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Abstract 
Increasing the students’ motivation for learning is related to the effective management of the student's 
development process, which requires the skills of conducting an active dialogue, organizing 
communication methods, jointly searching for solutions by an educator. 

The main methodological innovations of this direction are connected with the use of interactive 
learning methods, which help an educator and student to interact. 

The goal of this research work is to improve the quality of education which is based on the active use 
of e-Learning and distance technologies through the interactive learning tools development in Moodle 
LMS. 

In order to achieve this goal, we had to solve the following tasks. 

1 The "Student’s identification" project was developed in order to allow Moodle to identify an 
Internet user during the final testing of a discipline. The essence of the project is that the 
browser working with Moodle takes pictures of a user and enters them into the statistics of the 
discipline’s e-learning system, and an educator gets this statistic.  

2 The "Rating of educational material’s sections in the network course" service was developed. 
The rating is formed on the basis of student’s reviews and comments, which allows educators to 
identify sections with a decreasing rating and sections with an increasing rating. Comments and 
evaluations of course elements are reflected in a summary table with fields called "course 
element", "average score», and "number of evaluations". 

3 New types of interactive question tests were developed: a) drag and drop onto image questions; 
b) drag and drop markers questions. This type of a test question allows a student to mark 
certain areas on the image using special markers; c) drag and drop into text questions; d) the 
"Setsplitting" questions allow an educator to create questions, in which a student can split 
elements in groups; e) matching questions, f) short answer questions. 

4 The "Practical test work" project was developed. It offers students to develop a test task for the 
learned material. There are three question types: a short answer from the keyboard; a multiple 
choice question; a matching question. 

5 The "Automated point-rating system (PRS)" project was developed, which contributes to: a) 
improving the quality of the learning process by inuring the skills and abilities of systematic, 
rhythmic, independent work during the whole period of study; b) increasing the students' 
motivation for mastering educational programs by means of a higher differentiation of the 
evaluation of their current work, as well as raising the level of the educational process 
organization in the university; c) the implementation of a quality management system that allows 
educators to quickly optimize the organization of students’ independent work on the basis of an 
analysis of the students' performance indicators, and to timely eliminate shortcomings in 
mastering and consolidating the learning materials; d) obtaining an objective and more accurate 
assessment of the knowledge and level of students’ professional training in the learning 
process. 

The students' progress in PRS is assessed based on grades of theme, boundary and posttests. 

Projects are implemented at C# as plugins to Moodle LMS. 

In 2017, the Ulyanovsk State Technical University (UlSTU) conducted a practical experiment on the 
basis of these projects, in which 500 online and part-time students participated. The experiment 
resulted to 10-12% increase in academic performance. 
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1 INTRODUCTION 
Increasing the students’ motivation for learning is related to the effective management of the student's 
development process, which requires the skills of conducting an active dialogue, organizing 
communication methods, jointly searching for solutions by an educator. 

The main methodological innovations of this direction are connected with the use of interactive 
learning methods, which help an educator and student to interact. 

The goal of this research work is to improve the quality of education which is based on the active use 
of e-Learning and distance technologies through the interactive learning tools development in Moodle 
LMS. 

2 MODELS OF E-LEARNING IN A MODERN TECHNICAL UNIVERSITY 
The most promising direction of the educational process organization is the distance educational 
technologies development in all forms of the university’s education. In this case, the general principles 
of constructing the traditional educational process remain. As the distance educational technologies 
are introduced, the requirements for the quality of educational materials and the provision of training 
sessions and examinations with educational eContent are sharply increased. 

The search and implementation of new opportunities are related to the following models implemented 
in our university: a) training with Web-based technologies (Web-based learning takes up to 30% time 
in this model); b) blended training (traditional learning and e-Learning mutually complement each 
other; the educator's workload is reduced; the need for classrooms in the university is reduced; the 
efficiency of the educator's work is increased); c) online learning (almost the whole educational 
process (90-100%) is over Internet. It is characterized by high interactivity of educational content). 
Bachelor's degree programs are realized using Web-based technologies and blended training; 
master's degree programs use blended and online training; online learning is mainly realized in part-
time education programs and additional education.  

