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INTRODUCTION 

Modern information and communication technologies take part in educational 

process everywhere. So-called e-learning captures the minds of all participants of 

learning process. Nowadays all the tests, term papers and dissertations are done by 

computers, but before they were written by hand. Automated test systems are being 

used for testing knowledge. Electronic digital devices are being used for modeling 

different scenarios and all sorts of measurements. Different information and 

communications services and systems are being used for interaction between the 

participants of educational process 

To date, one of the fastest growing areas in the industry of information technologies 

is the mobile industry (http://canalys.com/newsroom/smart-mobile-device-

shipments-exceed-300-million-q1-2013; http://www.gartner.com/newsroom 

/id/2525515). According to a retrospective analysis of the global market for mobile 

applications, the average annual growth of the market is 293%. After 2012, the 

global market for mobile applications has reached 8 billion dollars in cash 

(http://www.json.ru/files/reports/2013-08-07_Mobile_Development_MW_RU. pdf). 

Today everyone can download and install and configure the tools for developing 

mobile applications to further their coding for the selected operating system, then 

deploy your project in the specialized markets. 

Big industry has emerged in the world of developers, whose interests are mobile 

applications. They affect all spheres of human activity, from games and applications 

for online store, to big training and educational systems. Mobile applications are 



426                                             Andrey Tsaregorodtsev, Alexander Karasik 

very popular because they are functually rich and have got great technical capacities. 

They possess a high degree of mobility in the modern world. It is appreciated very 

highly. 

Mobile information technology is penetrating in education. 

 

1. INСLUDING MOBILE DEVICES IN LEARNING 

Many educational institutions around the world are actively implementing and using 

mobile devices and applications in their lessons. 

Example, in schools of the United States tablets are replacing PCs. According to 

Apple Insider referring to a note to investors, analyst Charlie Wolf of Needham & 

Company shipment of personal computers in educational institutions of the United 

States declined by 265 thousand pieces or 13.9% in percentage terms for the last 

year. At the same time, Apple sold nearly 1 million iPads in the segment of 

secondary education in June 2013 (http://www.cnews.ru/top/2012/09/06/v_shkolah 

_ssha_ipad_vytesnyaet_pk_v_rossiyskih__pochti_ne_ispolzuetsya_502027). 

Another example is that the Education Minister of France Vincent Peillon initiated 

the "digital era" in schools and proposed to use tablets in learning. "Tablets have 

significant motivational impact on the generations that were born when modern 

technologies arise. It was found that attention is kept much longer when using the 

iPad. This raises the question of visualization. Using devices with touch sensors 

offers many advantages including allowing the child to active take a part in learning. 

The ability to manipulate information makes it easier to assimilate. As in video 

games, a rare learning logic from own mistakes appears. It is easier to make 

mistakes. Losing streak in video games teaches us to win. Thus, this reinforces the 

desire to move forward" said child psychologist of the clinical hospital center of 

Pantene, Michael Stora (http://www.atlantico.fr/decryptage/peut-on-se-fier-cette-

etude-qui-montre-que-tablettes-permettraient-aux-enfants-mieux-reussir-ecole-

michael-stora-philippe-cottie-753805.html). 

Many Russian educational institutions try to keep up with the world trends and also 

introducing mobile gadgets in educational process. So the experiment on 

introduction of e-books in secondary education ended in Russia 

(http://www.rb.ru/article/v-rossii-zavershilsya-eksperiment-po-vnedreniyu-

elektronnyh-uchebnikov-v-sredney-shkole/7044167.html). The experiment was very 

successful and the participants left a lot of positive feedback. 

 

2. KEY REQUIREMENTS OF EDUCATIONAL MOBILE 

APPLICATION 

If you take a closer look at using mobile devices, it can see that schools and 

universities are using mostly tablets and e-books and use them only as a means of 
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content consumption. In other words, students learn only consume information, but 

do not create it. This can lead to further oppression of creative and artistic abilities. 

The current using of mobile devices in educational process is missing the element of 

testing knowledge. It is also required when getting new knowledge. It follows from 

the above that this approach is ineffective. 

The way out of this situation is redefining emphasis when using mobile devices. 

Instead of mobile gadget like a container for educational content, center of attention 

must be educational mobile applications with rich functionality that will enhance the 

effectiveness of the educational process. However, not every mobile application can 

be used as educational. It must meet a number of key requirements: 

1. Consistency and continuity. All information should be providing 

sequentially, as if it was presenting in the course of the discipline. The information 

providing in each new section should base on the information in the previous 

section. 

2. Structure and conciseness. All information of the subject area that is used by 

the application must be present in a structured and concise form. The user of the 

application must be aware of where he is, and he should not be confused with 

present information. 

3. Visibility and informational value. The data, which used the application, 

should be concise and informative. It must be easily understood and remembered. 

4. The control of knowledge. The application must have the functions of 

control of knowledge, because it is an integral part of the educational process. 

You can also select several additional requirements to educational mobile 

applications. You can pay no attention to them, but they maybe taken into account in 

the development of educational mobile apps: 

5. Interactivity. The application must allow the user to make different decisions 

in the course of its use and interact with it. This allows you to keep a child's 

attention for long periods and make an element of creativity. 

6. Communications. The application must allow sharing results. For example, 

the exchange of test results between children and their parents through e-mail. 

