the model is the structure presented in
Fig. 1.6.

Login options include the following:

Module 1: characteristics challenges of quality of education. The need for this module
Is to find innovative approaches to improving the quality of education. These issues
have been identified in several of our works, for example in a monograph ([7]), in an
article published in the journal included in the base of Scopus [8]. However, we want
to take a list of questions from the official document ([9]). In the present document in
the section” graduate and post-graduate education " are listed the bottom of the
problem:

- educational programs do not meet the expected expectations of employers;

- low rate of employment of graduates of higher educational institutions in the first
year, including in rural areas (71%);

- graduates of pedagogical specialties are not focused on the use of new learning
technologies in educational practice and others.
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Module 2: models of competence of graduates of educational institutions in the
profiles of graphic disciplines. These models are given above. Their features-they are
formed on the basis of bloom's taxonomy and Dublin descriptors.

Module 3: model of innovative activity of subjects of educational process. This
model (Fig. 1.7) contains a list of components in accordance with the definition of
education innovation in the vertical direction: motive, goal, process and result of
transformative educational activities. In the horizontal direction we have placed the
characteristics of these components of innovative activity of the subjects of the
educational process (teacher and student).

As you can see, the goal and the result of innovation are the same for the two entities,
it is an indicator of joint and interrelated activities. As for the motive and the process,
they, of course, will be different.

1.5 Competence-based approach in e-learning

In any case, the methodology of science requires accurate and uniform
terminology. Terminology there is an importance for scientists and practitioners,
because uniform, precise terminology is an important tool of mutual understanding
and efficiency when considering science problems.

1.5.1"Competency" as a stable term

Terminology - a set of terms in the field of production, service, education,
which constitutes a specific sector of easy-to-use vocabulary that is easy to adjust and
regulate terms. Polysemy in terminology leads to the non-understanding or different
interpretation of the considered pedagogical phenomena and processes, whereas
uniform, precise and uniform terminology is an important tool of mutual and
efficiency when considering pedagogy processes. The terms are words which give the
clearly definition by terms, show semantic boundaries. Usually any word in the
language is multi meaning word, and semantic boundaries are not clear and movable.
It is also a word-for-word definition of the notion of a particular system of vocational
education. Each term of science and industry constitutes their own systems, which are
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motive

<

goal

-

process

result

b

Teacher

Stimulation of
creation of conditions
for formation of
personal and
professional
competence of the
future specialist

Student

The desire to become a
real subject of the
educational process,
meeting the need for
guality education

Disclosure of the creative potential of specific subjects of the
educational process, achievement of high results by teachers and

students

Updating the goals and
objectives of training,
improving the known
educational
technologies and the use
of new technologies,
improving the quality of
independent work of
students and educational
achievements, active
participation of students
in the planning and
implementation of
training sessions

Generalization of personal
and personal creative
experience, self-realization
and self-management in
educational activities,
active participation in the
planning and
implementation of training
sessions, collection and
interpretation of
information for the
formation of judgments
taking into account social,
ethical and scientific
concepts

Ensuring the quality and effectiveness of education

Fig. 1.7-The model of innovative activity of the educational process subjects
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most primarily intended for visual representations of vocational education through
language tools.

Terms may be controversial in any case because a definition that satisfies each
person it is difficult to find. The main reason for this is that each word has different
meanings, which in turn creates inconvenience. In our opinion, instead the
introduction of a new term, instead of the terms being considered, it is desirable to
use originals, not originally translated, namely the originals — "kommnerenmus" and
adapted to the laws of the Kazakh language “kommerenTTimik”. An example can be
given below.

The competence-based approach originated in England, but it appears out
outside of education sphere as a response to the real needs of the professional sphere
and includes in consciousness. In the 70s of the last century in the United States the
notions “competence™ and "key competence™ has been used in the business sphere in
connection with the problem of determining of the qualities of a successful
professional. Initially, the competencies were set against special professional
knowledge and skills, i.e. they considered as the universal components of successful
professional activity. Of course, there was a question: “can one learn Dby
competencies?” Therefore, the problematic of the competencies has gone up to the
educational system gradually and takes a leading place in it. From Ya.A.Komensky
the education sphere worked with basic units — knowledge, skills and acquired habits.
Professional sphere worked with other units — the competencies. From this position, it
answers the questions "What is a professional person?" and "What is his
competency?". Thus, the professional sphere operates with competence, and
education — with knowledge, skills and acquired habits. If the professional sphere is
formulated unambiguously its demands to the education sector, then the education
sector problem is a transformation to knowledge, skills and acquired habits of the
specific competencies required in the professional field.

It is obvious that the terms considered in the extract are of the majority
character. Specifically, the term origin (genesis) of the term well defined, the content
described (the competency’s are an independently universal components of
successful professional activity), the scope defined ("competency”, "key
competency", "professional competency"), the place indicated (a person should be
what kind and what is his field of competency’s), the application areas defined
(professional and educational spheres), the application borders described (they are
intended for unambiguous formulation of requests at the order level).

Thus, if we take the term as a means of professional scientific communication,
we will understand it as a special tool that identifies the content of the special text,
structured and coded special information so that it is necessary to use the terms of
competency / competence in our research.

1.5.2 Competence and competence: analytical analysis of definitions

SES RK is developed on the basis of competence-based model of training, this
model should ensure the mobility of graduates in a changing labor market. But the
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essence of the model is not disclosed, only in the" Basic provisions "it says about
what set of competencies should have a graduate of the University, to what
professional activity he should be ready and what should be the degree of his
readiness to solve specific problems in a certain field of activity". This raises the
question of the definition of competency/competence. The significance of the
problem lies in the fact that the language of competencies is the most suitable for
describing educational results. But we do not aim to define the content and
relationship of the concepts of "competency” and "competence"; it seems to us
valuable to review the definitions in the absence of an established definition to the
content of these concepts, in particular, when some researchers consider them as
personal qualities of a person, when others distinguish the composition of its
activities, when they stand out. The variety of definitions gives a wide range of
materials for analysis, but we can get from official documents (encyclopedias,
reference books, conference materials, etc.) we consider the definitions obtained and
presented with only a new beginning of understanding of these concepts. Familiarity
with the works written later on this issue, showed the following: scientists often
repeat the old definitions or explain them in another way. For example, there is a
clear and comprehensive definition: "Competence is a potential dimension of an
individual's intellectual, spiritual, cultural and creative capabilities; competence is the
definition of these capabilities through the following actions: problem solving (task),
creative activity, project development, argumentation of one's views, etc." [10]. But
these reference elements are found in the writings of other scientists, which we will
see later.

According to the logic of the study, first you need to define the term
"definition". Kazakh scientist A.Azamatova writes that "in modern society, the
definition has a certain importance in human communication and is one of the
conditions for its successful implementation. In scientific communication, the
definition is not only the most important part of the scientific language, which fixes
the state of knowledge at a certain moment of existence. The definition is considered
as a special form of intellectual activity. The existence of different approaches to the
knowledge of the definition testifies to the diversity of this phenomenon. First, the
definition is traditionally the subject of study of logic and beyond the scope of logical
problems since Attica. The definition is considered as an animated approach used in
the process of disclosing the content of the concept. The second approach to the
knowledge of the definition is to consider it as a full verbal, including scientific,
attitude” [11, P. 256]. The representative of the scientific school of the scientist a.m.
In her dissertation work A.Akhmetbekova as the main definition received the
following: "Definition is one of the types of definition of the dictionary, which is an
equivalent relationship consisting of the defined concept (definiendum — Dfd) and the
defining concept (Definiens — Dfn). In accordance with the rules of formal logic, the
definition should be equal to the value of an objective, short, accurate, definable
concept and should not be within the logical circle [12]. T.Matveyeva somewhat
repeats the requirements for the above definition, but complements their list:
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"interpret the meaning of the definition — the term with the words, the meaning of
which is considered known; definition in accordance with the rules of formal logic:

- it should be clear, that is, it is necessary to refer to the generic symbols and a unique
look.;

- the defined term should be equal to the volume;

- only need to contain the necessary and sufficient characters;

- including there should not be a logical circle (definitive words should not be
included in the defined term or its synonyms)" [13]. The dictionary implemented a
two-way translation. The concept of “objectivity” and "transparency” in the logical
reference dictionary [14, P. 141] is revealed: "Definition is a sentence that reflects the
important and specific features of which or discloses the meaning of the
corresponding term. The definition often refers to the closest kind, which includes
something given, the difference of this subject from other components. The
definition can not cover the subject comprehensively and completely, does not reveal
all the richness of the content of the concept. However, if you want to describe the
value of some things more densely, should clearly define its boundaries, that refers to
definitions. The first requirement for any definition is that it must be objective, that
is, definable, emerging from the development of something and reflecting the essence
of something."

In our opinion, the meaning of the defined concepts (competence/competency
as well as professional competency) is well described in the paper used at the
beginning [10]. From this description it is possible to open requirements to
definitions of the considered concepts. Then formulate so:

- definition becomes objective if competence/competency is considered as an
independent, universal component of any successful professional activity;

— the definition becomes obvious if it specifies the role of the sphere of education (it
Is a generic sign); the specific sign of competence should be called the normative
character relating to its educational training, and the specific sign of competence
should be understood as ‘“redistributed" knowledge, skills necessary in the
professional sphere, that the competency is to have the relevant competence. A
special sign of professional competence is special professional knowledge and skills
that determine successful professional qualities. As a result, it is possible to complete
the Table 1.2.

Table 1.2- Signs of considered definition

Definition Needful sign | Generic sign | Special sign
object
Competence Objectivity A role of | The acquisition of normative
education character  in relation  to
sphere is | educational training
Competency shown obvious | Have the appropriate
competencies
Professional Special professional knowledge
competency and skills that  determine
successful professional qualities
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On the basis of this, in expressing our opinion, let us draw up Table 1.3. As can
be seen from the table, the definitions under consideration meet the established
requirements, only some of them had to be supplemented with their opinion and look
for some specific symbols in them. In the notes we tried to express our attitude to the
content of the given definition, but we do not recommend using one of them, because
each researcher will find a subject that corresponds to his research [15].

Table 1.3- Analysis of conformity of definitions by requirements

References Definition content Definition Our
characteristics | comment
1 2 3 4
Competence
TonkoBerit Kpyr BONPOCOB, sBIeHWA, B | short, exactly |itis not
CJIOBapb KOTOPBIX JaHHOE JIUIIO 00JIaj1aeT shown that
PYCCKOI'O s3bIKA: | aBTOPUTETHOCTHIO, IIO3HAHHUEM, due to what
B 4 1. T. 1 / Ilox | ombITOM, KPYTrOM ITOJTHOMOYHH the prestige,
pen. JO.W.|the range of  problems, knowledge,
VYmakoBa. M., | phenomena in which a well- experience
1935 known person has authority, is formed
knowledge, experience, plenary
powers
Bosboi 1) KpyT MOJTHOMOYUH, short, exactly | the concept
SHIMKJIONECINYCC | TPEI0CTABICHHBINA 3aKOHOM, reveals of
Kuid cioBaph (M., | ycTaBOM WJIM UHBIM aKTOM essence at
1997) KOHKPETHOMY OpTaHy WIH the two
JTOJHKHOCTHOMY JIMILY; 2) 3HAHUS directions
Y OIIBIT B TOM WJIM MHOM 001acTH
1) plenary powers granted by
law, statute or other act to a
particular body or official; 2)
knowledge and experience in a
particular field
C.M. BumnsikoBa | 1)  Kpyr monHomounid, ipas u | short but not the range
CioBape. 00s13aHHOCTEM KOHKPETHOIO | accurate of
[MpodeccroHaibH | rOCYIapCTBEHHOTO OPTaHa; because only a | competenci
oe oOpasosanue. | 2)  Kpyr BOIIPOCOB, B | referencetoa | es, rights
KunroueBbie KOTOPBIX JIaHHOE JOJKHOCTHOE | state body and
TTOHSTHS, JUAII0 00JajgaeT IO3HAHHMSIMH, obligations
TEPMUHBI, OITBITOM extends to
aKTyaJbHas 1) plenary powers, rights and an
naekcuka. — M. | duties of a particular state body; individual
HMIJ CIIO, | 2) the range of issues in which
1999. - 538 c. the official has knowledge,
experience
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Table 1.3 (continuation)

1 2 3 4

Xytopckoir A.B. | - COBOKYITHOCTB | ObViOus
Kirouessie B3aMMOCBSI3aHHBIX kauecTB | (knowledge,
KOMIIETEHIIUA audHOCTH (3HaHuM, ymeHwuii, | abilities, skills
KaK KOMIIOHCHT | HAaBBIKOB, cnioco6oB | and specific sign
JUYHOCTHO- JeATEIILHOCTH), 3a/1aBaeMbIX 1o | — a reference to
OPHEHTUPOBAHHO | OTHOIICHUIO K ompezaelieHHoMYy | rationing), but
i napaJurMbel | Kpyry IpeaMeToB U mporeccos | there is no need
oOpazoBanus// u HEO0OXOTUMBIX, gro0sI | Sufficient
Haponnoe Ka4eCTBEHHO, POJAYKTHBHO | evidence
oOpa3zoBaHue. — | JEHCTBOBATh MO OTHOIIEHUIO K
2003. - Ne2 HHM,;

- Hanepen 3aJlaHHOE

TpeboBaHue (HOpMa) K

00pa3oBaTeNbHON TMOJATOTOBKE

yUYEHHKA

a set of interrelated qualities of

the person (knowledge, skills,

methods of activity), setting

down in relation to a certain

range of objects and processes

and necessary to qualitatively,

productively act in relation to

them;

- pre-seting down requirement

(norm) to the educational

training of the student
OoOy4eHue B | KauecTBO jeiictBuii B ux | thereisnoneed |thereisa
TEUCHUE BCEl | COOTHECEHHOCTHU co | sufficient guide at
KHU3HU — | cTaHmapTaMu u | evidence only an
TpeOOBaHUs U | OOLIECTBEHHBIMU OKUJIAHUAMHU action

BBI3OBBI: OTUET O
CeMHUHape Cc
y4acTUEM
IIPEICTABUTENIEN
ctpan CHI' w
MoHromnuu. —
EBponerickuii
dhoHx
OO6pazoBanus,
2002. — 39 c./
ctp. 19.

quality of actions in relation to
standards and public
expectations
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Table 1.3 (continuation)

1 2 3
baiinenko B.H. | kauecTBa JIHYHOCTH, KoTopkie | Obviously
KOMIIETEHTHOCTH | XapaKTEePH3YyIOT roToBHOCTS, | (Knowledge,

Bl  MOOXOH K | CTOCOOHOCTH unterpuposarts | abilities, skills,
POCKTHUPOBAHUIO | TOJIyYCHHBIC 3HaHWSA, yMeHus, | acquired habits and
rOCYJJapCTBEHHBI | HABBIKU B )KH3HECHHBIN OIBIT st | SPecific sings —a

X JIOCTHKEHUSA eI B | link to the
o0pa3oBaTeNbHBI | ONPEICICHHOM KOHTCKCTE regulation), but

X crarmaptoB | qualities of personality that | there are no the
BBICIIICTO characterize the willingness, | necessary and
npodeccuonansH | ability  to  integrate  the | sufficient characters
oro oOpazosanus | knowledge, skills, skills,

(meTomomorudeck | acquired habits in life experience

ue u | to achieve the goal in a certain

METOIUYECKHUE context

BOIIPOCHI):

METOAMYECKOE

nocodbue / M.:

HUccnenosarensc

KU LIEHTP

npobJiem

Ka4yecTBa

IOJITOTOBKH

CTICIUAINCTOB,

2005. -114c./

cTp.6.

