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HOBBIIi B3IUISIJI HA OLEHKY KAYECTBA
ECTECTBEHHOHAYYHOI U NPO®ECCUOHAJILHOM
MOATOTOBKHU CTYJIEHTOB OPTAHU3ALIUI CPEJHETO

MPO®ECCUOHAJIBLHOTO OBPA3OBAHUS

Kamaneesa A.P, Ipyskosa C.IO., IllIuzanoea H.B.

B cmamve ananusupyemcs npobrema omoopa Ho8bIX adanmupo-
BAHHBIX 0OYHAIOWUX MEXHONO2UL U MEeMO008 OYEeHUBAHUA UHMe2Pa-
MUBHBIX KAYeCME CmyO0eHmoe 8 pamKax mpeboeanull HoebIX 0opaso-
BaMENbHBIX CMAHOAPMO8 CPEOHE20 NPOPecCUOHANTLHOZ0 00PA308AHAL.
Paccmampusaemcs mouka 3penus omeuecmeeHnvlx u 3apyoedcHbIx
VUEHbIX HA NOHUMAHUEe MepMUna «nedazo2uyeckas mexuonoausy. Om-
Meualomes Mmemooono2uieckue mpeboeanus K nedazo2uiecKum mex-
Honoeuam. Ilpusooumces cmpyxmypa mexnonoeuu ooyuenus. Onu-
CbIBAIOMCSL IMANBL OCBOCHUSA NE0A202UYECKOL MEeXHON0UU U YPOBHU
oyenKu ee ghpexmurHocmu 6e3 UCNONL3I0BANUS U NPU UCNONLI0BAHUU
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX mexHonoeull. 1100pobHo pac-
CMampuearomces: MemoouKa GopmuposaHus YyHUGEPCAiIbHbIX yUeOHbIX
Oeticmauil, KOMopas NPUMEHAEMcsl 018 OYEeHKU Pe3Vibmama y4eoHoll
oesamenbHOCmU Yy NePEOKYPCHUKOS, 4 MAKdiCce 8 CIapuux Kiaccax 0o-
W eobpaz0e8amenbHOU WKOIbL; CKBO3HASL MEXHONI02Us, KOMOopas opu-
eHmupyem Ha OYeHKy CmeneHu CHOpMUPOBAHHOCMU )y CHYOEeHMO8
00WUX U NPOPECCUOHANbHBIX KOMNEMeHYUll, 8 hopme YUCTOBbIX Xd-
PaKmepucmuK, Ha4uHas co 6Mopo2o U NOCLeOVIOWUX KyPCax 00yyeHus.
6 CI1O; memoo nponoH2upoeanHo2o OYyeHUSaHUs ¢ NOMOWbIO OAIb-
HO-petimuneo80Ul Cucmembl, NO360IAIOWUL NOUALOB0 OMCIEHCUBAMD
¥ obyuarowuxcsa yposeHs 3HaHull, YMeHul, chopMuposaHHOCmu mozo
UIU UHO20 NPAKMUYECKO20 ONbIMA, 20MOSHOCMU U CHOCOOHOCMU 8bl-
NONHAMb MY UNU UHYIO OesIMEeNbHOCIb HA NPOMANCEHUU 6Ce20 Nepu-
00d U3yHeHUs COOmMEemcmeayuell y4eOHoU OUCYUNIUHbBL, MemOoOUKa
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pacuema abconomHou ycneeaemocmu, a makice NoKa3amejis HOIHO20
VCB0€eHUs YueOHO20 MamepudaJd.

I]env — ananuz memooos u nedazo2uyeckux mexHoio2uil, 0380510~
WUX NOTYYUMb 60s1ee 00BEKMUBHYIO KOTUYECMBEHHYIO OYEHKY Pe3)ilb-
mamos obyueHUs U ycneeaemMocmu CmyoeHmos.

Memoo unu memooonozus nposedeHus padomosl: 6 cmamve Uc-
NONb308AJICA MEOPEMUYeCKUll AHAIU3 MEMOO08 U MEXHON02UL npuMe-
HAEMBIX O/151 OYEHUBAHUS Pe3YTbMamos 00V4eHus: ChyoeHmos.

Pesynvmamor: Onucano npumeneHue nedazoeutieckKux mexHouLo2ull
U Memo0o08 onpeodeieHUs HUCL08bIX XAPAKMEPUCTIUK UHMe2PaAMUBHbIX
Kauecme cmyOoeHmos ¢ yuemom cneyupuri yuebHo2o Kypcd.

Oébnacms npumenenus pe3yibmamos: nouyyeHHbvle pe3yibmanol
0y0ym nonesHvl nedazo2am OUCYUNIUH eCIeCmMEeHHOHAYYHO20 U NPO-
¢heccuonanvbHo2o YuKa 6 cucmeme cpeone2o npogheccuoHaIbHo20 00-
PA306AHUAL.

