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Introduction: In Germany, there is no systematic approach to talent orientation that recommends an appropriate sport for children. Talent detection is the first step of the talent process, in which children's motor profiles are assessed using standardized test batteries. In the second step, talent orientation, these profiles are weighted with sport profiles to derive sport recommendations for each child. But how are these sport profiles built? The aim of this study is to engage coaches in the creation of sport profiles.



Methods: German coaches (n = 256) of gymnastics, handball, judo, soccer, swimming, table tennis, tennis, track & field participated in a survey using the German Motor Test 6–18 plus ball throwing and agility test. Eight sports were included. Judo was divided into light and heavy weight categories, and track & field into endurance running, sprinting/jumping, and throwing, resulting in eleven disciplines. Each discipline had a separate standardized questionnaire, with judo categories combined into one.



Results: The results show individual profiles of relevant characteristics for each sport discipline. ANOVA and z-transformed means revealed different ratings of the test items, enabling the development of specific combinations of the most important test items for each discipline. The validity of these sport discipline-specific profiles was tested using discriminant analyses, which assigned coaches to their respective sport discipline. A linear discriminant analysis correctly classified 78.1% of coaches to their respective sport discipline. When comparing one sport discipline to all others, correct classification ranged from 82.2% to 92.7%.



Discussion: Based on the coaches' ratings, eleven different sport discipline profiles were developed, each with its own combination of key test items. Track & field sprinting/jumping was most clearly distinguished from other disciplines. Overlaps were found in the profiles of handball and tennis, as well as judo and swimming. These findings help coaches utilize the profiles for talent orientation.
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1 Introduction

Germany does not have a standardized approach to identifying candidates for achieving the next gold medal. Each sport and each federation search for new talents based on individual concepts. For instance, stand-alone methods are now considered outdated and should be replaced by cooperation between sports federations (1, 2). The different federations initiate their search in clubs, namely with children who already practice this sport. In addition, the children's choice of sport in Germany is not primarily determined by their talent, but by various environmental factors, such as the sport played by their parents. However, a structured process of talent detection (first step) and talent orientation (second step) represents a promising approach to support the match between a child and the practiced sport (2). Therefore, talent detection and talent orientation should be the initial steps in the pathway (3, 4).

Talent detection is the first step (1). Talent detection is the process of testing children for motor skills and physical fitness in order to recognize talents (5). In the majority of cases, talent detection (also referred to as movement checks) is conducted in elementary school, typically between the ages of eight and ten (6–9). Talent detection should take place before puberty, during the period when motor skills are being formed (10, 11). As motor skills remain stable throughout the developmental period, it seems reasonable to provide early guidance to young athletes (10, 12).

The various test batteries utilized for talent detection are exclusively related to motor skills, physical performance, and anthropometric data of children. These batteries are not sport specific and are therefore generic. Examples of internationally recognized test batteries are the Body Coordination Test for Children (13), the EUROFIT Test Battery (14), and the Flemish Sports Compass (15). In Germany, different test batteries are used in various regions. The most widely used test battery is the German Motor Test 6–18 (6, 8, 9, 16–18). Also used are the Emotikon Test Battery (6) and the Fulda Movement Check (19), which have individual extensions or alternative test items. Table 1 provides an overview of the test batteries in Europe and Germany.


TABLE 1 Overview of the test items within the different test batteries in Europe and Germany.
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These test batteries serve as a basis for the motor skill and physical performance profiles of children (6, 17). The detection of good movers can be aided by the utilization of test batteries (1), yet it is not possible to make a specific recommendation regarding a particular sport. This is where the second step, talent orientation, comes in. Talent orientation is about giving children a recommendation for a sport in which they can be a talent (5, 15, 20). To do this, it is necessary to combine the child's data from the talent detection with the performance profile of each sport. The sport profiles provide crucial information about the fundamental skills and abilities required for success in the respective sport. They can be used as weighting factors or a given transformation function in the calculation of recommendations (6, 21). The sport profiles can be developed by experts who are very familiar with and proficient in their sport by weighing the skills or test items from the generic test batteries for each sport. Each sport profile can be used to derive a recommendation score using a child's talent detection results. Based on the individual score, each child should be recommended the sports with the highest score.

