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analysis during cycling, training rollers 

and ergometer use – a case study 
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ABSTRACT 

Introduction: This article describes research of muscle activation during cycling, 

ergometer and training rollers cycling. 

Aim of Study: The main objective of the study is to find out coordination similarities or 

differences between muscle activation of the observed muscles during three types of 

cycling in use, this may help us understand which type of cycling simulation is better 

and approximating to real cycling conditions. This study is a pilot project on which 

other research will build in the future. 

Material and Methods: The results were gained based on a comparative analysis of 

electromyography signals of muscle activation combined with the overall kinetic 

analysis via synchronized video recording of one proband. The main model for muscle 

activation was established to be the measurement of muscle activation while cycling 

on a road bike in the natural environment. Base on this model the research part of the 

work can be then regarded as a case study, in which the main goal is to observe the 

sequencing of muscle activation. 

Results: The results show that training rollers provide a better simulation of natural 

conditions in terms of muscle activation. 

Conclusion: Therefore, training rollers are a good and appropriate method for cycling 

training practice for sportsmen. 

Keywords: cycling, ergometer cycling, surface electromyography, training rollers 

 

 

SOUHRN 

Úvod: Tento článek popisuje výzkum aktivace svalů při cyklistice, ergometru  

a tréninkových válcích. 

Cíl studie: Hlavním cílem studie je zjistit koordinační podobnosti nebo rozdíly mezi 

svalovou aktivací pozorovaných svalů během používání tří typů jízdy na kole, což nám 

může pomoci pochopit, který typ simulace cyklistiky je lepší a přibližuje se skutečné 

jízdě na kole. Tato studie je pilotním projektem, na kterém budeme v budoucnu stavět 

další výzkum. 

Materiál a metody: Výsledky byly získány na základě srovnávací analýzy 

elektromyografických signálů svalové aktivace kombinované s celkovou kinetickou 

analýzouprostřednictvím synchronizovaného video záznamu u jednoho probanda. 
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Hlavním modelem pro aktivaci svalů bylo zjišťování měření aktivace svalů při jízdě 

na silničním kole v přirozeném prostředí. Na základě tohoto modelu lze výzkumnou 

část práce považovat za případovou studii, ve které je hlavním cílem sledovat sekvenci 

svalové aktivace. 

Výsledky: Výsledky ukazují, že tréninkové válce poskytují lepší simulaci přírodních 

podmínek z hlediska aktivace svalů. 

Závěr: Tréninkové válce jsou proto dobrou a vhodnou metodou pro trénink cyklistiky 

pro sportovce. 

Klíčová slova: cyklistika, ergometr, povrchová elektromyografie, tréninkové válce 

 

 

INTRODUCTION 

Cycling is perhaps one of the most demanding endurance sports as it includes  

a wide range of performance factors. Majority of population practices this sport 

extensively for recreation, but this study focuses on professional sports understanding 

of what cycling should represent. Cycling, as a professional sport includes several 

cycling techniques, more specifically, pedaling styles, which are combined during the 

performance (e.g. sitting, cycling standing up, sprint, sliding, turning etc.). Cyclists 

have to combine individual styles depending on the terrain conditions during a cycling 

race which may happen, e.g. straight roads, hills with different climb gradient, slides 

and changes of direction in order to maintain high speed. 

 Change of technique is realized during performance many times, which 

subsequently leads towards change stabilization in physiological and biomechanical 

requirements. Individual techniques are used with the use of either upper or lower part 

of the body. There is, however, no precise norm stating which part of the body should 

be active during a technique use. The technique selection is directly dependent on the 

speed and technical skills of each cyclist, the strength of the upper body etc. Cycling 

technique training is then a precisely pre-planned process, during which the main goal 

is to maximize overall performance or maintain the functional properties of a trainee 

(sportsmen). Variety of methods and tools are used for training in cycling. During the 

sport performance, the main aspect isn’t only the body performance, but also tactical, 

technical and psychological preparation. Such aspects have to be taken into 

consideration during the training process for performance enhancement (Schmidt, 

1999). 

 The training period is then from the point of training technique and performance 

increasing one of the most important aspects of all. Suitable training routine helps the 

development of specific functional organism systems. This time period means the 

gaining of aerobic endurance, especially via volume training programs, which are 

usually done according to climatic conditions indoors on training bikes (cycling 

simulators or ergometer). This includes rather a long-term cycling for many kilometers, 

during which trainees may develop incorrect cycling techniques which then leads 

towards muscle stereotype fixation, which may cause e.g. performance decrease of 

muscle disbalance and other health issues (Sekera & Vojtěchovský, 2009). 
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 The main intention of this article and study is to base further research on muscle 

activation of selected muscles during cycling, training rollers and ergometer via 

electromyograph analysis (EMG) of muscle activation. This method is currently 

regarded as an objectivization tool for body and muscle coordination research. This 

method is also the most used in the field, as well as affordable and accurate, which due 

to its accessibility is possible to be used for in and outdoor in vitro muscle activation 

measurement. EMG was used by many researchers in the past who were focusing also 

on muscle activation during sport performance (Balkó, 2016; DeLuca, 1997; Hug, 

2011; Konrad, 2005; Pánek, Pavlů, & Čermusová, 2009; Škopek, 2016; Véle, 2016). 

