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Physical Education (PE) aims to convey the joy of exercise and by this educate students to lifelong physical activeness. Student motivation in PE decreases during the school career. This study therefore comprehensively analyzes student characteristics determining motivation in PE: General Personality Traits, Physical Self-Concept, Achievement Motive, Motives to be physically active, and Sports Interest. This contribution aims to describe students' prerequisites in the PE context by using an aggregated assessment of the abovementioned general plus sport specific characteristics and to detect gender, class, and school type differences. In total, 1,740 German secondary school students (58.1% female, M = 14.39 years) participate in a cross-sectional questionnaire survey. Descriptive analyses and between subjects MANOVAs followed by univariate ANOVAs with pairwise multiple comparison tests are applied. Gender explains the largest proportion of variance across all characteristics. Regarding individual dimensions, genders differed on 12, grades on two and school types on 11 out of 19 dimensions. PE teachers must adapt teaching to different gender dispositions. In general, group differences ascribe special meaning to student perception and teaching behavior. Findings are discussed in terms of their contribution to the research area and their implementation in teaching practice as well as in PE teacher education or professional training, e.g., aligned teaching methods, arranged learning atmospheres, or adjusted content design of PE lessons.
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INTRODUCTION

Physical Education (PE) aims to educate students to lifelong engagement in physical activities and to live a healthy lifestyle. Compulsory school PE reaches all school-aged children and promotes physical activity by offering possibilities to exploit the movement, games and sports culture, and at the same time personally develop into a competent, literate, and enthusiastic sports person through experiencing movement, games, and sports (Siedentop, 2002, 2009; Kurz, 2008; Farias and Hastie, 2016). PE's aim in general and PE's lesson content in particular therefore entail lifelong personal as well as societal relevance.

PE teachers strive to develop and maintain students' enthusiasm for the subject PE but also for physical activity in general, ideally resulting in a state of intrinsic motivation (Rheinberg and Vollmeyer, 2019). This is important as research has shown that physical activity in general (Dumith et al., 2011; Dishman et al., 2018) and motivation for sports (Knisel et al., 2009) decrease from childhood to adolescence—being especially low in teenage years. Reasons provided relate to sexual maturity (Dumith et al., 2011) or to a change and shift of interests away from physical activity in the course of adolescence (Marques and Gaspar de Matos, 2014). Consequently, only 26% of German adolescents (Finger et al., 2018) fulfill the World Health Organization's (2018) recommendations of 60 min daily moderate- to vigorous-intensity physical activity. Further, the World Health Organization (2020) reported an increasing amount of overweight and obese children. Considering these facts, PE's role of transferring knowledge about and enthusiasm for an active and healthy lifestyle becomes more and more important. The Sport Education Model (Siedentop et al., 2020) is a commonly followed approach aiming to provide students with authentic experiences and by this, gain motivation within PE. By taking on roles within learning experiences, students develop personally and internalize the idea of sport.

PE has to highlight different physical activity capabilities and allow students to experience a multifaceted movement, games, and sports culture in order to find their individually preferred activity. Students make use of and experience PE's movement offers differently though. PE lessons therefore require an adequate design, which addresses each student appropriately (Powell and Kusuma-Powell, 2011). It is therefore essential to investigate student characteristics in the PE context.

Scientifically examining student characteristics for targeted and sustainable learning processes in school has been prevalent in general educational research (e.g., Drachsler and Kirschner, 2011; Powell and Kusuma-Powell, 2011). Researchers have typically focused on single characteristics (e.g., Personality Traits or Self-Concept) and examined their relationship to, e.g., students' motivation to learn. Also in the PE context, researchers have examined the relationship between single characteristics and student motivation. In order to meet PE's specific peculiarities and requirements with its accompanied inherent experiences, an examination needs to consider not only general but also sport specific characteristics (Beni et al., 2017). Our study therefore addresses the following five characteristics:

(I) General Personality Traits as stable individual differences over time and situation, which explain thoughts, behavior, and emotions (Hogan et al., 1996). The five-factor model describes personality in five dimensions (Conscientiousness, Openness, Extraversion, Agreeableness, Neuroticism) and has proven its empirical validity in personality research (Rammstedt et al., 2018). Komarraju and Karau (2005) as well as Ljubin-Golub et al. (2019), e.g., have highlighted the relationship between students' non-cognitive personality traits and their motivation to learn. Relationships between students' personality traits and their motivation to learn, and perform in the lesson have also been shown for PE specifically.