Knroueswie cnosa: cmyoenmor CI10; nedacocuueckas mexnonoeus,
pe3ybmamsl 00yueHus:; YUCI06ble XAPAKMEPUCUKU Pe3YTbmamogs 00-
VueHus.

THE NEW VIEW AT THE QUALITY OF ASSESSMENT
OF NATURAL SCIENCE AND VOCATIONAL TRAINING
OF STUDENTS OF SECONDARY VOCATIONAL
EDUCATION INSTITUTIONS

Kamaleeva A.R., Gruzkova S.Yu., Shigapova N.V.

This article analyzes the problem of selection of new adapted train-
ing technologies and assessment methods of students’integrative quali-
ties within the frames of requirements of the new educational standards
of secondary vocational education. We consider the point of view of
domestic and foreign scientists at the understanding of the term «edu-
cational technology». Methodological requirements of teaching tech-
niques are also mentioned in this article. We present the structure of
teaching technologies; describe the stages of the educational technolo-
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gy development and levels of evaluating its effectiveness with using and
without using of information and communication technologies. This
article also considers the next aspects: method of formation of univer-
sal educational actions, which is used to evaluate the results of edu-
cational activity of first-year students as well as high school students,
end-to-end technology, that focuses on the assessment of the degree of
formation of the students of general and professional competences in
the form of numerical characteristics and starts from the second year of
studying in VEI; prolongate evaluation method, that uses the score-rat-
ing system and allows to track students’level of knowledge, skills and
formation of one or another experience step by step as well as track
the willingness and ability to do one or another activity for the entire
period of studying the relevant discipline;, method of calculating of the
absolute studying progress as well as a total index of learning material.

Purpose — the analysis of the methods and pedagogical technologies
allowing to receive more objective quantitative assessment of results of
training and progress of students.

Methodology: In article the theoretical analysis of methods and
technologies of the results of training of students applied to estimation
was used.

Results: Use of pedagogical technologies and methods of definition
of numerical characteristics of integrative qualities of students taking
into account specifics of a training course is described.

Practical implications: the received results will be useful to teach-
ers of disciplines of a natural-science and professional cycle in system
of secondary professional education.

Keywords: Vocational Education Institute (VEI) students, pedagog-
ical technology; teaching results; numerical characteristics of teach-
ing results.

Topicality
The main contradiction of modern education system is contradic-
tion between the rapid rate of increment of natural science knowledge
in the modern world and limited abilities of its learning, what dictates
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the need to focus on creating of basic conditions for realization of
“teacher-student” interaction. In this interaction teaching forms the
student’s willingness for conscious perception of training information,
actuates intellectual activity and develops creativity of students. The
key condition of successful training of future specialists is active using
of new adapted learning technologies. In turn, students’ progress can
act as individual characteristic of effectiveness of choice of one or an-
other training technology for one student or generalizing characteristic
for the group of students. Obviously, selection of tools for ensuring
of the more possible impartial assessment of knowledge, abilities and
practical skills of students, who studies the criteria, what is shown in
the education system, is significant problem as well as selection of
training technology.

In this connection, the material of this article is devoted to anal-
ysis of technologies that allow to conduct the qualitative assessment
of educational material, assimilated by students.

Materials and methods of research

K.D. Ushinskiy pointed that every nation has its own national edu-
cation system, which depends on culture, lifestyle, religion and values.
Scientific field, related to terms of “training technology” and “pedagog-
ical technology”, indicating the planning and development of learning
processes for solving the given didactic (pedagogic) tasks, has began to
develop in the western pedagogy in the middle of the twentieth centu-
ry. In the domestic science the «pedagogical technology» category has
recently appeared and it is understood in different ways by different
authors and does not have definite interpretation (see Table. 1). Western
practice, unlike Russia, distinguishes the two approaches to the defi-
nition of “pedagogical technology.” First approach (narrow owner) is
associated with using of different equipment in pedagogical process;
second approach (the general one) is based on the integrated using of
technical and human resources.

Also, in the concept of “learning technology” two layers are distin-
guished: science or complex of information system required to teach-
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er for the implementation of one or another learning process and the
learning process itself, its organization, structure and support. There-
fore, pedagogical technology is considered from two attitudes:

— research (theoretical) attitude, which is based on definition of
complex of forms, methods, techniques, methodology and means of
transmission of social experience for the most optimal achievement of
educational goals;

— practice-oriented attitude, providing the most appropriate se-
quence of social and educational activity, allowing to achieve the ex-
pected rational result in a specific learning situation.

Table 1.

