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Abstract. The paper is devoted to the usage of a mixed learning model 

with elements of project activity in the master's program. Master's 

programs are implemented at the State University of Humanities and 

technology from the 2018/2019 academic year at the faculty of biology and 

chemistry. The main idea of implementing blended learning is to improve 

the quality of the educational process and the practical application of 

learning outcomes in teaching activities. The students involved in are this 

program are all practical teachers and have real opportunities to implement 

the results of the educational process in school practice. Within the 

framework of the educational program, a system has been developed to 

such as extend that ensures the process of creating and implementing 

author's projects in the educational space of the school. The undergraduates 

create their own projects and implement them in the school environment. 

The projects are the product of training, which gives the opportunity of the 

educational program. 

1 A problem statement 

The Moscow region is a rapidly developing region, where the population is growing 

significantly and a large number of secondary schools are being built. Increasing the 

number of students requires training a large number of personnel. According to requests 

from the education departments of the Moscow region, there are more than 40 new 

vacancies for biology teachers just in 2020. A large request is also received from 

metrological institutions [1]. 

In the context of digitalization of society, there is a demand for new technologies for 

training biology teachers, which are a symbiosis of the full-time system and the e-learning 

system. A large number of hours of the curriculum are allocated for independent work. At 

creates the necessity for preparing high-quality remote resources and the usage of existing 

digital platforms (http://human.biodigital.com/index.html; http://school-collection.edu.ru/; 

http://fcior.edu.ru/; http://bio.1september.ru/; http://www.sbio.info/) [2]. The formation of a 

system of mixed training of biology teachers in master's programs to improve the 

effectiveness of education is becoming urgent. 
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1.1 The objective of the work 

Changes in the higher education system in the Russian Federation and the introduction of 

the digital economy represent serious challenges [3], which need to be eliminated by 

introducing innovative educational technologies [4]. An important problem of the modern 

higher education system is the personalization of educational trajectories [5]. The main 

factors of personalization of educational programs are: project activities, research activities, 

criteria-based assessment, blended learning and individual curriculum training [6]. 

Personalization of the learning process is understood as: 

- creating an individual profile of the student; 

- development of individual educational routes that take into account the abilities and 

interests of the student; 

- consistent development of skills and competencies; 

- assessment of the student's progress; 

- the formation of flexible educational environment with the use of technology. The 

most popular tools in the world for personalizing and improving the effectiveness of 

education at the moment are mixed and project-based learning technologies [7]. 

Mixed learning systems do not have a specific authorship. Their formation occurred 

spontaneously, under the influence of individual attempts to change the methodology and 

approach to education [8]. 

In fact, "mixed learning" is an educational technology that combines the work of a 

teacher and online learning. Mixed learning involves elements of independent control of 

individual parameters of the educational process. Control is carried out over the vectors, 

time, place and pace of training, as well as interaction with the teacher [9]. 

Some authors gives the following definition of blended learning: "this is the range of 

opportunities presented by combining the Internet and electronic media, with forms that 

require physical presence in the classroom of the teacher and students" [10]. 

Coming to conclusion from these definitions, it can be argued that the technology of 

mixed learning is an approach that allows you to use the positive features of face-to-face 

and e-learning most effectively, as well as partially avoid the main disadvantages of both 

technologies [11]. 

The main advantages of face-to-face training include natural reactions from participants 

in the educational process, the ability to display a flexible and instant reaction of the teacher 

to the actions of the student [12]; emotional interaction, with the formation of direct 

personal connections, the ability to display emotional intelligence [13]. The main 

advantages of e-education are: the possibility of constant interaction between the student 

and the teacher [14]; increasing the degree of individualization of training; expansion the 

opportunities for communication; high involvement student in the learning process [15]. 

These training technologies have a number of negative features [2]. Internal training is 

clearly limited time to communicate with the teacher, lack of interactivity with the learning 

materials (printing) [16]; low degree of individualization of education, lack of individual 

educational trajectory; low possibility of communication with classmates [17]. E-learning 

has the following disadvantages: well-known systems of electronic resource reaction to the 

student's actions, some delay in the teacher's reaction to the student's actions during online 

interaction [18]. 

By combining these two technologies, you can achieve the maximum effect of the 

learning process, avoiding negative manifestations when using a synergistic system [19]. 