(II) Physical Self-Concept as sport specific characteristic is an important mediator for physical activity (Jackson-Kersey and Spray, 2013) and motor abilities (Jekauc et al., 2017). Additionally, students' Physical Self-Concept is positively related to motivation in PE (Murcia, 2012). The overarching facets of the Physical Self-Concept (Braun et al., 2018) can be categorized as Sports Competence, Physical Self-Esteem, and Global Self-Worth.

(III) Achievement Motive, classified into Hope for Success and Fear of Failure, has intensively been researched in motivational psychology (Rheinberg, 2006) but also offers links for school-based learning (Urhahne, 2008). Students' Achievement Motive, e.g., correlates with their learning performance (Tanaka and Yamauchi, 2000) and learning behavior (Schmalt, 2003). With regard to PE, success-oriented students are more willing to exert themselves and reveal greater subject interest than students with a tendency to avoid failure (Streso, 2015).

(IV) Motives to be physically active are considered as triggers for physical activity in general (Lehnert et al., 2011). This knowledge influences the design of sport offerings by e.g., tailoring them to the target group (Lehnert et al., 2011), and thus increases the offerings' fit to individual preferences, outside school but also in school PE. Following Gut et al.'s (2019), Kueh et al.'s (2017), or Lehnert et al.'s (2011) understanding, Motives to be physically active represent a central benchmark for specifically designing and conducting PE's lesson content. Gut et al. (2019) ascertain the following Motives to be physically active: Contact, Competition/Performance, Distraction/Catharsis, Body/Appearance, Health, Fitness, Aesthetics, and Risk/Challenge. In German PE, Motives to be physically active have found their way into the curriculum as pedagogical perspectives (Neumann and Balz, 2004) and by this, decisively influence teaching behavior.

(V) Interest is also considered decisive for the development of intrinsic motivation in learning situations (Krapp, 2010), as well as in PE in particular aiming to motivate students sustainably. Adolescence is an important period of life's personal interest development (Hofer, 2010; Hoff et al., 2018). Otundo and Garn (2019) highlighted that situational interest as well as need support provided by the PE teacher predicted students' personal interest. If students' learning and performance in PE is driven by their personal Sports Interest, learning processes are considered to be more self-determined, voluntarily more frequent, and thorough as well as more sustainable (Gogoll, 2010).

As highlighted, the abovementioned five characteristics—general Personality Traits and sport-specific Physical Self-Concept, Achievement Motive, Motives to be physically active as well as Sports Interest—have already been individually examined. A collective examination is missing but necessary in order to describe students' holistically and derive targeted teaching strategies, which trigger student's motivation in PE. Furthermore, relationships between individual characteristics can be examined.

Further, most of the abovementioned studies only examine small samples restricted to a certain study group, e.g., one age group or school type. A large-scale study covering different grades, school types, and geographical regions is missing in Germany as well as in international research. Such a study will provide (a) a detailed picture by describing students profoundly, and (b) a basis for classing the results with existing research.

Due to different student dispositions, it is essential to compare groups of students, e.g., different genders, grades, and school types. This allows identifying differences, which can become significant in practice and help PE teachers to address students appropriately. Differences in students' characteristics in the PE context between genders, grades, or school types have not been analyzed so far. This knowledge though would affect PE teachers in schools and offer possibilities for PE teacher education at university, e.g., target group-oriented teaching from the outset.

