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ABSTRACT 

Background. Despite the increasing popularity of the snowboard, there is not scientific literature for sport performance 

indicators in this sport. Objectives. To analyze the effects of jump difficulty on the final performance during 

snowboarding-slopestyle competition. Methods. All competition sequences (n=214) from the 2014 Winter Olympic 

Games were analyzed. Of these, 123 were from the men´s competition and 91 were from the women´s competition. 

The interaction between the final score and number of rotations was calculated using regression models with quadratic 

or linear equations. All analyses were performed separately for women and men. Results. Quadratic regression had 

better R2 and mean absolute errors than linear regression. Linear and quadratic regressions showed that the number of 

rotations significantly predicts final score in men.  However, in the women´s competition, the curve of quadratic 

regression was almost identical to that from the linear regression. Conclusion. These results have identified the 

importance of evaluating the jump difficulty versus its efficacy. Athletes and coaches have to weigh pros and cons of 

increasing the difficulty of jumps or improve jumps that are already fluent in order to master them.  
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INTRODUCTION 
The popularity of Snowboard has been 

increasing in the last 40 years (1). One 

Snowboard modality, Slopestyle, was introduced 

in the Olympic competition in Sochi Winter 

Games 2014. Snowboard - Slopestyle combines 

the typical aspects of downhill with obstacles 

(like Snowboard – Boardercross Olympic 

competition) and big jumps with a long aerial 

phase, similar to Olympic competition of 

Snowboard – Half-pipe. It also includes some 

characteristics from non-competitive snowboard 

freestyle, in particular, jibbing actions over the 

rails. All those modalities require the execution of 

complex sport techniques and have a high level of 

fall risk that influences the final competitive 

performance, evaluated by a panel of judges. 

However, Snowboard research is quite recent 

and focused on specific fields not related to sport 

performance analysis. The principal topic in 

Snowboard research is “Sport injuries”, which 

contains data about all snowboard modalities, 

including Slopestyle (2, 3). The biomechanical 

approach about characteristics of snowboard 

related with human movement models, is a 

relevant topic in the literature (1, 4-7). 

Sociological and Psychological research is 

another frequent study field (8-10). A few papers 

have focused on technical performance and 
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physical conditioning. Specifically, in 

Snowboard – Halfpipe, only Harding, Toohey 

(11), Harding, Small (12), Harding and James 

(13) and Harding, Mackintosh (14) analyzed 

different technical elements using movement 

sensors, aims to assist the evaluation of the 

judges. Gathercole, Sporer (15) investigated  the 

effect of acute fatigue and training adaptation in 

snowboard athletes and the effect of warm-up 

practices in snowboard was analyzed by Hilfiker, 

Hübner (16) and Sporer, Cote (17). Related with 

this field Platzer, Raschner (18) studied the 

relationship between physical conditioning and 

performance in competition. 

Despite being a highly developed sport today, 

there are no relevant references in the scientific 

literature in Snowboard – Slopestyle. Like other 

sport disciplines, the search for sport performance 

indicators in Snowboard is scarce. The context 

does not allow the development of field 

experiments due to the large distance over which 

the activities take place, the specific topography 

of the slope, surface and so on (6). The 

Snowboard–Slopestyle track profile in Sochi 

2014 was 635 m. length and 151 m. of vertical 

drop slope. In those conditions, the use of 

Observational methodology to analyze 

competitive performance in Snowboard – 

Slopestyle can solve these limitations and could 

be useful to find reliable indicators that help 

coaches and Athletes in training and competition. 

To the best of our knowledge, there are no 

studies that analyze performance in snowboard-

slopestyle. Therefore, the aim of this paper is, 

making a first approach in this sporting context 

across the field of sport performance analysis, to 

analyze the effects of jump difficult on the final 

performance during official competition. 

 

MATERIALS AND METHODS 
Participants. A total of 214 sequences of the 

Slopestyle (n=214) from the Winter Olympic 

Games celebrated in Sochi in 2014. Of these 

sample, 101 were performed in the classification 

phase, 65 in the semi-finals and 48 in the finals. 