Interpretation of term «pedagogical technology» by domestic

and foreign authors

Domestic authors

Foreign authors

Complex of psychological
and pedagogical attitudes
(B.T. Lihachyov)

Composite procedural part of didactic system
(M.A. Choshanov)

Skill, mastery, ability,
complex of methods of pro-
cessing and modification of
condition (B.M. Shepel)

Meaning of «pedagogical technology» is concludes
in using of inventions, industrial devices and pro-
cess in education field, which are becoming a part
of time technology (M. Clark)

Description of process of
achievement of planned
results of studying

(I.P. Volkov)

It is not only a complex of equipment and studying
materials but also a method of organization, image
of thoughts about materials, people, institutions,
models and «man-machine» systems (D. Fynn)

Substantial technique of real-
ization of education process
(V.P. Bespal’ko)

Ability of using of different means of assignment of
information (F. Percival; G. Ellington)

Model of mutual pedagogical
activity (B. M. Monahov)
and others.

Area of research and practice, having relations

to every aspects of pedagogic system’s organiza-
tion and procedure of distribution of sources for
achievement of specific and potentially reproducing
results (P.D. Mitchell) and others.

Majority of researchers agree that the concept of “pedagogical
technology” can be considered as systematic method of creation,
application and determination of the whole process of teaching and
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learning, subject to technical and human sources, as well as their inter-
action, which concentrates on the optimization of methods and forms
of education [1].

It is necessary to mention that any pedagogical technology must
satisfy the basic methodological requirements, such as conceptual, sys-
tematic, efficiency, reproducibility, controllability (see Figure 1) [2].

[ Conceptual

]—P[ Systematic ]—b[ Efficiency H Reproducibility ]-)[Controlability]
T T T T

Pedagogical technology
should be based on a
specific scientific
concept, containing
philosophical,
psychological, didactic,
social and pedagogical
grounding for achieving
pedagogical goals

Pedagogical
technology must
have the character-
ristics of a system:

« logic of the
process; o intercon-
nection of all process
systems; e integrity
of the process

Orientation of
pedagogical
technology to
achievement
(cost-optimal) of
professional
standard
requirements

The possibility of
reproducing of
pedagogical
technology in the
same type of
educational
institutions

I'he possibility
of varying
means and
methods for
achieving
results

Fig. 1. Methodological requirements for pedagogical technology

In addition, learning technology as a system category should be
focused on the didactic application of scientific knowledge, scientific
approaches to the analysis and organization of educational process in
view of the empirical innovation and orientation at achieving of the
expected results in the development of the personality of student in
accordance with a certain structure (see Figure 2) [3].

| Conceptual basis |

IT
4,\' | Substantive part H Goals H
I
| Procedural part "’I Organization of education process |
i .
| Methods and forms of learning activiry of students
I
Activity of teacher (management of educational
process, diagnostics of learning process)

Content of learning |

Learning technology

Fig. 2. Structure of learning technology

Learning technology suggests, that attainment of the teacher of the
technological level of the educational process and design of this project
significantly increases the role of student and opens the new horizons for
the development of his creativity. At the same time, for teacher as highly
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qualified specialists it is necessary to create conditions of studying and
do all the best to this mutual process (teaching person — learner) for both
sides would be absolutely equal in the choice of methods and means
of this development, and the main function of the teacher is to teach to
learn — not learn to do that teacher asks, as it happens in reality [4].

The effectiveness of innovative educational technologies is deter-
mined by the ratio of the achieved results to the expenditure of time
and sources (material, technical, informational and human sourc-
es) [5]. With regard to e criteria of efficiency of pedagogical tech-
niques, they can be identified even at the design stage of the learning
process in the next forms:

— division of the learning process into stages, phases, operations,

procedures;

— algorithmic and technological sequence of applying of the devel-
oped mechanism of the implementation of education discipline,
based on the internal logics of functioning with a precise order of
actions and operations and providing feedback for all procedures;

— availability of evaluation and management criteria, including
indicator of selection of unit of digestion unit selection, com-
parison with the standard, selection of correction method, ex-
tent of achievement of goals.

In the stage of functioning each criteria is characterized by certain

indicators:

— informational content and comprehensibility of learning material;

— adequacy of the methods of learning of goals and content;

— validity in the perceptive, Gnostic, logical, evaluation and mo-
tivational aspects, variety and variability.

The procedure of mastering of pedagogical technology consists of
three stages as follows theoretical, practical and analytical (see Figure
3) [6]. Accordingly, the procedure for assessment of the effectiveness
of pedagogical technologies also includes three levels: theoretical,
practical and generalized level. In the case of using of informational
and communicational technologies in the educational process, the pro-
cedure of assessment of their effectiveness is slightly different and it is
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concretized in depending on the technical equipment of the education-
al institution [7], and also consists of four levels: theoretical, practical,
generalizing and preparatory level.

Innovational methods of assessment of the results of training allow
to obtain efficient data of the level of learning of the educational material
by the students for the teacher, and for the learners - to understand more
clearly their achievements and deficiency, adjust their own activity, etc.