In order to draw reliable and valid conclusions regarding a profound knowledge of students in PE, student characteristics—general Personality Traits and sport specific Physical Self-Concept, Achievement Motive, Motives to be physically active as well as Sports Interest—have to be examined collectively, region-wide across different grades and school types. It is hypothesized that different student groups can be distinctly described by their manifestations in the characteristics. Therefore, this paper aims to comprehensively, in a large Germany-wide sample (a) describe students in the PE context by general and sport specific characteristics triggering motivation, and (b) find out whether characteristics differ with regard to gender, grade, or school type.



MATERIALS AND METHODS


Study Design

The student survey on which this article bases was part of the study SuM PLuS. SuM PLuS was a Germany-wide study carried out in cooperation with DSLV. It comprised a cross-sectional quantitative questionnaire survey of PE teachers and their students. Participating PE teachers were recruited via DSLV and partners, personal contacts, social media, local press, and educational institutions. After participation, PE teachers could additionally register for the student survey of the study. PE teachers received the student survey material including a standardized instruction. Students took 15 to 20 min to complete the questionnaire in class—online (17.3%) or via paper-pencil (82.7%). Data collection took place from April to December 2018. In total, 40.8% of the questionnaires sent out in paper form were returned. The responsible ministries or school authorities of each participating federal state examined ethical and data protection regulations and approved the study. In addition, schools' administration and a respective legal guardian provided their written consent. Furthermore, the study followed the Declaration of Helsinki. Participation was voluntary and participants could withdraw their consent at any time during the examination.



Sample

In total, 1,740 secondary school students (58.1% female, M = 14.39 ± 1.44 years) from 12 German federal states took part in the study. School types were categorized as follows: (1) lower secondary school (n = 830), where students finish with an intermediate school-leaving certificate; (2) higher secondary school (n = 753), where students finish with a higher education entrance qualification; (3) comprehensive secondary school (n = 500), combining different educational paths, where students finish with either of the two aforementioned qualifications (Maaz et al., 2008).



Measurements

Students' characteristics were measured via the following five instruments: Personality Traits via BFI-K KJ (Kupper et al., 2019), Physical Self-Concept via (Braun et al., 2018), Achievement Motive via AMS-Sport (Herrmann et al., 2014) derived from Elbe et al. (2005), Motives to be physically active via BMZI-JFEA (Gut et al., 2019), and Sports Interest via Sports Interest (Gogoll, 2010) derived from Kunter et al. (2002). All instruments were validated in samples similar to SuM PLuS' sample and obtained satisfactory test quality criteria (Table 1). Besides student characteristics, the questionnaire included sociodemographic data such as gender, grade, and school type.


Table 1. Applied scales to measure students' characteristics in physical eduation (PE).
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Statistical Analyses

In the data screening process, accuracy, missing values, and outliers were checked. In descriptive analyses, missing values were excluded case wise. In inferential analyses, 337 participants were excluded list wise due to missing values (Graham, 2009). A total of 1,376 participants remained in the final sample meeting the assumptions for linearity, equality of covariance matrices and absence of multicolinearity (Pituch and Stevens, 2016). Between subjects multivariate analysis of variances (MANOVA) was conducted with independent variables gender (female, male), grade (7, 8, 9, 10), and school type (lower secondary school, higher secondary school, comprehensive secondary school) predicting dependent variables Personality Traits (I), Physical Self Concept (II), Achievement Motive (III), and Motives to be physically active (IV). One-dimensional Sports Interest (V) was considered in univariate analyses of variance (ANOVA). If MANOVA showed significant results, univariate ANOVAs and, in case of significance, follow-up post hoc tests (Huberty and Morris, 1989) were conducted.