 The kinesiology aspect of the movement, descriptors of muscle time activation 

in individual muscles during training rollers and ergometer use should help us find 

individual similarities and difference of the so-called „inner technique”, or more sport-

science speaking, coordination aspects of specific locomotion aspects. The 

kinesiologic analysis lof natural cycling conditions compared with two types of 

simulators can also provide data regarding similarities of the movement possibilities 

during training for cyclists (Horyna, 2018). 

 This study seeks to add to the contemporary research in the field and to follow 

previous studies which used EMG measurements for cycling movement comparisons. 

For example, (Brtník, 2013) focused on his work on kinesiology analysis of muscle 

activation via surface electromyography during walking and Nordic walking. Other 

authors focusing on similar movement comparisons (Bačáková, 2013), who 

investigated the quadrupedal locomotion in diagonal pattern during specific sport 

locomotion (rope climbing, walking, pull-ups). Horyna (2018) focused on the 

activation of selected muscles of the upper part of the body during specific types of 

cross-country skiing with the use of similarity exercises done via cross-country skiing 

training machine Concept 2. 

 The main goal of the study is to observe and evaluate the muscle activation 

timing in relation to their behavior during different cycling types using cycling training 

machines compared with cycling on a road bike in natural conditions. 

 

MATERIAL AND METHODS 

Participant 

 One proband with fixed movement stereotype was chosen to participate in the 

study. This as a male test subject who participated in international racing competitions 

(age 20, height 138 cm, weight 74kg). Proband went through physical examination 

before participating in the study and was evaluated as healthy and capable of more 

demanding sport performance. 

 

Procedures 

 Comparative analysis of electromyograph (EMG) signals of muscle activity 

combined with surface kinematic analysis via synchronized video recordings of one 

proband. The overall physical activity was observed via surface EMG and 
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synchronized video recording of the activity. Specifications of the mobile EMG 

machine: 

 Independent mobile polyelectromyography scanner for muscle electrical 

potential measurements – manufacturer Megawin Biomonitor ME 6000 (Meg 

Electronics, Finland). 

Technical specifications: rough/mediate/RMS/conjoined signal, EMG range +/- 

8192 μV, no. of channels: 4/8/12/16, pattern frequency: 1.000 / 2.000 / 10.000 / 250 / 

100 Hz. 

 Gained data were then analyzed via conversion of the EMG reading curves into 

absolute value of the data. This made it possible to gain the surrounding data (envelope) 

around the EMG curve and thus individual movement cycles too. The cycle envelopes 

were then interloped at one unifying wavelength (expressed inside the interval of 0% - 

100% of the cycling cycle). In order to evaluate the measured data after professional 

assessment a time section was extracted which included periodical activation and 

deactivation of muscle activity. The assessment did not consider movement cycles at 

the locomotion beginning or end, at which points the muscle activity is not yet 

stabilized. The far remote threshold was discarded according to the Galton median 

model. Each locomotion subject was then tested for 10 movement cycles. This number 

of cycles seems optimal for more precise elimination of remote data at both ends. 

 The observed muscles were selected based on their basal function, these were 

selected according to previous works by Čihák (2001), Travell a Simons (1999) adds 

the muscle groups according to their function during cycling, furthermore, it is also 

possible to add muscles based on their position inside muscle activation sequence, as 

mentioned by Véle (1995, 2016). Before the electrode application, specific skin areas 

of the proband were cleansed, decreased with alcohol and shaved. Electrodes were 

placed in such order, that the connecting line of their center was copying the muscle 

fiber direction. The electrodes were placed in the area of the highest level of muscle 

tone (these areas were chosen by a physiotherapist), all done according to the guideline 

of the study done by Travell a Simons (1999) during stimulation of a particular 

movement. Muscles from both right and left half of the body were chosen for electrode 

placement, these included: musculus trapezius, musculus triceps brachii, musculus 

biceps femoris, musculus quadriceps femoris and musculus gastrocnemius. 

