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traditional educational materials in the forms of the subject work program, methodology 
instructions on course practicing, administrative information, as well as specific elements 
designated for interaction and communication (news forum, a chat, Wiki, a seminar); 
educational materials module and knowledge assessment module.

Each electronic educational resource is a unique training tool that secures achieving 
educational result planned by a teacher - all the students’ acquiring required knowledge and 
methods to apply this knowledge to the specified actions that is provided through multiple 
performance of specific tasks on topics of school Physics course.

EER application methodology has been developed in compliance with activity theory 
patterns and is implemented in several stages: motivational, content-planning, activity-
related and reflexive ones. The motivational stage aims to stimulate the students’ interest and 
need for learning methods to solve professional tasks of a modern Physics teacher working 
in the context of education digitalization. The content-planning stage forms a general 
guidelines basis for the students to independently create and apply new physical knowledge. 
The use of these EERs digital tools provides an opportunity to implement over and over the 
planned actions and activity in general, which result in the lessons scenarios developed by 
the students. Then, at the activity-related stage, the students act as a teacher and arrange their 
lessons for the students in the classrooms. The essence of the reflexive stage is to comprehend 
the actions of both “teacher” and “students” after the lesson held.

During implementation of all the methodology stages the students not only get acquainted 
with such innovative educational technologies as Scrum-technology, peer training, team 
work, but also become their direct participants.

Electronic resource tools, that are regularly applied in the students’ training process, help 
the students to develop a general method to plan any lesson under school Physics course, 
during which schoolchildren will be able to create new physical knowledge independently; 
to develop skills to conduct such a lesson and to draft required didactic materials both in 
classroom with the fellow students and in real school conditions.

The developed EERs structure and content are represented in the Figure. 

  
Figure. Structure and content of electronic educational resources applied to the course 

“Physics Teaching Methods” in the frameworks of LMS Moodle e-learning system. 
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4   THE RESULTS DISCUSSION

Certain challenges arise when arranging educational process to achieve the planned results 
with the use of developed uniquely designed electronic educational resources. These 
challenges are caused, firstly, by insufficient comprehension of the essenсe of psychological 
and pedagogical activity theory, and, secondly, by persistent analysis and correction of didactic 
and methodological materials taken by the students from different printed and electronic 
resources that implement only traditional training model. Formation of the described types 
of professional activities and individual work with the use of EER is not a customary activity 
for the students as some of them do not have such educational activity experience. It means 
that teachers in higher educational institutions need some special training. 

EIEE is designed to overcome these challenges and to make the students’ educational 
activity results-oriented, dynamic and conforming with the modern conditions through EERs 
that provide classroom contact work of the students and a teacher, individual learning of 
educational information, interaction between educational process participants, current testing 
and assessment.

Experience of Astrakhan State University in implementation of the developed 
methodology demonstrates that so called blended learning has a methodological advantage 
as it provides an opportunity to use both face-to-face and electronic modes of learning. 

Electronic educational resources have passed long-term testing during a pedagogical 
experiment aiming to assess the opportunities of digital tools application to form the students’ 
professional types of activities. 

The pedagogical experiment included summative, research and training stages. The first 
stage was to identify the level of the students and teachers’ skills relevant to developing 
and conducting Physics with regard to acquiring new knowledge by the schoolchildren. The 
research stage revealed the opportunities to apply certain elements of EER in order to form 
certain actions of the specified activity; didactic means (tasks, educational maps, educational 
instructions, lessons video clips, etc.), guidelines and actions assessment criteria were tested 
and corrected At the training stage students demonstrated their activities on planning and 
conducting Physics lessons.

The students from various countries of the Caspian region - Kazakhstan, Turkmenistan, 
Azerbaijan - participated in the experiment that has been carried out since 2007 up to the 
present day.

The students were to fulfill the following tasks in order to assess the efficiency of the 
developed methodology:

Task 1. When developing a part of the lesson on creation of new Physics knowledge, 
complete a generalized logical scheme with some specific content (different topics of school 
Physics are suggested be provided).

Task 2. Identify the types of activities on application of new physical knowledge created 
when studying the topic …  (a certain topic is indicated).

Task 3. Choose any topic of school Physics course and plan a part of the lesson on creation 
of new physical knowledge in accordance with the generalized logical scheme. 

Task 4. Design a phase in the lesson that organizes student activities to use new physics 
knowledge.

Task 5. Conduct the lesson that you have developed with the students of a certain year of 
study. 

All the students succeeded in the specified tasks that proves efficiency of digital tools 
application in the process of a modern teacher training in the university. 
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5   CONCLUSION

Astrakhan State University long-term experience in arrangement of training process to study 
the course “Physics Teaching Methods” on LMS Moodle platform significantly changes 
the quality of teachers’ training. Practicing of every action of professional activity provides 
an opportunity to make the graduates ready for work in modern educational space of any 
educational institution with a certain category of students.  

Application of electronic educational resources not only develops the students’ knowledge 
in the subject field but also forms such skills as self-organization, team work, strategic vision 
of searching the ways to solve the problems, systematic thinking, development of leadership 
potential.    
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