Univariate ANOVAs were used to examine individual dependent variable contributions of the scales' dimensions: (I) Conscientiousness, Openness, Extraversion, Agreeableness, Neuroticism, (II) Sports Competence, Physical Self-Esteem, Global Physical Self-Concept, (III) Hope for Success, Fear of Failure, (IV) Contact, Competition/Performance, Distraction/Catharsis, Body/Appearance, Health, Fitness, Aesthetics, Risk/Challenge, and (V) Sports Interest. Due to unbalanced data, sums of squares were calculated adaptively following Fox's (2016) recommendations for ANOVA modeling. Last, p-adjusted Dunnett–Tukey–Kramer (DTK) (Li, 2012). Pairwise Multiple Comparison Tests were applied in order to show differences between independent variables. RStudio was used (Version 1.2.5033, RStudio Inc., Boston, USA) for data analysis.




RESULTS


Overview of Student Characteristics

The following section describes students by their manifestations in the five chosen characteristics. Table 2 shows the sample's score (M, SD) in total and differentiated by gender, grade as well as school type.


Table 2. Overview of student characteristics—total, gender, grade, and school type.
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Gender, Grade, and School Type Differences

This section reports differences between students' gender, grade, and school type. Table 3 shows significant differences (p < 0.05) in the respective variables, with effect sizes (η2) and post hoc results between different groups (CI). MANOVA analyses revealed small to large effects (Cohen, 1988) whereas ANOVAs only showed significant differences with small effects.


Table 3. Significant differences in student characteristics between students' gender, grade, and school type.
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Gender Differences

According to Table 3, statistically significant main effects of gender occurred in Personality Traits [F(5, 1,348) = 25.05, p = < 0.001, η2 = 0.09], Physical Self-Concept [F(3, 1,350) = 22.69, p = < 0.001, η2 = 0.05], Achievement Motive [F(2, 1,351) = 21.66, p = < 0.001, η2 = 0.03], and Motives to be physically active [F(8, 1,345) = 28.17, p = < 0.001, η2 = 0.14]. The multivariate η2 implied that 3–14% of multivariate variance of the dependent variables was associated with gender. Univariate analyses yielded significant differences between boys and girls in 12 dimensions. Girls scored significantly higher on Conscientiousness, Openness, Neuroticism, and Fear of Failure whereas boys scored higher on Extraversion, Sports Competence, Physical Self-Esteem, Global Self-Worth, Hope for Success, Competition/Performance, Risk/Challenge, and Sports Interest.



Grade Differences

Statistically significant main effects of grade were found on Physical Self-Concept [F(9, 4,056) = 2.98, p = 0.002, η2 = 0.02] and Motives to be physically active [F(24, 4,041) = 4.04, p = < 0.001, η2 = 0.07]. The multivariate η2 implied that two to seven percent of multivariate variance of the dependent variables was associated with grade. Univariate analyses yielded significant differences between grades in Global Self-Worth and Distraction/Catharsis. Only the DTK-Test for Distraction/Catharsis revealed significant group differences and showed that older students (grades 9 and 10) scored higher than younger students (grades 7 and 8).



School Type Differences

Statistically significant main effects of school type were found in Personality Traits [F(10, 2,698) = 5.23, p = 0.001, η2 = 0.04], Physical Self-Concept [F(6, 2,702) = 4.57, p = < 0.001, η2 = 0.02], Achievement Motive [F(4, 2,704) = 3.72, p = 0.005, η2 = 0.01], and Motives to be physically active [F(16, 2,692) = 5.28, p = < 0.001, η2 = 0.06]. The multivariate η2 implied that one to six percent of multivariate variance of the dependent variables was associated with school type. Univariate analyses yielded significant differences between school types on Openness, where higher secondary school students scored higher than lower secondary school and comprehensive school students. Further, differences occurred for Agreeableness, Sports Competence, Global Self-Worth, Hope for Success, Contact, and Sports Interest where higher secondary school and comprehensive school students scored higher than lower secondary school students. Further, higher secondary school students scored higher on Openness and Physical Self-Esteem, and lower on Neuroticism than comprehensive school and lower secondary school students.