As coaches, they are talent scouts in practice (22–25) and possess a clear understanding of the requisite physical fitness standards and other relevant criteria (21). Consequently, they can provide insight into the specific characteristics and demands of various sports (26–28). The combination of practical experience and licensure serves to elevate coaches to the status of experts in their field. Thus, coaches have empirical knowledge through their education, experiential knowledge, and necessary professional expertise (29).

Schorer and colleagues (2017) were able to show that regional and national handball coaches exhibited comparable outcomes in talent identification, but unlicensed coaches did not. On the other hand Roberts and colleagues (2020) were able to show that coaches with varying levels of expertise made the same talent judgements (30). Moreover, a survey of racquet sports in which coaches gave different weights to the test items of the Flemish Sports Compass confirmed that coaches are indeed experts (31). Another survey of coaches on the weighting of the test items of the Flemish Sports Compass showed that coaches provided clear weightings, thereby distinguishing paddle sports from other sports (28).

The aim of the present study is to find based on a survey of coaches, the different weightings of the test items used in an annual talent orientation campaign, which lead to specific sport profiles for eleven different sport disciplines and can be used for sport recommendation in the context of talent orientation in Germany. For this purpose, the survey was conducted with 256 coaches from eight sports representing eleven sport disciplines. The hypothesis to be tested is that coaches evaluate the test items in each sport with different degrees of relevance. The eight sports are gymnastics, handball, judo, soccer, swimming, table tennis, tennis, and track & field. In addition, judo was divided into two categories: light weight and heavy weight. Track & field was divided into the three disciplines of endurance running, sprinting/jumping, and throwing.



2 Methods

The survey is based on the Fulda Movement Check, a test battery that is closely aligned with the German Motor Test 6–18. All tests in the German Motor Test 6–18 have been subjected to multiple tests for their accuracy (8, 9, 18, 32). The average value for the test-retest correlation is rtt = 0.82 (16). The Fulda Movement Check extends the test battery by including ball throwing (80-gram ball) and the agility test, which are essential exercises for sport recommendations (17). The test-retest correlation for the ball throwing test is rtt = 0.82 (17). The values for the agility test, as determined by the authors' own data are rtt = 0.784 (n = 129, p < .001) for boys and rtt = 0.891 (n = 134, p < .001) for girls.

A total of 256 coaches (209 male, 41 female, 3 divers and 3 with no information) from all over Germany were included in an online Qualtrics survey to reflect the perspectives of various regions (33). The respondents had a mean age of 45.32 (±11.49) years and a mean experience of 18.16 (±11.52) years. Forty coaches hold an international license or the highest possible license in their sport. One hundred and sixty coaches hold a national license, 31 coaches hold a regional license, and 10 coaches hold a club license. Fifteen coaches could not be assigned to a license level or did not have a license. The number of coaches in the following sport disciplines was as follows: 18 in gymnastics, 28 in handball, 23 in judo light weight and heavy weight categories, 31 in soccer, 47 in swimming, 21 in table tennis, 25 in tennis, 19 in track & field endurance running, 29 in track & field sprinting/jumping and 15 in track & field throwing. The coaches were engaged in practice of coaching at the time of the survey and were recruited through the national professional associations and personal approaches.