To implement the e-learning subsystem, certain digital resources are required, which 

should have features [20]: a significant amount of data placed on electronic media; a variety 

of forms of information presentation; the ability to create tools and services for working 

with educational information; the ability to interact with educational content [21]. Digital 

resources acquire new didactic properties: 
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- variety of forms to present the educational information and multimedia; 

- redundancy, multi-level, variability; 

- interactivity; 

- flexibility and adaptability [22]. 

When implementing mixed learning models, it is possible to use various types of digital 

educational resources and online services: 

- learning management systems (LMS, Moodle, Edmodo); 

- digital collections of educational objects (unified Collection of Educational 

Resources); 

- online training courses ("Mobile E-School); 

- tools for creating and publishing content and training objects (1C test constructor); 

- tools for communication and feedback (Mirapolis, Viber, WhatsApp, Skype, Google-

duo); 

- collaboration tools (Google Docs, Word Online); 

- tools for creating communities (Facebook, Professionals, Vkontakte); 

- tools for planning educational activities (electronic journals, organizers). 

The most common models of mixed learning at the moment are the following: the 

inverted class model, station rotation, laboratory rotation, flexible model, and Autonomous 

group. 

In recent years, the theme of modernization of the educational process has been clearly 

heard, which involves emphasizing the use of project activity skills. The task of developing 

new competencies and skills that enable students to implement complex projects and 

initiatives is widely accepted and supported by teachers and employers. In there is a 

shortage of management mechanisms and tools educational system that can integrate 

modern project training formats into the educational process on a large scale. And also 

educational organizations face a shortage of specialists who can ensure the development of 

project technologies (mentors, tutors, etc.) [23]. 

After analyzing the main educational trends, we decided to create our own mixed 

learning project, which includes elements of project activities, as a tool for personalizing 

and improving the quality of training at the faculty. 

2 Materials and the results of the research 

The purpose of the research is to plan and implement master's programs "Modern 

technologies of biological education" in the form of blended learning. 

Tasks: 

1. Formation of the basic principles of the mixed learning system with the introduction 

of elements of project activities. 

2. Creating a list of tools for teacher-student interaction. 

Materials and methods of research. 

The study was conducted at the faculty of biology and chemistry of The state University 

of Humanities and technology. 

In the process of theoretical analysis of sources, we used articles published in Russian 

and international periodicals devoted to the problems of mixed, project and distance 

learning. We also used materials from international conferences devoted to the design of e-

learning courses for mixed learning, learning in the digital educational space, as well as 

motivational aspects of interaction in the online environment. 

The construction of the master's degree program was carried out taking into account the 

Federal state educational standard of higher education in the direction of training 44.04.01 

Teacher education. 
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A feature of any master's program is a large number of independent, practical and 

research work, which is reflected in the planning of the educational process. It has a special 

context for a master's degree. In the biological master's program, it is particularly important 

to have video content, video conferences and video communication, as well as equipment 

that can work in this format. 

The first step in building the master's degree program "Modern technologies of 

biological education" in the direction of 44.04.01 Pedagogical education was the formation 

of the curriculum and description of the main educational program. 

According to the standards of the Federal state educational standard, the master's 

curriculum includes three blocks: Block 1 "Disciplines (modules), Block 2 "Practices, 

including research work", Block 3 "State final certification" and "Electives", which in turn 

are divided into basic and variable parts. Table 1 shows the outline of the curriculum. 

The basic part of Block 1 is implemented in a mixed learning model with support for 

the electronic information and educational environment of the State University of 

Humanities and technology. 

The variable part of Block 1 is represented by disciplines that reflect the profile and 

focus of this program. This group of disciplines provides for the use of a mixed learning 

system, with the implementation of project tasks and the use of electronic information and 

educational environment of the State University of Humanities and technology. We set 

certain requirements for each of the projects we create: a certain significance of the 

problem; focus on the result (as a result, the model, the finished product, the creative work 

are presented); clear definition of the stages of project implementation (strict deadlines for 

each stage, goals and objectives of each stage, clear results of each stage); participation of 

experts (third-party experts who are not related to the educational process, but are directly 

related to the subject of project implementation); mandatory teamwork (collective 

creativity, team interaction, distribution of roles, overcoming problems); clear 

organizational structure. In our understanding, a training project combines online and 

offline activities, combines content-project and organizational functions for participants, a 

combination of types of training, and is an active learning method. Also, in the 

implementation of this block of disciplines, the University laboratories, computer classes, 

electronic libraries, as well as the University's IT Park are widely used. 