Interaction Effects

Interaction effects were calculated to check if groups influenced each other. An interaction effect of gender and school type [F(16, 2,692) = 2.49, p = 0.001, η2 = 0.03] as well as of grade and school type [F(48, 8,100) = 1.49, p = 0.016, η2 = 0.05] was found on Motives to be physically active. Univariate analyses showed no further interaction of individual Motives to be physically active. Therefore, the interaction effect can be ignored and subsequently no further post hoc tests exploring the interaction were undertaken.





DISCUSSION

The study's first aim was to describe students in the PE context by an aggregated examination of general plus sport specific characteristics triggering motivation in PE. Results are compared with existing research considering individual characteristics, in order to classify and interpret the findings. The study's second aim was to find out whether students characteristics differ with regard to gender, grade, or school type. In order to make use of the abovementioned classification as well as detected group differences, possible implications for PE teaching practice as well as professional training and teacher education are highlighted.


Descriptive Comparisons

The study's results—values as well as order of individual dimensions—considering Personality Traits are comparable with national studies using the same scale (Rammstedt and John, 2005; Kupper et al., 2019). Agreeableness and Conscientiousness values are higher in our sample in comparison to students in the international context (Culjak and Mlačić, 2014; Iimura and Taku, 2018; Lodewyk, 2018; Lau and Jin, 2019). This is in line with Schmitt et al.'s (2007) study comparing adults' Big Five personality traits across different countries and cultures. Therefore, detected findings in this study could result from educational or cultural differences.

Physical Self-Concept values are comparable to previous studies, which have used the same scale in a sample consisting of teenagers or young adults (Braun et al., 2018). Similar to Braun et al.'s (2018) as well as Stiller and Alfermann's (2007) sample, students obtain the highest score on Global Self-Worth. Global Self-Worth's score in this study is lower than in Stiller and Alfermann's (2007) older sample. Students' Sports Competence values are higher in comparison to students in the international context (Marsh et al., 2002; Guérin et al., 2004; Garn et al., 2019). However, fifth grade students from the USA (Garn et al., 2019) show higher scores than our study's sample. Cultural differences in relation to, e.g., one's self-perception might have influenced this result. It has to be taken into account that younger students often over-estimate themselves (Lan, 2005; Kolovelonis et al., 2013). Further, USA's organization of youth sports culture where all physical activities are typically offered in schools, possibly allows more opportunities to experience various sports easier of access than in Germany where after school sports are commonly outsourced to sports clubs, and where children's experiences often depend on the regional offering and parental support.

The values of Achievement Motive's dimensions are comparable to national and international studies (Herrmann et al., 2014; Streso, 2015).

The strongest expression of the Fitness motive is in line with the validation sample (Gut et al., 2019) and another study from Germany (Diehl et al., 2018) as well as with studies from Greece (Zervou et al., 2017), Lithuania (Sukys et al., 2019), and Malaysia (Molanorouzi et al., 2015)—all investigating older samples. Only Kilpatrick et al.'s (2003) American sample attributed less importance to the Fitness motive than to Contact, Competition/Performance, Aesthetics, or Risk/Challenge. This could be due to USA's different design of PE's curriculum emphasizing other motives, e.g., competitive sports games (Shape America, 2014). Another reason might be the fact that the importance of fitness has greatly increased in recent years (Wiklund et al., 2019) while Kilpatrick et al.'s (2003) study dates back several years. Fitness' increasing societal relevance points not only to the meaning of the Fitness but also the Health motive, which in our study obtained the second highest score. Triggering students' meaning assignment to the Health motive paves the way to an active and therefore healthy lifestyle.

Regarding Sports Interest,Herrmann et al.'s (2014) Swiss student sample (12–15 years) reveals similar Sports Interest values as this study's sample. Gogoll's (2010) sample of older students (17–19 years) reveals lower scores than this study's sample indicating that with increasing age not only motivation but also Sports Interest decreases. Further, international comparisons are difficult due to the differences in the operationalization of Sports Interest.



