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Abstract

The article is devoted to the actual problem of pedagogical assessment of general professional competencies of technical
engineers’ students. The analysis of the results of a study conducted at Peter the Great St. Petersburg Polytechnic
University is presented, the criteria and characteristics for evaluating general professional competencies at various stages
of their formation in the educational process are identified, and the problem areas for evaluating students’ academic
achievements are revealed. Experimental work confirmed the effectiveness of the identified criteria and characteristics of
assessing the competencies at various stages of their formation in the educational process, namely, conducting verification
work; preparation of monologic utterance on one of the studied subjects; carrying out written work in accordance with
the lesson plan; conducting home reading; preparation of project work; implementation of work on a distance course;
conducting an intermediate; conducting a final test; the introduction of bonus points for attendance. In assessing the
success of a technical university student, the subjective assessment of the teacher is also taken into account. This form of
assessment can serve as a practical basis for the activities of technical universities, allowing qualitative and quantitative
assessment of changes in the educational development of students of technical universities.

Keywords: competence-based approach; pedagogical diagnostics; information technology; engineering education;
general professional competences.

1. Introduction

The socio-economic changes taking place in Russia demand to modernize the social sphere and, in particular, the
education system connected with economic processes through the training process. One of the ways to improve the quality
of future specialists training is the targeted formation of their competence, especially for engineers (competence-based
approach) [1].

In connection with the introduction of a competence-based approach, it became obligatory to update the content,
methodology and relevant learning environment, as well as the system for assessing students' knowledge at Russian
universities. A method was also introduced for calculating the complexity of education as the calculation of academic
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credits. It is possible to use a set of criteria and characteristics for assessing competencies at various stages of their
formation. Competence refers to the elementary (logically indivisible) resources of vital activity (professional activity),
that is, the ability of a person to put his competence into the practice work [2].

Currently, an indicator of readiness for the professional activity of a future engineer is unified general professional
competence, necessary for obtaining new knowledge and adapting existing knowledge to new requirements, as well as
adapting to the changing situation of one’s own professional growth and increasing one’s own labour and economic
mobility through training throughout life; general professional (invariant to professional activity), related to social,
communicative, methodical and other competencies that are necessary for effective work in various professions and fields
of activity; professional, related to professional activities. For graduates of higher education (undergraduate level),
approved competencies include systemic and critical thinking (ability to search, critical analysis and synthesis of
information, apply a systematic approach to solve problems), develop and implement projects ability to determine the
range of tasks within the framework of the goals set and choose the best ways to solve them, based on the existing legal
norms, available resources and restrictions), teamwork and leadership (ability to carry out social interaction and fulfil its
role in a team), communication (ability to carry out business communication in verbal and written forms), intercultural
interaction, self-organization and self-development (ability to manage their time, to build and implement the trajectory of
self-development based on the principles of self-education throughout life (ability to maintain an adequate level of
physical fitness to ensure full social and professional activities) [3].

The developed criteria for evaluating competences at various stages of their formation are one of the most important
elements of the educational process in engineers training and can be presented in the form of several levels of their
formation when studying a specific training course or academic discipline.

2. Purpose

The purpose of the study is to identify the criteria and characteristics of the evaluation of universal competencies at
various stages of their formation in the educational process of engineers at Peter the Great St. Petersburg Polytechnic
University.

2.1. Materials and methods

Every student faces a situation when it is necessary to determine the educational achievements he got. Thus the lecturer
is the one who explains the points he had received at the end of the training course. A list of self-analysis of the learning
productivity of each student can be formed, both for a specific training lesson and for the entire training period to assess
the development of his universal competencies.

The main characteristic of the quality of any type of control is the objectivity of the teacher in assessing the results of
students' learning activities. The assessment system must meet the criteria of systematicity and adequacy, the conformity
of the assessment to the level of students' knowledge. The criteria for assessing the development of universal competencies
of a teacher should be based on the combination of organizational, methodological methods of obtaining and analysing
quantitative and qualitative indicators characterizing the effectiveness of the educational process.

Evaluation of engineers’ students' academic achievements begins from the first weeks of their studies. A mandatory
level for each bachelor student of an educational organization upon completion of their educational program is the “pass”
level, which, according to the competence rating scale, corresponds to the minimum parameters and serves as an indicator
of the competence formation. This level can be correlated with the rating of "satisfactory". If the student has not reached
this level, then the competence is considered to be unformed and corresponds to an “unsatisfactory” assessment. The level
of assuming that the minimum parameters for the formation of competence are exceeded is basic and corresponds to a
“good” estimate of approximately 75%. The advanced level assumes the characteristics of the formation of competencies
for the student, which are the most demonstrated and constitute 94-100%. Advanced level corresponds to the rating of
"excellent."