The levels of its assessment with-
out using of informational and
communicational technologies

Stages of mastering
of pedagogical tech-
nology

The levels of its assessment
with using of informational and
communicational technologies

1st
level
Theo-
retical

- implementation of
technology assessment
at the selection stage,
- the correlation

of technology and
specific pedagogical
conditions (teacher’s
assessment of the
effectiveness of peda-
gogical technology for
teaching in the studied
disciplines)

1. Theoretical

Teacher acquaintance
with pedagogical
technologies, their

2nd
level
Practi-
cal

- the teacher’s eval-
uation of the results
and costs of the ped-
agogical technology
as a result of the using
of statistical data, its
mathematical pro-
cessing as well as the
conclusion about its
effectiveness through
monitoring and mea-
suring means

- the teacher chooses
appropriate informa-
tional and communi-
cational technologies,

3rd

level
Gener-
alized

- generalization of the
teacher’s experience,
- analysis of his tech-
nological activities,

- comparison of
technological activity
results with traditional
training

structure, principles, | |- Willingness of the 1st
classification and teachers to using giv- | level
experience of using | | €n technologies or to Theo-
online teaching, retical
- if it’s necessary, the
1L Practical participation of teach-
ers in retraining and
advanced training
Using of pedagogical | | - development of
technology in the techpological learning 2nd
educational process | | environment, level
- technical and ac-
. Prepa-
ademic support for rato
students, studying Y
online
I11. Analiytical - teacher’s assessment
Determining of the of the effectiveness of
effectiveness of the applied informa-
pedagogical technol- | | tional and communi-
ogy in the present cational technologies 3rd
conditions and the (using software tools level
further perspectives | | (shell) of such systems Practi-
of its use as: digital training cal
tests, digital assess-
ment tests, digital
practical work, virtual
laboratory work, etc.).
- generalization of the 4th
teacher’s experience, level
- analysis of his tech- | Gener-
nological activity alized

Fig. 3. Stages of mastering of pedagogical technology and the levels of its assessment
with or without using of informational and communicational technologies
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This is especially topical in the context of the transition of the na-
tional education system to the new educational standards and compe-
tences, as a result of education. In this case, educational technologies
should act as a way of forming of competencies, and evaluation means
should act as a tool of proving of achievement of the announced re-
sults of education.

As practice shows, part of the teachers of natural science disciplines
in institutions of secondary vocational education in the process of
transition to educational standards of the third generation (FSES SVE
and SVE 3+) use the method of forming universal learning activities
as a result of training activities of first-year students, which is used
in high schools of comprehensive school. They believe that universal
learning actions are the basis for selection and structuring the content
of the educational methods, methodics, forms of education, and also
the construction of integral teaching and educational process [8].

Mastering of universal learning actions by the students of the first
course, taking place in the context of studying of natural science sub-
jects, leads to the formation of these students to learn new knowl-
edge, skills and abilities, including the independent organization of the
learning process (i.e. the ability to learn) independently. This ability
is ensured by the fact that universal learning actions considered as
generalized methods of action [9], opens the possibility for students
to broadly orient themselves in different subject areas as well as in the
process of the learning activity itself, including realization of its goals
orientation, along with value and semantic and operational character-
istics. Thus, the achievement of the ability to learn implies full-fledged
mastery of all the components of educational activity, including: ed-
ucational motives; educational goal; educational task; training activ-
ities and operations (orientation, material transformation, monitoring
and evaluation).

Most types of training activities are classified in blocks: personality
universal educational activities, regulatory actions, volitional self-reg-
ulation, cognitive universal actions, universal cognitive actions, com-
municative actions (see Table 2).
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Practice shows that the majority of teachers consider it necessary
to start forming competencies among students from the first days of
their education in the system of vocational education, despite the fact
that, in accordance with the standards of third generation SVE, the
teachers are focused on the formation of general and professional stu-
dent’s competencies only from the second year.

The procedure of assessment of competencies in practice causes
certain difficulties for teachers. A successful solution of the problem
of assessment of learning results in the form of competencies, in our
opinion, is the end-to-end technology suggested by the teacher and
experimenter O.B. Russkova [10].

Table 2.
Learning actions of proper educational activity

Block Universal learning actions

Block of per- » vital, personal, professional self-determination;

sonal universal » Actions of sense and moral and ethical evaluation, realized on
learning actions | the basis of value and semantic orientation of students, as well as
orientation in social roles and interpersonal relationships.

Block of Actions, ensuring the organization of educational activities by
regulatory the students
actions » goal-setting (setting a learning task);

» planning (determining of sequence of intermediate goals with
the account the final result);

» making plan and sequence of actions;

» prediction (anticipation of the result and level of mastering);
» control (in the form of a comparison of method of action and
its result with a specified standard);

» correction (introduction of necessary additions and adjust-
ments to the plan, and method of action in case of divergence of
the standard, the real action and its product);

» assessment (highlighting and comprehension of what has
been learned and what is still has to be learned, awareness of
quality and level of mastery by students).

