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Abstract 
When computer-assisted training is used the content is provided in a certain order with 

relatively small portions (steps). When developing training programmes of the basic elements of a 
hockey stick or ball handling, the number of steps depends on the complexity of the techniques to 
be trained. Each step of the programme includes introductory, informational, operational and 
control frames. The introductory frame is a pedagogical task of creating a motivation and an 
overview of the competitive activity. The informational frame is transfer of theoretical knowledge 
when studying a particular method of action (explanation, demonstration, repeated and contrast 
demonstration, demonstration accompanied by simultaneous explanation). The operational frame 
includes practical drills – the exercises aimed at mastering the action trained. The control frame 
serves to perform a test to check the quality of the techniques proficiency and the effectiveness of 
training. 

The test and drills are performed on the playing ground with computer-controlled light 
emitters, generating unallowed light dynamic areas to be evaded by an athlete and/or sports 
implement. These areas emulate counter-players’ actions and while moving, put obstacles on the 
athlete’s way. The zones are moving following the course of straight lines up to meeting with the 
boundaries of the training area or among themselves. After colliding, as absolutely elastic bodies, 
they are moving until colliding again according to the laws of mechanics. 

The technique training programme is selected, for example, consisting of two basic elements 
– groundmoves with the subsequent handling of the sports implement. When at the first step, the 
trainee evaluates the emulated game situation, adjusts his/her speed and technical capacities to the 
dynamics of unallowed zones movement and then, at the second step, he/she performs the 
groundmoves. If there are no errors, the diameter and/or the speed of the unallowed zones is 
increased until the trainee fails to accurately perform the action being trained. Then, having 
mastered the groundmoves, the trainee learns to perform the second element – passing the 
implement to one of the fellow trainees.   

When testing the skill of the action handling, the diameter, the movement speed and the 
number of the unallowed areas are assigned according to the athlete’s proficiency level. 

Keywords: sport, team sports, technical actions, basic technical elements, computer-
assisted training. 
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1. Introduction 
Technical actions training is more typical of the first, so-called basic stage of athlete’s 

technical training, where the main (basic) elements of a hockey stick or a ball handling are 
receiving, passing, groundmoves, dribbling, tackling, steal, throw and shooting (Rami, 2011; 
Plotnikov, 2012; Bykov, 2012). 

According to V.V. Plotnikov (Plotnikov, 2012), the pass and dribbling effectiveness in hockey 
is to be higher than 46-47%. According to V.V. Suvorov (Suvorov, 2007), the effectiveness of short, 
medium and long ball passing forward, momentum passing and dribbling of youth footballers is 
approximately 60%. However, they are used in the competitions relatively seldom as a result of 
inadequate training of those play elements. This hampers the execution of group tactical actions 
done by at least the player holding the ball and doing dribbling and the player he interacts with 
through the ball passing. 

It is noted in paper (Afonshin, Rozhentsov, 2016a) that to achieve good level of basic 
technical elements proficiency multiple drill repetitions are required, but the uniformity and 
monotony of training sessions result in an athlete’s psychological tiredness, fatigue and loss of 
interest. Therefore, when choosing training tools it is necessary to make a wider use of techniques 
to create a positive emotional background. This will not only ensure high performance, but will also 
contribute to a faster athlete’s recovery after an intense workout. 

In this regard, the search and study of new methods and techniques for application of 
emotional and comprehensive training aids to teach youth athletes to perform technical actions to 
enhance their overall proficiency is a prerequisite to improve training programmes in many sports 
(Maslo, 2010). 

The use of information technologies for technical and tactical training in team sports were 
examined by the authors earlier, the method of technical (Afon'shin et al., 2014; Polevshchikov et 
al., 2014; Afonshin, Rozhentsov, 2016b) and tactical actions training by simulating game situations 
in the virtual reality (Rozhentsov, Afon'shin, 2013), technical and tactical training in team sports 
having been proposed (Rozhentsov, Afon'shin, 2014). 

One of the promising ways of teaching motor actions in team sports, according to A.V. Bykov 
(Bykov, 2012), is the application of computer-assisted learning. 

The purpose of this paper is to develop the technology of computer-assisted instruction 
of technical actions in sports. 

 
The technology of computer-assisted technical actions training  
The technology of computer-assisted training, according to A.I. Uman (Uman, 2012) and 

V.A. Kaver (Kavera, 2013), appeared in the early 1950s. It is at that time when the American 
psychologist B.F. Skinner firstly proposed to enhance the effectiveness of learning, having 
constructed it as a consistent programme of information submission and control. The technology of 
computer-assisted training involves learning of study material supported by training devices 
(computers, programmed textbook, etc.). The main feature of the technology is that all the study 
material is submitted in a strictly algorithmic order in relatively small portions (steps). 