3. Research

During the first week of education, it is important for the teacher to conduct pedagogical monitoring of the individual
achievements of each student (the productivity of learning activities is a characteristic of individual achievements) by
means of starting diagnostics, which checks the student's readiness to study at a technical university. In addition to the
initial diagnosis, the teacher further conducts an intermediate and final control to track the dynamics of the students'
individual achievements [4].

The initial pedagogical diagnostics in the first year of study is based on the results of monitoring the general readiness
of students to study at a university and the results of an assessment of their readiness to study a course of study. The
pedagogical diagnostics is a set of specially selected and systematized tasks, which allow: to determine the features of
students' mastering of subject knowledge and skills; to identify the nature of the difficulties of the student and to establish
their causes; establish the level of mastery of educational activities; assess changes in student learning achievements. The
partial or even complete lack of individual skills of students, the scarcity and incompleteness of ideas, the low level of
social development is not a basis for discriminatory decisions, but indicates the need for individual work with the student.
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Pedagogical diagnostics is carried out throughout the entire training course by a lecturer. The specific dates for
conducting pedagogical diagnostics are determined by the directorate of the university, as well as by the lecturer himself.
As a rule, initial pedagogical diagnostics of first-year students' readiness can be carried out in the second week of
September of the year, then at each training lesson, throughout the entire course of study, and the pedagogical diagnosis
is completed at the end of the training course. [5]

The method of conducting a diagnostic study is carried out as a group survey, during which students perform various
learning tasks. After analysing the results, an individual conversation is conducted with individual students, refining the
results obtained, finding out the reasons for the mistakes made. Pedagogical diagnostics in the first year differs from all
subsequent ones when the lecturer provides students with the detailed explanations of their performance and also provides
them with instructions on how to complete the assignments. Students can proceed to the next academic assignment only
when they have basically completed the previous one. The total duration of the group diagnostic examination depends on
what kind of training task the students perform, and can last from 7-15 minutes to 1 hour and 30 minutes. After monitoring
an individual student card is compiled (his profile). If a student has scored the lowest number of points, the lecturer thinks
over the work plan with this student and offers his individual route.

The system of evaluation of student’s educational achievements during the semester is carried out through a variety
of pedagogical monitoring tools. Let us consider in more detail the procedure for applying monitoring the evaluation of
students ’academic achievements for engineers. In order to create a natural learning situation, the lecturer conducts
observations at the training session. In the process of observation following points are recorded: the interest of students
during educational and extracurricular activities (stable, situational, indifferent attitude to educational tasks); the quality
side of the actions performed and their character (impulsivity of performance, slowness, tension, alignment of the
algorithm of one’s own activity, correctness of execution); student's reaction in a situation of difficulty, failure
(termination of activities, acceptance (refusal) of assistance, the implementation of a number of additional trial-actions);
reflection and correction of one’s own activities (the ability to correlate the obtained educational results with the tasks
set, evaluate the achieved result, the ability to see and correct the mistake).

Assessment of the level of formation of general professional competence involves the achievement of several stages,
and is carried out in the form of intermediate certification, in particular, in the form of tests, the final exam and is
determined by points, translated into assessments. According to the results of the exam, a differentiated grade is given on
a four-point scale: “excellent”, “good”, “satisfactory”, “unsatisfactory”.

The student needs to receive a positive assessment for each type of work, such as test work (usually in the form of a
test for the implementation of the current test of the correctness of students learning the teaching materials) after each
training session, a monologue statement on one of the studied training topics, written work in accordance with with a
lesson plan, home reading, project work, distance course work, intermediate (inter-semester test), final test, teacher’s
subjective assessment, as well as through introducing bonus points for attendance [6].