3 INTERACTIVITY IS AN OBJECTIVE NEED FOR AN ONLINE COURSE 
Today it becomes obvious that it is necessary to manage the student's development process, which 
means a priority in the educator's work for a dialogue, methods of communication, a joint search for 
solutions, various creative activities. The main methodological innovations are connected with the use 
of interactive teaching methods facilitating the interaction between educators and students. The 
essence of interactive learning is the students’ involvement in the cognitive process, during which 
students have the opportunity to understand and reflect on what they know and think. In the process of 
joint activity, students make their special individual contribution, at the same time there is an exchange 
of knowledge, ideas, and activity methods. It allows students to obtain new knowledge and develop 
cognitive activity. Indeed, interactive forms of conducting classes arouse interest among students, 
encourage the active participation of everyone in the learning process, contribute to the effective 
mastering of educational materials, form opinions and attitudes of a student; form life skills, and modify 
their behavior. Modern pedagogy highlights interactive teaching forms such as creative tasks, work in 
small groups, educational games, use of public resources, social projects; studying and consolidating 
new material; testing; discussion of issues; solving problems; trainings. The basis of interactive 
approaches is interactive exercises and tasks that are performed by students. The main difference 
between interactive exercises and tasks is that they are aimed not only at consolidating the earlier 
learned educational material, but also on learning a new one. Training based on interactive 
educational technologies involves the new experience formation of the theoretical comprehension 
through application. 

In [1], interactive learning methods (ILMs) allow students to intensify the understanding, mastering and 
creative application of knowledge in performing practical tasks. ILMs increase motivation and 
involvement of participants in solving the discussed problems. ILMs form the ability to justify one’s 
positions, develop the ability to listen to a different point of view. ILMs allow one to get new experience 
of activity; the use of ILMs makes it possible to control the mastering of knowledge and the ability to 
apply the acquired knowledge, abilities and skills in different situations more flexible and humane. 
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4 CREATIVE DEVELOPMENTS FOR MOODLE 
We have identified the need for user identification based on the analysis of opportunities for testing 
knowledge in the Moodle environment. The known methods for identifying the Internet user (browser 
identification; the use of biometric indicators; image matching) have become the basis for our 
university’s project "Moodle-Browser Client". The project identifies the Internet user during the final 
testing of a discipline. The essence of the project is that the browser while working with the system 
takes photos of a user/student, the photo is entered into the statistics report of the passed discipline in 
an e-learning system (ELS). The statistics report is given to an educator.  

The project requires the educator’s participation in the identification process, but we have identified 
the benefits of implementing the project: the conditions for recognizing learning outcomes and 
constructing an individual learning path are realized. The project was tested by part-time and full-time 
students (more than 160 students). 

The use of Moodle’s resources for the organization of training in separate academic disciplines in the 
UlSTU with the use of distance educational technologies implies the evaluation of the service for the 
organization of automatic subscription to courses, the creation of conditions for studying a particular 
course and obtaining statistics with grades for performed tests (assignments) and workshops. The 
service is designed for university’s full-time and part-time students wishing to study a separate 
academic discipline using distance educational technologies. It is also recommended to university’s 
students wishing to make up academic deficiencies upon graduation from academic leave; when 
coming back to the university for continuing education; when changing the profile of training, specialty, 
the form of education within the university; when enrolling for a second higher education (including 
parallel education); when transferring from other universities. 

In order to improve the learning materials contained in the individual (separate) materials of the 
network course, the "Rating of the educational material’s sections in the network course" service was 
developed. The rating is formed on the basis of student’s reviews and comments, which allows 
educators to identify sections with a decreasing rating (in the future these sections should be edited) 
and sections with an increasing rating (these sections can vary based on comments). Comments and 
evaluations of the course elements are reflected in the summary table with the fields called course’s 
element, average score, and the number of evaluations. 

The new types of interactive tests that we use in Moodle are: a) drag and drop onto image questions 
(this type of question allows educators to create test questions in which a student drags words, 
images or both of them from a list and drop them into pre-defined gaps on a base image); b) drag and 
drop markers questions (markers are dragged onto an area on a background image, this type of 
question allows a student to mark certain areas on an image using special markers, which can be 
either one or several); c) drag and drop into text questions (this type of question allows a student to 
create fields in the text that indicate a missed word or phrase, and at the same time create replies, in 
the form of blocks with words or phrases that can fill in blanks with drag and drop); d) type of question 
"Setsplitting" allows an educator to create questions in which a student can split elements in several 
groups (from 2 to 5); e) matching questions (matching questions have a content area and a list of 
names or statements which must be correctly matched against another list of names or statements); 
e) short answer question. In a short answer question, the student types in a word or phrase in 
response to a question (that may include an image). Answers may or may not be case sensitive. The 
answer could be a word or a phrase, but it must match one of your acceptable answers exactly. It's a 
good idea to keep the required answer as short as possible to avoid missing a correct answer that's 
phrased differently. 