 Each measured muscle data was then calculated for their mean value, 

specifically mean value of the EMG envelope. The mean envelope value reached in 

some cased local maximum, if such case happened, criterium for the most significant 

maximum was applied. After that procedure, computer software Matlab evaluated the 

input data via maximal cross-correlation coefficient output. Depending on the values 

of the cross-correlation coefficients, the muscle shift phase can be detected. After 

deletion of the shift phase, timing of muscle activation sequence of individual muscles 

can be visible. Due to the nature of the case study, the sequencing was then individually 

compared with other measurements based on the expert evaluation (Pánek, Pavlů  

a Čermusová, 2009). The proband was given instructions in terms of locomotion speed, 

so that the 300m straight road line and indoor simulator (Ergometer Tacx T2650, 

training rollers Tacx T1000) were approximating to equal measurement conditions of 
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intensity (paddling cadency 85 rotations per minute, derailleur setting (53x18) which 

is possible to reach for each cyclist with high performance skills and thus easy to 

observe during paddling. 

 

The purposes of the research, these variables have been considered: 

• The timing of muscle activation (beginning and end) 

• Movement cycle length 

• No. of movement cycles 

• Weather conditions 

• Treading cadence 

• Derailleur setting (53x18) 

• Equal sitting height and handle grip 

 

 Measurement of each type of locomotion was done 3 times, during which, first 

two measurements were regarded as a warm-up and the gained data were not evaluated. 

A higher number of measurements was not taken due to the fatigue factor elimination. 

The compulsory 5-minute break took place after each cycling simulator use. 

Should explain in detail all the applied investigation methods. The names of 

statistical methods and computer software used in the study should be given. 

 

 

RESULTS AND DISCUSSION 

In order to compare the muscle activation, the main model of bodily movement 

was set to be the leg movement during cycling on a street bicycle in the natural 

environment. Based on the nature of the research as a case study, the only measured 

variable which the analysis focused on was the sequence of muscle activation during 

movement, as shown in pictures no. 1-3. 

  The results of the muscle activation showed that higher similarity to the muscle 

activation in normal conditions is the use of training rollers which simulates normal 

conditions better, due to the fact, that more than half of the muscles showed the same 

results, as observation of muscle activity during normal cycling. Ergometer cycling 

showed match in muscle activity with other techniques only in one case. 
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Figure 1. Ergometer muscle activation intervals 

 

 

 

 

 

 

 

 

 
 

Figure 2. Training rollers muscle activation intervals 

 

 

Figure 3. Natural cycling conditions muscle activation intervals 

 

The following Table 1 includes the exact timing of individual muscles within one 

movement cycle and the order in which they were activated. 
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Table 1 Place of the first activation within the observed paddling cycle 

 ERG  TR  CYCLE  

Activated 

muscles Median [%] 

Sequence 

(order) Median [%] 

Sequence 

(order) Median [%] 

Sequence 

(order) 

Trapezius - R 35,54 6 21,67 3 15,73 3 

Trapezius - L 21,78 2 16,06 2 92,63 10 

Triceps Brachii - 

R 33,39 4 41,19 6 63,14 6 

Triceps Brachii - 

L 83,84 8 4,98 1 11,27 1 

Biceps Femoris - 

R 90,43 10 83,76 8 88,66 8 

Biceps Femoris - 

L 17,71 1 27 4 13,76 2 

Quadriceps 

femoris - rectus 

fem. - R 44,11 7 37,54 5 27,39 4 

Quadriceps 

femoris - rectus 

fem. - L 88,49 9 79,67 7 78,25 7 

Gastrocnemius - 

R 33,93 5 84,44 9 90,86 9 

Gastrocnemius - 

L 32,6 3 97,12 10 34,73 5 

ERG = cycling ergometer; TR = training rollers for cycling; CYCLE = outdoor cycling 

 

 

 For better comparison, we established the model to be natural conditions of 

cycling outdoors. As shown in Table 1, the muscle timing and activation in ergometer 

use and cycling outdoors, we find no match in muscle activation sequence. On the other 

hand, training rollers show in six out of ten cases match in muscle activation sequence. 

This points to the higher similarity in locomotion of training rollers and cycling 

outdoors. The reader has to take into consideration the fact, that this case study included 

testing of only one proband, however, the results of the data analysis show a specific 

trend, which will be observed and tested further in the future. 

 During observations and analysis of the EMG recordings of muscle activity of 

selected leg muscles, the authors concluded that training rollers are better for 

simulating normal conditions for muscle activation as during normal cycling, which 

gives better results than ergometer use. Ergometer than seems to be used as a specific 

training tool for cyclists. Long-term effects of using ergometer training can cause 

disruption of correct cycling technique. In conclusion, ergometer use can be 

recommended only as an additional tool for short-term training and other types of 

simulated movement should be taken into consideration. 

 

 

CONCLUSION 

The important asset for future study in the field is the finding of coordination 

differences in observed muscled during stimulated locomotion while cycling on 

ergometer compared with the results of training rollers and cycling in natural 

conditions. 
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Set of games and activities on roller 

skis for young skiers aged 12–14 
 

Tomáš Korbelář1, Jiří Suchý1 

1Charles University, Faculty of Physical Education and Sport 

 

ABSTRACT 

Aim of Study: To create a set of games and activities on rollers skis for young cross-

country skiers aged between 12 and 14 years and have them checked by experts.    