['moccapuii 1.  CnocobOHocTh aenaTh 4to- | Objectively
TEPMHUHOB 0o xoporro win 3ddexrusno. | (reference to
EBpornetickoro 2.  CootBercTBHE employment and
doHma TpeboBaHusM, npenbsaBisieMbiM | labor functions), but
oOpa3oBaHHs IIPH YCTPOMCTBE Ha paboOTy. not obviously, since
(EDO, 1997) 3. CnocobHocTh BeIIONHATE | the connection with

0co0bIe TPY10BbIE (QYHKIIHUU.

1. The ability to do anything
well or effectively.

2. Compliance with the
requirements for employment.
3. The ability to perform
specific job functions.

the sphere of
education is not
specified, so the
necessary and
sufficient signs are
absent here
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Table 1.3 (continuation)

1 2 3 4
Competency
TOnKOBBIN CIOBAPH OCBEJIOMJIEHHOCTD, short, exactly
pycckoro si3bika: B 4 1. T. | aBTOpUTETHOCTS;
1 / ox pen. 1.1. knowledge, authority;
Vmakoa. M., 1935
OOy4eHHE B TCUCHUE BCEH | KAUECTBO nesrensHoctH, | Short, defined attentio
KU3HU — TpeboBaHMUS U | 0OeCTIeYnBaloIIee concepts are not | nis
BBI3OBEL: OTYET O IOCTHKEHHUE uenei, | equal to the paid to
CEMHHApe C YyYacTHEM | IOJyd4eHHUE Pe3yIbTaTOB volume, so the | the di-
npencraButenield  crpas | quality of activity, ensuring | necessary and rection
CHI' u Monrosmu. - |the achievement of goals, | sufficient of acti-
EBpornetickmii doun | results obtaining features are ons to
Oo6pazoBanus, 2002. — 39 absent here obtain
c./ ctp. 19. results
C.M. BumaskoBa | Mepa cooTBeTcTBUS 3HaHUH, | Objectively, itis | If
CrnoBaps. YMCHHH U OTIBITA JIUI] clear, since the | "dosage
[Tpodeccrnonanbaoe OIpEICIICHHOTO COIMalIbHO- | connection with | ", how
obpaszoBanme. Kimouessie | mpodheccuonanpHoro cratyca | the educational | itis
TIOHSTHS, TEPMUHBI, | pEATbHOMY YPOBHIO CIIOXK- field is measu-
aKTyallbHasl JICKCUKAa. — | HOCTH BBIMOJHICMBIX MU presented and red?

M. HMII CIIO, 1999. -
538 c.

3aJla4y ¥ penraeMbIX Mpoosem.
measure of compliance of
knowledge, skills and experi-
ence of persons of a certain
social and professional status
to the real level of complexity
of the tasks performed by
them and the problems
solved.

with reference

to the tasks and
problems to be
solved

KoMneTeHTHOCTHBIN

MOAXO0/T KaK croco0
TOCTUKCHUS HOBOTO
KadyecTBa  OOpa3OBaHUS:
MaTepHalibl  MPOTPAMMBI
«Mopaepuau3aius  00pa3o-
BaHUS:  IEPCICKTHBHBIC
pazpabotkm». —  M.:
NHCTUTYT HOBBIX TEXHO-
JIOTU oOpazoBaHus
HammonansHoro  ¢onna

MIOJITOTOBKH KaJpoB,
2002. — 96c¢./ cTp.82.

oOmas CITOCOOHOCTB,
OCHOBaHHasA Ha 3HaHUAX,
OIIBITC, LCHHOCTAX, KOTOPLIC
IPUOOPETCHBI omaromaps
OOy4ECHHIO

General ability based on
knowledge, experience,
values acquired through
training

obviously,
because the
connection with
the sphere of
education is
shown, but not
objective (not
related to the
professional
sphere), so the
necessary and
sufficient signs
are absent here

26




Table 1.3 (continuation)

1 2 3 4

PaBen JIx. | cnenuduueckas crocoOHOCTH, | Obviously, perhaps the
KomnerentHocTh | HeoOXxoaumast mias s dexTuBHOro | because the word
B COBPEMEHHOM | BBIITOJIHEHHSI KOHKPETHOTO JEeWCTBHs | connection "unusual”
obmectBe. - M: | B KOHKpeTHOH mpeameTHol obiactu | with the sphere | implies a
KOI'TO- U BKIOUaromias y3kocrenuanbHeie | Of education is | profession-
LHEHTP, 2002. 3HaHHWA, 0c000ro poja mpeametHbie | Shown, but not | nal sphere?

HaBBIKM, CIIOCOOBI MEIIUICHHs, a | Objective (not

TakKe TIOHMMaHue oTBeTcTBeHHOCTH | related to the

3a CBOU JEHCTBUSA professional

specific ability required to effectively | sphere), so the

perform a specific action in a | necessary and

specific subject area and including | sufficient signs

highly  specialized  knowledge, | are absent here

special kind of subject skills, ways of

thinking, as well as an

understanding of responsibility for

their actions
EBpornetickue CIIOCOOHOCTD UCII0NIB30BaTh | Obviously, profession-
KBAJTM(UKAIIMOHH | 3HAHUS, HaBBIKH, ymeHwusi, | because with the | nal and
bIC PAMKH JIJIS. JUYHOCTHEIC, COLMAIbHBIE U sphere of edu- personal
oOpa3oBaHUs B MeTOoNoJIOTHYeCKe KkadectBa B | cation the link develop-
TEUCHHE BCEU pabore u yuebe, B mpocdeccuo- | Shows the objec- | ment
xu3nu, 2008 T HAJILHOM U JINYHOCTHOM pa3BuTuu | tive (shown in importance

ability to use knowledge, skills, connection with | called

acquired habits, personal, social
and methodological qualities in
work and study, in professional and
personal development

the professional
sphere), there-
fore there are the
necessary and
sufficient signs

Weinert F.E.
(2001). Concept
of Competence:
A conceptual cla-
rification. In: De-
fining and Selec-
ting Key Compe-
tencies/Rychen
D. S. & Salganik,
L.H. (Eds.).
Gottingen, Ger-
many: Hogrefe &
Huber,pp.70-101

slightly specialized system of
aptitudes, abilities or skills
necessary for

achievement of a specific goal. It
can concern both the individual
abilities and the distribution of
abilities

within a social group or
establishment

the defined
concept is not
equivalent to
volume, as
additional
explanation was
needed
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Table 1.3 (continuation)

1

2

3

Education —
Lifelong Learning
and the Knowledge
Economy: Key
Competencies for
the

Knowledge Society
(2002). In:
Proceedings of

the DeSeCo
Symposium,
Stuttgart, October
10

—11, Stuttgart.

system of internal mental
structures and

abilities assuming
mobilization of
knowledge, cognitive
skills, practical skills, and
also social and

behavioral components
such as attitudes,
emotions, values and
ethics, motivations for
successful

realization of activity in a
particular context

obviously, because the
relationship with the
field of education
objective (link to
actions) therefore, the
necessary and
sufficient conditions
are present here, but
not equal to the
volume of defined
concepts

http://www.
businessdictionary.c
om/definition/
competence.html#ix
zz3uCC9g5if

A cluster of related
abilities, commitments,
knowledge, and skills
that enable a person (or
an organization) to act
effectively in a job or
situation.

objectively (link to
action), but not
obvious, since the
connection with the
field of education not
specified

http://www.yourdict

The definition of

are not equal to the

ionary.com/ competence is your skill | volume of the defined
competence#QiX6u | or ability in a specific concept, since the use
dDOJOwWYL62J.99 | field or subject, or being | of the word "or" puts

able to do something well | each other against

or to being sane enough | (skills or abilities)

to stand trial in court.
Kynaitoeprenosa K. | Kyseiperriniktin nateia | obviously, because the
«Ky3BIpIBUTBIK — TUTIHEH ayaapmacsl | connection with the
TYJIFa JaMYbIHBIH «competens oenrini | field of education is
carabIK caima OoibIHINA >kaH- | expressed, but not

KpUTEPUI»
(FBUIBIMH-
MIPaKTUKAIIBIK
KoH(pepeHus
MaTepUuaiaphbl).-

XKaKTbl xabapaap, OuIrip
JIeT€H MarblHAaHbI KaMTHU
OTBIPBIN, KaHmak aa Oip
CYpakTap  TOHIpETiH/e
Oegenai TypAe IICHIIM
HIbIFapa ajajbl JACTeHI
oinipeni

objective, therefore,
necessary and
sufficient conditions
do not exist here, not
equal to the volume
defined concepts as
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Table 1.3 (continuation)

1 2 3 4
Anmarsl, 2008 Competence is "competens" | authoritative is
in Latin and means | limited by the
authoritatively take | decision
decisions in the field any
issues, encompassing the
meaning is clear, skilled in
a certain area.
b.A. TypreiHOaeB | ...031HiH npakTHKanbIK | obviously, because | Knowledg
a «MyralmiMHIH | OpekeTi  apkpLIbl  anrad | the connection with | e is not
HIBIFAPMAIIBUIBIK | OlTiMaepiH o3  emipiik | the educational taken only
QJICyeTiH MocCeJIeTIepiH mrernyze | sphere, but not through
OUTIKTUTIKTI KOJI/1aHa ATyBIH — | objective (not a practical
apTTBIPY KY3BIPIIBIIBIKTAP nen | Reference to the activities
JKaraaneIaaa aTaliMbI3 professional sphere),
nambiTy: Teopus | We called competency as | so the necessary and
KOHE apply by teacher of the |sufficientsigns are
TOXKIpUOE».- acquired knowledge in their | absent here
Anmater, 2005 practical  activities in
solving their life problems
Tay6aena I11. Tikejae emmeyre koHe | obviously, because | This
[Temaroruka «KY3BIPJIBLTBIK) Oaracel | the connection with | descriptio
OMIiCHAMACHI: OKY | TOJIBIK nopexene | the educational n
KYPaJIbl.- CTaHIapTTayFa >kaTmauTeiH | Sphere, but not represents
Amarel. OKYIIBIHBIH camaibl | Objective (not a the value
Kapacaii TTAWBIHIBIFBIHBIH Reference to the in which it
Oacmacel, 2013.- | KercaTbuIbI, professional sphere), | is
432 6. KONKYPBUIBIMABI  cumathkl | SO the necessary and | prescribed
JIeTeH TYHIH TyleMi3 sufficient signs are | that it is
we understand that the | absent here not fully
assessment of "competence" standardiz
iIs a  multi-structured, ed and
diverse nature of quality measured
training of students, not
subject to direct
measurement and

standardization in full.

29




Table 1.3 (continuation)

1 2 3
by3ay0akoBa KyseipeTtiiik  —  TaHBIMJBIK, | Objective (reference
KoK KOCIMNTIK, MIBIFapMaIIbLIBIK KbI3MeT | to the professional
Ky3biperTinik aTKapylnblH  JkoHe  e3reiepMeH | sphere), but not

TYpFBIIaH O1TiM
Oepymeri Oiim
canachIHBIH MOHI
/I«IllagxmeTOB
OKYJIapbD» aTThI
PecniyOnukanbIk
FBLJIBIMU-
MIPaKTUKAJIBIK
KoH(epeHus
MaTepuaiapbl. —
ITaBnoxap, 2009.
—237-243-6.

OMOIMSIBIK-KYHIBUIBIK
KaTbIHACTAp KacayIblH SJICYMETTIK
TOXIpuOenepin MEHTepiIl,
a3aMaTThIK KOoraM )KafﬂaﬁBIHHa
eMip cypyre KaOUTeTTUTIK OOJIBII
TaObLIAabI

Competency — the ability to exist
in a civil society, to master the
social experience of cognitive,
professional, creative activity and
emotional and value relationships
with others

obvious, since the
connection with the
educational sphere
IS not specified, so
the necessary and
sufficient signs are
absent here

Professional competency

(BumnsikoBa
C.M.
[Tpodeccronanbu
oe oOpaszoBaHue:
CrnoBaps.
KroueBnie
MOHSITHS,
TEPMUHBI,
aKTyajabHas
JICKCHKA.
HMIJ

CIIO, 1999. —
538c.)

M.:

Ka4eCcTBO
BBICOKONIPO()ECCHOHATIEHOTO
paboTHUKa, CIIOCOOHOTO
MaKCHUMaJIbHO peajan30BaTh ceOs B
KOHKPETHBIX  BUJAX  TPYIOBOMU
EATEILHOCTH 51 CIIOCOOHOTO
aJanTUPOBATHCS K W3MEHSIOIIUMCS
YCIIOBUSIM PBIHOYHOTO MEXaHHU3MA,
YIPABJISIONIETO

npodhecCUOHAIBHOM
MOOWJIBHOCTBIO,  IJIJAHUPOBAHUEM
KapbepHOTO pocra,
npodhecCUOHAIBHOM
CaMOaKTyaJIn3aI1en.

the quality of a highly professional
employee who is able to realize
himself as much as possible in
specific types of work and is able to
adapt to the changing conditions of
the market mechanism, managing
professional ~ mobility,  career
planning, professional self-
actualization.

objectively,
obviously, because
it has a specific
symbol (with
reference to the
ability to self-
knowledge))
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Table 1.3 (continuation)

1 2 3

Rahmenlehrplan fur | roroBHOCTB u crocoOHOCTH | Objective,
den 1eaecoodpasHo  aeictBoBath B | Obviously,
Ausbildungsberuf | cootBercTBUM ¢ TpeOoBaHusMu | because it has a
Berufskratfahrer/ Jelia, METOAWYEeCKH opraHuso- | specific symbol
Berufskratfahrerin. | Banno m camocrtostensHo pemats | (reference to the
B1BB,2000. 3aJlaud M TpoOsieMbl, a Takke | action according

CaMOOIICHUBATh pe3ynb-TaThl | to the purpose)

CBOEH JICATEIbHOCTH

willingness and ability to act

appropriately in accordance with

the requirements of the case,

methodically organized and

independently solve tasks and

problems, as well as self-assess the

results of their activities
Jloxman CBOCTO poOJia «KOKTCHIIbY» HaBBIKOB, | Objectively, it is
MEXTyHApOTHON CBOMCTBEHHBIX kaxaomy | obviously,
KOMHUCCHH I10 WH/IMBUTY, B KoTopoM | because it has few
00pa3oBaHUIo, coueratoTcs kBanumbwukanus B | distinguishing
MIPEICTABIECHHBIN CTPOTOM CMBICIIE 3TOrO clioBa ..., | features
IOHECKO colMalibHOE TMoBeacHue, croco0- | (reference to the
«Obpa3zoBanue: HOCTh pabotath B rTpymme, uHU- | diversity of skills
COKPBITOC IIUTUBHOCTH ¥ JTIOOOBB K PUCKY and other

COKpOBHUIIEY. - M.:
IOHECKO, 1997.