The questionnaire was designed with a standardized structure and was created in ten sport-specific versions. Sport specific means that in each question, the participants were reminded to answer based on their respective sport or discipline. All other wording was identical. Judo coaches completed two relevance rankings, one for light weight category judo and one for heavy weight category judo, in one version. The first page contained a brief description of the research project, followed by descriptions of the test items, including pictures and written explanations. Following the description of the ten tests (one per page), the coaches were asked to rate the relevance of the tests to their sport on a scale of 0–100, with 0 indicating that the test was not relevant and 100 indicating that it was highly relevant. Furthermore, the data were transformed to a scale of 10 by dividing all values by 10 and rounding to the nearest integer. Finally, the coaches were asked to provide information about their sociodemographic characteristics (e.g., age, gender) as well as key characteristics of their coaching role (e.g., license, years of experience).

A total of 279 coach responses were initially analyzed. However, 46 responses were excluded from further analysis because more than two test items were not rated by the coaches. In 39 of the remaining 233 responses a maximum of two test items were not assessed. In these cases, the mean rating of the test item across all participants from the same sport was used instead. Therefore, 233 responses were included in the following analysis.

SPSS version 28.0.1.0 (142) was used for data analysis. The data has been anonymized. Reliability for internal consistency was tested using Cronbach's alpha, and the results can be confirmed as given (acceptable to very good) (34): gymnastics = 0.677, handball = 0.807, judo light weight category = 0.783, judo heavy weight category = 0.781, soccer = 0.916, swimming = 0.861, table tennis = 0.795, tennis = 0.742, track & field endurance running = 0.842, track & field sprinting/jumping = 0.838, track & field throwing = 0.743. The Intraclass Correlation Coefficient was used to calculate the interrater reliability and can be considered at least moderate to good in all sports (35): gymnastics = 0.489, handball = 0.738, judo light weight category = 0.722, judo heavy weight category = 0.662, soccer = 0.778, swimming = 0.812, table tennis = 0.692, tennis = 0.536, track & field endurance running = 0.756, track & field sprinting/jumping = 0.613, track & field throwing = 0.627.

First, descriptive statistics (means and standard deviations) were performed. Then, a Welch-ANOVA with a Games-Howell post hoc test was performed to test for similarities and differences between the sports for each test item, with the aim of identifying significant differences. To mitigate potential chance capitalization, the p-values from the Welch-ANOVA results were transferred to R and recalculated using the False Discovery Rate method by Benjamini and Hochberg (36). The values of a test item and a sports discipline were compared.

In order to make the differences and similarities of the individual sports disciplines comparable, the data were z-standardized. For this purpose, the mean and the standard deviation were calculated of all data.

To further clarify the differences between the sport disciplines, two discriminant analyses were carried out. In the first discriminant analysis (DA), each sport discipline was discriminated against all other sport disciplines separately. In the second one, all sport disciplines were discriminated against each other. To ensure an even distribution of data across the various sport disciplines, subgroups of a similar size were systematically formed based on the a priori classification probability. These subgroups were used to calculate the DA, and the process was repeated until all cases were included. All further calculations were based on the mean value of the DAs per sport discipline.



3 Results


3.1 Sport profiles: descriptive statistics

First, descriptive statistics show the means and standard deviations (Table 2). The test items were rated differently in the various sport disciplines. Across all sport disciplines and test items the minimum value is 1.43 ± 1.8 (80-gram ball throwing—soccer) and the maximum value is 8.73 ± 2.07 (20 m sprint—track & field sprinting/jumping).


TABLE 2 Descriptive statistics with mean scores, standard deviation and ANOVA results for all test items and sport disciplines.
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3.2 Differences: ANOVA

Second, the assessments of coaches regarding test items vary between the different sport disciplines. Table 2 illustrates this. Therefore, for each sport discipline, there is a specific combination of test items in a specific order, which depends on the relevance of the individual test items. It is noteworthy that the track & field disciplines, namely endurance running and sprinting/jumping, differ only in the test item 6-min endurance run, which is significantly different (p < .001) from each other. Handball does not differ significantly from tennis and track and field throwing in any of the test items. Tennis and track & field throwing are significantly different (p < .001) from each other in the agility test. This fact is similar for judo heavy weight category to judo light weight category and swimming.