Block of volition | P> ability to mobilize strength and energy,

self-regulation » ability to volitional effort (to making a choice in a situation of
motivational conflict), to overcome obstacles.
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The end of a table 2.
Block of uni- » general educational activities (including sign-symbolic and
versal actions of | logical actions);
cognitive orien- | P> actions of setting and solving problems (problem formulation

tation and independent creation of ways of solving problems of cre-
ative and exploratory nature).

Block of uni- » analysis of objects with the purpose of distinguishing features

versal logical (significant/insignificant);

actions » synthesis (compilation of the whole from different parts, in-
cluding independent completion, replenishment of missing com-
ponents);

» sclection of basis and criteria (for comparison, seriation, clas-
sification of objects);

» class to the concepts, selection consequences;

» establishment of causal relationships (construction of a logi-
cal chain of reasoning, arguments);

» Hypothesis promotion and their justification.

Block of Actions, which ensure a social competence and consideration of
communicative | other people, of a partner in communication or work, ability to lis-
actions ten and engage in dialogue, participate in a collective discussion

of problems, ability to integrate into a group of people of the same
age and ability to build productive interaction with peers and adults
» planning of educational cooperation with the teacher and peers
(detection of the purpose, functions of participants, ways of inter-
action);

» arrangement of questions (initiative cooperation in the search-
ing and collection of information);

» conflict resolution (detection of problem identification, search-
ing and assessment of alternative methods of conflict resolution,
making decision and its implementation);

» control of the partner’s behavior (control, correction, assess-
ment of actions of the partner);

» ability to express your thoughts with sufficient completeness
and accuracy in accordance with the tasks and conditions of com-
munication;

» grasp of monological and dialogical forms of speech in ac-
cordance with the grammatical and syntactic norms of the native
language.

This technology focuses on determining of the result of learning
(i.e., student progress) in the form of numerical characteristics, since
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the level of formation and subsequent development of students in cer-
tain competences (in accordance with the requirements for the results
of the development of educational programs FSES and the require-
ments of employers) most fully defined through a numerical index in
qualitative aspects.

Valuation specificity of the end-to-end technology of assessment of
learning results proposed by O.B. Russkova, focuses on:

— detection of the coefficient of the semi-final form of attestation t;

— consideration of the type of final certification in the discipline —

test / examination (i.e., T= 1 — pass or T = 0 — fail). If, examina-
tion is provided for this discipline in the end of the semester, t
will be equal to the mark received by the student at the exam in
accordance with the requirements for the structure of the main
educational programs of FSES SVE3 for each discipline and
the list of competences (Cultural, Generally vocational and Vo-
cational competences), generated within the limits of tone or
another discipline.

Thus, any teaching discipline has its own weight, expressed in
hours allocated for the studying of the discipline according to the
training plan and it is expressed in laboriousness — 7. Assessment by
teachers takes place on the basis of developed complex assessment
tools (CAT), which can include control and measurement materials
(CMM), according to which a score is graded, as well as materials of
the quality assessment of competence formation without of grading (at
the qualification exam during studying a professional module).

Taking into account the fact that the same competence can be
formed both at the first year of training and at the following years, it is
necessary to determine the levels of assimilation of competencies (L)
at each stage of its formation. At the same time, it is necessary to take
into account that lecture and practical classes, conducted at the first
year (at the first and second terms), give only the initial level of mas-
tering competences. The fifth and sixth levels (at the third year) can
be reached during the fulfillment of production practice or graduation
qualification work by students.
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Thus, having a complex of factors reflecting the level of master-
ing of one or another competence, there is can obtain the formula for
detection the dependence of the development of given competence on
specific disciplines which have read during the process of mastering
of various educational programs (see formula (1)).

Zk:ri'}‘i'Ti
_ =1

w=+=— 1
100*k M

where: k — is the number of terms during which one particular disci-
pline is taught;

7i — laboriousness (number of hours in the curriculum);

Ai — the level of mastering of the competence;

7i — coefficient of the term form of attestation.

The consistent application of the formula (1) for each student will
make it possible to obtain a more qualitative assessment of the forma-
tion of one or another competence for the given disciplines during the
entire learning process.