Material and Methods: The first method used in this work was an analysis of the 

available Czech and international documents about games and activities. Then a set of 

games and activities was assembled, which was customised for roller ski training. 

Furthermore, the collection of roller skis games and activities was vetted with the help 

of a panel of experts composed of experienced and licensed cross-country ski trainers 

and cross-country ski experts. An unstructured interview was conducted with them 

followed by a discussion about each game and activity. 

Results: In the first part there is a chapter about the equipment used in the set we 

created. The main part consists of a customised and tested collection of roller ski games 

and activities for young cross-country skiers aged between 12 and 14 years. The panel 

of experts went through them and added their ideas and suggestions to specific games 

and activities in the form tips and suggestion. At the end of the final part a new chapter 

dividing up the collection was created as a result of discussion with the panel of experts. 

The division was made according to three main viewpoints, which are safety, space 

and the number of competitors. 

Key words: cross-country skiiing, games, roller skis, young athletes, verification 

 

 

SOUHRN 

Cíle práce: Vytvořit a experty ověřit soubor her a aktivit na kolečkové lyže pro mladé 

lyžaře běžce ve věku 12–14 let. 

Metody: První metodou využitou v této práci byla analýza dostupných českých  

i zahraničních dokumentů o hrách a aktivitách, poté byl vytvořen soubor her a aktivit, 

který byl revidován pro trénink na kolečkových lyžích. Následovala verifikace souboru 

her a aktivit na kolečkové lyže za pomoci panelu expertů složeného ze zkušených  

a licencovaných trenérů běžeckého lyžování a dále expertů na běžecké lyžování. S nimi 

byl proveden nestrukturovaný rozhovor spojený s diskuzí o jednotlivých hrách  

a aktivitách.  

Výsledky: V první části výsledků se nachází kapitola o pomůckách využívaných v námi 

vytvořeném souboru. Páteřní část tvoří revidovaný a verifikovaný soubor her a aktivit 

na kolečkové lyže pro mladé lyžaře běžce ve věku 12–14 let. Panel expertů provedl 

verifikaci a formou variant a doporučení přidal ke konkrétním hrám a aktivitám své 

nápady a návrhy. Na závěr výsledkové části vznikla na základě diskuze s panelem 
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expertů kapitola, rozdělující soubor podle třech nejdůležitějších hledisek. Těmi jsou 

bezpečnost, prostor a počet soutěžících. 

Klíčová slova: běh na lyžích, hra, kolečkové lyže, mladí sportovci, verifikace 

 

 

INTRODUCTION 

Currently roller skiing is starting to predominate in the summer athletic training 

of cross-country skiers more than in the past. The use of roller skis is starting in ever 

younger categories, and naturally coaches take on the training models designed for 

adults. This leads to early specialisation and a depletion of training capacity. We have 

attempted to contribute to this issue by creating a tested set of games and activities for 

youth categories (ages 12–14). Some exercises listed in the article have been worked 

with in a thesis written by Tomáš Korbelář. 

This age category is the one when most publications published by national 

federations (e.g. Swedish, Norwegian, Canadian, American and Czech) recommend 

beginning with training on roller skis. Prior to this the Canadian and Czech sources 

recommend making use of roller skates. The reason is stated by Ilavský (2005) in his 

methodology. The greater mass of roller skis leads to the fixation of incorrect 

movement habits. Training should focus primarily on balance, coordination and 

practising skills (Balyi et al., 2013; Ilavský, 2005; Nordahl, 2017). The Canadian skiing 

federation supports this idea by organising competitions on skill courses (known as 

Roller SKI Rock) (Balyi et al., 2013; Norris et al., 2007). Norwegian and Swedish 

textbooks also recommend including as much training without poles as possible from 

the beginning, so as to improve stability and footwork, at least once a week (Limby, 

2013; Nordahl, 2017). Most authors are hesitant to make use of classic skis and even 

shift the start to older age categories (Balyi et al., 2013; Ilavský, 2005).  