When developing the basic elements training programmes of a ball or a hockey stick handling 
it is important to take into account the biomechanical features of the technique and the general 
principles of programmed instruction. The number of steps in the training programmes for each 
basic element depends on the complexity of the certain technique. Each step of the programme 
includes introductory, informational, operational and control frames. The introductory frame is a 
pedagogical task to create a motivation and an overview of the competitive activity. 
The informational frame is transfer of theoretical knowledge when studying a particular action 
(explanation, demonstration, repeated and contrast demonstration, and demonstration 
accompanied by simultaneous explanation). The operational frame includes practical assignments 
– drills aimed at mastering the action trained. The control frame is to perform a test to check the 
quality of the technical action mastery and the effectiveness of learning (Bykov, 2012). 

A test and drills are executed on the playing ground where computer-controlled light emitters 
generate highlighted unallowed zones for an athlete and/or an implement. The zones emulate the 
counteractions of the opponent players and while moving, hamper the athlete’s movement. 
The zones are moving following the course of straight lines up to meeting with the boundaries of 
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the training area or among themselves. After colliding, as absolutely elastic bodies, they are moving 
until colliding again according to the laws of mechanics. 

The technique training programme is selected, for example, consisting of two basic elements 
– groundmoves with the subsequent handling of the sports implement. When at the first step, the 
trainee evaluates the emulated game situation, adjusts his/her speed and technical capacities to the 
dynamics of unallowed zones movement and then, at the second step, he/she performs the 
groundmoves. If there are no errors, the diameter and/or the speed of the unallowed zones is 
increased until the trainee fails to accurately perform the action being trained. Then, having 
mastered the groundmoves, the trainee learns to perform the second element – passing the 
implement to one of the fellow trainees. The fragment of the drill to train groundmoves followed by 
ball passing is shown in Figure. 
 
  

 
 
Fig. The fragment of the drill to train groundmoves followed by ball passing. 
 

By the maximum moving speed and the diameter of the unallowed zones, the trainee’s 
movement speed and the non-failure time while executing the drill they assess technical and 
tactical and physical fitness, the ability to see the playing ground, to foresee changes in the game 
situation and implement skills efficiently (Afon'shin, 2015). 

When testing the mastery level the action trained, the diameter, the movement speed and the 
number of unallowed zones are assigned by the corresponding proficiency level. 

 
2. Discussion 
According to V.A. Kaver (Kavera, 2013), when developing the technology of computer-

assisted training, N. Crowder developed so-called branching programmes, which depending on the 
learner’s test results submitted different learning material for independent work. The domestic 
pedagogical school is represented by V.P. Bespalko who was engaged in the development of that 
technology and who outlined the main principles of training arrangement and identified the types 
of training programmes: 
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- linear programmes (consecutively changing small information units with test assignments); 
- branching programmes (if the difficulty arises, more information is provided to the student 

to help him/her to do the test and give the correct answer); 
- adaptive programmes (provide the learner with the opportunity to choose the difficulty level 

of the training material and to change it after it has been mastered); 
- combined programmes (include fragments of previous programmes). 
Computer-assisted training ensures actions acquisition under the strict requirements, 

according to V.N. Blednova et al. (Blednova et al., 2013), has several advantages: 
- learning information capacity is increased; 
- feedback is enhanced; 
- every trainee works at his/her optimal pace; 
- self-control and self-regulation skills are formed. 
In sport programming is quite a strictly deterministic system of successive and acquired in 

practice operations and actions giving certain outcomes within the allotted time (Sakharova, 
2004). 

According to V.P. Filin and N.A. Fomina (Filin, Fomin, 1980), computer-assisted movement 
instruction involves such a teaching method, which reduces the unwanted effects of random 
exercise leading to the ultimate goal.  

Compiling the learning process depends on the structural complexity of the actions trained, 
influenced by several factors (Bykov, 2012): 

- a number of phases comprising an action; 
- movement accuracy requirements in space and time; 
- specifics of movement coordination in each action phase and in the action as a whole; 
- simplicity and complexity of the rhythmic structure of the action. 
When computer-assisted instruction is in place the mastery of next portion of knowledge and 

skills is examined after each step. This provides the possibility to adapt the pace of learning to the 
learner’s individual characteristics. At the same time, it is necessary to clearly articulate learning 
goals and objectives for each class, each stage of the class, and ways of achieving them for some 
motor drills. In this way, the didactic principles of consciousness and activity are implemented 
(Bykov, 2012). 

