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This study examined the reliability and validity of judging system scores of past hip-hop dance competitions in Japan. The analysis focused on the scores for each assessment category separately. Judges’ scores were obtained from national dance competitions held annually in Japan between 2014 and 2019. In these competitions, five experienced judges evaluated the dancers’ performances. The judges scored on a 10-point scale in five categories as follows: creativity, expression and interpretation, impression, technical quality, and synchronisation. This study found that the technical quality category demonstrated good reliability, whilst the impression showed poor reliability. Systematic bias was significant for all categories. There are no levels of difficulty defined for technique, no criteria set for correct movement and no explanation provided for each scoring level, which suggests that each judge may have interpreted the criteria for evaluating hip-hop dance differently. Developing these definitions and identifying the biases that affect evaluation would ensure a reliable evaluation system.
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Introduction

Hip-hop dance is freestyle dance that began as street dancing, a part of the hip-hop culture (Craine and Mackrell, 2010), which includes breaking, rocking, popping, house and street jazz dances (Ojofeitimi et al., 2012). It has spread rapidly and many hip-hop dance competitions have been held worldwide. Originally, the impression of the audience was considered to be the most important factor in evaluating hip-hop dance; the winner of a competition was determined based on the audience’s extent of excitement. However, in recent years, hip-hop dance has become more competitive. It was first considered an Olympic sport in the 2018 Youth Olympics and will make its debut in the 2024 Olympics (International Olympic Committee, 2021). In this context, clear evaluation criteria must be defined for hip-hop dance to be considered a viable competition so that dancers, judges and audiences share a common understanding of the definition of superior hip-hop dance performance.

In Olympic artistic gymnastics, evaluations are divided into artistic and technical categories. Scores are determined by absolute evaluations that are based on the difficulty and kinematic criteria for all techniques, as defined in the Code of Points (Fédération Internationale de Gymnastique, 2021). Many studies have examined the reliability of this evaluation system using the results of past competitions, and high reliability has been reported (Leskošek et al., 2010; Atiković et al., 2011; Bučar et al., 2012; Pajek et al., 2013, 2014). In figure skating, another Olympic sport, final scores are calculated based on scores for technical elements, programme components and any deductions (International Skating Union, 2021). The reliability of figure-skating judges has also been investigated. Inter-judge correlation has been found to be above 0.9 for both technical and artistic scores (Lockwood et al., 2005). Thus, both artistic gymnastics and figure-skating competitions employ highly reliable evaluation systems.

In Dancesport, competitive ballroom dancing, a new evaluation system based on absolute evaluation, was introduced in 2013; this replaced the previous evaluation system that was found to be relative (World DanceSport Federation, 2021b). In the new evaluation system, as in artistic gymnastics and figure skating, evaluation is divided into artistic and technical aspects. The scoring system is based on a 10-point scale, with a performance description defined for each level. Research on the reliability of the new evaluation system reported that the mean correlation amongst all judges was 0.48 (Premelč et al., 2019), which was lower than correlation scores for artistic gymnastics and figure-skating competitions. Insufficient description of performance at each level was determined to be a reason for poor reliability.

At the biggest hip-hop dance competitions worldwide, multi-member groups compete, and their performances are evaluated across 10 categories in two domains (Table 1; Hip Hop International, 2021). The combined scores of the 10 categories are used to rank the competitors. Although descriptions of each category’s evaluations have been publicised, detailed kinematic criteria for techniques and the criteria for assessing each level along a scale have not been described. Thus, judges are likely to score dancers based on their own interpretations and criteria. At the 2018 Youth Olympic Games, all break-dancing (a form of hip-hop dance) matches were set up in a battle format, either individual or group, and the winner was determined by a relative evaluation based on which dancer was better in each of the six categories in three domains (Table 2; World DanceSport Federation, 2021a).