The advantage of carrying out the current verification work in the classroom is that in a few minutes you can get a
slice of knowledge of bachelor students. Approximate criteria for evaluating educational tasks may be as follows: 0-59%
- “unsatisfactory” - 0 points, 60-74% - “satisfactory” - 3 points, 75-89% - “good” - 4 points, 90-100% - “Excellent” - 5
points. Students perform study tasks that can be distributed according to the degree of uniqueness of the resulting product
of their educational activities: note-taking; preparation of the report, presentation; writing their own essays, independent
search for educational materials and analytical work with them on a given educational topic; performing a home reading
test. The task of current control is to determine the degree of achievement of the set local learning goals: mastering
educational material on individual topics or sections; timely detection of gaps in the preparation of students and the
adoption of necessary measures to improve the teaching methodology of the academic discipline; organization of students’
activities during the training session [7], [8].

4. The criteria

The criteria for evaluating the tasks are as follows:

- test after each lesson: 90-100% - excellent - 5 points 75-89% - good - 4 points 60-74% - satisfactory - 3 points 0-
59% - unsatisfactory - 0 points (the student needs score 5 points for each test of 4, that is, 20 points);

- monologic statement: excellent - 10 points good - 8 points satisfactory - 6 points unsatisfactory - 0 points; content
of the utterance - 2 points, organization of the statement (structure, consistency) - 2 points, vocabulary (use of the learned
vocabulary on the topic) - 2 points, grammar - 2 points, pronunciation - 2 points (the student needs to score 10 points);

- written work: excellent - 10 points, good - 8 points, satisfactory - 6 points, unsatisfactory - 0 points; content - 2
points, organization of the text (structure, consistency) - 2 points, vocabulary (using the learned vocabulary on the topic,
means of logical communication) - 2 points, grammar - 2 points, spelling, punctuation - 2 points (the student needs to
score 10 points) ;

- home reading: excellent - 14 points good - 12 points satisfactory - 9 points unsatisfactory - O points (the student
needs to score 14 points, that is, 4 points for the test and 10 points for retelling);

- project work: excellent - 15 points good - 12 points satisfactory - 9 points unsatisfactory - 0 points (the student needs
to score 15 points);

- work on a distance learning course: 90-100% - 5 points, 75-89% - 4 points, 60-74% - 3 points, 0-59% - 0 points (the
student needs to score 5 points);
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- intermediate test: 90-100% - excellent - 10 points, 75-89% - good - 8 points, 60-74% - satisfactory - 6 points, 0-59%
- unsatisfactory - 0 points (the student needs to score 10 points) ;

- final test: 90-100% - excellent - 10 points 75-89% - good - 8 points 60-74% - satisfactory - 6 points 0-59% -
unsatisfactory - 0 points (the student needs to score 10 points).

To qualify for the semester, you must score at least 60 points (60% of 100 points).

Intermediate attestation is carried out at the end of each month (as a rule, around the 25th of the month) and determines
the formation of competence of students in the process of studying their academic discipline. Intermediate certification is
carried out in order to determine the degree of achievement of the goal of training for this training course.

Also, the lecturer analyses the student lecture notes, certification journals, which are used to determine the progress
of students participating in the educational process [9], [10]. During the study of student lecture notes, the teacher can
trace the quality of the performance of homework, which may differ significantly from work in the classroom. Homework
can be done more accurately with fewer errors and corrections. This fact indicates that external stimulation in the
performance of homework by the lecturer contributes to improving the quality of work performed, motivating learning
activities.

The final control is carried out at the end of the semester. There are pass-fail tests which demonstrate the pass level
of competence formation. Projects are also rated by the mark: "pass"”, "fail". Such projects are rated on a four-point scale:
“excellent”, “good”, “satisfactory”, “unsatisfactory”, as well as the final examinations. The system of evaluating students'
academic achievements is recognized and becomes a significant and powerful tool for productive work, both for the
lecturer and the students themselves, allows not only to be convinced of mastering the educational material, but also
shows a deeper disclosure of the dependencies between the educational tasks making this work personally meaningful.

5. Experimental research results

The study was conducted in two stages. At the first stage (spring semester of the 2017-2018 year), the criteria for
assessing the universal competencies of engineers’ students at the Higher School of Education and Management of the
St. Petersburg Polytechnic University of Peter the Great were identified. Conclusions about the quality of students'
readiness for further educational activities were carried out on the basis of the analysis of the results of work during the
year and an interview with the Directorate of the Higher School of Education and Humanities, within the framework of
the protection of individual plans. At the second stage (the fall semester of the 2018 - 2019 year), the problems of assessing
the universal competencies of the students were identified. The results of the study were based on the analysis of data
obtained in the course of pedagogical diagnostics.