 

3. EDUCATIONAL MOBILE APPLICATION “CHEMISTRY” 

A good example of educational mobile application is the mobile application 

"Chemistry", developed by the Russian State Vocational-Pedagogical University. 

The application is dedicated to the study of the science of chemistry. This science is 

difficult enough when you study at school and University. 

The application “Chemistry” is a mobile application. It does not use internet 

connection and it includes all information. 
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Information in the application is to encourage the user to explore and interact with it 

directly, rather than through special buttons. Important information is presented 

immediately, secondary and detail information goes to the background, but is 

available in one action. 

The application is developed for the version of the mobile operating system 

Windows Phone 7.1 and above. The application is constantly being updated and 

improved. Developers are adding new functions and features. 

The application “Chemistry” is divided into 5 major programming blocks: 

"Elements", "Substances", "Tables", "Reactions" and "Control". 

The block "Elements" provides a convenient interactive form with all known 

chemical elements (Figures 1, 2). All items are presented as tiles. Each tile displays 

basic information about chemical element: number, designation, name, radiation if it 

is radioactive. If a user chooses any element he navigates to a page that contains all 

the known properties and detailed description with the image of the element. All 

elements in the block are divided into groups according to the classification of the 

chemical elements in the periodic system D.I. Mendeleev. 

 

Figure 1. Page “Elements” 

Source: http:/ /www.windowsphone.com/ru-

ru/store/app/химия/6fce68c2-f961-47c2-94bd-59b53adbaba7 
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Figure 2. Page of element “Hydrogen” 

Source: Application “Chemistry”.  Own elaboration  

The block "Substances" contains many different substances studied as part of 

school disciplines (Figures 3, 4). All substances in this block are divided into 

groups according to the classification of inorganic chemistry. In addition, 

substances within groups are divided into subgroups. This block is implemented an 

interactive search to easily find the necessary substance within it. Each substance 

appears in two rows for ease of retrieval and perceptual information. The first 

(large) line contains the formula. The second line contains the name. When the user 

is choosing the substance, he navigates to the page with the detailed description 

about it. This page contains name, group, subgroup, formula and detailed 

description. 

Blocks "Elements" and "Substances" also include a large number of 3d models of 

chemical elements and compounds (Figure 5). All 3d models are interactive. They 

can be rotated in different directions and scale using multitouch. 
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Figure 3. Substance groups 

Source: Application “Chemistry”.  

Own elaboration  

 

Figure 4. Page of substance 

“Calcium oxide” 

Source: Application “Chemistry”.  

Own elaboration  

 

Figure 5. 3d-model of substance “Calcium oxide” 

Source: Application “Chemistry”.  Own elaboration  

The block "Tables" includes the periodic system of chemical elements and table of 

solubility of salts and acids and bases (Figures 6, 7). All tables in this block are 

interactive. You can access information about element or substance. 
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Figure 6. Mendeleev’s table 

Source: Application “Chemistry”.  Own elaboration  

 

Figure 7. Table of solubility 

Source: Application “Chemistry”.  Own elaboration  

The block "Reactions" allows for a variety of reactions between chemical elements 

and substances and presents the results of reactions in a convenient interactive form 
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(Figures 8, 9). In any reaction user allows to select from one substance to two 

substances. After the reaction, by clicking on the appropriate button, the 

application switches to the page with the reaction result. This page contains 

reaction formula. 

 

Figure 8. Page “Reactions” 

Source: Application “Chemistry”.  Own elaboration  

 

Figure 9. Page of reaction result 

Source: Application “Chemistry”.  Own elaboration  

These blocks are reference material. It can be used in the educational process for 

study the elements and their structures and for study the periodic table and for 

study substances inorganic chemistry and for study the table of solubility of 

substances and for study the basics of reaction formulas. All the information in 

them is very good to remember and learn. 
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The main tool in testing knowledge is the block "Control" (Figures 10, 11). It 

provides various kinds of tasks in a test form from the name of an element, to insert 

the missing substance in the reaction formula. Each type of test contains ten 

questions. It randomly generates when loading of a test. After passing, the test 

counts the time and the percentage of correct answers. You can study errors made 

during the test for more learning. Many of the items are in colors for better 

understanding and memorizing. The list of tests is constantly update. 

 

Figure 10. Page of test 

“Name of an element” 

Source: Application “Chemistry”.  

Own elaboration  

 

Figure 11. Page of test result 

Source: Application “Chemistry”.  

Own elaboration  

Taking into account the foregoing, the application is fully consistent with the key 

requirements. 

To date, the application "Chemistry" downloaded over 45 thousand users. Rating is 

4.5 out of possible 5 points. Users left about 270 ratings and reviews from Belarus, 

Great Britain, Latvia, Russia, Ukraine and United States of America. Many users 

really help track errors that relate to the subject area when they left feedbacks, 

because a very large amount of information. All users agree that the educational 

mobile application "Chemistry" is awesome. They are even willing to pay for it. 
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In general, the application "Chemistry" is designed in such a way that it can be 

used as a reference platform for developing educational mobile applications for 

other substantive and scientific areas. 

CONCLUSION 

To sum up, educational mobile applications have a great future. In connection with 

the spread of education and its orientation towards the use of new technologies and 

means of education educational mobile applications will be very good assistants 

when studying a variety of scientific areas. Technology that helps to develop 

mobile applications allows you to make the process of learning more interesting 

and interactive. It is the most important thing. Of course, this advantage will affect 

the quality of learning. 
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