a kind of" cocktail of skills
peculiar to each individual in which
combines qualifications in the strict
sense of the word .., social
behavior, ability to work in a group,
initiative and love of risk

properties)

3anpynckun  H.M.
HayuHo-nenaroru-
YeCcKoe obecre-
YCHUEC ITOBBIIICHUS
KBaJIU-(OUKAIAH
yUUTENEH ecrec-
TBEHHO-MaTEMaTH-
YECKUX IPEIMETOB.
Hucc. B dopme
Hayd.  JIOKJaja...
JOKT. TIA. HayK. —
Munck, 1993. -
36¢./ ctp.11

cHCTEMA 3HAHUM, YMEHUH,
HABBIKOB, npodeccruoHanbHO
3HAYMMBIX  KA4eCTB  JIMYHOCTH,
o0ecrieynBaroNMX  BO3MOKHOCTH

BBITIOJIHEHUST TTPO(ECCUOHATh-HBIX
00s13aHHOCTEM OIIpENEIIEH-HOTO
YPOBH:

system of knowledge, abilities,
skills, professionally significant
qualities of the person providing
possibility of performance of
professional duties of a certain
level

objective,
obviously,
because it has a
special
symbolism
(reference to the
properties of
professionally
significant
personality)
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Table 1.3 (continuation)

1 2 3 4
Anonsd B.A. | cinoxHoe oOpazoBanue, | Objectively, the
[Tpodeccrnonanb | BKIOYaroIiee KOMIUIEKC 3HaHu, | obviously, reference to
as  KOMIICTEHT- | yYMCHUH, CBOMCTB M KadecTB | because it has a | the
HOCTh JUYHOCTH, koTopsie | specific sign (a | educational
COBPEMEHHOTO o0ecrieynBarOT BapUATHUBHOCTH, | referencetoa | process
YUUTEIIS ONTUMAIBHOCTh u | variability, limits
Mowuorpadus/ 3¢ (HEKTUBHOCTH MOCTpOeHHUs | optimality and | professiona
KpacHosip.  roc. | y4eOHO-BOCITUTATEIIBHOTO efficiency) I
YH-T. npolecca competence
KpacHosipck, complex formation including a to the range
1998. set of knowledge, skills, of

properties and qualities of the pedagogica
person, which provide | activity
variability,  optimality  and
efficiency of the educational
process
Becuun B.P. | cocoOHOCTB paboTtHuKa | Objectively,
[TpakTHaeckuii KauyeCcTBEHHO U Oe3ommbovHo | Obviously,
MEHEIKMEHT BBITNIOJIHATL CBOM (DYHKIIMH, Kak | because it has a
MepCcoHaa; B 0ObluHBIX, Tak W B | Specific symbol
nocooue IO | DKCTPEMATTbHBIX ycnoBusx, | (with reference
KaJIpOBOK yCIleNIHO ocBauBaTh HoBoe W | t0 the ability to
pabore. M., | ObicTpo  amanTHpoBaThcs K | accurately and
Opuct, 1998, C. | u3BMeHSOMMUMCS YCIOBUSM accurately
59. the ability of the employee to | perform their
efficiently and accurately | activities)
perform their functions, both in
normal and extreme conditions,
successfully learn new things
and quickly adapt to changing
conditions
JleGenes. CIOCOOHOCTh  JeiicTBOBaTH B | Short, no
O.E.. KomnieTeH- | CUTyaIlMK HEONPEACICHHOCTH objectively and
THOCTHBIN moA- | ability to act in a situation of | no obviously,

X0J1 B 00pa3oBa-
Huw. -http://
www.nekrasovsp
b.ru/publication/c
gibin/publ.cgi?ev
ent=3&id=22

uncertainty

because it does
not introduce
generic and
special signs
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Table 1.3 (continuation)

1 2 3
Sumusa NL.A. OCHOBBIBAIOIIAICS Ha | Objective,
Kirouessie 3HAHHUAX MHTE/UICKTyalbHO H | Obviously,
KOMIICTCHIIMKM — | IMYHOCTHO  00YycioBiacHHBIN | because it has
HOBAs MapajurMa | OIbIT conuaabHO- | @ specific sign
pe3yibTaTa poheCCUOHATLHOM (reference to
00pa3oBaHUs. — | KH3HEACATCIILHOCTH YeI0BeKa | eXperience,
http://quality.petr | knowledge-based which is
su.ru/file/74 intellectually and personally | intellectual

conditioned  experience of | and

social and professional life of | conditional

a person from the point
of view of

personality)
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2 PRACTICE OF GRAPHIC TRAINING IN CONDITIONS OF E-
LEARNING INCULCATION

2.1 Competence-based model of educational institutions graduates in graphic
disciplines profile

V.l. Baidenko speaks about the terms of competence-based approach: “The
results of education described in the language of competence, as Western experts say,
are the way to compare and harmonize academic and professional recognition and
mobility, diplomas and qualifications.... If we analyze many of the definitions of
learning outcomes, they can be consistently distinguished by the words
"competence”, "measurable achievements”, "demonstration”, "make" ... We can
assume that the phrase "description of learning outcomes in the language of
competence" will be fair"[16].

Based on these conclusions, we described the results of education in the
graphic disciplines profile, provided for the undergraduate, with the help of terms of
competence on the basis of Bloom's Taxonomy (Table 2.1)

Table 2.1 - Description of learning outcomes by the graphic disciplines

1 | 2
a) in the cognitive field
Knowing Understanding
Remember the main elements of the Determine the difference between the
spaces which you learnt in school types of projections of elements of the
geometry subject. Remember the theorem | space on plane surface
for school geometry subject, used in Explain the meaning of dividing the
graphical disciplines. tasks into projection and metrical ones
Describe the types of projections of Compare the ways of pre-building the
elements of the space on a plane surface | projections
Name projection and metrical tasks Determine signs on which in a design is
Name the ways of pre-building determined position of elements of the
projections space relating to planes of the
Determine on a design position of the projections or relating to each other

elements of the space relating to planes of | Illustrate with examples the general
the projections or relating to each other rules of doing designs

Remember the general rules of doing Classify the types of connections and
designs mechanical transmissions on different
Name the types of connections and bases

mechanical transmissions and the rules of | Name some criteria, on which are
doing their imagines differed designs of items

Name the stages of reading and detailing | Solve typical tasks of descriptive

a design of general kind geometry

Show in a design a correct reply from Solve some tasks on reading of the
some givens for reply to question design of detail
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Table 2.1 (continuation)

1 |

2

Application

Analysis

Solve non-typical tasks of descriptive
geometry

Solve tasks for building of imagines of
items

Use the knowledge for building assembly
drawing of bolt and steeple connection
Work out some details of drawing of
general kind

Construct items by description

Work out the construction of the item by
taking into account it’s disadvantages
Prepare massage of differences between
assembly drawing and a drawing of
general kind

Determine advantages and
disadvantages of different kind of the
projections of the elements of the space
on plane

Analyze a work content of salvation of
the same tasks by different ways of the
projections

Classify the plane by different signs
Find out similarity and differences
between the types of imagines of the
detail

Compare the drawing of general kind
and a assembly one

Estimation

Creative work

Explain the meaning of graphic
disciplines for mastering a specialty
Estimate a role of geometric mediators
for solving tasks of descriptive geometry
Choice more rational method of solving
tasks

Use the obtained competence for solving

creative tasks

Plan the process of development of

facilities of a construction

Make up a task having got some

solvencies as a result of non-providing

reversibility of the imagine

Work out a construction of facilities by

its description

b) in the affective field

Perce Response Mastering | Organization | Description
ption value of value
orientations | orientations

Realize a need for | Be interested | Value Be ready to | Demonstrate
studying graphic in studying readiness work on your ability to
disciplines for graphic for working | your own independent
mastering a disciplines on their work
specialty own
¢) in psychomotor field
Imitation Manipulation | Accuracy | Articulation Naturality
Observe how | Do motions of | Use of Coordinate series of | Demonstrate a
a teacher a teacher, who | drawing acitons with high level of
uses drawing | uses drawing | tools when | drawing tools by use of drawing
tools tools a teacher is | joining two or more | tools

absent habits (skills)
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The next stage is the presentation of the "computer graphics” discipline, which
will be taught at the magistracy. It is known that in Kazakhstan the master's degree
belongs to the level of postgraduate education. In our country the national descriptors
have not been created yet, because we rely on the Dublin descriptors. The Dublin
descriptors indicate what the student needs to know when he completes the learning
process, what he needs to understand and / or be ready to do. The learning outcomes
using the Dublin descriptors are given in Table 2.2. As we see, in the competence-
based model of education system graduates in the graphical disciplines profile, these
descriptors were distributed across the learning spheres identified by B. Bloom.

Table 2.2 - Description of learning outcomes by the course "Computer Graphics"

Dublin descriptors

Learning outcomes

A. Knowledge and
understanding

In a cognitive sphere

A. Remember the main stages of computer
graphics, its technical facilities, and functions of
computer graphics. Define the basic method of
drawing technical drawings, illustrate them.

use of
and

B. Practical
knowledge
understanding abilities.

B. In the “Compass” graphics system: use
the knowledge to draw the drawings and assembly
units and the solid body model; design of the
product with help of specification; upgrade your
product structure, taking into account it
deficiencies

C. . Approaches,
ideas, and ways to
formulate conclusions

C. Compare graphics capabilities of Word,
Paint, PowerPoint, Exsel editors. Compare the
advantages and disadvantages of graphics systems
AutoCAD and “Compass”

D. Skills in the area
of communication

D. Make a report on selected topics. Make
sure that the designed items and advanced devices
work.

E. Skills in the area
of study

In the sphere of Affectiveness

E. Understand the importance of computer
graphics for mastering a profession, readiness to
work independently, and ability to work
independently.
In a psychical motor sphere

E. Specify a high degree of computer usage
to make a drawing.

2.2 Analysis of methodological aspects of graphic training in the conduction of e-

learning with account of "traditional” learning potential

The methodology implements a real function in science. According to

scientists, the most important of these types of functions is normalization.

36




Normalization is determines of the quantity, part and integral, goals
orientation, so it is separate against the produces guidance, regulation and other
functions. Pedagogy, like other sciences, is based on a certain regulatory framework.
All of the history of this science has shown that: braking of science will then when it
basis is declared as absolute, inviolable. According to many authors, the cause of the
education system crisis is due to the fact that it is based on the binary methodology,
which produces binary polarity and gives a certain kind of teaching and upbringing
categories: "right - wrong", "good - bad" etc, i.e. the clarity is transformed into
accuracy, overcoming the contradictions through the elimination of each other. The
conclusion from these reviews is that there is no place in the binary methodology for
nonlinearity, independence or indecision.

To classify objects associated with graphic training, let's focus on classifying
objects classified as: "form and content”, "internal and external™, "general and only"
and others.

The content is the determined side of the whole, the set of parts (elements), the
form is the internal organization of the content. The graphic training is the
determined side of the whole; the content is the set of component elements of the
considered object. At the moment, it shape can be in the form of continuous graphic
training, and then, when taking into account the change of knowledge paradigm, a
new form can be obtained. But e-learning is also the determined side of the whole, so
it can be by content.

The "external™ defines the properties of object as a whole thing and the
character it relationship with the surrounding environment. An "internal” defines the
object structure. In logic, it should be said that the graphic training is external to the
other members of the classification because it represents the object properties that are
recognized as the whole thing. If we will be consider the relationship of the graphic
training in postgraduate education and e-learning, there are two variants:

- graphic training in the context of e-learning;

- implementation of graphic training on the basis of electronic learning.

The appearance of the first variant connected with the widespread use of
electronic learning tools in graphic training of the continuous education system,
thereby promoting by opening of the realization way of the educational content
diversity, mobility of trainees and teachers, the possibility of creating autonomous
educational programs of higher education institutions, and the diversity of teaching
forms. The second variant is based on the assumption that e-learning in education
will improve the quality of education automatically. However, it does not take into
account the fact that the education quality is a multi criteria phenomenon, and
assurance it is a serious problem.

Thus, it is difficult to determine what is "external”, i.e. whether the graphic
training is external relatively to electronic training or vice versa? In other words, this
time, the contradictions will be eliminated by fighting. We conclude that the binary
methodology should be abandoned.

The trinary methodology is opposed to some kind by binary methodology.
Contradictions here are eliminated by means of complementarily, coordination,

37



mutual recognition. Therefore, it is necessary to follow other categories of
philosophy, such as "general”, "specific”, "single”. The philosophical categories of
"general”, "specific”, "single" reflect the world's objective relationships and describe
the process of it recognition. “General” is a property distinguishing of similar but
specific and single phenomena; it is attribute of association of things and phenomena
into a particular class, type or group. “Specific” is the integrity of the single and the
general, the determined general and the single which is not inferred from the
interconnection. "Single" is the form of reality in the general. “Specific” is the
general which is realized in the single.

If we go back to logic graphic training is a general because it is part of the
education that implements the role of an attribute relies on which it. If we take e-
learning as a graphic-training tool, and if consider the continuous education in the
context of e-learning, that is, if we do not remove e-learning goals from continuing
education, then the goal of continuous graphic training is the integrity of the goals of
postgraduate education and e-learning objectives can be accepted. Then the integrity
of e-learning and graphic training takes place as a whole and the integrity of the
whole.

Thus, the hierarchy of composite of graphics training can be structured as follows:
graphic training as the general, post-graduate graphic training as the specific, graphic
training in conditions of e-learning inculcation as the single.

In general, we systematize the considered philosophy categories, tied them up
with the specifics of "traditional” graphic training, and on a basis of Kazakhstan
scientists works presented as a matrix (Table 2.3).

One cell is not filled in this table. Its contents will be known at the final of the
study. In the above, we have the definition of educational innovation as the
motivation, goal, process and outcome of transformational educational activities of the
educational process subjects at the direction of assurance of the quality and
effectiveness of education.

Table 2.3 - A matrix of philosophical categories associated with components of
graphic training

Philosophical | General: graphic training Specific: post- Single: graphic
category graduate graphic | training in
training conditions of e-
learning
inculcation
1 2 3 4
A goal graphic training is a system | to train highly Development of
of educational and training qualified postgraduate
activities that provides specialists, graphic training
graphic knowledge, skills advanced training
and acquired habit of teachers of
graphic
disciplines
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Table 2.3 (continuation)

1 2 3 4
The tools the formation of geometrical | the development of | use of e-
knowledge in accordance the ability to do learning
with the learning stages, the | postgraduate study | opportunities
assimilation of the practical | and doctoral studies
methods of drawing up and | on specialty
decoding of graphic images | "05.01.01 -
of geometrical bodies and Engineering
products, the development of | Geometry and
textbooks and educational- Computer Graphics"
methodological tools (Kazakhstan until
(including electronic 2010), the use of the
versions) for graphic introduction of e-
disciplines, the development | learning
of students’ cognitive opportunities for
activity and its ability to professional
independently work development
The results is laid the foundations of highly skilled —
graphic disciplines in the specialists were
"traditional" condition, is trained through

developed the quality
teaching aids on graphic
disciplines, the methodology
of stage-by-stage forming of
graphic thinking, the
methods of activation of
cognitive activity of students
using electronic teaching
aids; is proved that the
principle of gradual, graphic
concepts formation in the
educational process is the
basis of continuity in graphic
training, the condition of
credit technology of training
the ways of designing the
independent work of the
student on the discipline of
geometry and engineering
graphics, the problems of
compiling the computer
graphics course as a separate
subject, etc. were solved.

postgraduate and
doctoral studies,
qualifications of
teachers and
teachers of graphic
subjects were
regularly traced

39




Using the potential of educational innovation in the future, we will define the
ways to ensure the quality and effectiveness of the graphic education of the subjects
of the educational process, in the context of this new definition, in the electronic
education conditions. Specifically, we study the process innovativeness, because in
accordance with our definition we understand the impact of innovations on the
quality and effectiveness of education as innovativeness.