There were 123 sequences of the men´s 

competition (57.5%) and 91 of the women´s event 

(42.5%). Two of the recordings were not included 

in the analysis because video footage did not 

allow the collection of data. Video recordings 

were obtained from the official website of the 

Olympic Games (https://www.olympic.org). The 

local Institutional Review Board approved this 

study. 

Measures. For each sequence, the following 

identification variables were collected: an 

identification code of the rider, sex, round, and 

competition phase (classification, semifinal and 

final). The slopestyle modality includes six 

modules (in addition to another optional module). 

The first three modules consisted in rails jibbing, 

whereas the last three modules are defined by 

three jumps with large aerial phase (figure 1). In 

this study, only the last three modules were 

included in the analyses since no significant 

relation was found between the performance in 

the first three modules and the final score. 

The judges’ Snowboard Manual of FIS 

establishes a deduction range according to the 

severity of the mistakes. In this regard, the 

Manual indicates that small hand touches are 

considered minor mistakes, heavy hand touches 

and body contact with snow are medium 

mistakes, and complete falls are major mistakes. 

In the current study, the variable “falling” was 

codified as “yes” or “no” and it included all those 

mistakes. 

 
Figure 1. Sochi 2014 winter Olympics – Slopestyle Course (www.olympic.org) 

 

https://www.olympic.org/
http://www.olympic.org/
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The number of rotations in longitudinal and 

transversal axes were collected. Most tricks are a 

combination of rotations in more than one axis. 

Therefore, a new variable was computed as the 

sum of the number of rotations in the longitudinal 

axis and the number of rotations in the transversal 

axis.  

Procedures. Before starting with the phase of 

sample collection, we proceeded to assess the 

level of intra-observer concordance, essential to 

ensure the reliability of data (19). An experienced 

graduate of sport sciences carefully inspected the 

video recordings to collect data. The reliability of 

the observer was calculated by an adapted Kappa 

value statistical procedure called Multirather 

Kappa Free (20). A subsample of 40 Snowboard-

slopestyle exercises was observed by one 

experienced analyst in two different periods 

separated by two weeks (21). To avoid 

contamination of the event, the analyst watched 

videos from a different competition. The test 

result shows a Kappa value greater than .90 in all 

variables, indicating a high degree of intra-

observer agreement, ensuring the reliability of the 

data collected. 

Statistical Analysis. Differences in number of 

rotations between those riders who made mistakes 

(called fallers) and those who did not make 

mistakes (non-fallers) was calculated using 

Student´s T test. Also effect sizes were calculated 

using Cohen´s D. The aim of this analysis was to 

check whether those riders who made mistakes 

performed a higher number of rotations or not. In 

order to analyse the influence of mistakes on the 

final score, the difference in the final score 

between the two groups (fallers and non-fallers) 

were calculated using the Student´s T test, and 

effect sizes. Additionally, a bivariate correlation 

was performed to analyse the relation between the 

total number of rotations and the final score. The 

Pearson correlation coefficient (R) was 

calculated. In sum, these three analyses 

mentioned above would provide information 

about the interaction between the key variables 

“mistakes”, “number of rotations”, firstly by 

comparing rotations and score of those who made 

mistakes and of those who did not make mistakes, 

and secondly by computing the correlation 

between number of rotations and final score. 

A linear regression with one independent 

variable (number of rotations) and one dependent 

variable (final score) was performed. However, it 

was hypothesized that the relationship between 

number of rotations and final score could be non-

linear, since an excessive number of rotations 

could lead to a high probability of mistakes. 

Therefore, a regression model with a quadratic 

equation was also calculated. These analyses 

allow the comparison of the fitting of the 

regression model depending on the type of 

equation used. In order to verify the validity of the 

model, mean absolute errors of the prediction 

models were computed. This was calculated as 

the mean of the differences in absolute terms 

between the predicted score and the observed one. 

All analyses were performed separately for 

women and men using SPSS v22. Significance 

level was set at p<0.05. 

 

RESULTS  
Table 1 shows the distribution of the number 

of rotations and mistakes in each jump for all 

competitors according to gender, fallers and non-

fallers. Effects sizes in numbers of rotations 

between fallers and non-fallers, shows an 

important effect in the last jump in men, and 

medium effects in all jumps in women.  