 
Table 1. Outline of the master's curriculum. 

№ Subject (module) 

Basic part 

1 Modern problems of science and education 

2 Critical analysis and methods of solving problem situations in science 

3 Business foreign language 

4 Professional career technology 

5 Project activities in the educational process 

6 Psychological and pedagogical support of students 

Variable part 

7 Development of individual educational routes in biology 

8 Modern methods and technologies for organizing educational activities in biology 

9 Extracurricular activities in biology at school 

10 Statistical research methods in biology 

11 Project activities in the educational process in biology 

12 Modeling in biology 

13 Biometrics in school 
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14 Innovative technologies in biology teaching methods 

15 Methodology of scientific research in biology 

Elective part. Disciplines of choice 

16.1 Experimental biology research in school settings 

16.2 Field research and features of their organization at school 

Practical training, including research work 

State final attestation 

Facultative 

Methodological seminar on biology 

The use of modern equipment in biology lessons 

 

Creating online projects is widely used in the block of elective subjects. Online projects 

consist of three parts: offline activities (performing an individual part), online activities 

(familiarizing with materials, presenting work results, publishing the final product), and 

online interaction (online communication, mutual verification, reflection). 

54 credits are allocated for the practice block. At each practice, undergraduates 

complete projects. The General defense of the practice takes place in the form of a 

demonstration exam that meets the requirements of World Skills. Block 3 is represented by 

the defense of the final qualification work: the defense of a practically applied master's 

thesis. 

The inverted class model is the simplest form of blended learning. Students work in an 

online learning environment using personal electronic devices that connect to the Internet. 

In process they learn new material or repeat what they have learned. During the lesson, the 

material is fixed and worked with, which can take place in the form of project activities or 

interactive forms. This form of training allows you to minimize front-end work and allows 

you to maximize the implementation of interactive forms of work in the classroom. 

Laboratory rotation is a model in which part of the classes are held in a regular 

classroom, and part of the classes are held in a laboratory (computer class), where students 

work individually in an online environment. When working in an online environment, 

students learn new material, consolidate what they have learned, train various skills, and 

work on their own projects. 

To implement project-based learning, we offer our students to use certain tools. 

Tools for online work: 

1. Use of electronic information and educational environment of the State University of 

Humanities and technology. The information data management system provides great 

opportunities for remote work with materials. This environment contains not only the 

materials provided by teachers, but also provides access to information data from 5 large 

online libraries, allows you to distribute participants into teams, make reports on the results 

of each planned event, allows teachers to put links to their resources outside the information 

and educational environment of the University, and allows you to organize communication 

between students and teachers. For the study of biology, the possibility of using video 

lectures and video information related to laboratory work is significant. 

2. With the help of Google documents and tables, we create a map of problems in 

projects, organize deadlines for all types of work, and use it to place project solutions and 

final presentations of teams. A distinctive feature of this service is the ability to work with 

documents in groups, use a variety of formulas, a significant Arsenal of applications for 

working with data. undergraduates can conduct online surveys of experts and interested 

parties directly in the service. The service sends notifications about new messages or 

comments when working with documents in a group. A unique feature is the ability to 
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access information using a QR code. Another important element is the ability of the teacher 

to give individual tasks to undergraduates and get the results of completing tasks. 

3. We have clearly seen in practice that the use of social networks in the educational 

process significantly changes its quality, since for undergraduates, social networks have a 

number of advantages, let's name the main ones: 

A) a familiar and user-friendly application interface, which in fact creates a comfortable 

environment for sharing information, since it is more familiar than the same Moodle; 

B) social accessibility of teachers in networks, a large number of tools used; 

C) full identification – in social networks, the person is mostly himself and the students, 

and the teacher is easier to understand what kind of person you are communicating with and 

what he is; 

D) the ability to fully filter incoming information. 

4. The use of tools with the possibility of video transmission is mandatory in the study 

of biology. Video files are widely used during consultations and individual work with the 

teacher. For example, using Skype, the teacher can conduct remote consultations and 

laboratory classes using microscopes. When working with drugs on trinocular microscopes, 

one eyepiece is used for a video camera, which outputs the image directly to the network 

and makes it possible to conduct classes remotely. The second of the main methods of 

using video communication is the teacher's control over the practical activities of 

undergraduates, students conducting laboratory and practical classes during practical 

training. The third method of use is online observation of experiments using various 

electronic biological tools by members of project teams and discussion of the elements of 

conducting during the course of conducting, which allows remote correction of emerging 

problems. In addition to Skype, other video communication tools are also used: Viber, 

WhatsApp, and others. 