2.3 Use of electronic textbooks and distance learning systems
2.3.1 Use of electronic textbooks

In the Y.Nabi's electronic textbook under designing of the material much
attention was paid to the combination of paint colors, the size of fonts, their style, one
image of the material. Navigation tools (buttons, rotary rulers, keys) provide free
movement of students on the materials of the course.

A summary of the training material is presented in the form of a course
diagram, that is, in the form of a block diagram. This gives an excellent orientation to
the consideration of the read material. Text learning features hyperlinks highlighted
in a special (red, font "italic"). They allow you to get additional or explanatory
information that is not visible due to the fact that the screen at the time it is too
overloaded with basic information. Another reason for using hyperlinks in the text is
the repeated return to one information object in different parts of the textbook.

All sections of the electronic textbook presents a system of self-control: test
questions that allow you to instantly check the correctness of the given answer, tasks
for self-fulfillment, allowing the student to assess the degree of mastering the
theoretical material and questions for self-control.

Test questions are given in sufficient quantity. A set of test questions includes
all the content of the electronic textbook. It should be noted that these questions can
be used in the examination testing.

After studying each topic the test questions are divided into topics so that the
student can check the level of assimilation of educational material (as well as
organize midterm control). This distribution of questions by topic is very useful for
the establishment of an examination system. Because it allows you to evenly cover all
the topics of the textbook with fewer questions than self-control.

Test questions are on-screen items and their controls: the area the issue area of
the image, the area with control button (Fig.2.1).
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Fig. 2.1 - Tested questions

Tested questions do not start with a number or any image. The subject should
always read the question and study it, i.e. memorize the questions depending on the
given sequence or meaning, and not on the characteristics of the display.

Ease of application to the preparation of tests (buttons to control the minimum
on the screen); requirements that are clear both on the content of test questions and
answers.

2.3.2 Use of distance learning systems

Distance learning technologies (DLT) are intended for distance learning. For this
purpose, programmes such as" Web Server Apache2","” PHP5 interpreter”,” the
database of the Data server MYSQL5" are used.

Programs for the DLT provide reliable protection against unauthorized access
to them.

The DLT system has a subsystem that decides the ability to access it. It restricts
access to system resources according to role permission. The subsystem provides the
functions of the author's recognition and perception of the user. The DLT system
provides backup and restore functions in the event of a system failure.

All user interfaces are made in the state and Russian languages.
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Hardware and software systems of the DLT system are located in the computer class
of distance learning connected to the Internet. DLT has Internet access to the system
(Fig. 2.2).
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Fig. 2.2-Scheme of DLT in the Kazakh National Agrarian University.

Create content and tests using a tag label in a Microsoft Word document

1) content preparation

A Microsoft Word document that contains text materials (books, lectures) is
tagged:

Examples of the insert tag:

[gl] 1.1 essence of the projection method [:]

The text of section 1.1 will then be recorded.:

At the heart of the construction of various images is a projection. He performs
the operation like this. Point S in space (Fig.2. 3) is perceived as the center of the
projection, and some planes 7', not passing through the point S, are perceived as the
projection plane (the plane of the figure).

Access to the Internet, the bandwidth of 512 Kbit/s. Is carried out through The
KazRENA channel.

Create content and tests using the tag label in a Microsoft Word document

1) content preparation

In a Microsoft Word document containing text materials (books, lectures), the
tag is affixed:

Examples of the insert tag:

[g]] 1.1 the essence of the projection method [:]

Then the text of section 1.1 will be recorded.:
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The basis of the construction of various images is the projection. He performs
the operation like this. The point S in space (Fig.2.3) is perceived as the center of the
projection, and some planes n' that do not pass through the point S are perceived as
the plane of the projection (the plane of the figure).

S

\A'

Fig. 2.3-Central project of a point

For projecting of point A in the plane m ' conduct the center through of
projection S a straight line SA to the intersection at point a' with «'. Point A" is
called central projection of point A. The projection of a certain geometric shape is
called the set of projections of all its points. However, a straight line is defined by its
two points, so in order to draw its projection, it is sufficient to draw the projection of
two points lying along it, since the projection of a straight line will be straight, and
this projection will pass through the projection of two points. In order to draw
projection of a triangle, you need to draw the projections of its apexes and connect
them to each other (see Fig.2.4). Fig. 2.5 shows the construct of the curve line | .

5

Fig. 2.4. Central projection of the plane of triangle ABC.
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Fig. 2.5- Central projection of curve .

The end of the text view.

Fig. 2.6 show the first page of the content. It shows the content and interface of
the discipline (descriptive geometry and engineering graphics).
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Fig. 2.6- First page of the content
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An example in the Chapter is given after setting the tag as [pr] (Fig. 2.7), for
example:

[pr]
We need to find the exact value of the segment AB.

B1
A1

B>

As

Fig. 2.7- An example in the Chapter.

The task in the Chapter is given after setting the tag in the form of [z] (Fig. 2.8), for
example:

[Z]
E3THTIR SKYMEBICKA APHATFAH TAITCEIPMATAP

1 «Hyrme, mysy, Hassixmsiy, «IIpoexnnaiapist mypaeHoipy maciaoepi)) maxsipsmmapst
GONBIHAILA IMATICEIPMATAP.

1.1 Ecen wapmmap .

I — ecerl ACD YIIGYPBONBI KA3bIKIBIFBIHA IMAPATIeTs K9He OChI JKA3BIKTBIKTaH 30 MM KAIBIKTLIKTA
OPHATACKAH JKA3BIKTBIKTEI ©31HIH Ke3 KellreH ekl 83apa KHbITHICAThIH TY3YTIePIiHIH KeMeTiMeH MY PTizy KakKeT.

II — ecenn. ACD oHe FC'D yIIOYpPBIUTAPEHEIH APAchIHAAFEI €Kl JKAKTBI OVPEIONTHIH INAMACHIH KA3BIK-
Hapame’s OpbH aVBEICTRIPY TaciTiMeH aHBIKTaY Kepek.

I — ecen. TopH30HTATE HeMece (pOHTIANL TeHiperiHie GYpy TacimH KOMAaHBN, AC T YyIGyphIILHBH
HAKTBI IIAMackIH Tady Kepek.

IV — ecem A5 Ty3yl MeH ECD yINOYPRINGHBEH ApacBHIAFEI OYPBIONTEI NPOEKIHA Ka3bIKIBIKTaPhH
ATIMACTBIPY TACUTiIMEH AHBIKTAY KakKeT.

Fig. 2.8 - Task in Chapter.

If in the process of creating content, you need to enter the questions for self-control,
then enter a text block for issues of self-control, operable in accordance with the tags
[vop] and [kvop]. Then on questions of self-control tags are put.

If you want to enter an image, you must use the "Insert image" button on the HTML
editor panel.

If there are no other materials to be divided, it is closed with the [kgl] tag, for example,

[kal]
45



2) preparation of tests

The system considers several types of test questions:

1. General selection of the answer sequentially and consistently-it is recommended to
specify one or more correct answers to the student;

2. for demonstration of sequence, that is questions of ordering of answers — it is
recommended to specify the correct sequence of answers to the trained,;

3. open question (input is video series) — the learner is proposed to introduce a version
of their response.

The Microsoft Word document in which the tests are written also has a tag label. For
example:

1) for the first sample questions:

[g][+]4: 1: question text,

[a] the text of the response,

[a] [ + ] text of correct answer,

where:

[g] — question mark,

[ + ]- mandatory question mark,

4: - Rating of the question (the colon is to insert necessarily),

1: - question type (double insertion required),

[a] - response label,

[ + ]- correct answer.

2) for the second sample questions:

[g][+]4: 2: question text,

[a]1: answer text,

[a]2: response text,

[a]3: response text;

here

[g] — question mark,

2: - the question type (colon, insert definitely),

4: - Rating of the question (the colon is to insert necessarily),
[a] - answer choice label,

1: - answer option Number (insert colon required).

3) for the third typical question:

[q]3: question text,

[ + ]- mandatory question mark

[a] the text version of the response,

[a] the text version of the response,

[a] the text version of the response,

where:

[a] — question mark,

3: - question type (double insertion is required),
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[a] - answer choice label,

[kvop]
[kal]
1 o -Al
£
P A.=B
L] E.
2 9 A
&
T £.=Ey
L] E_\
3 o 4 =H
E;. o ——
L
&4=hy
4 Q4 =R,
E;- p——
o]
£:=8,

After compiling the test questions with the appropriate tag tags, the
document "Web page (*htm; *.html)".

In our case, two typical questions are used — the first and the
Second, which are used.

A typical example of the first issue (Fig. 2.9):

In what scheme a and b Points are symmetrically located relative to
the plane of projection m;?

Fig. 2.9-The first typical question.

Example of the second typical question (Fig. 2.10):

You must specify the correct order of the plane traces.
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Fig. 2.10- The second typical question.

An example of affixing tags to control issues:
[gl] Chapter name [:]
Text of chapter,

[vop]
1) for the first typical question:

[g]1: question text,
[a] [ + ] text of correct answer,
[a] the text of the response,
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[a] [ + ] text of correct answer,

where:

[g] — question mark,

1: - question type (double insertion required),
[a] - response label,

[ + ]- correct answer.

2) for the second typical question:

[g]2: question text,

[a]1l: answer text,

[a]2: response text,

[a]3: response text,

here

[g] — question mark,

2: - the question type (production double points necessarily),
[a] - response label,

1: - Number of answer (affixing double points necessarily),
[g]3: question text,

[a] the text version of the response,

[a] the text version of the response,

[a] the text version of the response,

where:

[g] — question mark,

3: - the question type (production double points necessarily),
[a] - answer option tag (for comparison with the user's answer),
[kvop]

[kal]

So, the educational portal on graphic disciplines, developed by Y.Nabi allows to
organize distance learning, i.e. to prepare educational materials, to convey the content
to students, to control the level of knowledge of students.

2.4 Laboriousness of Assignments by Graphic Disciplines

The problem of designing students’ independent work on graphic disciplines is a
special object of our perennial researches. Low level of student’s self-learning
activity formation leads to shortcomings in their professional activities in the future.
Failure to do so is that future specialists are a consequence that the use of
scientifically proven and practice-tested approaches in higher education institutions
activity is insufficient. That's why the organization of students’ independent work is
one of the most important directs in the learning process. We aim to realize this
direction on the example of designing the independent work of the student on
disciplines "Descriptive Geometry and Engineering Graphics" and "Computer
Graphics". To achieve this goal, we set ourselves the tasks: 1) to determine the
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volume of students’ independent work showed on discipline "Descriptive Geometry
and Engineering Graphics"; 2) to determine the time expenditure on 1 format A4 and
indicate how to use this index to design the volume of students’ independent work. It
Is well-known that drawing on the computer reduces the amount of work and
improves the drawings quality. But there is no real data about how much time is
spent. Also, there is no information about the difference in time spent while draw
using a computer in 2D or 3D systems. That is why we have to set the following tasks
additionally to specified one: 3) to determine how much time is reduced the
expenditures to show the drawings using a computer; 4) to compare the 2D and 3D
systems by the index of time expenses.

The methods of students' time fund research are:

) questioning: the tested person answer the question the result is determined

the amount of time expenses on different activities;

i) a method of the past remembering: the amount of time expenses is

determined on the memory of the tested person;

i) motion-time study: the researcher determine the time expenses of the tested

person by the visual examination;

Iv)  self-registration of time expenses: the tested person enter the necessary data
on the chronometry card. There are two types of chronometry cards: closed (reduced
in conventional form) and open (not reduced in conventional form). Using the first
chronometry card type the registration is carried out according to the structure
established by the researcher. In this case you can easily find the amount of time
expenses. The second chronometry card type gives a possibility to the tested person
to easily register the time expenses.

These methods have advantages and disadvantages. When answering the questions
in the questionnaire, the time expenses by the tested person on other types of
activities are ignored. Data on the method of remembering the past is quickly
collected, but their accuracy is doubtful. The motion-time study provides high
accuracy, but requires a lot of effort and time and it is not always effective.

It is difficult to fill in a chronometry card with a conventional form, but the
researcher will be able to process the data. When processing the second type of
chronometry card the laboriousness will be higher because obtained data necessary
enter in table with the conditional form.

The self-registration of time expenses method allows many people to participate in
the test therefore is provided the study representativeness and the obtained data
accuracy. In this regard, often used in statistical research. For example, this method
was used to determine the student’s time budget in Kazakh National Agrarian
University [17]. The results of the study show that the student's time at the classroom
Is 4.52 hours per day and is approximately the same for all faculties; and the time
expenses on a student’s independent work depends on the student’s future profession,
so students of technical faculties (engineering, energy and information systems) work
more in the library and at home therefore the time budget is more than students of
biological specialty, namely 10.2 ... 9.2 hours and 8.2 hours ... 6.8 hours accordingly.
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Prof. Y. Nabi used the described method for extensive and profound research.
The results of this study are shown in his monograph [18]. The general idea was
derived from the dissertation [19]). The author of this dissertation has developed a
method of determination the norm of the student’s independent work and made the
experimental research at the Kiev Institute of Food Industry. The basis of the
methodology is dividing work on topics for certain periods. For example, the
algorithm to show tasks on the drawing subject is:

1) acquaintance with the task, its analysis;

2) mastering the theoretical material in the textbook;

3) organize the workplace, prepare tools;

4) fill out the main inscription and draw the field frame;

5) define the main view of the object or the detail and the images minimum number;
6) assign a scale, arrange the images;

7) draw given data of the task;

8) draw required images;

9) draw the dimensional lines and mark the numbers;

10) mark the surface roughness designation;

11) final decor of the drawing (hatching, writing and so on);
12) draw the main lines of the drawing;

13) check the drawings, make necessary corrections.

The expert method is a complex of logical and mathematical procedures aimed to
obtain information, analyze it and generalize it with the purpose of preparing and
accepting a competent managerial decision. The essence of the method consists of
conducting by expert’s analysis of the problem with qualitative and quantitative
evaluation of judgments and formal processing of the results by individual expert
assessments. The expert assessments method allows you to analyze complex
pedagogical processes, phenomena or situations, which are characterized mainly by
gualitative, non-formalizable signs, which makes their analysis and evaluation
difficult. This method has logically interrelated stages, which are the main stages of
pedagogical expertise. The initial stage (organization of expertise) includes: the
definition of the purpose and objects of the expertise, the formulation of the problem,
the selection of experts, etc.
The main stage of the expertise is related to the collection of data, the conduct of
research work and expert evaluation, an analysis of available material. The
technology of expertise is to use the methods and evaluation criteria which depend on
the character of the expertise, fill the application field [20].

