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Abstract

Objective of the study was to describing a possible model of technical training for high-performance hockey players, namely,
the structure, components, and principles of managing the training process.

Methods and structure of the study. To collect data on technical training of high-performance hockey players, the following
methods were used: pedagogical observation, video and expert analysis of competition activities.

Results and conclusions. This study is based on video analysis of competition activities of high-performance hockey play-
ers. The focus of the analysis is put on the description of competition technical skills in terms of the complex conditions for
performing the hockey competition exercise. The analysis of various aspects of competition skills in hockey is foregrounded as
the key to managing the game performance. The study identified the most important components in the content and structure
of technical readiness of high-performance hockey players and formulated the principles of improving hockey players’ techni-

cal skills.
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Introduction. In hockey, the result is achieved by
using sets of technical skills of the participants of the
game. The skills constitute a system that is deter-
mined by the characteristics of team, group and indi-
vidual tactics. Scoring a goal is one of the main tasks
of hockey players on the ice. It is also important that
the hockey line, which is on the ice, did not let a goal
in their net. Solving these tasks requires the player to
successfully perform combinations of various actions
and techniques: various types of skating, stick and
puck control, non-contact and contact checking (Fig-
ure 1) [1].

The volume and possible combinations of these
actions are varied and determined by the characteris-
tics of the opponent’s game tactics and the conditions
of the competition. Among other things, in hockey,
the attack and defense actions are extremely differ-
ent due to a variety of combinations of technical skills.
These actions require the coordination of the interac-
tion and coherence of the players.

Objective of the study was to describing a pos-
sible model of technical training for high-performance
hockey players, namely, the structure, components,
and principles of managing the training process.

Methods and structure of the study. To collect
data on technical training of high-performance hockey
players, the following methods were used: pedagogi-
cal observation, video and expert analysis of “com-
petition activities” [2]. This study is based on video
analysis of competition activities of high-performance
hockey players. The focus of the analysis is put on the
description of competition technical skills in terms
of the complex conditions for performing the hockey
competition exercise. The analysis of various aspects
of competition skills in hockey is foregrounded as the
key to managing the game performance. The study
identified the most important components in the con-
tent and structure of technical readiness of high-per-
formance hockey players and formulated the princi-
ples of improving hockey players’ technical skills.

Results of the study and discussion. Experts
have always been interested in the effect of hockey
technical skills on the game performance and the use
of specialized exercises to improve the characteristics
of technical skills [3, 4, 5].

There is a consensus in the professional hockey
that one of the most important skills for this sport is
skating. Skating is considered as the core of the hock-
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ey player’s technical behavior, and an individual profile
of the player’s technical skills largely determines his
style of play. In the professional community, there is an
informal classification of hockey players: “the one who
skates”, “the one who thinks”, “the one who skates and
thinks”. It might appear partially true, but undoubtedly
the technical readiness of a high-performance hockey
player is a much more complex property.

The skating techniques in hockey are the object of
many studies [6, 7, 8] which focus on “biomechani-
cal characteristics of skating”, “the optimal range of
variation in hockey technical training”, “the develop-
ment of advanced technical training model in hockey”,
“the relationship between technical skills and high
performance in ice hockey”, “the science and art of
technical assessment and testing in ice hockey”, “bio-
mechanics of skating power”, “the ways of skating
faster and avoiding injury”, “the relationship between
ice hockey-specific complex test and aerobic capac-
ity” [6, 7, 8]. In our view, one of the explanations for
the increased interest of experts in studying different
aspects of technical skills is the advances in methods
for skating evaluation and thus a good measurability
of skating.

The list of measured characteristics of skating
is extensive: speed, power, acceleration. The listed
features make skating skills a convenient tool for
the coaches, managers, and scouts to consider the
player’s skating ability as a significant factor when
selecting a player for a team. To illustrate this state-
ment, examples are taken from the reports of profes-
sional scouts': (1) “he is an offensive defenseman,
who possesses an outstanding change of gear that he
can display when given some open ice in the neutral
zone”; (2) “he is an acute offensive impact, he moves
the puck quickly, supports the play well, makes body
fakes and quick cuts to force defenders to move their
feet and open the space”; (3) “he gets to his top speed
easily and quickly and has a knack for creating sepa-
ration between himself and defenders”.

Understanding the fundamentals of improving
game performance for high-performance hockey
players is important to coaches. Performance-based
game characteristics are important for building a
special physical training on and off the ice. These
fundamentals embrace biomechanical, functional
and technical aspects. Relying on these fundamen-
tals has positive implications for the development of
both technical skills research programs and practical
methods of increasing the performance of skating.
In the research of Bracko M.R. et al, National Hockey
League (NHL) forwards are analyzed to investigate the
time and frequency of 27 skating characteristics dur-
ing a game (see table 1) [9].