In terms of individual development, at this age athletes find themselves on the 

threshold of the youth categories, where roller skis will be a standard means of training 

on which they must already be sure of themselves. For this reason, starting between 12 

and 14 would seem optimal. Roller skis must not however become the prevailing 

means, and familiarisation with movement and training must be implemented in a fun 

way (Balyi et al., 2013; Banack et al., 2012; Bompa, 1995; Ilavský, 2005; Norris et al., 

2007 & Smith et al., 2009). This means positively influencing the psyche of the athletes 

and respecting their developmental attributes (Balyi et al., 2013; Perič, 2004). This can 

be accomplished solely through play. Play is the primary non-work activity of man. It 

helps children become familiar with the working activities of adults. It provides us with 

feelings of joy, excitement and liberty. The important psychological aspects of play are 

considered to be freedom, lightheartedness and spontaneity. This creates what is called 

the illusion of play in the players, meaning simulating real situations in play. Play is 

one enormous pretence that makes use of the participants’ imagination. The players 

identify with the game and create their roles. From an external perspective, play is 

relatively closed and defined (taking place in a certain space). Internally however, it is 

unpredictable and infinite. Associated with play is the paradox of friendly vanquishing, 

honourable battle and amicable aggression (Brewer, 2003; Slepička et al., 2009; Singer 
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et al., 2001). The emotional experience in the sense of vanquishing and overcoming 

brings with it a strong emotional dynamic. Competition is thus not only attractive due 

to victory, but even the course itself has a positive effect on the psyche of the player. 

In this sense the opponent can not only be a player, but also distance. Also positive is 

the experience of the feeling of solidarity and cohesion of the group – in this case the 

team or training group (Brewer, 2003; Slepička et al., 2009). All the aforementioned 

requirements of play are comprised in what is called the game principle, which is 

presented by Perič (2004). It is the philosophy of a coach who places emphasis on 

incorporating games into training preparations. No excessive psychological pressure 

can be placed on children, otherwise they lose motivation and interest. On the contrary, 

one must arouse curiosity, desire and a sense of challenge in them. First and foremost 

it is necessary to build a positive relationship to sport in them and with increasing age 

they must begin performance-oriented training themselves. Here there is a falling 

tendency towards games with the increasing time of training. Other authors of national 

sports methodologies also favour this philosophy (Balyi et al., 2013; Limby, 2013; 

Ilavský, 2005; Norris et al., 2007).  

When creating training plans, coaches often resort to the most well established 

ones and those that are popular with children. With frequent use however these games 

become monotonous and routine. For this reason every trainer should constantly 

refresh and improve their repertoire (Balyi et al., 2013; Norris et al., 2007; Perič, 2004).  

When organising a game, what must primarily be considered is how to prepare it 

in as short a time as possible in order to attain the desired result. Before starting to 

organise a game we must address how to choose it in connection with the set objectives 

of the training unit. Consideration must be taken for what part of the training unit the 

game is to be included in. To start out, games involving the whole group are best suited. 

All members of the team should know it or it should have simple instructions. The 

main section should include games that meet the objectives of the training unit and the 

end should comprise games for warming down – either activities of an easier nature or 

games where some of the trainees are exercising and the rest are resting (Hrkal  

& Hanuš, 1998; Rovný & Zdeněk, 1982; Zapletal, 1988). Another indispensible part 

of the game is dividing players into teams. There are several options. The coach can 

name captains, who then choose the rest of the team, or the children can be given a 

number one or two, or there can be a spontaneous selection of which captain they want 

to join. Each form of selection has its pros and cons. The main thing is that a poor 

decision should not end up disrupting the children’s motivation to play. (Hrkal  

& Hanuš, 1998; Rovný & Zdeněk, 1982; Perič, 2004).  

 

 

MATERIAL AND METHODS 

In order to create a set of games and activities, we chose first did a literature search 

of the various publications focused on games and then we approached seven coaches 

and experts in cross-country skiing, from which a panel of experts was formed (Hendl, 

2016). The panel of experts thus had the opportunity to comment on all the games. 

Their observations and requirements are incorporated in the recommendations, and in 



 

 

Vol. 12 No. 2/2018        ISSN 1802-3908                                                                                                        19 

some cases they helped create variants on the exercises or some games we proposed 

they rejected as inappropriate. With the help of an unstructured group interview,  

a tested set of games and activities was produced that corresponds to the requirements 

of cross-country skiing coaches and experts. 

 

Document analysis 

In the first phase of the study we attempted to find Czech or international sources 

on the given issue. Currently however there is no publicly published set of games and 

activities on roller skis. We did manage to find only a few isolated games in various 

methodologies for cross-country skiing. For this reason, the second step was a study of 

publications focused on athletics, cross-country skiing, ice hockey, inline skating, 

speed skating and sports games. Interesting games and activities were selected from 

these publications and used in the training of senior skiers in Jilemnice. The games and 

activities were adapted to the specific requirements of roller skis and the mental 

development of the category of seniors. The activities were then presented to the panel 

of experts.  

 

Panel of experts 

The panel of experts was comprised of seven coaches and experts in cross-country 

skiing from Jilemnice, Karlovy Vary, Vrchlabí and Prague. Everyone had undergone 

the highest possible level of education for acquiring a national licence for cross-country 

skiing or biathlon. The three of them are or were coaches of senior teams. In order to 

ensure continuity with the further stages of athlete training, three youth trainers were 

also included.  