TABLE 1 Ten categories used in the most well-known hip-hop dance competitions.
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TABLE 2 Six categories used to evaluate hop-hop dance performance at the 2018 Youth Olympic Games.
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As in figure skating and artistic gymnastics, in hip-hop dance competitions, including break-dancing, performances have been evaluated in categories that include both technical and artistic aspects (Tables 1, 2). For the technical aspect of the assessment, difficulty levels for techniques have not been established, and the correct movements for each technique have not been defined; thus, it is not clear how judges evaluate the technical aspect of performance. Studies have reported that factors such as facial expression (Cunningham et al., 1990) and body shape (Tovée et al., 1999; Pawlowski et al., 2000), as well as movement, affect the judges’ evaluation of dance performances. Sato and Hopper (2021) found that the reliability of the judges’ scores varied when the actual dancer videos and humanoid animations created from actual dancer movements were evaluated, suggesting that dancer appearance impacted the evaluation of judges. Although several categories exist within the evaluation of the artistic aspect of hip-hop dancing in the current system (Table 1), evaluation categories that consider biases such as those (un) favouring facial expression or body shape have not been developed. To date, the reliability of the evaluation systems currently in use has not been reported based on the results of past competitions in hip-hop dance. To develop an objective evaluation system, the reliability of current evaluation systems must first be examined.

This study analysed judges’ scoring of hip-hop dance competitions held in the past, ascertaining each judging category separately and examining the reliability of the scores.



Materials and methods

Judges’ scores were obtained from national dance competitions held annually in Japan throughout the years 2014–2019. However, the performances in these competitions were not videotaped. These competitions were open to dancers of elementary to junior high school age, and the results for each year, of the competition final, performed by the dance teams that won the preliminary rounds, were used for analysis. The dance team consisted of at least 5–40 dancers. Dance genres covered in this competition were hip-hop, which includes rocking, popping, breaking, house and street jazz. This study was approved by the Nagoya Gakuin University Research Ethics Committee. All data used in the analysis were anonymised, and participants were offered opt-out opportunities.

Five experienced judges evaluated the dancers’ performances in each competition. They were not the same individuals each year. The judges scored on a 10-point scale in five categories, as follows: creativity, expression and interpretation, impression, technical quality and synchronisation. There were no descriptions of performance for each point level (0–10), and the judges were not allowed to share or discuss their evaluations with each other. The final scores for each of the five categories for individual dance teams were calculated as the mean of the five judges’ scores.

Descriptive statistics of all judges’ scores for each category were calculated for each year of the competition. The following statistics values were calculated for validity analysis (Bučar et al., 2012). Signed and absolute deviations from the final score for individual judges were calculated as measures of bias. Mean rank and deviation from the expected rank were also assessed for individual judges. The expected rank was calculated as (m + 1)/2, where m is the number of judges, with reference to Bučar et al. (2012). The reliability of the evaluation was examined and assessed using intra-class correlation coefficients (ICC) for single and mean of five raters for both two-way random (consistency) and fixed (agreement) effects (Premelč et al., 2019). Kendall’s W (Kendall’s coefficient of concordance) was also calculated. A Kendall’s value of W < 0.40 was considered poor, 0.40–0.50 moderate, 0.50–0.70 good and greater than 0.70 excellent. ICC values were interpreted as follows: less than 0.40 poor reliability; 0.4–0.75 good reliability; greater than 0.75 excellent reliability (Fleiss et al., 2013). All data were analysed using SPSS Statistics software (version 25.0; SPSS Inc., Chicago, IL, United States).



Results

Amongst the five categories, the highest mean score was 7.35 ± 1.03, for impression, and the lowest was 7.10 ± 1.13, for technical quality (Table 3). Appendix 1 presents the statistics of scores for individual judges, and Table 4 shows values extracted from them, indicating the best and worst deviations in judging. In terms of score bias, the maximum absolute deviation from the final score and mean rank deviation from the expected rank were generally significant for all categories. Regarding the correlation between the scores of the individual judges and the final score, which is the mean of the five judges, technical quality demonstrated the largest maximum correlation coefficient and impression demonstrated the smallest minimum correlation coefficient in most of the competition years.