For the pedagogical expertise often requires the development of questionnaires,
interrogations, tests, control and diagnostic tasks. The final stage of the expertise is
the questioning by experts (individual or group, personal, internal or external, oral or
written), document processing (report, reference, review, etc.), and acceptance of
expert opinion.
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In our case, it is advisable to use individual expert assessments, because we wanted
to know the opinions of experts from different universities so that they did not
contact to each other. Therefore, we used questionnaires and appealed to experts with
this request:

“Assess the justification of the methodology of determining the time expenses on
the work of the student out of the classroom

a) The methodology is well-founded and applicable;

b) The methodology is valid, but it requires a lot of time and efforts to implement

it;

¢) The methodology is valid, but there are the doubt because it is based on

experimental data collection;

d) The methodology is valid, but it must be strictly theoretically grounded;

e) The methodology is not applicable”.

An importance of an idea of the proposed methodology is to show that work is
divided into periods. However, according to Y.Nabi, the given task shows that
algorithm is based on small operations adapted to each topic, so he suggested his own
algorithm. This algorithm consists of six stages, suitable for any task. The order of
these periods, as well as the amount of time expenses by the students, show tasks for
self-study out of the classroom by Descriptive Geometry is shown in Table 2.4. That
they will need for comparison.

In the 80-th years of the last century information on all topics was collected. For
this work was used the questionnaires on form shown in Table 1 and were distributed
by students of the Kazakh Agricultural Institute. The results of this data processing
are shown in paper [21].

We did the same research in 2006-2009 at the Kazakh National Agrarian
University. The questionnaire form for determining the time expenses on a student’s
independent work on graphic disciplines and the received information data are shown
in Table 2.5 It is important to note that the questionnaire form has changed. If earlier
a questionnaire was given for each task, then they were merged and distributed in one
questionnaire. The reason is that earlier such tasks were carried out during three
semesters, and now, in the credit technology conditions, showed in one semester.

Table 2.6 shows the sum of time expenses per hour on each topic, according to the
task topic, the number of A4 formats and laboriousness which is found by means of
division this sum on the A4 formats number. In the previous (“linear") system and in
the current system, i.e. in the undergraduate, it is possible to notice that there are
some laws and differences as well.
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Table 2.4 - Time expenses for performing and share of each task

Performing Time expenses for performing Per cent
stages _ _ to
of assignment #1 of assignment | on full summary
#2 work time
stage
of of of of of of
task |task |task |task |task |task
#1 #2 #3 #4 #1 #2
Getting 31 27 29 30 126 51 294 15
acquainted
with the
task,
reading
literature
on the topic
Drawing on | 45 54 43 52 196 34 424 22
the drafting
paper
Consultatio | 17 9 13 12 58 32 141 7
n
Drawing on | 44 39 42 51 291 98 565 29
the
whatman
paper
Revising 22 15 23 19 244 58 381 19
after
checking
Decor of | 22 23 22 24 40 20 151 8
the
drawing
SUM 181 167 172 188 955 293 1956 100
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Table 2.5 - Time value spended for work type (in minutes)

Assessment = O =
topic = - 5% | & c 3 gg’ % 2
2 < Elo2 |5 > 3 cS | = 2
2 X 2z1£ |2 |55 |22 8E
<" 23185 /8 |EE g° &7
OO0 o=
Section “Descriptive geometry”
task #1 1412 | 2948 | 570 | 37.86 | 507 | 14.35
Assignment | task #2 1261 | 26.36 | 3.39 | 3749 | 480 | 13.32
#1
task #3 1141 26.36 | 3.70 | 3486 | 425 | 1291
task #4 10.77 | 2546 | 442 | 36.17 | 4.20 | 13.20
Total 48.90 | 107.67 | 17.20 | 146.38 | 18.32 | 53.78
Assignment | Construction
#2 of the
intersection
line 742 | 3068 | 539 | 39.78 | 3.59 | 13.38
Construction
of the
development | 7.71 | 26.10 | 523 | 33.68 | 4.61 | 10.59
Total 1513 | 56.78 | 10.62 | 73.46 | 8.20 | 23.97
Total by section 64.2 | 164.42 | 27.82 | 219.84 | 26.52 | 77.75
Section “Engineering graphics”
Decor of Lettering 15.75 | 51.67 | 3.64 | 113.26 | 9.71 | 16.83
drawing - —
Dimensioning | 10.01 | 32.49 | 3.33 80.84 | 13.75 | 15.16
Geometric taper 1229 | 33.68 | 4.71 | 73.30 | 12.54 | 19.78
constructions —
conjugating 16.06 | 47.07 | 4.80 85.32 | 12.32 | 20.71
Total 54.12 | 164.91 | 16.48 | 348.52 | 48.32 | 72.48
Imagesona |1.axonometry | 12.72 | 48.74 | 6.20 79.91 743 | 22.07
drawing _
2. simple
sectional view | 11.91 | 4058 | 572 | 6754 | 7.58 | 19.99
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3. local

sectional view | 8.41 | 42.19 | 6.16 67.12 6.80 | 20.57

4. broken

sectional view | 13.46 | 60.83 | 7.67 98.70 8.75 | 20.46

5. stepwise

sectional view | 12.71 | 56.78 | 8.04 96.01 7.84 | 18.67
Total 59.22 | 249.12 | 33.80 | 409.28 | 38.41 | 101.75

bolt 1049 | 27.30 | 6.87 36.68 481 | 20.26

bolt

) connection 6.26 | 2435 | 451 39.12 497 | 22.06

Connections

stud 9.00 | 2352 | 4.49 34.90 4.39 | 19.23

stud

connection 6.51 | 24.32 | 451 38.80 5.06 | 21.23

welded joint 945 | 3193 | 6.52 44.00 5.81 | 22.29
Total 41.71 | 131.42 | 26.90 | 193.49 | 25.04 | 105.1

Detail #1 1.06 | 28.75 | 2.78 32.32 3.81 | 15.70

Detail #2 096 | 3096 | 3.52 34.61 428 | 15.83
Sketching Detail #3 0.80 | 30.14 | 3.16 33.46 5.12 | 15.84
out

Detail #4 0.81 | 2459 | 3.48 31.42 4.26 | 15.99

Detail #5 0.75 | 29.68 | 3.71 37.25 5.46 | 16.78
Total 438 | 14413 | 16.65 | 169.06 | 22.93 | 80.13
Reading and | Detail #1 274 | 2497 | 341 30.96 4.07 | 17.52
detailing of i
the general Detail #2 277 | 24.07 | 3.25 29.23 452 | 17.36
drawing Detail #3 271 | 2368 | 3.32 | 2825 | 4.00 | 16.86

Detail #4 241 | 2235 | 3.22 26.97 425 | 16.20

Assembly

drawing 428 | 40.14 | 461 57.57 6.41 | 19.45
Total 1490 | 135.22 | 17.80 | 172.97 | 23.25 | 87.39
Drawing by specialty 6.65 | 1225 | 4.16 | 2506 | 3.77 | 11.72
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Total by section 180.8 | 837.08 | 115.78 | 1318.36 | 161.71 | 458.55
Total by course 245.0 | 1001.5 | 143.6 | 1538.2 | 188.23 | 536.3
Table 2.6 -Time expenses for performing and laboriousness of 1 format
< T g s = g D = g <
% |2 _2/s |8 |2 |5 |E o
8 1222 o |8 I I o o E
. - | 855S| | = £3 g |2 S-S
Assignment | S | 28 S| < | 3 cs K | = - o ¥
E | 8-~a2|2 |6 | ]2 |° |B8g°
topic 2 loxXs5/ S |O | |5 |58 ST 3 | o
S | S88| S5 = |S |2 |xgg 18
gf D @ E S 3 S ¥ a o g S =
OES=| 0O 4 0O =9 Z 2
Geometric 11.7
constructions {0.90| 275 |0.27 (581081121 5 4 4 |3.94
Images on a 14.8
drawing 099| 415 |056|6.82 064|170 6 7 5 14.37
Connections | 0.70| 219 |045| 322 [042|175| 873 | 4 5 | 255
Assignment
#1 by
Descriptive
geometry 081 1.79 (029|244 (031|090 | 654 | 2 4 |2.13
Sketchingout | 0.07| 240 [0.28| 282 038|134 |7.29 | 4 5 226
Reading and
detailing of
the general
drawing 025| 225 |030|288|039|146| 753 | 3 6 | 1.75
Assignment
#2 by
Descriptive 2
geometry 0.25| 095 |0.18|1.22 |0.14|0.40]| 3.14 2 | 257
Drawing by
specialty 0.11| 0.20 |0.07| 0.42 |0.060.20| 1.06 | 2 2 | 153
25.6 60.8 | 28
Total 4.08| 1669 |239| 4 |3.14(894| 8
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Making a task on the topic of geometric constructions both in linear system and
bachelor degree takes a lot of time. The reason is that this topic was given first and
our students often have an inadequate propaedeutic graphic of training level. If we
divide the time expenses of each period by the total time expenses, we will find the
share by each of them. They are convenient to compare with each other. For example,
when we compare the shares for the tasks of Descriptive Geometry, we find the
regularity (Fig.2.11). As we see, in Fig.2.11a) the regularity is preserved completely,
but in Fig.2.11b) at the 6th stage there are discrepancies only.

0,4
0,35
0,3
0,25
0,2

share

== for "linear"
system

==for the
undergraduate

0,15
0,1

0,05
0

stages a)

0,4
0,35
0,3
0,25

share

== for "linear"
0,2 system
0,15 - wsfor the
undergraduate

0,1

0,05
b)

Fig.2.11 - Share indexes’ for the assignments by Descriptive geometry:

a) for assignment #1 and b) for all assignments.
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It is a natural phenomenon that the time expenses for a single type task solution
are not differed from each other. In our case this regularity is remained. The example
Is shown in Fig.2.12

The time expenses on A4 format (laboriousness) is lower for Descriptive
Geometry than for engineering graphics as in "linear" system and as in the
undergraduate. For example, if earlier this value was equal respectively 3 and 4, by
the latest data they are equal to 2.35 and 2.73 respectively. The time expenses in
undergraduate decreased relatively by the previous data. That's why:

1) Students choose easier options of tasks as in undergraduate they
have the choosing possibility. For example, earlier the students performed the
task on the topic "Reading and detailing of the general drawing” on Al and A2
formats. Currently task by this topic is performed on the formats which in 4 to
2 times smaller than these;

i)  In present, students are fully provided with educational and
methodical literature. They perform the task use the textbook, electronic
textbook, many tutorials.

We used an expert study for validity grounding the method of a student’s
independent work volume determining. The validity was assessed by the participation
of leading teaching staff of the higher education institutions on the discipline of
Descriptive Geometry and Engineering Graphics. In particular, this work has been
done at the Kazakh National Agrarian University, K.Satpayev Kazakh National
Technical University, Almaty Institute of Energy and Communications, and S.
Seifullin Kazakh Agro-Technical University. In order to determine the experts’
opinion, they were interrogated. The resulting data were summarized and processed.
100% of the experts showed that the methodology of determination time expenses on
student’s independent work are successful, 45% of them point out that most of time
and efforts are required for implementing the methodology, and 30% believe that the
methodology is fully founded.

To solve tasks 3 and 4 specified in the introduction the similar to those used
previously chronometry card were developed. However, they were supplemented
with graphs to determine the time expenses when drawings executing in 2D and 3D
systems. Experiments results conducted in the Financial Academy (Astana) with
students of the specialty "Computer Science and Software" in 2016-2017 showed the
following.

The time expenses on showing the same drawings that were previously showed
on the whatman paper and using the computer program COMPAS decreased by 6 ...
11 times depending on the topic of the assignment.

It is known that the drawing of a detail which use the computer can be showed
In two ways:

- in the 2D system with use of its tools in order similar to the drawing on the
whatman paper;

- in the 3D system, when three-dimensional model is pre-constructed, then

with its help a flat drawing is obtained.
58



The obtained data show that the first way is more profitable because the time
expenses is less (Fig. 2.13) for all tasks except the third task.

Analysis of the data in Tables 2.4...2.6 shows that the fourth stage (drawing on
whatman paper) accounts for 29% (see Table 1) or 31-34% (see Tables 2.5 and 2.6)
of all expenses (for Descriptive Geometry) and 42-44% (see Tables 2.5 and 2.6) of all
expenses (for Engineering Graphics). This circumstance can be used for more rapid
data collection, namely, the time expenses to determine not for all stages, but for the
fourth stage only. Then the total time expenses approximately can be determined as
follows: the time required for the fourth stage to multiplie by 3 (for Descriptive
Geometry) or by 2.5 (for Engineering Graphics).

So, to use the methodology at least the time expenses on the fourth phase of
drawing executing should be determined by chronometry cards.

The time expenses on A4 format (laboriousness) can be used to determine the
student’s independently work volume. For this purpose, laboriousness should be
multiplied by the planned numbers of A4 formats.

We have shown that the methodology of the student's independently work
designing on graphic disciplines is theoretical grounded and is conveniented to use in
practice. It is proved by the fact that the experts evaluated the method as valid, and
the experimental work that has been conducted for many years at different
universities has been with a positive result. The obtained data gives the ability to
determine the student's independently work laboriousness. At the same time we have
determined the effectiveness’ of drawings with using computer. Thus, the tasks were
fully implemented.

200
180
160
140
120
100
80
60
40
20

m for "linear" system

= for the
undergraduate

time expenses (in minutes)

Tasks number

. Fig.2.12- Time expenses for solution of each task of assignment #1 by Descriptive
geometry
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Fig.2.13 - Time expenses when executing of the drawing in 2D and 3D systems
2.5 Competence-based modular educational programs

2.5.1 Introduction

The analysis of the literature on the problems of competence-based approach to
training showed the presence of a large spread of opinions and interpretations. In this
regard, we recommend to rely on the following basic concepts from the Glossary of
terms of the Bologna process:

1) Competence

The dynamic combination of a number of parameters of knowledge and its
application, skills, attitudes and responsibilities that describe the learning outcomes
of the programme/module of study.

The concept of competence may include formal qualifications, as well as
elements such as the ability to "transfer" skills and knowledge to a new professional
situation or the ability to innovate. The level of competence can be assessed by the
person's ability to use the skills available to him.

In higher education, the Bologna process distinguishes between subject (related
to the subject area) and General (for all courses/modules of this cycle) competencies.

General competencies include instrumental competencies involving the ability
to understand and use knowledge and ideas; methodological competencies,
understood as the ability to organize and effectively manage environmental factors
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(time, learning), make decisions and solve problems; interpersonal and systemic
competencies.

2) Competence-based approach

The method of modeling learning outcomes and their representation as quality
standards of higher education. Results are defined as sets of competencies that are
defined for each module of the program and for the program as a whole. Creating a
comparable degree system requires a change in the entire paradigm of higher
education, including changes in teaching methods, procedures and evaluation criteria,
ways to ensure the quality of education. Developing the content of qualifications in
terms of competencies and learning outcomes solves the challenge of building a pan-
European consensus in determining degrees in terms of what graduates should be
able to do upon completion of their studies.

3) Course unit - an element of the educational program

An element of an educational programme that has clear learning outcomes
expressed in terms of competencies to be assessed and appropriate evaluation criteria.
Elements of the educational program are assigned certain values of credits. Several
elements of the educational program can form modules. It is often synonymous with
the term "module”.