5. The YouTube service is also Indispensable, where it is most optimal to place video 

information necessary for studying academic subjects.as in the case of working with video 

broadcasting tools, you can use laboratory biological equipment with built-in cameras for 

high-quality transmission of material. 

We have also developed guidelines for the formation of digital literacy of students. 

These recommendations help to effectively implement a blended learning system. When 

developing a curriculum in a distance format, much attention should be paid to the 

formation of the main blocks of the course. in our opinion, these should be the following 

blocks: 

- introductory instruction on the implementation of the discipline in a remote format and 

working on the Moodle platform; 

- glossary (terms and tools used in distance education formats); 

- placement of informational, lecture, methodological and control materials on the 

platform, as well as links to external resources that are freely available; 

- placement of materials for practical training (Youtube); 

- links for practical training in online video communication. 

It is most rational to place the training course on the platform that the educational 

organization has access to, but since the most common option is to use Moodle, we use it in 

our work. 

The first step is to familiarize students with all the features of the educational platform, 

its interface, Glossary, information search capabilities, passing tests, and using links to 

external educational resources. 

The second step is to create educational content on external resources. To do this, you 

will need at least a laptop with a microphone and a camera, but ideally, of course, it is a 

video camera, a tripod, a lapel microphone, a lighting device and a computer for video and 

audio processing. 
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At first, in order to create a training video, you need to record it. You can use a wide 

variety of programs to record videos, but we want to highlight some of them: 

CamStudio - "Open source" is a very simple program for recording video from the 

screen with audio support, supports recording in several formats. 

Jing can shoot videos and take screenshots, it is possible to add text boxes, arrows or 

rectangles to highlight the desired moments, record audio, and send the recording results to 

Screencast.com, Flickr, Twitter, and other web services. 

Webinaria-recording is in. avi format with the possibility of further conversion to. flv, 

there are hot buttons for starting/stopping recording, there is an interesting function for 

combining two video sources (for example, a webcam and screen recording). 

Windows Media Encoder is a powerful application for capturing audio and video 

content with multi-channel high-quality sound, supports HD. 

Using the iSpring program will allow you to record a high-quality video directly from 

Microsoft Power Point, with the ability to demonstrate a presentation, process and overlay 

video and audio tracks. 

The next step is usually video processing, for which we recommend the following 

programs: 

DaVinci Resolve is a professional video editor, focused on post-production and has a 

huge number of tools for adjusting the image and sound. For the free version, there are 

several restrictions that the average user will probably not notice. 

Shotcut - an editor that will be equally good for both beginners and more experienced 

users, has a flexible, intuitive interface and great support for video formats, transitions, 

combined filters and export are also available not only in a given format, but also for a 

specific device. 

Lightworks is a program that supports multi-camera editing and color correction. 

OpenShot can work with various video formats, supports an unlimited number of tracks, 

and also has a good gallery of transitions, filters, and titles. 

Movie Maker is a simple yet functional editing app that lets you easily combine 

multiple videos, edit them, and add different effects. It offers a whole set of filters, 

transitions, and music, as well as allows you to change the playback speed and apply a blur 

effect to the video. 

After creating the video, you will need to upload it to the video hosting service so that 

your students have access to the materials. 

YouTube, which is the most popular video hosting service in the world and is used by 

billions of visitors from all over the world every day, is the most convenient way to post 

videos. You can post any video on YouTube, subject to copyright and content censorship. 

Also worth noting is a new video hosting service – Yandex, which also hosts videos for 

free, but there is censorship on content and copyright. An interesting tool is Vimeo, a 

popular video hosting service that has the main distinguishing feature-the complete absence 

of advertising. Do not forget about the possibility of free video posting on Vkontakte, 

Odnoklassniki, Video mail, and Facebook. Also popular Russian video hosting is RuTube, 

which also has great opportunities for hosting training videos. 

The next step in preparing for the implementation of the online part of the course is to 

select a tool that you will use to conduct online classes in the video conference format.  

Our recommendations for choosing a tool are described below. 

In Google Hangouts, up to 10 people can communicate via video call. The service also 

supports simultaneous voice chat and allows participants to join the conference via email or 

a shared link. 