The results of the Pearson correlation 

coefficient are presented in the table 2. 

Results shows positive correlation between 

all jumps and final score for men (p< .05). For 

women, the last jump is the only one that is 

positively associated with final score 

(p< .05). Pearson correlations coefficients are 

presented in table 2.  Results show that the 

number of rotations in jumps one, two and 

three are associated with final score for men, 

but only the third jump for women.  
The results of the linear and quadratic regression 

showed significant positive effects for every jump 

for men (table 3). It can be observed that quadratic 

regression have better R2 and mean absolute errors 

than linear regression, however in total jumps the 

results are almost the same, for men and women. 

Figure 2 shows the regression lines of both model, 

linear and quadratic. It can be observed that for men, 

in module 4 score decreases close to 5 rotations; in 

module 5 the decrease occurs around four rotations; 

and in module 6 near to 6 rotations. In women, the 

curve of the quadratic regression is almost identical 

to the linear regression. 



18                                                      Difficulty versus Performance in Snowboard 

Muñoz, J., et al. (2018). Ann Appl Sport Sci, 6(2): 15-21. 

Table 1. Influence of the number of rotations on mistakes and number of mistakes on final score. 

 Non-Fallers Fallers   

 N Number of rotations (SD) N Number of rotations (SD) p-value Cohen´s d 

Men 

Module 4 88 3.92 (1.36) 28 4.13 (1.24) .479 0.14 

Module 5 67 3.55 (1.17) 31 3.60 (0.93) .828 0.04 

Module 6 47 4.17 (1.98) 33 5.39 (1.46) .003* 0.70 

Women 

Module 4 69 1.51 (0.56) 14 1.82 (0.61) .071 0.52 

Module 5 53 1.26 (0.61) 21 1.79 (0.90) .005* 0.68 

Module 6 40 1.45 (0.69) 18 1.83 (0.59) .045* 0.59 

 Influence of mistakes on the final score  

 N Final score (SD) N Final score (SD)   

Men 

Module 4 88 61.98 (24.86) 28 39.74 (27.51) <.001** 0.84 

Module 5 67 67.10 (23.68) 31 49.41 (25.00) <.001** 0.72 

Module 6 47 73.34 (22.89) 33 61.50 (21.54) <.001** 0.53 

Women 

Module 4 69 60.61 (22.69) 14 37.55 (22.24) <.001** 1.02 

Module 5 53 68.82 (18.98) 21 41.83 (15.73) <.001** 1.53 

Module 6 40 74.63 (13.83) 18 54.05 (20.67) <.001** 1.17 

*p< .05; ** p< .01 

 

Table 2. Pearson Correlation Coefficients between final score and jumps 

Final score Jump 1 Jump 2 Jump 3 

Men .221* .279** .343** 

Women .041 -.132 ,313* 

*p< .05; ** p< .01 

 

Table 3. R-squared of the linear and quadratic equation models with final score as dependent variable and 

number of rotations as independent variable. 

 Module 4 Module 5 Module 6 Total 

 Men 

 Linear Quadratic Linear Quadratic Linear Quadratic Linear Quadratic 

R2 0.05* 0.12** 0.08** 0.16*** 0.12** 0.27** 0.48** 0.49** 

MAE 24.23 23.12 21.93 20.34 18.17 15.97 16.15 16.12 

 n=115 n=99 n=80 n=121 

 Women 

 Linear Quadratic Linear Quadratic Linear Quadratic Linear Quadratic 

R2 
NS NS NS NS 

0.10* 0.10* 0.45** 0.48** 

MAE 14.54 14.53 15.71 15.61 

 n=83 n=74 n=58 n=91 

*p< .05; ** p< .01. MAE: Mean Absolute Error 
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DISCUSSION  
The aim of this study was to analyze the 

effects of jump difficulty on the final 

performance during official competition. 

Results showed differences in the final score 

related to number of mistakes and rotations. 

Specifically, the regression models showed a 

positive effect of number of rotations in the 

modules 4, 5 and 6, and total rotations on the 

final score for men, and the module 6 and total 

rotations for women. Results of the regression 

models permitted the comparison of results 

concerning both models of regression analysis. 