Computer-assisted instruction method used with training computer linear programmes is 
successfully applied for training practical skills in shooting and in the theoretical study of gunnery 
regulations followed by the practical study. The learner plunging into the atmosphere of the 
assignment falls into the conditions under which the instructor is technically facilitated to pay 
attention not only to the way the shooter on the whole performs the action, but also to analyze 
constantly the accuracy and speed of the action individual elements. Having identified the 
weaknesses and focusing on them, the instructor in this way contributes to learners’ further skills 
development. This circumstance ensures not only automation of a skill as it takes place outside the 
computer-assisted instruction, but also working out the shooter’s absolute proficiency, which in a 
quality manner differs from simple automaticity attained through higher productivity. At the same 
time, this productivity is the result of not only trainees’ physical activity intensification but an 
increase in the proportion of creative mental operations (Aksenov, 2015). 

However, it is not always possible to train complex movements through programmed 
training using a linear principle, since not every assignment can be divided into simple elements, 
which will not change the logical internal content of the assignment. This problem is solved while 
maintaining structural and biomechanical integrity of the exercise by means of branching 
programming. Provided by the programme, training errors and ways to correct them makes the 
learning process more effective and individualized than the linear method of learning material 
disposition (Sakharova, 2004). 

For instance, in gymnastics they widely use the algorithm of linear-branching programming 
when training motor actions, both beginners and highly skilled athletes. Such programming 
provides for the distribution of the learning assignments when training motor actions into the basic 
and supplementary ones. The transition from one main task to the following one is possible only if 
the previous learning material has been well acquired. If there is a difficulty in performing the basic 
tasks there arises a possibility to perform supplementary assignments, and then doing the 
following main task is allowed (Pimakhin, Furmanov, 2014). 
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Training programmes compiled due to the complexity of technical actions acquisition in 
volleyball following the principle of linear-branching programming results in a better and faster 
skills development. Movement complexity in volleyball is conditioned by the playing technique 
composition consisting of two parts: an attack technique and a defense one. Each of these parts is 
subdivided into two subsections: relocation techniques and ball handling ones. Each subsection 
includes a number of techniques that are different from each other by the execution details. The 
training programme consists of a theoretical part and a practical one. The aim of the theoretical 
part is forming with the trainees a comprehensive and science-based knowledge of movement 
trained. First, a semantic meaning of the technique execution of the game technique accompanied 
by the record improving knowledge assimilation is given in a concise form. The process of drills 
learning in a programmed form takes place in the practical part. This facilitates to run effectively 
the learning process, taking into account the athlete’s individual motor experience. In addition, 
training programmes form the skill to evaluate the movement in time and space, according to the 
degree of muscular effort, those programmes take into account the didactic requirements of 
learning (Pimakhin, Furmanov, 2014).  

One of the approaches to develop the ideas of computer-assisted instruction, according to 
A.V. Bykov (Bykov, 2012), is using the principles of educational kinesiology, which increase the 
efficiency of the motor actions learning process and movements control in the course of a training 
session. This is achieved through high-level didactics (especially what concerns the principles of 
consciousness and performance), i.e. by means of focusing on self-learning or movements self-
management. 

Another approach to computer-assisted instruction is the technology of mastery learning 
(Kavera, 2013), proposed by the foreign authors: B. Bloom, J. Carroll, J. Block, L. Anderson. They 
hypothesised that the learner’s abilities are found out mainly under the optimally selected for the 
certain individual conditions. Therefore, here an adaptive learning system that allows all the 
students to learn the programme material is required. Mastery learning technology sets the 
universal for all students mastery knowledge level, but at the same time makes for each learner the 
certain time, methods and forms of training variable. The main feature of this system is identifying 
the standard of mastery learning to be accomplished by all the learners. Mastery learning 
technology can be applied successfully at the beginner’s stage of training technical actions to 
children and adolescents. 

 
3. Conclusion 
The technology of computer-assisted training of technical actions to children and adolescents 

will enhance the interest in the learning process, will optimise the training session structure and 
the training quality. 

The training programmes compiled on the basis of linear-branching and adaptive 
programming, in our opinion, is the most effective way of training technical actions in team sports, 
where the toolkit of techniques and their combinations is almost unlimited. Such training 
contributes to start-up and improvement of technical skills, allows to effectively manage the 
learning process taking into account the learners’ individual motor experience. 
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