Cisco Webex Meetings-the company's web conferencing app, free of charge, supports 

up to 50 video conference participants, calls are limited to 40 minutes, however, there are 

no restrictions on the number of calls you can make, as a gift you get 1 GB of cloud 
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storage. There is support for features such as screen sharing, video recording, surveys, 

voice detection, and file sharing. All meetings and recordings are fully encrypted. In 

practice, the registration process is very difficult. 

Zoom Meetings-users can hold video conferences for up to 100 participants for free, but 

conferences with 3 participants or more are limited to 40 minutes. The app allows 

participants to join via the Internet, special apps, browser extensions, and mobile devices 

using the iPhone and Android apps. You can record video or audio locally and share the 

screen image with other conference participants. 

Skype-suitable for video conferences for small groups of up to 50 people, in practice, 

when joining more than 15 people starts to hang up a lot. 

Jitsi is a free project. It should be noted that there is theoretically an "unlimited" number 

of service participants, but based on practice, joining more than 35 people to a video 

conference causes the system to overload and it starts to hang. Screen sharing and chat are 

possible. 

Facebook Meeting Room is a completely new tool that almost does not load the system, 

supports video conferencing for up to 50 people. There is a possibility to show the screen, 

the disadvantages are the lack of video recording in the program and the lack of chat. 

Discord was once created as a free messenger with support for VoIP and video 

conferencing for gamers. Now this service has become much more popular, even among the 

business audience. The great advantage of Discord is that it is free of charge. 

Also, if you have a small group, do not forget about the possibility of using WhatsApp, 

Viber, FreeConference. 

If you have the opportunity to purchase paid solutions, the most attractive option is to 

use Microsoft Teams, Zoom, Skype for business, TrueConf, MyOwnConference [9, 12]. 

The final stage is to check the competencies received by students, which are divided 

into theoretical and practical. Practical skills can be tested by performing exercises in a live 

video conference, or by recording the skills demonstrated. Writing an essay, developing a 

project, and passing testing in the Moodle system are suitable for the theoretical block.you 

can also use software solutions. 

With Kahoot, teachers can simultaneously interview all students and immediately find 

out their weaknesses and strengths. 

Quizziz-the teacher creates a survey, students respond to it, here they can't see each 

other's answers, and the data obtained can be uploaded in Excel format. 

Mentimeter.com – free, simple, stylish online service for creating surveys and voting in 

real time, you can use a ready-made example or create your own presentation-an interactive 

whiteboard with questions. 

If students are doing a project, it will be interesting if they complete it in Padlet or 

Google Forms, and make a presentation using Prezi or Tilda. 

3 Conclusions 

One of the main elements of success is the digital and methodological literacy of the 

teacher for working in a mixed learning system and implementing project-based learning, 

since the effectiveness of work in this system depends very much on the level of 

competence of the teacher. The main tasks of the teacher in the implementation of mixed 

and project-based training are: organization of team work, management of team progress 

from stage to stage, management of communication within teams, motivation management, 

control of understanding the tasks of the current stage, monitoring the results of 

participants, conflict resolution, resource and information support, organization of General 

events, organization of work with experts, organization of interaction, organization of 

reflection. 
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The digital transformation of society has significantly changed the criteria for the 

effectiveness of educational organizations, which has led to the need to personalize the 

educational process at all levels of education. Understanding the need to transform higher 

education in the direction of its personalization and building individual trajectories for the 

development of students ' competencies, we can conclude that it is necessary to introduce 

technologies that will effectively achieve these results. Accordingly, the introduction of 

elements of project activities, research activities, criteria-based assessment, mixed learning 

and individual curricula is an urgent modern need. 

Taking up the challenge of modernity on the need to introduce personalized training in 

the higher education system at the faculty of biology, chemistry and ecology of the State 

University of Humanities and technology, the master's program "Modern technologies of 

biological education" has been developed and implemented since the 2018/2019 academic 

year in the direction of training 44.04.01 Teacher education, correspondence education. 

This program is implemented on the basis of a mixed type of training and the use of 

elements of project-based training. The full-time part of the course includes classes in 

laboratories, an IT Park, interactive classes, consultations with experts in the field of 

General education, and protection of developed projects. The electronic component of the 

course is implemented using the electronic information and educational environment of the 

State University of Humanities and technology and access to electronic libraries and 

databases. There is a significant increase in students ' motivation to master the program 

materials. Prospects for further research lie in the study of improving the level of efficiency 

of the program development with the introduction of innovative educational technologies. 
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