Quadratic regression fits data better, despite the 

fact that a linear regression of total rotations are 

similar.  

 

 
Figure 2. Quadratic and linear regressions of men and women competitions 

 

 

Research in snowboard-slopestyle is scarce, 

and only one study that was related to performance 

indicators (13) was available. This article states 

that is commonly accepted that degree of rotation 

in snowboard-half pipe is one of the strongest 

performance indicators associated with 

competition success. Results of the present study 

shows that this is true to some degree. Increasing 

of the difficulty of the jumps, meaning the number 

of rotations, led riders to fall and to make mistakes. 

Mistakes had a great influence in final score, being 

a key factor in final performance. In all three 

modules, fallers try more rotations than non-

fallers. Risk Sensitivity Theory stated that people 

take riskier decisions based on need: the higher the 

need, the higher the risk (22). It seems that riders 

who want to win gold, make difficult jumps to 

achieve it, falling in the attempt and, therefore, 

losing the medal. Riders who, on the other hand, 

make a balanced jump between risk and reward, 

seem to be more effective. In this sense, a study in 

the gymnastics final of the Beijing Olympic Games 

of 2008 (23) shows that athletes prefer not to 

perform the most difficult elements. Instead, they 

prefer to perform elements that permit them to 

achieve a better final score. 

This study reveals the importance of tactics in 

competition. It can be observed that the second 

jump, both for men and women, is the easier one. 

The three firsts obstacles are easy jibbing tricks 

and riders are prepared to perform the first jump. 

After the first jump, balance is compromised, and 

competitors prefer to secure the second jump and 

prepare the last one. In fact, the run-up velocity of 
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the best athletes that competed in the jump in the 

2006 World Cup, was significantly higher that the 

velocity of the rest (24). The riders needed to 

prepare in order to attain high velocity to achieve 

the most “air-time” to perform the jump with 

amplitude (13). For men, the last jump is the most 

challenging and difficult. For women, by contrast, 

the last jump of non-fallers has less rotations, 

however in women fallers, the last jump is more 

difficult than the first one. Related to this, in all 

competitors, the last jump is the best predictor of 

final score. Specifically, in women, the first and 

second jumps do not predict the final score, but 

the third jump does. Given that women perform 

less difficult jumps, variability is scarce in this 

competition, and that may be the reason why only 

the last jump was significantly associated with 

final score. Men perform more rotations in all 

jumps, and, though the last jump is the most 

important, the first and second have an impact in 

the final results. 

The importance of this kind of analysis resides 

in the impossibility of laboratory based 

performance assessment (13). Video based analysis 

gives key information about competition in sport, 

improving competitors´ performance (25, 26). 

Different methods and instruments are being 

developed in the sporting context in order to assess 

in a valid and reliable way. Accelerometers are 

proven assessment instruments with a high validity 

and reliability for analysis. Also, these devices are 

portable, lightweight and accessible in price, easy 

to use and give feedback in real time (27, 28). 

Another advantage is the absence of cables, so they 

are easily adapted for placement on the rider´s body 

or in the snowboard itself. Future research has to 

take this into consideration. A major limitation of 

this study is the inexistence of studies in this sport 

to allow the comparison of results. Only studies of 

other acrobatic sports similar to Snowboard-

slopestyle were found and used in the discussion.  

 

CONCLUSION  
In summary, these results have identified the 

importance of evaluating the difficulty of the 

jump versus the efficacy of it. Riders and coaches 

have to weigh pros and cons of increasing the 

difficult of jumps, or improve jumps that are 

already fluent in order to master them. Thus, these 

findings would help coaches and riders to choose 

the most adequate difficulty for their jumps. 

This article opens a new line of research trying 

to explain performance in Snowboard-slopestyle. 

Implications of findings from this manuscript are 

relevant for trainers who need to adjust the 

difficulty of jumps, and for researchers who aim 

to develop a performance model in this sport. In 

general terms, a greater difficulty allow the rider 

to get higher scores, but it also increases the risk 

of falling and to make mistakes, which had a great 

influence in final score, being a key factor in final 

performance. 
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