4) Module

Completed in terms of learning outcomes, part of the programme with clearly
defined results and evaluation criteria.

In higher education, the module is most often implemented within one
semester.

5) Learning Outcomes

Statement of what the student knows understands and knows how to do at the
end of training. One of the main tools to ensure transparency of higher education
systems and qualifications. Learning outcomes show individual achievements,
knowledge and practical skills acquired and demonstrated after successful completion
of an individual course, part of an educational program/module, or an educational
program as a whole. The results of training contain evaluation criteria, reflect the
minimum requirements for the degree. Learning outcomes should be distinguished
from goals and objectives, as they are more related to the student's achievements than
to the teacher's objectives. For official documents on the final results of training is
characterized by the use of active verbs expressing knowledge, understanding,
application, analysis, synthesis, evaluation and so on. The General characteristics of a
qualification, that is, learning outcomes, can be defined as a “qualification
descriptor”.

6) Assessment of students' achievements

A set of written, oral, and practical assignments, including projects and
portfolios, used to judge a student's progress in mastering a course/module. The
evaluation is carried out in relation to the learning outcomes established for the
module, expressed in terms of competencies.
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Thus, modular training is a way of organizing the educational process on the
basis of block-modular presentation of educational information.

Credit training technology has been introduced in the higher education system of
Kazakhstan. This technology is one of the fundamental principles of the Bologna
process. Alongside with the credit technology principle such principles as
competence-based approach and modular training are of great importance.

However, although these principles are declared in the basic documents on education
development in our country, in practice, implementation thereof encounters certain
difficulties. Peculiarity of the objectives to implement at each of these principles is
that they should be solved integrally, because a Modular Educational Program (MEP)
Is a set of modules aimed at mastering certain competencies. The need to solve of the
problems proceeds from the global trends:

1) in educational process the emphasis is transferred from the subject (disciplinary)
result to the expected results of the knowledge and skills mastering by a student;

2) competences are formed based on the requirements of employers or their
associations, and then the required learning outcomes are determined by the
competences.

Currently there exists perception of the necessity to reorient assessment of the
student's learning outcome from the "knowledge, skills, abilities" concepts of to
"competence / competency" concepts. It means the necessity to make the transition
from qualification approach to the competence-based one in vocational education
(Fig.2.14). Thus, the learning outcomes constitute one of the most important

Qualification approach Competence-based
approach

. Professional standards
Professiograms

Requirements of stakeholders
Qualification characteristics

Specialist’s model Learning outcomes
They are developed and realized Professional standards and
at education sphere requirements of stakeholders are

formulated at labor sphere; learning
outcomes are formulated at education
sphere

Fig. 2.14-Scheme of the transition from qualification approach to the competence-
based one
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structural elements of the higher education systems.

Nevertheless, it was believed that it is impossible to describe this result, and much
less to standardize it.

Approach to the learning outcome as to a possible basis for recognition of the
education content and qualifications (degrees) has become decisive due to
Kazakhstan entering into the Bologna process.

There are three known types of standards required for vocational education and
training, namely:

- professional standards to describe the functions which a specialist should perform,
and the requirements to the competencies needed to perform these functions;

- assessment standards to describe the assessment process needed to award the
qualifications;

- Educational standards to describe the learning outcomes required for the
qualification gaining, teaching objectives and methods of, and the training context.

In the Republic of Kazakhstan the situation with professional standards is such that
they have not been developed yet for most sectors of the country's economy, and
there are only 70 professional standards for the training of specialists with higher and
postgraduate education [9].

In connection with this situation the university teachers are bound to seek
independently the ways of standards development with due regard to both the
requirements of employers, and the experience and knowledge of the education sector
representatives. We named such standards as educational-and-professional (or
integrated) standards and determined a goal: “to develop a methodology of the
integrated standards formation and to implement it for Modular Educational
Programs (MEP) on some specialty”.

The methodology will consist of two tasks:
1) to develop a structure of the integrated standard;
2) to develop the document layouts for initial data collection.

Cognitive activity is always based on practice, experiments, and observations, as a
result of which the factors are established. The comprehending of factors begins with
analysis. Analysis (from the Greek "breaking down the whole into elements”) is a
study method consisting in the mental division of the whole into its component parts
in order to identify certain properties and links.
The document analysis method is a method of data collection during the research
based on the use of information recorded in written or printed form, on a magnetic
film, in electronic and iconographic format, etc. [22]. A document is information
recorded on a physical medium with certain requisites. Formalized analysis of
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documents (content analysis) is a method of data collection by means of the
information available in documents. Various sources of information are analyzed.
The content analysis is divided into several stages, the first of which is the definition
of system of analysis categories, i.e., semantic units. In our case, in order to achieve
the semantic units’ conformity to the solution of the research problem we limited the
circle thereof by two concepts (“professional standard” and “learning outcomes™),
and have studied the relevant documents, in particular, the official documents
(decrees, orders, etc.), scientific articles, questionnaires, etc.

Retrospective analysis consists in the study of trends turned out during a certain
period in the past. Its meaning consists in exhaustive characteristics it gives
concerning the process in the statics (the level in the selected period of time) and in
the dynamics during the past period [23]. For the purposes of this article the
retrospective analysis of the transition from educational standards to professional
ones was conducted.

At the first stage (1994-2004), the State education standards have been developed.
Their authors were universities teachers only. They have formulated the requirements
to knowledge, skills, acquired habits of the trainees, and determined the education
content, methods to check the degree of knowledge and skills mastering.

Due to the university system transition to the credit technology in education in 2004,
the form, but not the content, of standards was revised, so they were also developed
by the university professors. In the subsequent standards the terms "to master..." and
"be competent ..." appeared in the requirements for graduates. The terms
"professional-and-personal competence" and "learning outcomes» did not come into
use in the state documents on educational policy until 2010, but in the State Program
(2016) it is explicitly pointed out that the share of educational programs developed on
the basis of branch frameworks and professional standards should reach 45% by 2019

[9l.

Questionnaire is a main tool of sociological research and constitutes a document
containing a structurally arranged set of questions each of which is related to the
research objectives. This relation is expressed in the need to obtain information
reflecting the characteristics of object under study. It is expedient in two cases:

a)  when it is necessary to question relatively great number of respondents
in relatively short time, and

b)  respondents should give their answers a good deal of thought, having a
printed questionnaire before their eyes.

A necessary component of the questionnaire is the preamble, in which the
questionnaire purpose is described, the respondent's motivation to questionnaire
filling is grounded, and the necessary comments and instructions on the respondent'’s
work with the questionnaire are given.

In our case, "closed" questions are preferable than "open" ones, because they
are formalized and processed easier. Supplementing the qualitative ideas about its

64



subject with formalized generalizations the pedagogical theory acquires the necessary
strictness and stability; therefore we will use "polar" questionnaires with point rating.
Based on them, we have compiled questionnaires for evaluating and processing the
results.

2.5.2 The methodology of Modular Educational Programs development
2.5.2.1 Analysis of documents for the MEP development methodology substantiating

Competence-based approach involves the design of education focused on the
outcome. Conceptual framework of the competence-based approach is to replace the
teaching paradigm with the learning paradigm. This paradigm is defined as an
educational process motivating not only to perform of actions but also to analyze
them (Johnson and all, 1992).
As the world’s best practices show, in most countries the learning outcomes are
formulated in the labor sphere, i.e. by the employers, and allow forming the
qualifications. Educational institutions translate them into the competences language;
and it is generally accepted that knowledge, understanding, skills, experience and
attitudes (valuable aims) are integrated in the competencies: "Statements of what a
student knows, understands and is able to do on completion of a learning process
"[24].

Award of qualification and issue of the relevant certificate; diploma or degree should
be awarded based on the assessment of learning outcomes. This circumstance has
effect on the function and content of the learning outcome assessment evaluation and
compels to apply the special methods and tools of assessment. The learning outcomes
determine the student's achievements in the process of mastering the knowledge and
practical skills acquired and demonstrated by him/her upon successful completion of
the training in whole or on separate module of the educational program. So the
concrete individual educational achievements should be evaluated. Therefore, it is
necessary to develop the objective criteria for assessment and indicators of the
learning outcome achievement, to substantiate the methods and means for learning
outcome assessment, and to form unified mechanism for outcome assessment.

When educational standards developing the main load falls on the education sector
representatives, because they should implement following:

- to determine an object, a subject, the professional activity functions, and formulate
the competences, etc., although this is a prerogative of the labor sphere
representatives;

- to develop the education content, the requirements to the graduate’s preparedness
level and solve other problems.

It is not difficult to see that in this case the educational component prevails in the
standards. Thus, the problem of standard’s components equalization arises. To solve
the problem let us consider one of the economic specialties, as an example. This is
due to the fact that among a small number of professional standards there exists a
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standard of "economic activity", so there is a reason to analyze this document. The
content analysis of the document showed that for the “economist” profession the
following job functions are distinguished: analysis of the economic activity of the
organization and determining of the basic indicators of labor and production
management; improvement of the efficiency of labor organization and production
profitability; planning of the economic activity arrangement; registration of the
contractual obligations of the organization; work with computer facilities.

As you see, the activity goals (efficiency improvement) and the work performed by
the specialist of any industry are named as job functions. Besides, the functions are
defined in a general form and therefore are applicable to many professions. However,
the main drawback is that the professional standard does not conform to the level
defined by the National Qualifications Framework [25]. Indeed, in the annex to the
National Qualifications Framework its structure at the 6th level (Bachelor's) is
defined as follows:

Level | Knowledge Skills and abilities Personal and
professional
competencies

6 Wide diapason of | The independent Independent

theoretical and developing and management and control
practical promoting of the labor and
knowledge in different options of the | educational activities in
professional professional problems | frame of a
field solutions strategy, policy and
using theoretical and organization objectives,
practical knowledge problems discussion,
argumentation of
conclusions
and literate operating by
information

The comparison shows that the requirements to the job functions of this level are not
reflected in the professional standard.

Thus, in the considered professional standard there are serious shortcomings which
do not allow it’s accepting as a basis for description of the learning outcomes. We
believe that these shortcomings are resulted from the poor preparedness of employers
to development of the professional standards.

In order to assist in these shortcomings eliminating, we propose a methodology
consisting of two tasks (see Introduction).

When the first problem solving we took into account the shortcomings identified
earlier as well as the lack of reference to the professional activity sphere in the
standard. Besides, we made a content analysis of a standard’s elements structure. We
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define the order for formation of structural elements "from the general to the
particular”, i.e. from the professional activity sphere to the tasks from which the
learning outcomes are formulated. Then the integrated standard’s structure will take

the form shown in Fig. 2.15
Professional activity sphere
» Professional activity field

* Professional activity object

il

* Professional activity subject

* Professional activity type

* Professional activity functions

¢ Professional activity tasks

Learning outcomes

16K

Fig. 2.15- The integrated standard’s structure
As it is seen on the diagram, only one box relates to educational standards.

Thus, the development of integrated standards can compensate the shortcomings of
the professional standard. The methodology of its developing includes the opinion of
experts, representatives of business structures, employers and other specialists, and
excludes the educational component prevalence.

2.5.2.2 Stages of Modular Educational Programs development

State Compulsory Educational Standards of the Republic of Kazakhstan are based on
the educational paradigm, in which the competences constitute its main components.
However, the practical implementation of new paradigm raises certain difficulties.
The universities have not abandoned the qualification approach yet.

In our early works we paid attention to the systemic error has taken place for many
years in the system of education quality assessment. Indeed, requirements to
qualification of the higher educational institution graduates were given in the
qualification characteristics of the graduate approved by the representative organ in
the education field (Ministry) as a guideline document. As the qualification was
confirmed by the state examination commission created in the higher educational
Institution, both the approval and its confirmation were carried out in the education
sphere. This results in the situation when a graduate is to learn additionally under real
industrial conditions. This model of the professional quality assessment is called
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"entry" control, and the approach may be called as qualification based one. When the
qualification approach is applied a professional educational program is linked with
the labor objects (subjects) and conforms to characteristics thereof.

MEP are developed in the context of the competency model of specialists training,
this is specially indicated in the Rules [26].

As is known, the modular training essence consists in the training content structuring
into autonomous organizational and methodological units (modules). The module
content and its scope may vary depending on didactic goals; profile and level of the
learners’ differentiation, there desire to choose the individual movement trajectory
according to the educational course. Modules may be mandatory and elective.

The module is a complete set of skills, knowledge, attitudes and experience
(competences) required to be mastered and described in the form of requirements
which the learner should meet by the module completion, and representing an integral
part of more general function. The module is significant for the labor scope [27].
Each module is evaluated and is certified usually.

The module is formed as a structural unit of specialty curriculum; as an
organizational and methodological interdisciplinary structure in a form of a set of
sections from different disciplines united by a thematic basis; or as an organizational
and methodological structural unit in an academic discipline framework.

We distinguish 3 types of works related to the MEP development: preparatory, basic
and final.

During the preparatory work it is necessary to carry out a set of activities related to
the employers.

Competences may be selected on the basis of the branch framework of qualifications
and professional standards or, if there are no branch framework of qualifications and
professional standards, based on the requirements of employers (see Fig.2.16). The
second stage should end with the description of learning outcomes on the specialty
(the whole EP), but this description should be carried out anew if it does not meet the
requirements based on the results of expertise of the employers and foreign partners
(see the 5th stage in Fig.2.16).

The fourth stage consists in description of the learning outcomes by modules.
The modules combination should provide a necessary flexibility degree and freedom
in selection and completion of the required specific educational material for the
learning (and self-study) of a certain category of students and implementation of the
special didactic and professional goals. At this stage, we propose to develop invariant
modules, although within the modules there may be the changeable sub modules -
course modules. If, according to the results of expertise conducted by the employers
and foreign partners, the program meets the requirements, the main work may be
commenced.
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PREPARATORY WORK
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Selected
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survey of 5
* employers

<H>
2th stage + Executor is a expert team of institution

| Formulated competences are fit for learning outcomes description | __
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| Learning outcomes description for specialty I‘—

] \

Learning outcomes description Learning outcomes description
by specialty madules by additional madules

3th stage: staff training -
Executor 15 a expert taam
of institution
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by general modules

Developing of
Module ... Module ... ’r‘
Module ...

5th stage — Executor is a expert team of employers’ community and/or foreign partners

Learning outcomes description meets the requirements (employers’ and foreign partnars’

expertise)
—>| Main work |

Fig.2.16- Stages of preparatory work

The main work is the most labor-intensive time-consuming and responsible. It also
consists of several stages (Fig.2.17). For example, at the 3rd stage it is necessary to
develop all documents concerning, in particular, the criteria for assessment of
learning outcomes and the system of learning outcome assessment. However, it
should be kept in mind that the expected learning outcomes shall be easily verifiable
and accompanied by appropriate assessment criteria. Assessment criteria for the
learning outcomes are selected by the developers. We recommend using the Dublin
descriptors or the Bloom’s taxonomy.
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Fig. 2.17- Stages of main work

The system for assessment of the student’s educational achievements includes forms
of assessment, composition of educational assessors, place of assessment, assessment
of the levels of learning outcome achievement, and others. The best scenario is when
the documents will be drawn up as a Modular Educational Program.

Transition to the final work is possible only upon analysis of the documents.