The creative ideas of Knowledge Relative Assessment System by H. Bekker's method served as the 
basis for testing "Practical test work" (a new toolkit). It asks students to develop a test for the learned 
material by themselves. There are three templates: a short answer from the keyboard; a multiple 
choice question; a compliance test. The developed test is sent for the educator’s assessment. If the 
evaluation is positive, the test is automatically added to the general question bank concerned with a 
specific topic of a discipline. 

5 THE AUTOMATED POINT-RATING SYSTEM 
The introduced automated point-rating system (PRS) contributes to: a) improving the quality of the 
learning process through the implementation of skills and abilities of systematic, rhythmic, 
independent work during the whole period of learning; b) increasing the students' motivation for 
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mastering educational programs by means of a higher differentiation of the evaluation of their current 
educational work, as well as raising the level of the educational process organization in the university; 
c) implementing a quality management system of education that allows students to quickly optimize 
the organization of students’ independent work on the basis of analyzing the students' progress 
indicators, and to timely eliminate shortcomings in mastering and consolidating the discipline’s 
material; d) obtaining an objective and more accurate evaluation of knowledge and level of students’ 
professional training in the learning process.  

The assessment of students' progress within the PRS is based on points of theme tests, boundary 
tests and posttests. The discipline’s final grade is determined by the sum of the points received by a 
student for theme tests, boundary tests, posttests, and an exam or a final test. 

6 INTEGRATION OF MOODLE WITH INTERACTIVE SERVICES 
Increased research interest is the integration with virtual worlds, representing a 3D virtual 
environment, where users acquire avatar’s appearances and properties (their graphical 
representation). For example, the virtual platform vAcademia [2] represents services for conducting 
and attending training courses, meetings, presentations, trainings. The use of Web 2.0 technologies in 
combination with the capabilities of the virtual world, which allows educators to create interactive 
educational content. Users can communicate and interact with each other in the virtual world through 
chat and also voice with the help of a microphone or video conferencing. Within the research, the 
IDDO ULSTU staff developed a prototype of a virtual classroom based on the tools [4] such as 
educational whiteboards with a set of tools and educator and student’s workplaces. The classroom 
allows a student’s monitor screen to be displayed with the output of a running application or video from 
a student's webcam. 

Integration with the ePortfolio [3] and with our university’s developments allows students to realize 
his/her portfolio of achievements where a student can accumulate individual, educational, creative and 
personal achievements. The ePortfolio of achievements is an approval of the educational progress 
and professional growth.  

The use of website's services opens new interactive features [5], due to which educators, tutors, and 
others can develop interactive applications quickly, and post them on the website with a link to the 
developed application. The service also allows authors to create interactive crosswords, tests with text 
input (the application allows authors/educators to create tasks in which a student has to give a verbal 
answer to the question); closed tests; tasks with audio/video content (the application allows 
educators/authors to organize the work of students with video files, insert tasks into the videos, 
instructions, focus on certain details); tasks like "find on a map" (using the application you can develop 
tasks in which students have to determine the location of various objects on a map), etc. 

7 CONCLUSION 
The search for new opportunities and their expansion helps to improve the educator-student 
interaction by immersing oneself in the problem field of tasks, consistency in the choice of means and 
methods for the learning tasks performance. The further researches will be focused on including 
novelty in the learning process, based on the peculiarities of the dynamics of life and activity’s 
development, the specificity of various learning technologies and the individual’s needs, and also the 
need to implement professional standards requirements. It is necessary to emphasize that there is a 
need to develop mechanisms and procedures for automated assessment of competences (including 
Moodle’s tools) in the run-up to the federal state educational standard of the fourth generation. 

ACKNOWLEDGEMENT 
The reported research was funded by Russian Foundation of Basic Research and the Government of 
the Ulyanovsk region, grants № 16-47-732152 and № 16-47-730715.  

REFERENCES 
[1] T. Panina, Modern methods for activating education: The textbook. Moscow: Academy, 2009. 

7485



[2] S. Panyukova, A. Gostin and G. Kuliyeva, Development of a student's web-portfolio: methodical 
recommendations: The textbook. Ryazan: Ryazan State Radio Engineering University, 2013. 

[3] http://vacademia.com/wiki/doku.php. 

[4] http://www.krestianstvo.org/books/doc/sdk2tutorial/ru/index.html. 

[5] http://learningapps.org/about.php. 

7486