Experimental research base. In the first part of the study, first-year students took part in the research (27 students).
According to the results of the analysis of their educational activities during the year, the level of their readiness for
professional activity was evaluated, and an initial assessment of students' universal competencies was carried out. The
second stage was held with the participation of the same training group. During the second stage, the relationship between
the assessment of students' universal competencies and their personal qualities was revealed.

Research methods: First stage: A study conducted in the spring semester of the 2017-2018 year revealed the criteria
for assessing the universal competencies of engineers’ students.

Stage Two: A study conducted in the fall semester of the 2018-2019 year was based on the results of a survey on the
assessment of students’ universal competencies. In addition to the survey, the Directorate conducted an individual
interview with the lecturer, which included questions aimed at identifying: personal opinion about the student’s success,
readiness to complete educational tasks in the proper amount. As part of the study, an attempt was made to assess how
clearly the undergraduate students were aware of their areas of responsibility and timeframes that must be met in order to
complete their learning tasks successfully.

The analysis of the educational activities of engineers students and the evaluation of their universal competences was
carried out on the basis of an assessment of the following parameters: the volume of completion of educational tasks; the
absence (presence) of disciplinary sanctions and violations of discipline; data on the academic performance of educational
groups in comparison with similar groups, students of one department; the absence (presence) of shortcomings and the
untimely fulfilment of educational tasks; adherence to professional etiquette; positive results of attendance of studies.

Data analysis: At the first stage of the study, the level of readiness of students for learning activities was identified.
80% of respondents passed the initial test satisfactorily. The level of their readiness to carry out professional activities
was rated as: high (0%), medium (80%) and low (20%). At the second stage, through questioning and interviewing, it
was possible to identify the following problems: an increase in the volume of educational tasks; students' uncertainty in
the implementation of educational tasks; lack of understanding of the quality of documentation (notes, registration of
educational work); wrong mode of work and rest; experiences associated with the need to demonstrate their capabilities;
misunderstanding of the purpose of evaluating educational achievements; weak motivation for learning, self-development
and self-improvement, due to limited amount of time.

6. Conclusion

The increase in the number of bachelor students in study groups, the need for ongoing monitoring of knowledge, as
well as the general tendency to reduce the subjectivity of assessment by a specific lecturer led to the spread of various

- 0511 -



30TH DAAAM INTERNATIONAL SYMPOSIUM ON INTELLIGENT MANUFACTURING AND AUTOMATION

types of monitoring the results of the formation of universal competencies. The main purpose of their assessment is to
promote cognitive activity and motivation to study the educational material of the module or program as a whole.
Assessment of the level of formation of universal competencies is directly related to the strategy of monitoring learning
outcomes. Methods of control play a significant role in the organization of the activity of a lecturer and a engineer’s
student. Carrying out pedagogical diagnostics makes it possible to reveal the general readiness of students to study at a
Russian technical university. The revealed criteria and characteristics of evaluation of universal competencies at various
stages of their formation in the educational process, presented in the analysis of the results of a study conducted at the St.
Petersburg Polytechnic University of Peter the Great, help to focus the efforts of the lecturer on the correction of
deficiencies identified in the learning process.

The problem of pedagogical evaluation of the universal competencies of engineering students is currently not
receiving enough attention. The presented analysis of the research results allows to identify the criteria and characteristics
of the evaluation of universal competencies at various stages of their formation in the educational process, as well as to
reveal the problem areas for assessing students' academic achievements. The carried out experimental work confirmed
the effectiveness of the identified criteria and characteristics of the assessment of students' competences at various stages
of their formation in the educational process. This form of assessment can serve as a practical basis for the activities of
universities in the educational process of students in various specialties, allowing qualitative and quantitative assessment
of changes occurring in the educational development of students.

Furthermore, we consider this approach to be recognized and become a significant tool for productive work, both for
the lecturer and the students themselves, which also allows to reveal strong dependencies between the educational tasks
performed and makes this work personally meaningful.

The experience of teaching humanities in the preparation of engineers shows that mastering educational material is
more effective if the study of relevant sections of the academic discipline is accompanied by the solution of applied
problems, the themes of which correspond to the direction of study. Such an approach to the formation of humanitarian
education allows students to see and understand the relationship between the humanities and engineering disciplines and
gives reason to expect success in this direction.

The next step is to spread this experience for other disciplines in the St. Petersburg Polytechnic University of Peter
the Great.
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