The work is required for analysis, and in case of the program’s positive results the
distribution and expansion may be recommended (Fig.2.18). Analysis of the learning
outcomes should be carried out on the basis of independent assessment including that
carried out by the students.
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FINAL WORK
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Fig. 2.18- Stages of final work

2.6 Implementation of the methodology for development of Modular Educational
Programs

2.6.1 Methodology for initial data collection

Two forms of questionnaires for initial data collection are under development. The
first questionnaire serves to evaluate the required professional competences by the
expert. Its form is presented in Table 2.7.

Table 2.7 - Form of the questionnaire for evaluating by expert

We ask you to evaluate (in points from 1 to 5) the importance of the key and
professional competencies of the bachelor in the specialty "computer technology
and software" presented below and exclude non-core competencies (if any) or
supplement the list

# Competence Evaluation of
a professional
competencies
importance

1

2
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Position, surname, initials, signature

Representatives of the large manufacturing enterprises and leading professors of the
universities are involved as the experts. Joint work helps to take into account the
labor market requirements and present them in an intelligible form. As a result, the
comprehensive list of competences is formed.

The second questionnaire form is distributed among the representatives of business
structures, employers and other specialists. They evaluate significance of the
professional competences, selected on the basis of the first questionnaire results.
Preliminary list of the competences will be ranked according to the level of their
criticality and selected for adding to the final list for formulation of the learning
outcomes as the result of information collecting by means of the second
questionnaire.

2.6.2 Modular Educational Program of the "Computer Science and Software"
specialty

Analysis of European universities’ experience in the development of modules
indicates their great diversity. However, there is a certain tendency in their
classification. For example, the modules are most often classified as follows:

» main modules are the modules which compose the relevant science core;

* supporting modules are the modules which support the vocational training (for
example, in mathematical disciplines, physics, mechanics, etc. for technical
specialties);

» organizational-and-communicative modules (for example, time management, team
work, rhetoric, foreign languages);

* specialized modules expanding and deepening the competences in the chosen field,
and optional ones;

» portable modules (diploma thesis works, master's dissertations, internships, projects
establishing the links between theory and practice) [28].

Module types given in the Rules for educational process management
according to the credit technology of training and in the Teacher resource book [29]
are as follows:

1) general modules including the disciplines of cycles of general educational
disciplines and basic disciplines forming the general educational competences not
related directly to the specialty, as well as social, ethical, cultural competences
(interpersonal, intercultural, civil), economic (entrepreneurial) and organizational-
and-managerial competences;
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2) specialty modules including the basic and profiling disciplines forming the
specialty base and are aimed at the forming of general professional and special
competences within the framework of specific educational program, as well as the
general competences (critical thinking, creativity, active life position,
innovativeness);

3) additional modules going beyond the qualifications and including cycles of
disciplines that are not related to the specialty and aimed at the forming of additional
competences (information technologies, foreign languages and others).

Comparison shows that the specialty modules consisting of major disciplines
constitute analogues of the core modules; and the modules consisting of basic and
general educational disciplines are similar to the supplementary modules.

As mentioned above, we have carried out the experimental work aimed at the
guestionnaires collecting and processing. At the 1st stage the list of competences was
formed. At the second stage the business representatives, heads of the universities’
structural subdivisions dealing with the computer technology and programming
(other than teachers!) and specialty graduates participated in the experimental work.
The specialists of "Center for Information Technologies "Paradigms” LLP , "Center
for Sustainable Development of the Capital" LLP, "Open Systems Development”
LLP, Branch of "Forte bank" JSC, "Pride Systems™ LLP etc. were invited as experts.

The results of questionnaires processing are shown in Fig.2.19. As it is seen in
the figure there are no competences rated very low (under 2.5) in the competence list
compiled by experts. This points to the high qualifications of experts their good
knowledge in the labor market and the skill to formulate the required data.

Appraisal of competences importance

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19

Fig. 2.19- The results of questionnaires processing
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We formulate the names of modules according to the final list of competences,
namely:

1) general modules

- Business communication and record management;

- Principles of research work;

- Principles of marketing;

- Principles of management;

- Economics and accounting;

- Principles of entrepreneurship and taxation in the Republic of Kazakhstan;
- Engineering psychology;

2) special modules:

- Integration of the program modules;

- Methodology for troubleshooting during installation and operation of the
equipment;

- Methods and tools for assembly of the modules and software components;

- Customer service methods;

- Methodology for design in the programming;

- Complex SQL queries, query optimization;

- System integration;

- Mobile development;

- BackEnd development;

3) additional modules

- Methodology for identification and discussion of the professional problems.

The Modular Educational Program for the "Computer Science and Software"
specialty is obtained on the basis of the received data given in Table 2.8. When
considering this curriculum, the following features should be taken into account. The
state compulsory educational standards establish the disciplines cycles and the entire
volume of credits (129) is divided between them in the ratio of 25, 50 and 25%. Each
cycle contains obligatory disciplines and elective disciplines. The number of credits
on compulsory subjects and recommended semester of their study are specified by
the standard curriculum of the specialty.
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Table 2.8 - Curriculum for the specialty "Computer Science and Software"

4S5 Name of discipline or module Credits
quantity
S 22|
£ g2 e
28 ZolD8
1]0C Modern history of Kazakhstan 3 5
oC Kazakh (Russian) language 3 5
OC Foreign language 3 5
OC Mathematics 3 5
OC Algorithmization and programming 3 5
EC General module 5 8
Total 20 33
2 | 0C Kazakh (Russian) language 3 5
oC Foreign language 3 5
OC Information and communication | 3 5
technologies
OC Physics 3 5
EC General module 5 8
Total 17 28
3]10C Professional Kazakh (Russian) language | 2 3
EC General module 5 8
EC General module 5 8
EC Special module 5 8
Total 17 27
4 |0C Philosophy 3 5
OC Professionally oriented foreign language | 2 3
oC Architecture and organization of |3 5
computer systems
OC System Programming 3 5
OC Electronics 2 3
EC General module 5 8
Total 18 24
5]0C Digital Circuitry 2 3
OC Software Development Tools 2 3
EC General module 5 8
EC Special module 5 8
Total 19 27
6 | EC General module 5 8
EC Special module 5 8
EC Special module 5 8
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|EC | Special module 5 8
Total 20 32
7 |EC Special module 5 8

EC Special module 5 8
EC Special module 5 8
EC Discipline "Technique for identifying |3 5
and discussing of the professional
problems”
Total 18 29
In all 129 | 200

Note: OC- obligatory component (discipline or module); EC- elective component
(discipline or module)

2.6.3 Recommendations for the development of modular educational programs

In the European educational space there has been a shift from the control of
"Inputs "to the monitoring and control of "outputs” of the educational process. The
new paradigm of education is based on the methodology of education design, in
which one of the most important structural elements of higher education systems are
the results of education. If earlier indicators of the effectiveness of educational
activities of universities were planning and implementation of the educational
process (educational, educational and methodical work, etc.), in accordance with
this methodology, the results of education are necessary.

The competence-based approach to training, currently implemented in the
education system of our country, involves the assessment of educational
achievements of students on the results achieved both at the end of training and in
the process of training in certain disciplines.  The key here is the concept of
"learning outcomes", which indicate individual achievements, knowledge and
practical skills acquired and demonstrated by a person after successful completion
of training (for example, a separate module or an educational program as a whole,
informal learning). That is, in the results of training laid down the evaluation
criteria, the results of which is carried out their official recognition. Orientation on
learning outcomes leads to a change in content and nature, as well as assessment
tools, because the assessment to be comprehensive, integrated achievement of
students, in connection with which assessment tools are becoming more focused on
certain objective criteria, as well as the formation of a common logic in the
evaluation of persons coming to study, and their results achieved at the completion
of training.

As stated above, learning outcomes are presented in the form of statements
that students who have received a certain qualification or have graduated from a
program or its elements must know, understand and be able to do. Their structure is
based on the “Dublin descriptors” developed by the joint quality initiative. These
handles are composed of generic statements of typical expectations or levels of
competencies or achievements, and abilities.
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Accordingly, the learning outcomes should be laid down for learning
purposes, which determines what the learner should know and be able to do.
Learning objectives answer the question of how to move towards the goal. The
issues of identifying, measuring and assessing the level of compliance of learning
outcomes with the stated goals are currently one of the Central issues in the theory
and practice of learning.

When using our methodology, one should avoid formalism and superficial
attitude to the collection of initial data. This refers to the careful selection of experts
for the preparation of the primary list of competencies. Experience shows that
employers find it difficult to formulate competencies, but can easily assess the
proposed list.

The greater the number of employers, graduates and other stakeholders
involved in the survey, the more extensive the material for analysis and the greater
the accuracy of the selection of competencies. It is not necessary to discard the
competence that scored relatively low number of points, because they can be useful
for forming the optional modules or the practice-oriented training in accordance
with the requirements of specific employers. They can also be used to extend the
selectivity of modules, as they may be in demand in subsequent periods.

After the formation of competencies based on the results of processing
questionnaires, University teachers formulate learning outcomes. They can be in the
form of a map of the educational program. The form of it may be different, but we
recommend that 2 columns were mandatory, they are “learning Objectives” and
“learning Outcomes”.

The map of the educational program should be filled by experienced teachers,
leading classes in this discipline. The head of the Department is personally
responsible for the quality of the map: content, novelty of approaches, taking into
account the latest achievements of science and technology, compliance with the
guidance documents of the Ministry of higher and postgraduate education.
Responsible from each Department should promptly collect the developed maps,
combine into a single document and submit to the leadership of the faculty and
University.

It is recommended to complete the form in the following sequence.

1) Familiarize yourself with Dublin descriptors. Reliance on the Dublin descriptors
allows for the formulation of learning outcomes to differentiate competencies at
different levels of education: undergraduate, graduate, etc., it should be borne in
minds that not necessarily reflect them all in the learning outcomes.

2) to Formulate the purpose of teaching the discipline. Because we are
implementing the competence approach to learning, the goal of education is not to
teach, not to teach, etc., and "development", “ownership", "acquisition of skills" etc.,
I.e. what the learner needs to show, demonstrate, etc. in the formulation of the goal
after the above words in fact, is the name of the module. It should be noted that if
the name of the module is made incorrectly, there may be difficulties.

3) the content of the module for formulating learning outcomes for the module
needs to allocate big blocks, and to exclude such considered in the course of
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questions like “introduction”, “objective”, “methods of discipline”, etc. In the
content they are certainly necessary; however, for learning outcomes, they do not
play a determining role.

4) when formulating the results of training should not use the words “must know”,
“must be able”, etc., they should be an appeal to the learner in the form of:
“identify”, “decide”, “demonstrate”, etc.

5) the Content of large blocks is almost completely reflected in section “ A “ of
Dublin descriptors in the form of “specify”, “tell”, etc.

6) This content is almost entirely reflected in section “B” of the Dublin descriptors,
but in the form of “decide”, “demonstrate”, “use knowledge for...”, etc.

2.7 Modular curriculum by graphic disciplines
2.7.1 The stages of development of a modular curriculum

The stages of development of a modular curriculum (MC) mostly converge with the
stages of development of the entire MEP, but are slightly simplified (Figs. 2.20, 2.21,
2.22).

PREPARATORY WORK
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¢ 3th stage — Executor is a staff of institution

Description of learning outcomes by MC
1) By invariat modular units — -
2] By wvariat modular units

—>1 Main work

(if they are)
Fig. 2.20- Stages of preparatory work.
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ing activity directed
i \l, to rengwmg of
educational
O6HoBNeH process e roem—
ne MTE u f Renewing 2th stage: staff training -
upP of Executor is a expert team of
educationa institution
yes | process
A order of A documentation is S A methodonglcél :
study of developed (goals Db documentation is There is the
modular the criteria developed (forms and system of
: tasks, short content of appraisal . :
units and others) ppra methodes of learning appraisal of
developed of learning and control, measuring educational
' ) outcomes tools and others) achievement
3th stage: analysis of documentation. Realizing - Executor is the institution staff

4th stage: analysis of documentation.

l Documentation
Realizing— expert team of institution

corresponding to goals ‘a
__——>| Final work

of MC

Fig. 2.21- Stages of main work

2.7.2 An example of development of the MC

Here is an example of the MC (the 2nd stage of preparatory work and the 3rd
stage of the main work).

Background information:

1) For example, considered the development of documentation for the
implementation of CBM™ descriptive geometry and graphics "for bachelors studying
in the field of"Engineering and technology".

2) Suppose that the requirements for the MC and, accordingly, the goals of the MC
are determined by the University, which makes it possible to move to the next stages
of preparatory work.

During the preparatory work it is necessary to perform a set of actions related
to employers. However, the MC provides only basic training for bachelors studying
in the specialties of this direction, and has no direct connection with the profession,
so it is a prerequisite to such disciplines as "applied mechanics"”, "machine parts" and
their analogues. Nevertheless, for some specialties, the acquisition of this MC has a
professional value. For example, the professional standard "Design of spacecraft and
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space systems", approved by the order of the Minister for investment and
development of the Republic of Kazakhstan dated December 31, 2014 Ne 364, States
that the design engineer must know the basics of design, construction and production
of space systems apparatus, disciplines of natural science and mathematical cycle,
etc., and possess the following skills:

1. General provisions use the basic provisions of mathematics, natural Sciences,
Humanities and Economics in solving professional problems;

2. Use reference materials;

3. To work in the information and communication space, to carry out computer
modeling, calculations using software for General and special purposes.

FINAL WORK

Rea_di.ness to MC 5 1th stage: Analysis of readiness
realizing to MC realizing - Executor is the
‘ institution staff
@ . { MC realizing |

2th stage: monitoring of MC realizing

: } Progress of MC process - Executor is the staff of institution
l realizing
‘/ |
| J
| | Resources Staff qualification Administration Forms and
correspond to MC corresponds to activity technique of
goals MC goals corresponds to learning
'l MC goals corresponds to
\ MC goals

3th stage: Analysis of learning outcomes by MC - Executor is the

. :
A Spreading of MC institution staff

4th stage: Analysis of satisfaction of MC - Executor is institution
administration

| Perfecting of MC [ Widening of MC
list

Fig. 2.22- Stages of final work

From a large list of requirements for competencies, we have cited a small part,
and even from this part, not all requirements will be reflected in the results of training
of this CBM. As we will see later, on the material of this CBM it is possible to form
competence in such areas as design, the use of basic provisions of mathematics, the

80



use of reference materials, the ability to work in the information and communication
space, to conduct computer modeling.

Based on the above, it can be concluded that the required competencies are
known.

Based on the formulated competencies, it can be assumed that the content of
the CBM will consist of the content of "traditional "disciplines” descriptive

geometry”,

Engineering graphics”, "Computer graphics".

Descriptive geometry is the theoretical basis of the drawing. Methods of
descriptive geometry are used in various industries, in architecture, in the design of
surfaces during construction, as well as in such Sciences as physics, chemistry,
mechanics, crystallography, etc.

Engineering graphics is one of the disciplines that lay the foundations of
General engineering training. As a result of studying engineering graphics student
must acquire the ability to perform and read drawings. These skills are acquired as a
result of many drawing works. The field of engineering graphics, which becomes
more accessible with the introduction of computer technology, is the construction of
diagrams, diagrams, charts and tables. The introduction of new information
technologies requires the transition to a new stage of system interaction of computer
and engineering graphics.

