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Abstract:

The article considers innovative technologies in the educational process which are based on the
competence approach in teaching engineering graphics. The authors argue that the use of modern
information technologies, interactive e-learning courses in the students’ autonomous work as well
as the students’ involvement in project activities motivate them to learning and result in
autonomous work effectiveness.
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Introduction of educational standards to the system of Federal State Educational Standards of
Higher Professional Education (FSES of HPE) and changes, related to the FSES 3+ project, which
base not only on the competence approach but also on the informatization of educational process,
as well as constantly growing amount of knowledge the students are provided with, and
introduction of new subjects, on the one hand, and decrease in in-class hours and a low level of
school leavers’ basic training, on the other hand, require the learning process time optimization.

To improve teaching effectiveness a teacher’s methodical activity aims at integrating content,
methods and forms of education into a single complex primarily due to the increase of the
autonomous work intensity (Borisenko 2011, Philipjeva 2013). Indeed, according to modern
educational standards, a student should spend fifty or more per cent of his / her study hours on
autonomous mastering of an academic subject. Learning efficiency is greatly enhanced through
modern educational smart technologies. E-courses in Siberian Federal University’s informational
learning system (e.sfu-kras.ru) can serve an example of such work (Fig. 1).

E-course is a set of software, technical, educational and methodological means, ensuring the
students’ active individual learning. Theoretical material, downloaded in sections in an interactive
course, significantly facilitates the information search and, to some extent, prevents the students
from relying upon the information on the Internet that might be of poor quality or sometimes
harmful. An opportunity to view video lessons, use interactive glossary as an additional sources of
educational information makes it possible to provide the students with vast amount of theoretical
material. Sets of test items for each course section and assignments for practical work allow the
students to start doing tasks at the time convenient for them as well as to promptly learn the marks
for their theoretical knowledge and work done.

A set of software, technical, educational and methodological means, ensuring the students’ active
individual learning, is the following:

1. Access to theoretical material for autonomous mastering of new material and / or its revision in
“online / offline” mode.

2. Option to present theoretical material in the form of a discipline ontology or a semantic
textbook with intermediate testing of knowledge.
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Assessment of autonomous work regarding the number of attempts the task has been done.

4. Rating the students on the basis of the points they get stimulates them to do the task again in
order to get a higher score. It also results in the competition among the students.

Option for self-testing regardless the rating and the total score.

Communicative elements of the course help to overcome a clouding effect, repeatedly reread
the message or redo the task (without time and class schedule limits), to think over/correct the
answer.

Having transformed a traditional form of learning, new technologies make it easier for the students
to grasp and understand difficult theoretical material. This leads to the students’ higher cognitive
activity. Video lessons, animation and slides (thematic presentations), incorporated in e-CoOurses,
improve the students’ level of mastering the material (Borisenko 2011, 2014; Borisenko et al.
2014). The advantages of engaging the elements of communication (forums, chats, and messaging)
with respect to ‘student — student’, ‘student — teacher’ modes are the following: a student and a
teacher can communicate in a comfortable environment and at the time convenient for them.

Communication with other participants on the e-course forum results in a creative atmosphere and a
dialogue between student’s as well as between student’s and teachers. E-learning courses save the
students’ time spent on home assignments. Organizational and methodological support of an
academic process, developed on the basis of distance learning technologies, keeps the students
involved in learning. It facilitates their interaction with teachers, provides them with electronic
teaching materials and access to the university’s informational and educational network.

The teacher has an opportunity to monitor the learning process and the level of mastering the
material on any stage of learning, which results in the students’ motivation to meet the deadlines set
for the tasks to be done. Moreover, the students are allowed to do final exercises and tests, the
scores for which are important for a final grade for the discipline, only in case they have done the
tasks for autonomous work. The students must get a satisfactory mark for their autonomous work to
get an access to reading the text of a final task or exercise. Each theme studied should be completed
with a test which may cause the necessity to revise the theory. This leads to the students’
individuality and creativity and shapes their cognitive activity.

Communication on the forum of an e-learning course favours an atmosphere of creativity and a
dialogue. Communication on a particular subject between students and a teacher as well as between
students develops interpersonal skills and collaboration, both being competencies which are extra
to the professional ones. Development of e-learning courses, modern methodological support, use
of the latest technology, computers and other interactive media in teaching engineering graphics
and other engineering disciplines make it possible to introduce active methods of teaching in order
to improve its efficiency, develop the students’ cognitive and creative activity, prepare them for
independent professional activity.

All this together contributes to the development of a future qualified specialist’s or a bachelor’s
professional competences, meeting the requirements of actively developing economy and the
society as a whole. The students’ results in e-learning courses are marked with considerable
progress (for example, in 2013 the points for a final test were 15-20 % higher compared to 2012
when this system wasn’t introduced yet) while the level of their initial training in 2012 and 2013
was practically the same which is evidenced by the results of the entry test. The test was done by
the same number of the students. They were asked to give anonymous answers to five questions: 1)
What is the area of a circle? 2) What is the circumference? 3) What is the length of the arc of the
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circle? 4) How is the circumference divided into six equal parts with the compasses? 5) How is the
perpendicular bisector restored to the line segment with the compasses (Borisenko et al. 2014)?

The histogram (Fig. 2) shows the number of students who gave correct answers to the questions of
the entry tests 2012 and 2013 mentioned above. The entry test involved the same number of
students. The question about the length of the arc of the circle caused the greatest difficulty.
Comparative analysis of the students’ performance in 2012, when they were not trained in the
SibFU informational learning system (e.sfu-kras.ru), and in 2013, when they were trained in e-
learning system, was based on the results of mastering such disciplines as Engineering Graphics,
Descriptive Geometry and Engineering Graphics, Engineering and Computer Graphics (Fig. 3)
during the semester. The histogram (Fig. 3) shows the number of students and their performance as
per the check points in a 100-point rating system in the years 2012 and 2013. The context of
educational informatization results in a cardinal change and significant increase of the teacher’s
role in the educational process organization.

Whereas the modern system of education cannot be changed quickly, Thus, we argue that new
methodological approaches must be applied at all levels of the educational process by teachers and
students, both autonomously and in-class. To improve the quality of education and solve the
problems stated above the following measures are necessary: Firstly, wide implementation and use
of modern educational technologies will result in effective introduction of a systematic approach,
which combines traditional and innovative methods of teaching students of all modes of learning,
enabling the teacher to get a clear idea of each student’s individual abilities and, thus, increase its
efficiency in shaping a future specialist’s personality Secondly, the teacher must ensure the students
freedom of self-actualization through their creative growth.

Therefore, he / she must be strongly motivated to search for the new in the educational process
organization, master the latest technologies and innovative teaching methods and aim at the
improvement of their own professional and pedagogical competencies through innovation activity.
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