In addition, there are test items in the respective sport discipline that differ from many other sport disciplines. For instance, the test item standing long jump in soccer differs from seven other sport disciplines. This phenomenon of significant differences accumulating in all sport disciplines is evident in all cases. A specific combination of high-ranked test items exists for each sport discipline, which is not identical to any other sport disciplines. It becomes evident that these combinations of test items constitute the most valid recommendation tool.

The z-transformed means from the coaches’ assessments in Figure 1 illustrate this. For the three most important test items of each sport discipline it can be stated that for at least one test item a difference occurs between the discipline and another sport discipline, as can be seen from the ANOVA. Furthermore, for each sport discipline at least one test item is significantly different from four or more other sport disciplines.


[image: Figure 1]
FIGURE 1
The z-transformed means of coaches’ assessment show how differently relevant the test items were rated between the sport disciplines.




3.3 Classification: discriminant analysis


	a)One sport discipline against all other sport disciplines



The percentage of correctly assigned coaches for each sport is as follows: soccer (92.7%), track & field sprinting/jumping (92.5%), gymnastics (91.2%), tennis (89.8%), table tennis (89.3%), judo heavy weight (88.9%), track & field throwing (88.9%), track & field endurance running (87.9%), swimming (87.7%), handball (86.8%), and judo light weight (82.2%).


	b)All sport disciplines against all other sport disciplines



The results of the first discriminant analysis (DA) were supported by the use of only two grouping variables. By contrasting all sport disciplines with all other sport disciplines, the linear DA shows that 78.1% (182 of 233 cases) of the sport specific profiles, weighted by the coaches, could be correctly assigned to their respective sport disciplines.

In the track & field sprinting/jumping, 95.5% (n = 21) were correctly classified. The other case was assigned to table tennis (n = 1).

92.3% (n = 12) of the track & field throwing cases were correctly classified, the other case was classified as handball (n = 1).

The cases related to swimming are correctly classified by 87.9% (n = 29). Furthermore, one case each is classified in handball (n = 1), judo light weight category (n = 1), judo heavy weight category (n = 1) and track & field sprinting/jumping (n = 1).

The tennis cases are correctly classified as 83.3% (n = 20). The remaining cases are classified in handball (n = 3) as well as track & field sprinting/jumping (n = 1).

In handball, 80.0% (n = 20) are correctly classified. The other cases are classified in tennis (n = 4) and table tennis (n = 1).

76.9% (n = 20) of the soccer cases are correctly classified by the linear DA, the other cases are classified in handball (n = 1), judo light weight category (n = 1) as well as swimming (n = 1), table tennis (n = 1), tennis (n = 1) and track & field sprinting/jumping (n = 1).

In table tennis 72.2% (n = 13) are correctly classified. The other cases are classified as handball (n = 1), judo heavy weight category (n = 2), swimming (n = 1) and track & field throwing (n = 1).

For the track & field endurance running, 72.2% (n = 13) cases were correctly classified. The remaining cases were classified as soccer (n = 2), swimming (n = 2) and tennis (n = 1).

In gymnastics, 66.7% (n = 10) are classified to their sport discipline, the other cases are classified to track & field sprinting/jumping (n = 1) as well as swimming (n = 4).

In the judo light weight category, 63.2% (n = 12) of the cases are correctly classified. The other cases are spread in, handball (n = 1), judo heavy weight category (n = 3), swimming (n = 1) and table tennis (n = 2).

Judo heavy weight category cases are correctly classified by 60.0% (n = 12). 15% of the cases are classified as judo light weight category (n = 3) and 15% of the cases are classified as swimming (n = 3), the remaining cases are classified as handball (n = 1) and track & field endurance running (n = 1).

Despite the use of eleven grouping variables a correct classification of 78.1% is achieved in the linear DA. When the same procedure is applied to only one of the judo disciplines, the result improves to 79.8%.