TABLE 3 Mean, minimum and maximum values for five categories and the final scores for the 2015–2019 competitions.
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TABLE 4 The performance of individual judges.
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In terms of score reliability, the Kendall’s W values ranged from 0.319 to 0.681 (Table 5). In each year of the competition, the category with the highest reliability was technical quality, with most values indicating good reliability, with scores ranging from 0.576 to 0.681. The category with the lowest reliability was impression, with most values indicating poor reliability, with scores ranging from 0.319 to 0.448. Similar ICC results were obtained; the single-measure ICC coefficients for absolute agreement and consistency for technical quality demonstrated fair to good reliability. The average-measure ICC coefficients for absolute agreement and consistency for almost all categories showed good to excellent reliability.



TABLE 5 Reliability for the five categories and the final score for the 2015–2019 competitions.
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Discussion

To develop hip-hop dance competition and elevate its competitive status, an evaluation system with high reliability must be developed. This study was the first to examine the reliability of evaluation results of hip-hop dance competitions.

Regarding the reliability, the Kendall’s W values ranged from 0.319 to 0.681, which was comparable to the reliability assessments for Dancesport (Premelč et al., 2019), thus indicating that the reliability was not high. In contrast, high reliability has been reported for judging in artistic gymnastics competitions (Leskošek et al., 2010; Atiković et al., 2011; Bučar et al., 2012; Pajek et al., 2013). In artistic gymnastics, the level of difficulty and correct movements for all techniques are defined, and point deductions are described in detail in the Code of Points. However, in hip-hop dance, there are no defined criteria for the difficulty of a technique or a correct movement, and there are no descriptions of each of the 10-point level. This means that each judge may interpret the criteria for evaluation and evaluate the performance differently in hip-hop dance. Various biases also reportedly affect judges’ evaluations, including the position of the judges (Dallas et al., 2011), experience of the judges (Flessas et al., 2015), order of the performances (Plessner, 1999) and reputation of the dancers (Findlay and Ste-Marie, 2004). Factors such as the dancers’ facial expression and appearance also affect performance evaluations (Cunningham et al., 1990; Tovée et al., 1999; Pawlowski et al., 2000; Sato and Hopper, 2021). These biases may have impacted the low reliability found in this study.

In hip-hop dance, dancers typically perform in groups. Similarly, rhythmic gymnastics involves a group competition, in which five competitors perform, and the judges must evaluate the performances of the five gymnasts simultaneously. The reliability of performance evaluations in artistic gymnastics and figure skating reported in previous studies were all for individual performance competitions, and no studies to date have investigated the reliability of performance evaluations in team competitions such as rhythmic gymnastics. When judges pay attention to one competitor, they lose information about execution to other competitors. Flessas et al. (2015) reported that when evaluating the five-gymnast ensemble routines in rhythmic gymnastics, international-level judges did not rely on eye fixation to detect errors and may have used other cognitive strategies, as compared to novice and national-level judges. Thus, evaluating performance in the case of group competitions can be considered more challenging, and this may also have affected the reliability results of hip-hop dance.

This study assessed systematic bias in judging to evaluate score validity. For all categories, the values of absolute deviations from the final score and mean rank and deviation from the expected rank were larger than those values for artistic gymnastics (Bučar et al., 2012), suggesting a more significant systematic bias. Fernandez-Villarino et al. (2013) reported that the special circumstances in which judges must evaluate dancers of different ages and skill levels in one competition could create problems, thereby making it difficult for judges to distinguish performances. The competitions analysed in this study were open to students from elementary to junior high school age; thus, a wide range of skill levels was likely observed and incorporated into performance evaluations. This wide range may be one of the reasons for the higher systematic bias that was found. Pajek et al. (2014) suggested that a possible reason for the low validity of artistic scores in artistic gymnastics was poorly defined criteria in the Code of Points. In this study, biases due to judges’ perceptions and preferences in evaluating the quality of performance and differences in interpretation of the judging criteria are assumed to contribute to score variability.