At the heart of computer graphics is a reflection of the two-dimensional
graphics with algorithms for solving problems of construction and design
documentation, the capabilities of the used computer graphics packages. Parametric
database presented in the form of 3D-models becomes a source of ready-made
models of standard designs of components and parts, which are borrowed by simple
copying. Flexibility and ease of change of any geometric parameters allow to
simulate the processes of Assembly and disassembly, and if necessary, the process of
the corresponding processing technology. Fundamentally changing the process of
developing drawings for their three-dimensional models. With considerable
simplification, it becomes more accurate and reliable. The presence of design
knowledge bases, automating most of the required calculations, expand the scope of
opportunities for creative activity.

The importance of drawing for learning technical subjects is huge, so str it can
be used to understand the design of complex machines, to describe the regularities of
flowing of the process, to show the shape and dimensions of a product, etc. d. the
Basic method of studying of disciplines is the implementation of the drawings.

Traditionally, it is believed that these disciplines should be studied
consistently. However, given that the conclusions of descriptive geometry are used in
many sections of engineering graphics, and the computer is only a means of
facilitating the execution of drawings, you should not divide these disciplines on any
grounds. In this regard, the content of the discipline is reduced to an integrated course
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"descriptive geometry and graphics." In modern conditions, this course occupies a
special place in the system of special education: each graduate of a technical
University is required to learn it well.

Course summary:

A) invariant part: descriptive geometry as a field of graphic modeling. Unified
system for construction documentation (USKD). Types of products and
design documents. The design of the drawing. Geometric construction.
Images — views, section views, sections. Connections. Assembly drawing and
General drawing.

B) variant part:

A group of Summaries
specialties
technological Unified system of technological documentation (USTD).
Schemes of technological processes
energy Electrical drawings and diagrams
building Drawings of plans, sections, facades. Drawings of building
constructions
transport Projections with numerical marks. Topographical drawing
technical Reading and detailing

Sequence of learning modular units takes into account the integrated nature of
the content of MC: the Standards USKD (formats, scale, lines, fonts drawing), the
primitive of COMPASS system, geometric construction (using drawing instruments
and computer); methods of projection, projection of point, line, plane; the Standards
USKD (image — views, section views, sections); dimensioning), methods for
converting projections, drawings of parts in rectangular projections and axonometry
(using drawing tools and a computer), setting the surface in the drawing, positional
and metric tasks (using drawing tools and a computer), the image of the connections;
Assembly drawing and General drawing.

Forms and methods of assessment of educational achievements of students

In the model of results-based education, the forms and methods of assessing
the educational achievements of students should be selected taking into account the
goals of education. The evaluation system should ensure the objectivity and
transparency of monitoring, be a mechanism for preparing students for the procedure
of independent determination of their educational achievements.

State educational standards of the Republic of Kazakhstan establish minimum
requirements for the level of development of the educational program. Having
mastered this level, the student has the right to raise it in accordance with their needs
and capabilities. Taking this into account, the measurement of cognitive processes in
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achieving the planned learning outcomes is carried out on three indicators:
recognition, understanding, application. Different methods are used for measuring,
and usually a combination of them is used both in classroom classes and in the
process of extracurricular independent work.

The level of recognition is determined by the methods of survey, testing, etc.,
while tests are used with selectable and constructed answers. In Figs.2.23 and 2.24
are their examples: in the first case, the answer is chosen from four possible, in the
second — the answer is assumed from the fragments, for example, the answer to the
15th question is: "the Right angle is projected onto the plane as a straight if ... at least
one side of it is parallel to this plane", i.e. consists of expressions numbered 1 and 3.

Ticket 1.3

answer: what is the drawing

a point located in | the traces straight and | point A doesn't | correctly found

the 11 quarter built correctly? lie on line a? |AA| - the
distance
between A and
a?

Fig. 2.23- Fragment of the test with selected answers

15. A right angle is projected onto the plane as the right angle if ... to this plane
1) at least one side of it

2) as a result of turning

3) parallel

4) perpendicular

Fig. 2.24- Example of a test with constructed answers

The ability to apply this knowledge is revealed in the course of assignments for
extracurricular independent work.

As noted above, at present there is a tendency in education, the essence of
which is that the educational process is based on the principles of competence-based
approach to learning, when the student is the subject of educational activities, which
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sets the task of self-determination, self-realization, self-control in educational
activities. In this regard, it is impossible to overestimate the role of independent
work.

Independent work in graphic disciplines is of particular importance to achieve
the planned learning outcomes. The fact is that for the development of disciplines it is
necessary to perform a large amount of graphic work, and due to the limitation of
classroom time, most of its student performs independently. After all, even a simple
to understand drawing requires a lot of time to perform it due to the need for accurate
and thoughtful execution of graphic constructions, but also the appropriate design.

In assessing the degree of assimilation of graphic disciplines has long been
used the method of self-control of the quality of graphic works. The essence of the
method is that the work performed and accepted by the teacher is returned to the
student, so the latter has the opportunity to analyze the mistakes made in order not to
repeat them, as well as comparing their work with the works of other students.
Currently, this method would be called the "portfolio”method.

Methods of innovative, alternative to traditional, evaluation of learning
outcomes began to be developed and widely used in Europe and the United States in
the middle of the XX century. One of them is portfolio valuation.

The main part of their functions is realized in students ' portfolios on graphic
disciplines: accumulating evidence of growth of graphic knowledge and skills, the
student sees the course of development of the content of disciplines; the teacher this
material also gives the opportunity to see the growth of graphic knowledge and skills
and at the same time keep records of these achievements.

In the course of the tasks the student demonstrates the ability to work
independently, a high level of use of drawing tools, which is a sign of achieving
learning outcomes in affective and psychomotor areas.

It is necessary to adjust the volume of tasks depending on the abilities of the
student and the intermediate results achieved by him. Credit technology of training
allows you to do this, t. p. tasks on the same topic, but of different complexity, you
can estimate a different number of points. Then a student who has planned a
minimum of learning outcomes can choose a less difficult task, respectively,
receiving less points than a student who has chosen a complex, time-consuming task.

As an example, in Fig.2.25 the condition of 3 tasks on the topic "the
intersection of the surface with a plane or another surface, surface development".
The student independently or on the recommendation of the teacher who according to
the previous drawings found out abilities and knowledge of the student, chooses level
of complexity and carries out constant work. This timely correction makes it possible
to prevent the excessive side of time and effort.
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Task 1. Projections of the
technical design consisting of
| two elements are given.
! Required to build:

(a) projections of cross-

. section lines and surface
L' intersections

structural element;

b) sweep the structural

elements with the application of
intersection lines and dimensions
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Task 2 There is an incomplete
projection of a geomety body,
dissected one or more planes.
Needs:

a) complete body projections;

b) construct a development of the
lateral surface of the body;

c) draw the line of intersection
and the required dimensions to
the development.

L

<>»,)f0

Task 3. The horizontal and frontal projections
of the geometric body and one projection of
the point (S) lying on the surface of the body
are given. Needs:

a) construct a profile projection of the body;

b) construct an axonometric projection of the
body;

C) missing projections
axonometric projection;
c) construct a development of the lateral
surface of the body and mark of point(s) to the
the development and draw the required
dimensions.

of point(s) and

Fig. 2.25- Condition of tasks
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According to the modular unit "Images-views, sections, sections" student,
poorly mastered the topic, the teacher gives a fully executed version of it in electronic
form as a reference. The student is required to at least carefully perform the image
from the standard on drawing paper and using a computer. This will ensure the
assimilation of the modular unit at the reproductive level.

The quality of the drawings in the student portfolio is evaluated by comparison
with the samples. In the guidelines for the study of the basic course of the discipline
“Descriptive geometry and engineering graphics” (Nabi Y., textbook, edition by S.
Seifullin Kazakh agrotechnical University. Astana- 2014) given the work performed
on each task of each task included in the collection of tasks and tasks on descriptive
geometry and engineering graphics (Nabi Y.), textbook, Almaty, Bastau, 2011),
which covers all modular units of the invariant part.

Thus, the student portfolio of graphic disciplines can perform all the provided
control functions.

The final control( exam) reveals the level of spatial representations, the ability
to solve typical problems of initial geometry, tasks for reading and execution of the
drawing. In Fig.2.26 an example of an examination ticket is given.

Examination ticket #25

1) Find full size of | 2) Construct a|3) Construct the required
AABC development of the | number of views and sectional
;| surface of the cone | views of the subject (using

drawing tools and computer)

<
x L

"a

4) According to the General drawing to construct a detail drawing (drawing is
attached)

Fig. 2.26 Example of examination ticket
Final assessment of students ' academic achievements

The final assessment of educational achievements of students is carried out in a
complex: the quality of the portfolio, the results of the intermediate and final control
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(exam), evaluation of the level of analytical, communicative abilities, independence,
etc. the Quality of the examination work is evaluated by comparison with the
standard. In Fig.2.27a and 2.27b are an example of the ticket and the etalon of the

completed exam tasks.

INTERMEDIATE CONTROL TICKET # 21

1) construct a horizontal trace of the plane passing through point A

2) construct a horizontal projection of the line of intersection of the
surface of the cone with the planes and development of the surface, put the

intersection line on the scan
3) according to the axonometric projection of the object to draw the

necessary views and sectional views
4) according to the General drawing to draw a drawing of the part

ra
o} ’41
X
l /42
1 2 3

Fig. 2.27a - Example of the ticket
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Fig. 2.27b- Etalon of the completed exam
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Fig. 2.27b- Etalon of the completed exam (continuation)
For a comprehensive assessment of the results of training throughout the MC, it is
taken into account that, as mentioned earlier, the minimum requirements for the level
of development of MC, so the measurement of cognitive processes in achieving the
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planned learning outcomes is carried out by three indicators: recognition,
understanding, application. This thesis is implemented in Table 2. 9

Table 2.9- Distribution of integrated assessment scores of learning outcomes for MC

understanding

makes mistakes
when reading
complex drawings
and determining
the primitives of
the COMPASS
system

allows for slight
errors in reading
complex drawings
and determining the
primitives of the
COMPASS system

Dublin 50-74 marks 75-90 marks 91-100 marks
descriptors
A. Knowledge | As a result of As a result of survey | Based on survey and
and survey and testing | and testing testing results

shows a basic
knowledge of
descriptive geometry,
rules of STST
USKD, system
primitive COMPASS

B. Practical
use of
knowledge
and
understanding

performs tasks of
low complexity,
reproduces the
standards of work
performed, makes
mistakes on
drawings, does not
demonstrate

performs tasks of
medium complexity,
makes mistakes on
drawings, does not
demonstrate
compliance of the
answer to the
guestions of the

performs

drawings

in full compliance
with the samples,
demonstrates the full
compliance of the
answer to the
guestions of the

geometry and
graphics to master
the specialty, shows
willingness to work

compliance of the | ticket ticket

answer to the reference reference

questions of the

ticket

reference
C. Methods knows the knows the
for making advantages and advantages and
judgments, disadvantages of disadvantages of
evaluating graphics systems, graphics systems,
ideas and but does not demonstrates the
forming demonstrate by examples
conclusions examples
D. prepared a message
Communicati on the selected topic
on skills
E. Skill in Aware of the need | Aware of the need
training for descriptive for descriptive

geometry and
graphics to master
the specialty,
demonstrates the
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independently. ability to work

Demonstrates independently.

sufficient use of Demonstrates a high

drawing tools and level of use of

computer to execute | drawing tools and

drawings computer to execute
out of drawings

2.7.3 Conclusion

To understand the methodology novelty you may refer to international
experience. As it is known in most European countries the employers’ associations
(corporations, unions, etc.) develop the professional standards that constitute the basis
for development of the educational standards. However, in a number of countries
(Ireland, Scandinavian countries and some others) such standards are not developed
separately. But this does not mean a departure from the education model of focused
on the result. This is a consequence of the fact the employers’ representatives actively
participate in the preparatory work consisting in the description of learning outcomes
(the required competences for execution of the labor activities) and in formulation of
the requirements to their evaluation, etc. Thus, in these countries the development of
professional and educational standards is a single design process.

According to our approach which is different from the approach above the
development of integrated standard is not a single process. It is divided, because at
the initial stage the representatives of education sphere determine only the expanded
list of competences, then the employers enter the process independently on them, and
the faculty formulates the learning outcomes only after specification of the
competences’ list.

We reported the main provisions of the methodology to the teachers of the
Kazakh National Agrarian University and Kazakh Innovation Humanitarian Law
University and the executive staff of the International Educational Corporation. As a
result of the discussion, we received comments and suggestions, in particular,
concerning the need to develop interdisciplinary modules.

Problem of the proposed methodology innovativeness remained outside the
scope of this study. We define innovativeness as a result achieved in the course of
certain process with observing totality of conditions as a source to improve the
system effectiveness. As you can see, innovativeness is closely related to validity. We
have revealed the aspects of validity by the example of technology and model. This
seems to be easier than investigation of the methodology validity, because the latter
will require substantiation of the methodology use to improve the process efficiency
in specific conditions. Since the effectiveness definition takes the certain time, we
consider it necessary to study the methodology validity in the further researches.
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Competence-based approach and modular training are important principles of
the Bologna process. The world tendencies of education system development dictate
the need to introduce these principles into the education system of our country.

When the competency-based approach is applied the education goals are
connected with both the labor objects performing specific functions and
interdisciplinary integrated requirements to the educational process result. Therefore,
the vocational education goal consists in the knowledge acquiring and the
professional qualifications mastering by the students, and in forming the personal
experience which gives them the opportunity to cope with various business and life
situations and work in a team. Its implementation creates the conditions for the
effective use of capabilities which make it possible to carry out the professional
activities fruitfully in accordance with the workplace requirements. In this sense,
competences go beyond the professional triad: "knowledge-skills-abilities” and
include the informal knowledge. The competences and learning outcomes give an
opportunity to rethink the goals and problems of the educational process.

The proposed methodology for development of integrated standards makes it
possible to reduce the shortcomings of both educational and professional standards.
These shortcomings consist in the prevalence of educational standards over
professional standards, and lack of possibility for the professional standards to reflect
the job functions performed in the workplace. The methodology under development
consists of two interrelated tasks and is based on the principle known as "from
general to particular” concerning formation of structural elements.

Each stage of the MEP development (preparatory, main, final) has its purpose,
methods of goal achieving and the result. Transition to the next stage is possible only
upon obtaining the result. At each stage the goal achieving algorithm represents a
flowchart with a clearly defined transition depending on the "yes" or "no".

Implementation of the proposed methodology for development of Modular
Educational Programs is shown on the example of the "Computer Science and
Software” specialty. Extensive initial material (expert selection of competences at
the first stage and evaluation of these competences by stakeholders at the 2nd stage)
give the possibility to make a reasoned decision related to due regard to any
competence. The final list of competences constitutes the basis for the MEP
formation. The program consists of the disciplines of the mandatory component of
the standard curriculum and the modules depending on the final list of competences.

In accordance with the structure of integrated standard, after the MEP forming
it is necessary to formulate the learning outcomes.

The tasks considered in the study do not cover the full range of problems
related to the MEP development. In this regard, we will continue our research in this
area.
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