Figure 2 corroborates the results presented in the preceding section. The chart illustrates the different and similar responses of coaches in their respective sport disciplines, as indicated by the colored areas. The groups of gymnastics, soccer, table tennis, and track & field endurance running as well as track & field sprinting/jumping have their own center as the sport specific group of coaches provided a homogeneous weighting of the relevant test items. In contrast, the coaches from handball, tennis, and track & field throwing are located close together. The chart shows a large overlap between the groups. Furthermore, the judo light and heavy weight categories and swimming are in proximity to each other. Figure 2 shows that there are outliers in the response behavior of coaches in the sport disciplines swimming, gymnastics, judo light weight and heavy weight categories and track & field endurance running that differ from the rest of the group. In the case of these outliers, it is likely that they were incorrectly assigned to another sport in the DA.
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FIGURE 2
Graphic result of canonical discriminant functions of the eleven different sport disciplines.





4 Discussion

This study, based on a coaches' survey on the weighting of the ten test items, showed that the coaches' weighting resulted in profiles of eleven sport disciplines. The results of the ANOVA (Table 2), z-transformation (Figure 1), and the DA revealed differences and similarities among the eleven sport disciplines from the coaches' perspective. It became evident that each sport discipline has a unique combination of test items that represent the essential skills of the sport discipline. This also confirms the distinction between the individual sports (disciplines) profiles on the non-sport specific test battery as shown in the survey (21, 28). So, it is feasible to find the relevant performance characteristics for each sport (discipline) from a generic test battery (37).

The results of the DA indicate that 78.1% of the coaches' profiles were correctly allocated to their respective sport disciplines. This shows that all eleven sport disciplines can be distinguished from each other.

The differentiation between track & field sprinting/jumping and track & field throwing was most apparent, with 95.5% and 92.3% of coaches correctly classifying these disciplines, respectively. Track & field sprinting/jumping with the 20 m sprint being rated particularly highly as the most important test item and for track & field throwing, it's the ball throwing test item (Table 2).

In certain sport disciplines, individual test items are more prominent than in others. However, the assignments of the coaches are in these sport disciplines as less clear than in the aforementioned sport disciplines. This is evident in gymnastics, soccer, track & field endurance running and table tennis. In gymnastics, the torso bend forward test item is a unique differentiator compared to other sport disciplines. In soccer, only 20 m sprint and the agility test item were identified as relevant test items, with all other test items being rated very low compared to the other sport disciplines. The 6-minute endurance run is a distinguishing feature of track & field endurance running. In the sport of table tennis, the test item sidewards jumping is particularly noteworthy.

Swimming is distinguished from other sport disciplines by a high score in test items on the abilities of strength, stability, and flexibility of the core. Judo's two weight categories are the closest to swimming, also scoring high on the associated test items. In this study, handball, tennis, and track & field throwing are distinguished from all other sport disciplines by the high relevance of the ball throwing test items. They can be differentiated from each other by the different evaluation of the other test items (Figure 1).

Based on an individual number of significant differences between the sport disciplines regarding the test items, each sport discipline can be described by a specific profile (21). In conclusion, each validated profile in this study can be described as a specific profile and can therefore be used in the context of talent orientation.

Different variables are required in different sport disciplines to constitute specific profiles. In addition to these findings, the DA (Figure 2) indicates that sport disciplines have similarities and differences. The similarities are due to an overlap in the key talent characteristics (21). Therefore, one finding in this sample is that handball and tennis are similar. A total of 12.5% (n = 3) of the tennis coaches were classified as handball coaches, while 16.0% (n = 4) of the handball coaches were classified as tennis coaches. The other sport was assigned to these coaches as the “true” sport due to the overlap of ball throwing as an important characteristic in the sport profile. These findings align with those of Teunissen et al. (2021), who show that the characteristics of handball and tennis were perceived as similar. In this study, another sport discipline with some overlaps with tennis and handball is track & field throwing. Ball throwing is also a crucial test item for this sport discipline. The other items help to differentiate track & field throwing.