Results and discussion

As an example, there will be considered the development of one
of the vocational competencies (VC 1.1) of students studying the
multidisciplinary course (MDC.01.01) “Technology of forming of
automatic control systems, typical technological processes, measur-
ing instruments and simple mechatronic systems” in specialty 220703
“Automation of technological processes and productions”. According
to the educational standard, this competence provides for the ability
to “analyze the efficiency of measuring instruments and automation
equipment” and begins to form, in accordance with the through tech-
nology, from the first year of the studying of general subjects (phys-
ics, chemistry, biology, mathematics), it continues in studying general
professional disciplines (engineering graphics, technical mechanics,
labor safety, life safety, materials science, electrical engineering mea-
surements, electrical machines) and it is consolidated in the study of
MDC.01.01. [10]. Table 3 presents a fragment of the «sequential for-
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mation» VC 1.1. during the entire period of studying the disciplines
that affect its formation and development.

Table 3.
Formation of «PC 1.1. Conduct the analysis of the efficiency of measuring
instruments and automation means» during the entire period of study
of disciplines that affect its development

Parameter of competence
Number | Coefficient
Ne Disciplines and models, T ¢ of hours at| of compe-
B forming the VC 1.1. Grade || ™M) |k studying |tence devel-
studying
plan opment
T w
1 |Physics 4 |4 1,2 |12 254 5,08
2 |Engineering graphics 4 |4 3,4 |2]2 131 5,24
3 |Technical mechanics 3 31 3,4 |3]2 94 4,23
4 |Labor safety pass |1 7 311 65 1,95
5 |Life safety pass |1]3,4,5,6|4|4 102 1,02
6 |Materials science 4 4] 3,4 |3|2 101 6,06
7 |Electrical engineering measurements 3 3] 3,4 |42 131 7,86
8 |Electrical machines 3 31 3,4 |4]2 121 7,26
MDC. 01.01 «Technology of forming of]
9 automatic control systems, ty'plcall tech- 4 |4] s.6 6|2 137 16.44
nological processes, measuring instru-
ments and simple mechatronic systems»

According to the data presented in Table 3, the dependence of the
coefficient of development of competence (W) by the results of study-
ing one or another academic discipline or course can be seen graphi-
cally in Figure. 4.

It should be mentioned, that the coefficient of competence develop-
ment — W (Figure 4) reflects the part which one or another discipline or
multidisciplinary course is contributed in the forming of general level
of formation, in our case, the vocational competence VC 1.1.

It can be seen From Fig. 4 that, according to the disciplines of “Life
safety” and “Labor safety, the competence development coefficient
has the lowest indicator. However, this does not mean that these disci-
plines drop the level of competence development. Rather, it shows that
the contribution of these disciplines to the formation of the VC 1.1 a
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smaller in compare to other disciplines, such as physics, engineering
graphics, technical mechanics, etc.

Physics
2‘.'1_-'—' P

o e,

v : = ! -
Electrical engineering|~" ™

measurements .

l"i __.—""'-

Life safety

Fig. 4. Coefficient of development of competence (W) by the results
of studying one or another academic discipline or course

-
MWaterials science

It is possible to calculate the index of the development coefficient
of any competencies in other specialties, as well as in training groups
and courses, which allows to consider the development of one or other
competencies for each student individually [10], applying the formu-
la (1) and the table 3 in a similar way. This analysis for each student
of a certain group or for a group of students of a certain course (for
example, according to the average score of the group) gives an objec-
tive assessment of the quality of teaching of various disciplines from
the point of forming competencies.

Along with the considered end-to-end technology of assessment of
the results of students’ learning in the form of competencies, method
of prolonged assessment with the help of rating system, especially
with active using of elements of informational and communicational
technology, can be considered as successful method in solution of the
problem of qualitative and impartial assessment of knowledge and in-
tegrative qualities of students [11].

The method of prolonged assessment, as well as end-to-end technol-
ogy, is focused on the detectioning of numerical characteristics. How-
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ever, unlike the first one, which calculates the numerical index of the
development of interested competence in the studying of one or another
discipline or multidisciplinary course, the method of prolonged assess-
ment allows to track the level of knowledge, skills, the formation of
one or another practical experience, willingness and ability to do one or
another activity during the entire period of studying of the discipline or
multidisciplinary course (at lectures, seminars, while doing laboratory
work and other forms) step by step. Based on the results of the studied
discipline or multidisciplinary course, the index of the student’s prog-
ress rating in points is converted into a five-point system, and the index
of knowledge quality also can be calculated, if it is necessary [12].

We will consider the using of the method of prolonged assessment
in studying of the professional module “Control and metrological
provision of tools and automation systems” [12]. The content of this
module provides the studying of three interdisciplinary courses by the
students: “MDC.01.01. “Technology of forming of automatic control
systems, typical technological processes, measuring instruments and
simple mechatronic systems”, “MDC.01.02 Methods of implementing
conventional and certification tests, metrological verifications of mea-
suring instruments”, “MDC.01.03. Theoretical basis of control and
analysis of the functioning of automatic control systems”. The module
ends with the defense of the course papers.