 

Unstructured group interview 

 Discussion took place during the second half of the preparation period, when 

roller skis were already being made full use of in training. We presented the set of 

games and activities to each member of the panel of experts with a concise description. 

Then we went through each game and activity on roller skis and each member had the 

opportunity to comment on the conciseness of the description and objective. Space was 

also provided for creating potential variants to the exercises and recommendations.  

Skiers who want to complete the following games and activities must undergo at 

least basic preparation in cross-country skiing or complete five lessons on roller skis 

under the supervision of a skiing coach with an A, B or C licence. During the lessons 

they must be familiarised with the basics of moving and stopping on roller skis. The 

recommended age is 12–14. 

 

 

RESULTS 

The final version of the set contains 50 games and activities focused on roller skis. 

They are divided into five sections: games and activities for warming up, those for 

developing coordination, speed, endurance, and modified sports games (Korbelář, 

2018). Samples of one or two games or activities have been selected from each section. 
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Each game contains the following: name, objective, preparation time, duration, 

equipment, description, variants and recommendations of the panel of experts. This 

structure is used by many other authors (Brtník & Neuman, 2008; Hrkal & Hanuš, 

1998; Kos, 1992; Perič, 2004; Perič et al., 2012). Our panel of experts also concurred 

with this structure. 

Another topic discussed with the panel of experts was our original division of the 

set based on competitive performance into games for reactions, to improve going 

downhill, for turns, and for improving climbs, transitions and sprints to the finish line. 

We believed that this breakdown could help less experienced trainers to work on 

shortcomings that appear over the course of races. The panel of experts was not taken 

with this division and gave precedence to dividing up the set based on safety, number 

of participants and the terrain. So aside from a classic division (Brtník & Neuman, 

2008; Hrkal & Hanuš, 1998; Kos, 1992; Perič, 2004; Perič et al., 2012) into games for 

developing individual skills, in our work you can also find a division of games and 

activities based on the above criteria.  

The names of the games and activities have been borrowed from the original 

publications. For foreign language sources, a Czech equivalent was sought, otherwise 

a concise translation was used. Before the name of the author of the game or activity it 

is stated whether it was “inspired by” or “modified from”. In the case of “modified”, 

we entirely changed the nature of the game. The game retains only its name and 

otherwise it has been altered and adapted to roller skis. When using “inspired by” it 

has been adapted to roller skis. For example, the length of the segments has been 

extended or greater intervals created, etc. The duration of the games and activities 

ensued from discussions with coaches. Unfortunately we did not manage to test out the 

whole set in real situations, thus we can only approximate the duration, but mostly it is 

5–10 minutes. The trainers saw this length of time as ideal. The trainees do not get 

bored during the activity and this helps the training to be more effective. (Perič, 2004; 

Slepička et al., 2009) 

We use the time necessary for preparing the game or activity from the original 

publication or we estimate the time based on our own experience. 

The majority of equipment needed for running the games and activities on roller 

skis is readily available at sporting goods shops and can be used for training sessions 

on track or in the forest. 

The rules and course of the game or activity are clearly explained in the 

description, along with possible safety risks and variations useable for various training 

focuses. Some games and activities contain variants that have been filled in by the 

group of experts or the authors of the work. The recommendations came from a panel 

of experts and are added at the end of each game. These include aspects that support 

safety or make the game easier for less proficient individuals.  

 

Coordination Relay (game for developing coordination) 

Inspired by Norges Skiforbund (2010) 

Objective: to complete the maze as quickly as possible 

Preparation time: 4 minutes 
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Duration: 5 minutes 

Equipment: cones, wooden or plastic sticks  

Description: Everyone places their poles in the defined area. A target cone is 

placed within 20 m of the defined area. Teams are made (Figure 2) and the objective is 

to get through the poles one by one (Figure 1). Wooden or plastic sticks can be used 

instead of ski poles.  

Recommendation: Leave enough space past the finish line to stop; use a flat 

surface, ideally a large one (parking lot). 
 

 

 

 

 

 

 

 

 

 

 

Figure 1: poles (sticks) laid out                 Figure 2: teams 

 

“Peg Game” (game for warming up) 

Inspired by Norges Skiforbund (2016) 

Objective: to collect as many pieces of rope as possible 

Preparation time: 2 minutes 

Duration: 5 minutes 

Equipment: clothes pegs, ropes 

Description: A playing surface with an area of 30x50 m is created. Each person 

receives one piece of rope, which are stuck into the waistband (Figure 3). The objective 

is to collect as many pieces of rope as possible. Only one rope can be taken from an 

opponent however (Figure 4). The player with the highest amount of pieces of rope 

wins.  

Variant 1: Instead of pieces of rope you can use clothes pegs, which are clipped to their 

T-shirts.  

Variant 2: Instead pegs can be put on opponents. The objective then becomes to get rid 

of your pegs as quickly as possible. 