Another result of the study is a large overlap between judo (in general) and swimming. This overlap is particularly evident in the push-up test item. This test item is rated as particularly important and similar in both sports. Additionally, tennis and table tennis exhibit some overlap. These findings are consistent with Robertson et al. (2018), who show that the sport profiles of racquet sports are similar. These results are possible because there is a general similarity between the sports (38).

Furthermore, if the DA is calculated with only one judo category, the result increases to 79.8%. This demonstrates the similarity in the response behavior of the judo coaches. It can be concluded that the requirements for motor skills and physical fitness in judo at a young age are similar in the different weight categories. Additionally, the samples of judo coaches are not independent samples. It is possible that the experts gave almost the same answers. In retrospect, it is not necessary to differentiate between the weight classes in judo.

The results of the study indicate the potential for a specialized sampling strategy (33) or a task-related sampling (39) in the early phase of talent orientation as well as for later talent transfer (2). Overall, not all athletes are talents in their originally chosen sport; however, their profile may be better suited to other sports. These findings may assist athletes in transitioning to a sport that aligns with their abilities (21).

It is clear that coaches are well positioned to assess the aforementioned weightings and should be included in the development of talent identification scores (21, 27). This can also be applied to scores for sport recommendations. The mapping in the discriminant analysis and the standard deviations of the descriptive results show that coaches do not always agree with each other. This finding is confirmed by Roberts in a study on talent identification (30).

The development of sport discipline profiles provides coaches with a tool to assess whether a child is talented in a particular sport. They can utilize this information to recommend the most promising candidates for a/their sport. To achieve this, the results of children who have completed the test items can be compared with the sport disciplines profiles. This comparison can be based on a weighting procedure that calculates a composite score for each child, reflecting their suitability for various sports. These scores can then be used to rank the children, enabling a clear and systematic identification of the most appropriate sports for each individual.

Additionally, children receive an indication of what skills they need to improve to become more successful. Occasionally this method can indicate whether other sports may be more promising for the child than the actual sport. This is why talent orientation is an important tool for providing children with the opportunity to try new sports (1). Regarding the screening of a larger number of children to detect potential talents, the results strengthen the importance of talent orientation, including movement checks and cross-sport checks.

This study is not without limitations. One such limitation is that it was not asked whether the coaches in question train boys or girls. It might be possible that this influences the response behavior, for example in gymnastics, and should be considered in future research. It should also be noted that the two rankings in the light and heavy weight categories of judo do not originate from independent samples, in contrast to all other sport disciplines. The same coaches train different weight categories in the youth. With the inclusion of further sports, the separation of profiles becomes increasingly challenging, despite the inclusion of eleven sport disciplines in this study (28). The sports considered here are those included in the sports recommendation of the regional Fulda Movement Check campaign in the Fulda region (Germany), which offers children the opportunity to exercise their talents locally (19).

In addition, further research is needed to ascertain whether the sport recommendations derived from this study (e.g., the Fulda Movement Check) are consistent with the individual decisions made (26). The question arises as to which factors are relevant in this regard. Furthermore, the number of sports (disciplines) should also be increased in the context of this survey. In addition, the results can be strengthened or refuted through expert interviews. A comparison with the current guidelines of the sports federations can also reinforce the results. Moreover, it is important to consider these rankings in the context of the applicable rules, since changes in the rules of a given sport may alter the physical demands from the outset (i.e., at the point of entry into the sport) (40).

In conclusion, 11 sport specific profiles were developed in this study using a coach survey. Due to their discriminative validity, these profiles can be utilized, in conjunction with other factors, as a tool for individual sport recommendation in talent orientation programs. Concurrently, they can be used to support talent transfer measures based on the similarity of sports. The study thus contributes to the field of talent orientation in youth sports based on an expert survey of coaches and a non-sport specific test battery.
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