For the purpose of more objective “assessment of the volume and
level of mastering of one professional module by students, the teacher,
before starting to teach, produces the initial «test» of residual knowl-
edge (the entrance test) for students (based on the results of the stud-
ied general educational disciplines, as well as a number of general
vocational disciplines). Further, during the course of studying, teacher
brings (using Microsoft Office program) the results (in points) of the
verification of the mastering of lecture material and seminars to the
electronic database.

Testing the mastering of the lecture material can be realized by
using the test tasks (of open and closed forms), be monitored at the
seminars, during solution of estimated tasks (it is selected with differ-
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ent levels of difficulty and assessed by a different number of points,
and at the beginning of the term test tasks can be graded from 0 to
3 points, and by the end of the term it can be graded to 5 points, as
the study material increases their complex it increases as well)”. As
for the seminars, they “require to work seriously from the student,
therefore, they should be assessed according to several parameters,
for example, by the form of presentation of the material, clarity in
explaining the principles and provisions, the volume and quality of
the worked sources of information, the culture during discussing re-
ports, etc. Laboratory and practical work are assessed by increased
coefficient — in the range from 0 to 5 points — because they provide
for active participation of the student and facilitate the mastering of
several competences at once. Based on the results of each lesson, the
maximum score received by a student in a group during doing a task is
taken as the maximum (for each class or courses) [12, c. 77-78]. This
approach makes it possible (in the opinion of O.V. Sofinskaya, a teach-
er and improver) to avoid understating or overstating of grades due to
imperfections of the methodology or tasks that are inevitable in the
period of formation of the system of monitoring and assessing to the
quality of mastering the competences specified in the work program of
the multidisciplinary course (see figure 5)”.

Thus, “the rating is updated depending on the number of classes
per week, as well as during bringing of regular student scores (points).
Gain of additional rating points is possible with the current survey.

Neof |Imitial| Tast|Tast| Semi| Semni | Semi| Prac | Prac | Prac | Test|Lab. |Lab. [Lab. | Test|Raiting, | Assas

studant | test | 1 I |narl|mar 2 |nar 3 |ties 1 [ties 2 |ticem| n | L 2 n |n+l| grade |sment
1 ] 3 R ) ¥ [ I I ITTIZT I I 18

B EERERY N I B E A B D

studemtl a4 |38 45 43| 28| as 4 a0 a0 a0 4F a0 40 g0z | 48
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Fig. 5. Scheme of disciplinary rating of student’s progress

Missed seminar, practical or laboratory work is processed and their
results are also bringing in the rating table. In turn, the presence of
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gaps deprives the students of the opportunity to get score points during
school hours. This will require an additional training. This perspective
reduces the number of absenteeism of classes due to inadequate reasons
during the semester by students, which allows to reduce the workload
in the week of tests and provides with the opportunity to qualitatively
prepare for a better defense to the student. ... In addition, the demonstra-
tion of the rating allows students to plan their activities, to correlate their
success with the overall level of achievements of the group of students,
independently monitor their academic progress” [13].

Assessment of learning results in the process of mastering of any
professional module presupposes a qualification examination.

Speaking about the progress of students it should also be men-
tioned that in the Russian education system, the progress percent (ab-
solute progress — Pabs.), calculated according to formula (2), is taken
as the indicator of the complete mastering of the learning material in
accordance with any taken teaching and assessment technology.

Niye + Ny N,
yabsm. _ _five Nfour three | 100% (2)

total

where: N,  —the number of student, receiving the «A» mark;
N_ —the number of student, receiving the «B» mark;

four

N,,... — the number of student, receiving the «C» mark;

N, — common number of students.
Also, a refinement indicator of the complete assimilation of
the learning material — the percentage of the quality of knowledge
(Pqual.), determined by the formula (3) — is used everywhere.

Ng TN,

= S o 10, 3)

quality —
total

Using the formula for calculating absolute academic progress (1)
and the formula for the refinement indicator for the complete assim-
ilation of the learning material (2), the final results of the students’
mastery of all three multidisciplinary courses of the vocational mod-
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ule (VM) in the process of using the rating system for assessment of
learning results are summarized in Table 4.

Table 4.
Indicators of the effectiveness of mastering of the vocational module “Control
and metrological provision of tools and automation systems” by the students

Indicators of the effectiveness Group | Group 2
of mastering of the VM Pabs., Pqual., Pabs., | Pqual.,
% % % %
Initial test 65,0 47,6 68,0 51,2
MDC 1 (I term. 20152.) 72,2 66,7 80,0 60,0
MDC 2 (II term. 2015e.) 72,2 66,7 80,0 80,0
MDC 3 (I term. 2016¢.) 66,7 55,6 75,0 60,0
Qualification project (I term. 2016e.) 77,8 66,7 78,0 70,0

The data of Table 4 is graphically shown in Fig. 6 and Fig. 7.