1 https://www.eliteprospects.com
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Figure 1. Structure of the hockey technique (cit.
Pearsall et al 2000)

As a result of the study Bracko et al proved that
(1) game-performance skating of high-performance
hockey forwards is characterized by two-foot gliding,
striding characteristics (low-, medium-, and high-
intensity skating); (2) fast skaters have wide strides,
quick recovery after push-off, deep knee flexion prior
to push-off, and significant forward lean; (3) a wide
stride (using hip abduction) with quick recovery is
characteristic of a fast skater; (4) shoulders abduct
and adduct in a smooth movement pattern coordinat-
ed with the abduction and adduction of the hips; (5)
skill coaches and instructors should emulate, as much
as possible, the game-performance skating [9].

The study of Bracko et al [9] offers original ideas
and methodology, providing justification for the ap-
plication of the most informative characteristics of the
game-performance skating. However, we believe that
the results obtained can be substantially supplement-
ed, which will have a positive impact on the develop-
ment of existing technical training methods of the
high-performance hockey players (Figure 2).

First, it will be useful to study the characteristics of
the skating skills of defenders. The concept of Bracko
et al [9] which compares technical characteristics of
“fast” and “slow” high-performance hockey players
can be modified and extended. An advanced modifi-
cation of this concept could be the creation of a scale
classifying the hockey players’ technical characteris-
tics levels according to various game specializations
(a left wing, a right wing, a center forward, etc.). Such
a quality-and-quantity scale gives many opportunities
for a coach to manage technical training [10].

Second, it is necessary to automate the methods
of collecting data on technical characteristics of play-
ers’ skating in real time. This task can be successfully
solved by using artificial intelligence systems to rec-
ognize and evaluate movements and technical skills
of high-performance hockey players. Of course, such
research has begun, there are enough corresponding
technologies [11, ]. However, it must be recognized
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Table 1. Timed skating characteristics of (NHL)
forwards (cit. Bracko et al 1998)

Skating characteristic % Of total time

onice

Two-foot glide 39

Cruise slide 16,2
Medium intensity skating 10

Struggle for puck or position 9,8
Low-intensity skating 7,8
Backward skating 4.9
High-intensity skating 4.6
Two-foot stationary 3

Two-foot glide with puck 1,4
Medium-intensity skating with puck 0,8
Cruise stride with puck 0,6
Struggle with puck 0,6
Low intensity skating with puck 0,5
High intensity skating with puck 0,4
Two-foot stationary with puck 0,4

that the results of the studies are not sufficient enough
yet to solve the problem. Nowadays, the hockey re-
search is more focused on the study of high-perfor-
mance hockey players’ tactics. Meanwhile, the studies
of technical skills have great potential and prospects
because they can contribute to making dynamic mod-
els of players’ technical readiness that consider many
factors of internal and external conditions. To such
external conditions such factors can be attributed as
the sports form of the opponent team, games at home
and on the road, the championship schedule, etc.
Third, the study should be extended to the long-
term development of technical hockey skills. This as-
sumes the period for young hockey players from 8 to
17 years of age. This is probably the most difficult
study because it will require a long time to analyze
hockey players from different realms. It will require
complex mathematical calculations and comput-

>

Figure 2. Biomechanical constants of high-perfor-
mance hockey player technique

ing power capable of storing and processing large
amounts of data.

All items listed will allow accumulating enough in-
formation to study the relationship between skating
and other technical skills, for example stick handling
and checking. This approach allows to study ice hock-
ey mechanics as a complex holistic phenomenon.
Such holistic description can contribute to determin-
ing the predictors of high hockey performance. The
specific subject of such research should be the study
of the technical skills of a goalkeeper. On the other
hand, studies that focus on the separate components
of different technical skills are also important. It is also
necessary to consider research works whose purpose
is to describe the specifics of technical behavior not
only in competitions, but also in the training process.

To scrutinize the content and direction of high-
performance hockey players’ technical training, we
distinguish between three phases of training aimed
at improving the technical skills: (1) special physical
training on ice; (2) specialized technical training; (3)
specialized stress skating.

The first phase includes training in the following
key areas: (a) special physical training on ice with
extensive methods; (b) improvement of elementary
forms of coordination skills in exercise on ice; (c) pro-
prioception and sensory control; (d) edge control in
achieving stability of difficult dynamic poses. The rec-
ommended duration of this phase is 10-14 days. The
duration depends on the level of players’ readiness
and their experience. This first phase should occupy
the beginning of the preparatory period or the breaks
in the competition period. Also, the first phase can be
reduced to 5-7 days in the competition period. The
first phase training should be organized by means of
individual sessions onice.

In the second phase the focus is on hockey spe-
cialization exercises. This part of training involves role-
sharing: (a) working on hockey pattern movements;
(b) accurate, effective and situational use of the hock-
ey stick; (c) core control; (d) synchronous upper and
lower body movement modes; (e) asynchronous up-
per and lower body movement modes. The second
phase is 3 to 7 days in the preparatory period. It is also
recommended to use training blocks of 1-2 days in the
competition period. It is recommended to use special-
ized exercises in the underside or final part of practice,
separately for defenders and forwards.

