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The course program is one of the key disciplines, including the subject of 

preparing students for the information industry. Years of experience of the author in 

the teaching program students and students reveals a number of organizational and 

pedagogical aspects. 

First of all, it should be noted the extremely low level of training students in the 

field of programming. Despite the fact that the study of the basics of structured 

programming is part of the state educational standard of general and secondary 

education in the field of informatics, many freshmen has some gaps in its 

development. This is due to the fact that in many schools in the "Programming" no 

qualified experts who could clear and accessible language to explain the subject. This 

situation is quite stable in recent years. Students learn the basics of programming 

within the school course of computer science, and experience considerable 

difficulties in a training program at the university. The successful development of the 

subject is only a small portion of students (10-15% of the total). 
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State educational standard of higher professional education in the IT professions 

and areas of training includes the study of programming in object- oriented paradigm, 

which is practically impossible without the preliminary basic training of students. 

Therefore, if a teacher really wants to teach his students, he has to start from scratch. 

Students consider programming one of the most difficult disciplines and 

experience difficulties in its development. Most of the students (60-70%) at the end 

of training remain at the level of reproductive studies (can only solve common 

problems). 

The above reasoning is because programming is a specific kind of human 

activity, for the successful implementation of which requires not only the use of 

acquired in learning knowledge and skills, but needs and the availability of a certain 

style of thinking. 

Under the style of thinking, understand the open system smart strategies, 

techniques, skills and operations to which the person is predisposed because of their 

individual characteristics. Some researchers define the style of thinking as a system 

of regulatory requirements, forming the approach to the work and its results. 

Some psychologists are classified as mechanical problems affect the thought 

processes on the computer as people think. However, the implementation of the 

teaching and learning of students are often offered algorithms for solving certain 

classes or algorithm (sequence of operations or steps) task. It is assumed that the 

student should be able to do it. The difficulties are mainly related to misinterpretation 

of the original data and the lack of ability of the formal execution of the algorithm. 

Formed in this way is called analytical thought process. Thus, the analytical style of 

thinking is required for a student's ability to impact on the algorithm and the ability to 

perform it. 

The components of the analytical style of thinking: 

1. Analysis of the raw data and interpretation task in accordance with 

predetermined algorithm input data. 

2. Selecting an algorithm from an existing set of ready-made algorithms, 

ie, problems and display algorithm. 

3. Implementation of the solution process through formal and precise 

execution of the operations that make up the algorithm for solving this problem. 

4. Analysis of the results and correction of the original data in the event 
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of a discrepancy between the estimated results. 

The specific properties of the analytical style of thinking: 

• concrete that is that the student uses a common (abstract) algorithm for 

solving a specific problem with a specific input; 

• Granularity (level of detail) – Turn-by algorithm. 

Adequate scientific and methodological literature on the problems of teaching 

programming and schoolchildren use the concept of "algorithmic style of thinking", 

which is a specific way of thinking requires the ability to create an algorithm that 

requires a mental schemes that contribute to vision problems as a whole, its decisions 

in large blocks, followed by a detailed process and informed fixing obtain the final 

result in language form. 

Undoubtedly, algorithmic thinking is an important part of human intellectual 

activity with the use of modern information technology. System thinking is defined as 

algorithmic thinking is determined (in its systematic, but not in the elemental 

composition), necessary and sufficient components that allow you to define a 

particular style of thinking. 

Components algorithmic style of thinking: 

1. The analysis and selection of the desired result on the basis of the input 

data for the problem. 

2. Distribution of operations required for the solution. 

3. Selection by artist, able to carry out these operations. 

4. Ordering and model building process solutions. 

5. Implementation of the decisions and relate the results to the fact that 

should 

get. 

6. Correction of source data or the operating system in the event of 

a 

discrepancy between the results obtained with the proposed. 

The specific properties of algorithmic style of thinking include: 

• discrete (step by step action algorithm specifications, structuring 

transactions); 

• abstraction (ability of abstraction from the specific input data and move to 

the problem as a whole); 
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• conscious expression in forms of language (ability to present an 

algorithm using a formal language). 

It should be noted that the concept of "algorithmic style of thinking" has 

developed in that period of time when the dominant paradigm of structured 

programming. It is based on the use of algorithmic decomposition to solve the 

problem. 

We went down the transition to object-oriented paradigm of creation and use of 

information technology does not deny the necessity of forming algorithmic style of 

thinking, but extends it. 

Education programming in schools should include not only the study of one or more 

programming languages, but is also aimed at the formation of students' thinking 

styles mentioned above, without which this training will not be effective. This 

requires a review and search for new methods, forms, means and methods of teaching 

programming. We distinguish complex methodological procedures, the use of which 

contributes to the development of each of the above styles of thinking. 

For the analytical style of thinking: 

1. Trace – Stepping finished algorithm (linear, branched, cyclic). Algorithms should 

be represented in various forms (verbal description, block diagram programming 

language).  

2. Building a statement of the problem should be solved by the algorithm presented. 

3. Find and fix syntax errors in the algorithm. 

4. Finding and fixing logical (semantic) algorithm error. 

The optimization algorithm is finished. For algorithmic style of thinking: 

Create a new algorithm, its entry, verification and implementation of training or the 

selected artist. 

1. Acquisition of basic algorithms for solving typical problems. 

2. Find and correct syntactic and semantic errors in the algorithm. 

3. The optimization algorithm finished. For an object style of thinking: 

4. Select the domain objects, their static and dynamic properties, the 

construction of the object hierarchy. 

Construction of a model problem. 

A description of the events and the behavior of objects. 
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Fig.1. The algorithm of the problem 

of the quadratic equation program Crocodile ICT 

The use of these teaching methods in the educational process will allow students 

to learn the ways of thinking necessary for the successful implementation of the 

training program, as well as for other types of education and cognitive and practical 

activities. 

In addressing challenges to consolidate knowledge using different approaches: a 

ready algorithm is proposed to be implemented in the program or change the existing 

algorithm, taking into account the conditions for other tasks. Unfortunately, the time 

allotted exemplary program of basic education in computer science and information 

and communication technology to study under "Algorithms and performers" clearly 

insufficient for successful mastery of skills. 

Solving this problem requires specific methods and means of learning. One of 

these tools is a simulation program Crocodile ICT. 

Working with Simulation Crocodile ICT Using panels 

When you open a window on the left side there is a category where you can 

select the desired category. By clicking the sub-category appears. For example, if you 
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select the subcategory Introduction appears on the screen a program that shows the 

job, press start when the program starts and stimulates learning algorithm. 

For example: Problem number 1 solution to a quadratic equation from the book 

“Fundamentals of Computer Appliances” 9th grade, see “The basic properties of the 

algorithm”. The figure shows how the algorithm is in the program Crocodile ICT 

(Fig. 1). 

The program itself is simple to use, this storany it is very convenient. 

This program can be widely used in secondary schools, and college and 

academic Lece. It facilitates the work of teachers at obesnenie programming 

algorithm and demonstrates the process. And you can easily catch students` interest. 

The use of these methods and teaching aids in the educational process will allow 

the students to learn ways of thinking necessary for the successful implementation of 

the program of study, as well as for other types of education and cognitive and 

practical activities. 
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