Initial test —#— Group 1
80, —— Group 2

Cualification
project

MoC 3’ #1002

Fig. 6. Indicators of progress of mastering of the vocational module “Control
and metrological provision of tools and automation systems” by the students

From the indicators of the quality of knowledge of students, pre-
sented in Table. 4 and in Fig. 6, it can be seen that the first two multi-
disciplinary courses have been mastered quite well by a group of stu-
dents. This indicates that the students, using the obtained theoretical
and practical skills, competences and abilities in the first and second
years, and also taking into account the motivation for their future spe-
cialty, are able to use the measuring confidence equipment, calculate
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the parameters of typical scheme and structure, etc. The lower indi-
cator of the quality of knowledge for MDC 3, in comparison with
MDC 1 and MDC 2, can be substantiated by the fact that its content
has a more economic, engineering character and its studying and un-
derstanding causes more difficulties for students. For this reason, for
example, students should intensively study the purpose, structure and
features of the programmed microprocessor controllers, their func-
tional capabilities, tuning and control parts, etc.

Initial test
80

&0

Qualification
project

—— Group 1
—l— Group 2

mpc3— #ioc2
Fig. 7. Indicators of the quality of knowledge’s of mastering
of the vocational module “Control and metrological provision of tools
and automation systems” by the students

|
i —

However, upon completion of the studying of the vocational mod-
ule, the students of the first and second groups successfully defended
their qualification project, and each group approached quite large in-
dicators of academic progress and quality on the average: group I:
P abs. =77.8%, Pqual. = 66.7 %;

group 2: P abs. = 78.0%, Pqual = 70.0%;

The received data indicates that application of the acting system
of assessment of learning results with elements of informational and
communicational technology has a positive influence on increasing
of the effectiveness (absolute progress and quality of knowledge) of
the learning process during studying the vocational module “Control
and metrological provision of tools and automation systems”. The ob-
tained figures of the absolute progress are close to 80%, which allows
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to speak about almost complete mastering of the learning material of
the vocational module.

Conclusions

One of the main conditions for the successful preparation of students
in accordance with the requirements of the new educational standards
is the selection of new adapted teaching technologies that must satis-
fy not only a number of methodological requirements (conceptuality,
systemic, efficiency, reproducibility, controllability), but also have such
qualities as mobility, ability to change rapidly, so that every student of a
vocational education institution learns not “anything and somehow” but
with guaranteed success, which is significant in the context of shifting
the emphasis on the student’s interests, as well as the transition from
passive mastering of knowledge to active process of formation of skills
of their application in the process of vital activity.

In turn, the technological development of learning materials that de-
termine the actions of the teacher from the goals to the assessment of
the results, allow the teacher of any level to achieve the adjusted results.

It should be emphasized that the development of a specific pedagog-
ical technology is a design process, consisting of successive steps [14]:

1) selection of the content of learning (provided for by the learning
plan and program);

2) selection of priority goals (for which the teacher should be oriented);

3) selection of technology (focused on a complex of goals or for
one priority goal);

4) development of technology of teaching. At the same time, it is im-
possible to take the creation (development) of individual methods,
ways or means of teaching for the new technology of education.

The selection of teaching technology is determined by a number of
factors: the priority of the goals of education; specificity of the content
of the learning material; feature of the membership of students; level
of development of the technical equipment of the educational process.

In this research, the selection of pedagogical technologies was ma-
terialized on the basis of the principle of complete mastering of educa-
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tional material, which provides for the achievement of the established
level of cognitive activity for each training course. It was also found that
in the domestic practice the following methods for determining numeri-
cal characteristics are used to assess the integrative qualities of students
(knowledge, skills, practical skills and competences) (see Figure 8):
methodology of formation of universal learning actions, end-to-end
technology of assessing learning results (which allows to calculate the
numerical index of the development of interested competence), method
of prolonged assessment (rating system, which reflects the indicator of
the student’s progress rating in points), as well as methodology for cal-
culating absolute progress and the indicator of the complete mastering
of the educational material (percentage of the quality of knowledge).

End-to-end technology of assessing learning results Indicator of the

~ l e
Methodology of formation Method of prolonged comp cte

.. . . . assimilation of the
of universal learning actions assessment (rating system) T P )

IV course

I course II — TV course

Fig. 8. Methods and technologies of assessment of student’s progress results
in form of numerical characteristics

It is determined that end-to-end technology and rating system al-
low to obtain a more objective quantitative assessment of students’
academic progress, depending on the learning and economic goals as-
signed to the teacher [15]. In general, the methods and technologies for
assessing students’ learning results (Figure 7) are positively reflected
in the “cognitive activity of students, form their responsibility for the
result of their own activities and, importantly, allow to reduce the for-
mality of control [16], which is consistent with the requirements of
educational standards of the third generation”.
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