Recommendation: Play on a single ski, with normal footwear on the other foot; 

play on a flat surface, ideally a large one (parking lot), without poles. 

Recommendation: Play on a flat surface, ideally a large one (parking lot), 

with/without poles. 
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Figure 3: example of placement of pegs (ropes) 

 

Picking Up Objects on a Slope (game for developing coordination) 

Inspired by Brtník & Neuman (2008) 

Objective: to pick up all the objects 

Preparation time: 1 minute 

Duration: 5 minutes 

Equipment: cones, gloves, poles  

Description: Several objects are placed on the ground on a 20-30 m downhill 

segment. Pairs are made (Figure 5). The first pair places the objects on the ground. The 

task of the second pair is to pick up as many of the objects as possible (Figure 6). 

Players may not go back to pick up objects.  

Variant 1: Teams can be made that compete against each other in number of objects 

collected. 

Recommendations: Conduct going downhill with a straightaway at the bottom; no 

poles. 
 

 
Figure 5: forming pairs       Figure 6: picking up objects 

 

Catch with a Frisbee or Tennis Ball in Pairs ((game for developing coordination) 

Modified from Perič et al. (2012) 

Objective: to throw a ball as many times as possible without falling 

Preparation time: 3 minutes 

Duration: 5 minutes 

Equipment: cones, balls or a Frisbee 
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Description: Two concentric circles are created. The circles should be 3 m apart 

and should form a track of at least 50 m. One of the pair stands on the outer circle and 

the other on the inner circle (Figure 8). The goal is to ride along the track and pass at 

least 20 times (Figure 7). After completing one round, the pair reports how many times 

they dropped the ball or Frisbee. Then they switch positions and run the track again. 

Then they repeat the whole thing in the other direction. 

Recommendation: Use a flat surface, ideally a large one (parking lot), without 

poles. 
 

      
     Figure 7: throwing the ball         Figure 8: passing while riding 

 

“Norwegian Meadow” (game for developing coordination) 

Modified from Kołodziejczyk (1953) Nyomen et al. (2015), Nordahl (2017) 

Objective: to complete the given track as fast as possible 

Preparation time: 15 minutes 

Duration: 30 minutes 

Equipment: cones, balls, sticks, mat, rope 

Description: A space of 50x15 m is divided up along the shorter side into equally 

wide corridors. Each corridor contains an obstacle. This could be riding backwards 

through a gate, riding on one ski, slalom, riding under obstacles, double-poling, going 

over obstacles, and rolling forward on a mat. The obstacles can be in any order. Sample 

(Figure 9).  

Variant 1: sprint – a single-round individual race, a single-round doubles race (round 

robin + final race) 

Variant 2: time trial of 3, 5, 8 minutes; skiers spread evenly over the track and can pass 

each other  

Recommendation: Use a flat surface, or slightly downhill with a straightaway at 

the bottom, ideally on a large area (parking lot). 
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    Figure 9: sample obstacle course 

 

 

“Red and White” (game for developing speed) 

Inspired by Brtník & Neuman (2008), Perič (2004) 

Objective: to score as many points as possible 

Preparation time: 2 minutes 

Duration: 10 minutes 

Equipment: cones, chalk 

Description: A rectangular field is divided into two halves; 1-2 m from this centre 

line is a parallel line on each side, on which the two teams stand, kneel or do exercises 

at the coach’s instruction (a number of cones can be used to mark the lines). At regular 

or irregular intervals the coach calls out one of the team colours (Figure 10). The team 

that is called out immediately starts chasing the other team (Figure 11). The space for 

chasing is 20-30 m. However many players are caught by touching within that space, 

that is how many points the team gets. The team that has more points within the given 

limit wins. 

Recommendation: sufficient space for the competitors to come to a stop; use a flat 

surface, ideally a large one (parking lot), without poles. 
 

 
         Figure 10: pairs waiting for the command        Figure 11: red chasing white 

 

Dice Rides (game for developing speed) 

Modified from Brtník & Neuman (2008), Neuman (2003) and Barth & Bruhl (2005) 

Objective: to be faster than the other team 

Preparation time: 2 minutes 

Duration: 10 minutes 

Equipment: cones, dice 
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Description: A circular or oval track is created. The children are divided up into 

two or more teams. Each team has one die (Figure 12). Before starting the track, each 

skier rolls the die (Figure 13). They have to complete the number of laps they rolled. 

The team that goes through all their players first wins.  

Recommendation: Use a flat surface, ideally a large one (parking lot). 
 

 
          Figure 12: dividing into teams      Figure 13: rolling the die 

 

Ski Football (modified sport game) 

Inspired by Brtník & Neuman (2008) 

Objective: to score more points than the other team 

Preparation time: 2 minutes 

Duration: 10 minutes 

Equipment: cones, a football 

Description: The game is played the same as classic football. The skiers take off 

one ski and their poles. An area of 30x15 m is marked out for the game, with the net 

made of cones. Goals cannot be higher than knee-level. The goalkeeper cannot catch 

the ball with their hands. The rules for throw-ins and potential dangerous behaviour are 

dealt with in the same way as in football. 