Amongst the evaluation categories used in this study, technical quality and synchronisation fall within the technical category, whilst creativity, expression/interpretation and impression fall within the artistic category. Technical quality, on the technical side, demonstrated the highest reliability, whilst impression, on the artistic side, showed the lowest reliability. Similar results were found in figure skating (Lockwood et al., 2005), artistic gymnastics (Pajek et al., 2014) and Dancesport (Premelč et al., 2019). These results implicate that the artistic side of evaluation may be more impacted by factors, including facial expression and body shape, as previous studies have demonstrated (Cunningham et al., 1990; Tovée et al., 1999; Pawlowski et al., 2000). Therefore, a new evaluation system that accounts for this effect would improve reliability on the artistic side of evaluation of hip-hop dance.

To implement a reliable evaluation system in hip-hop dance competitions, a detailed description of each level for each category must be provided as a first step. A clear evaluation system or tool will help judges interpret the criteria in the same way, thus reducing score variability due to differences in interpretation. Second, evaluation categories must also be reconsidered. In hip-hop dance, many factors other than movement are considered to affect performance evaluation. Evaluation categories should be based on the factors that affect performance evaluation. In artistic gymnastics and figure-skating competitions, rankings are determined by the final technical and artistic point scores. In hip-hop dance, the difficulty of the technique is important, but the artistic aspect is also important. The weight of the technical and artistic aspects in the evaluation, including the number of evaluation categories for each of these two aspects, must be considered. Third, biases that have been reported, including the order of performance, the position of the judges and the experience of the judges, should also be verified in hip-hop dance. Fourth, using a video system that is designed to record performances and observe them immediately afterwards would allow judges to observe dances multiple times; the use of such a system should be considered. Fifth, in hip hop dance competitions that are performed as a group competition, the evaluation criteria must be provided separately for individual dancers’ performance and group performance. In rhythmic gymnastics, the evaluation criteria are separately defined for the evaluation of individual gymnasts and collaborative performances (Fédération Internationale de Gymnastique, 2021).

In this study, the results of hip-hop dance competitions in which multiple dance groups’ performances are ranked by performance scores (similar to gymnastics and figure skating) were analysed. However, break dancers will most likely compete in a one-on-one battle format at the Paris Olympics. Break dancing originated in hip-hop culture, and the winner is determined by the extent of the audience’s excitement, which is influenced by their preferences and subjective impressions of the performance. However, as hip-hop dance (including breakdancing) has grown in popularity, objective evaluation systems have been developed to combat potential biases such as reputation and style preferences (Fogarty, 2018). Although the competition format for break dancing at the Paris Olympics is unknown, our findings can be used to develop a reliable standard of evaluation in a battle format. As mentioned earlier, multiple evaluation categories (divided into technical and artistic aspects) should be established, as well as a detailed description of each level for each category. Given that the characteristics of break dance are strongly linked to the creative expression of one’s identity, emotions and artistic sensibilities, the weightage of technical and artistic aspects should also be considered in the final score (Fogarty, 2018). Competing to determine which dancer is better scored in these evaluation categories allows for a more reliable evaluation.

This study has a few limitations. First, the performances of dancers with a wide range of skill levels were used for evaluation, as the competitions from which the data were pulled and analysed were open to elementary and junior high school-aged participants. Study results may have been different using data from competitions with more skilled adult dance performances. Second, only the scores of judges from competitions in Japan were analysed. Further studies should be undertaken to investigate scores from competitions held in other countries and world competitions. Third, it is not clear how the judges who participated in the competitions analysed in this study varied in their ability to evaluate the performance accurately and consistently. Since judges’ experience is an important factor influencing evaluation reliability (Flessas et al., 2015), this factor may have influenced this study’s results.