In the third phase the training focus is put on: (a)
speed skating with puck control techniques (with ob-
stacle or pressure); (b) enhancing puck control; (c)
implementation of “standards” in different environ-
ments; (d) inclusion of situational non-standard ele-
ments in standard exercises. The exercises for the
third phase are usually scheduled to 10-14 days be-

Theory and Practice of Physical Culture | tpfk.ru | December | No 12-2024



fore the competition. Such training should take place
before pre-season tournaments, the first round of the
championship or play-off (second round).

Ouir field research was based on video analysis as
well as a comprehensive evaluation of the technical
skills of high-performance hockey players (n=35, the
players the SKA system hockey clubs). Expert evalua-
tion methods were used at this stage. Automatic data
collection was not fully implemented at this point. The
software module was implemented to recognize and
evaluate the skills of skating. The study was focused
on developing criteria for the accurate description of
skating. Successful solution of this problem allowed to
move on to the recognition of individual properties of
technical behavior. After solving these problems, the
development of software for assessment of skating
skills based on video fragments was planned. The limi-
tation of the study is that it was conducted only dur-
ing the preparatory period and during the intermission
of the championship. During the study we developed
principles of improvement of technical skills for high-
performance hockey players which may be outlined in
the following way.

(1) The regulation principle states that decisions
on planning the training impact (workloads) should be
based on the premise that during the high-intensity
specialized training various motor qualities of players
can enter into negative relationships, which can re-
duce the effectiveness of technical training.

(2) The synergy principle states that during high-
intensity specialized training positive effects of a gen-
eral nature can be observed, which can further im-
prove individual technical components.

(3) The principle of taking into account spatial and
temporal factors states that adaptation requires rep-
etition of training effects with a given frequency, which
allows to create an internal model presenting the main
dynamic and static objects of the game.

Conclusions. Our study foregrounds the need to
develop two approaches, one holistic and one non-
holistic in the description of hockey technical behav-
ior. Currently, the analytical approach is predominant,
with selected technical parameters being studied. It
should also be noted that hockey is in constant devel-
opment, and therefore the technical side of the game
is enhanced through new techniques that are to be
taken into account when studying game performance.

References

1. Pearsall D. J., Turcotte R. A., Murphy S. D. Bio-
mechanics of ice hockey. Exercise and Sport
Science. 2000. pp. 675-692.

hitp://www.tpfk.ru

10.

11.

12.

13.

Platonov V. N. Osnovy podgotovki sportsmenov
v olimpiiskom sporte. Nastolynaya kniga tren-
era. Moscow: OOO «Printleto» publ., 2021. Vol.
1.592 p.

MacCormack A. G., The relationship of selected
ice hockey skills to success in ice hockey. Ithaca
College Theses. Paper. 167 p.

Beckmann H., Winkel C., Wolfgang I. S. Optimal
range of variation in hockey technique train-
ing. International journal of sport psychology.
(2010). No. 41 (S). pp. 5-10.

Shokhrukh K. Biomechanical characteristics of
hockey players (2023). No. 4. pp. 67-71.
Schwesig R., Souhail H., Relationship between
ice hockey-specific complex test and maximal
strength, aerobic capacity and postural regu-
lation in professional players. The Journal of
sports medicine and physical fitness. (2017).
No. 57(11). pp. 1415-1423

Hardegger M., et al. Sensor technology for ice
hockey and skating. 2015 IEEE 12th Interna-
tional Conference on Wearable and Implantable
Body Sensor Networks (BSN), Cambridge, MA,
USA. 2015. pp. 1-6

Stuart A.E. The Biomechanics of Ice Hock-
ey: Health and Performance Using Wearable
Technology. Journal of Men’s Health. 2022.
No. 18(9). pp. 1-12.

Bracko M.R. et all Biomechanics powers ice
hockey performance. Biomechanics. 2004. pp.
48-53.

Bracko M.R. The myth of power skating. Ab-
stract presented at «Skating into the future:
hockey in the new millennium Il» the University of
New Brunswick hockey Conference, March 22-
24, 2004. Fredericton, NB.

Fahong L., Woodham R. J. (2009). Video analy-
sis of hockey play in selected game situations.
Image Vision Computing. No. 27(1). pp. 45-58.
Nelson L. J., Potrac P, Groom, R. Receiving vid-
eo-based feedback in elite ice-hockey: a play-
er’s perspective. Sport, Education and Society.
19(1). pp. 19-40.

Miftakhov R. F., Galyautdinov M. |., Sitdikov A. M.
et al. Some features of studying video analysis
in sports. Uchenye zapiski universiteta imeni P.F.
Lesgafta, No. 12(178). pp. 207-210.