Recommendation: Play only on one ski, with a normal shoe on the other foot 

(Figure 14); use a flat surface, ideally a large one (parking lot), without poles. 

 
Figure 14: regular footwear on one foot     Figure 15: playing football on roller skis 

 

DISCUSSION 

Roller skis are an increasingly common component of training cross-country 

skiers. Over the last decade trainers of the “senior” child level have also begun 

incorporating them into training. When we look at the academic sector, there are many 

studies on the topic of roller skis for adult categories (Hladnik et al., 2018; Suchý & 

Kračmar, 2008). We did not find any with a focus on youth categories. Only a few 
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guides or methodologies marginally mention the positives of roller ski games (Brtník 

& Neuman, 2008; Neuman, 2003; Nyomen et al., 2015; Nordahl, 2017; Limby, 2013), 

but not one of them has been tested by anyone. We see this as a major shortcoming and 

a space for our work.   

The selection of the method of unstructured interviews with a panel of experts 

would appear to be the simplest and most effective variant for this type of research. 

The original plan was much more extensive. At the start of work on the research we 

were planning to test the effectiveness of all the games and activities on a group of 

young athletes through a battery of tests. This ended up proving to be unrealistic for 

reasons of time. For this reason in the second phase of planning we came up with a 

panel of experts that would monitor the training sessions containing the games and 

activities from the set. The availability of the panel members and the great number of 

activities and games, which would have to be conducted over several months, ended 

up ruling out this variant as well. For this reason we selected the method described 

above of guided unstructured interviews with a panel of experts. We are of the opinion 

that in this manner the panel of experts could consider much more the purpose and 

effectiveness of each game and activity. On the basis of their long years of coaching 

practice we expect that the other aspects (safety and the descriptions of the individual 

games and activities) have been assessed with greater quality than would be the case 

during direct observation.  

A considerable part of the interview with the experts dealt with safety. The panel 

of experts set this as a priority in the roller ski games. So aside from reading over the 

description of the games and activities, the discussion with the panel of experts 

produced many safety adjustments. One of them is conducting the games on a single 

ski. This slows down the whole game and increases the ease of movement, because 

stopping at full speed on roller skis is practically impossible. Another recommendation 

was added to this measure, specifically that the participants make use of classic 

footwear instead of ski boots. Additional advantages of using a single ski (improving 

feeling when skidding, increasing the skier’s faith in the material, and developing 

balance) have been described by many authors (for example: Nordahl, 2017; Limby, 

2013; Ilavský, 2005; Smith et al., 2009). Another safety measure arising from the panel 

of experts is limiting the number of players on the field. In this case it depends on the 

size of the field, which differs from space to space. Each coach should thus have 

sufficient experience and estimate a safe boundary. The last two measures from the 

panel of experts were leaving out poles during the contact games (relays, modified 

sports games). During lack of attention the pole could stab any part of the body. Most 

frequently this is the thigh, but there are also known cases of stab wounds in the face. 

For this reason we recommend abiding by the international rules for roller ski races 

(Rules for Rollerski World Cup, 2016) and run all the games with glasses or ski 

goggles. The absence of poles can also have a positive impact on technique. Many 

international handbooks (Limby, 2013; Nyomen et al., 2015) also take this opinion. 

For this reason we would recommend, in consensus with the panel of experts, 

completing as many games and activities as possible without poles. 
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Another topic discussed during the interviews was the wear on material. Roller 

skis are primarily intended for training youth and adult categories. Thus they are not 

adapted to the constant changes of direction, stopping and entering grassy areas 

anticipated during the individual games. The bearings, wheels, bindings and ski boots 

are thus excessively worn and repairing these is very costly for clubs. However the 

training effect of the games will return this loss in the future (Brewer, 2003; Slepička 

et. al., 2009). 

We are of the opinion that roller skis will be increasingly present in the training 

of young skiers in the coming years and the importance of such a set of activities will 

grow. From the position of a coach it is necessary to properly take hold of this tool and 

incorporate it into training, not trying to train children like adults and merely spending 

hours upon hours riding, but doing what is natural for them, which is playing.  

 

CONCLUSION 

With this article we have attempted to present several games and activities on 

roller skis for young cross-country skiers: Coordination Relay, Tag in Pairs, Peg Game, 

Picking Up Objects on a Slope, Catch with a Frisbee or Tennis Ball in Pairs, Norwegian 

Field, Reds and Whites, Dice Rides and Ski Football. The games were chosen from the 

literature and then modified and vetted by a panel of experts. 
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