This study was the first to investigate the reliability of the evaluation results of hip-hop dance competitions. The study’s results will contribute to the development of a more reliable evaluation system for hip-hop dance competitions. To implement a reliable evaluation system, the reliability of the evaluation must be constantly investigated and feedback must be provided at the same time the system is developed. An evaluation system that can be explained objectively provides not only reliable evaluations but also guidelines for dancers and coaches to use as they work towards achieving high scores in competitions. A new evaluation system will ensure that hip-hop dance continues to develop as an Olympic sport.
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2018 49 Creativity 71 773 665 092 19 063 500 600 400 880 900 800
Expression and 71 792 631 091 16 053 520 700 400 880 900 800

interpretation

Impression 743 794 690 091 126 054 560 700 500 920 1000 900
Technical quality 719 798 663 098 127 053 5.20 700 400 9.00 1000 800
Synchronisation 7.27 818 667 080 107 05l 560 700 400 860 900 800
2017 53 Creativity 7.12 772 657 107 141 074 5.20 600 500 9.20 1000 800
Expression and 7.00 783 638 098 148 064 5.20 700 400 9.20 1000 800
interpretation
Impression 735 802 683 103 148 o071 580 700 500 9.20 1000 800
Technical quality  7.01 785 606 104 133060 540 700 500 920 1000 800
Synchronisation 7.2 800 645 088 126 062 580 700 500 900 1000 800
2016 52 Creativity 673 69 640 115 150 096 460 500 400 940 1000 900
Expression and 671 725 623 095 13 052 480 600 400 860 1000 800
interpretation
Tmpression 692 717 683 101 148 083 500 600 400 900 1000 800
Technical quality 661 750 583 117 149 078 440 500 400 900 1000 800
Synchronisation 695 746 642 100 144 073 520 600 400 900 1000 800
2015 45 Creativity 695 760 624 102 148 067 520 600 400 900 1000 800
Expression and 714 79 613 099 146 066 520 600 400 920 1000 800

interpretation

Impression 730 818 620 097 16 0 540 600 400 940 1000 900
Technical quality 705 787 602 L 162 076 500 600 400 940 1000 900
Synchronisation 695 778 613 096 131 06 520 600 400 900 1000 800
Mean 247 Creativity 71 773 651 109 144 080 496 58 420 920 980 840
2015- Expression and 712 792 632 100 144 060 508 660 380 908 980 820
2019 interpretation
Impression 7.35 805 676 103 149 074 532 640 440 928 1000 860
Technical quality  7.10 78 632 113 155 070 496 620 400 928 1000 840

Synchronisation 7.04 812 650 096 132 066 532 640 400 9.04 980 820
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Absolute deviation Judge mean rank deviation  Corrected category-5
from the expected mean  judges mean correlation of

rank individual judges
Year n  Category min max min max min max
2019 48 Creativity 0.68 135 077 0.44 0.84
Expression and interpretation 059 142 0.96 0.57 083
Impression 0.66 136 042 075
Technical quality 058 110 0.76 090
Synchronisation 057 166 079 054 079
2018 49 Creativity 045 074 018 053 076
Expression and interpretation 057 095 -161 0.80 0.50 082
Impression 049 080 -143 027 042 07
Technical quality 056 089 ~169 027 0.6 084
Synchronisation 051 093 043 0.25 085
2017 53 Creativity 056 082 034 055 0.86
Expression and interpretation 060 091 -158 045 046 085
Impression 055 087 -142 017 041 083
“Technical quality 050 097 ~149 0.96 055 0.88
Synchronisation 064 096 -151 072 046 084
2016 52 Creativity 050 087 ~098 ~008 0.58 081
Expression and interpretation 050 083 017 042 079
Impression 049 085 -108 ~040 041 082
Technical quality 064 094 -160 050 077 088
Synchronisation 076 -131 0.23 056 085
2015 45 Creativity 109 -1 042 029 077
Expression and interpretation 123 0.96 050 085
Impression 0.50 136 0.84 017 0.2
Technical quality 050 127 0.98 0.68 0.84
Synchronisation 050 108 0.80 0.39 077
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