Investigated Group Differences

The fact that girls score higher on Neuroticism than boys coincides with the assumption that girls are less confident and more timid than boys are (Danthony et al., 2019). The tendency of girls' higher Neuroticism is in line with earlier studies examining Personality Traits (Kupper et al., 2019). Further, girls' lower Physical Self-Concept matches previous research (Klomsten et al., 2004; Klein, 2017). Klein (2017) additionally highlighted a relationship between Personality Traits and Physical Self-Concept. The fact that boys' Achievement Motive values lie above girls' is compatible to boys' higher self-evaluated Physical Self-Concept and lower Neuroticism. This again underlines the fact that boys are more confident and venturesome than girls are (Cárdenas et al., 2012). Gender differences might be traceable to the puberty phase, which is a major life event for adolescents. It is associated with many rapid biological, social, and psychological changes (Patton and Viner, 2007). While girls tend to gain body fat during puberty, boys tend to gain muscle mass favoring their sports activities (Waylen and Wolke, 2004). Accompanied physical self-perception is one key correlate of physical activities, especially for girls (Stuart et al., 2005). This explains why girls' characteristics are less advantageous for participation in PE than boys' characteristics. Due to socialization effects, boys are physically tougher, more autonomous, and emotionally stoic (Amin et al., 2018), which may explain gender differences. Socialization effects may also be the reason for boys' higher Sports Interest, as males generally are more active than females (Finger et al., 2017). This further implies that a parent of the same sex has a greater role model function than a parent of a different sex (Brouwer et al., 2018). Boys' higher Sports Interest could also be traced back to PE's and extracurricular sports' performance as well as goal orientation which matches boys' pronounced Risk/Challenge and Competition/Performance motive orientation. This further corresponds to boys' higher Physical Self-Concept and more distinct Hope for Success.

Main effects of grade on Physical Self-Concept cannot be used for practical considerations as univariate and post hoc tests did not reveal significant differences (Chen et al., 2018). Whether Physical Self-Concept develops over the school career, cannot be answered in this study, due to the cross-sectional design and sample restriction to grade seven to ten. Additionally, further characteristics influencing student development must be considered.

Higher-grade students' stronger orientation toward Distraction/Catharsis can possibly be explained by Distraction/Catharsis's stress-compensating alignment. Academic-related stress is a major concern of secondary and tertiary students (Pascoe et al., 2020). Therefore, older students facing ongoing normative stressors may appreciate the stress-compensating function of physical activities and therefore enjoy Distraction/Catharsis-oriented lessons.

Differences between lower and higher secondary school students emphasize the fact that teachers in higher secondary schools face different student characteristics than lower secondary school teachers. Whether the reason for the difference lies in school-based, family-related, or societal parameters, e.g., cannot be answered in this study. One possible explanation for the detected differences could be the fact that lower secondary school students are less often active in sports clubs (Albert, 2017), and therefore have fewer opportunities to strengthen their Physical Self-Concept, train their Achievement Motive. or awaken their Sports Interest.

Motives to be physically active are among all characteristics the most easily addressable in PE teaching practice. Regarding the investigated independent variables, gender explains the most whereas grade explains the least variance. This suggests that the examined characteristics, especially Personality Traits, differ between genders but are quite stable within secondary schooling, representing a shorter life period (Neyer and Asendorpf, 2018).



Implications
 
Aligned Teaching Methods

PE teachers can make use of the detected differences in student characteristics in order to design and conduct PE lessons, which address students appropriately. The fact that girls are more conscientious than boys could imply that they, e.g., need more time to practice. They are more interested in mastering things with confidence and therefore, e.g., benefit from process-oriented rather than product-oriented performance evaluation. Girls' higher Openness implies a higher interest and willingness to engage in new contents and teaching methods. PE teachers could thus find it easier to teach girls when trying to follow a broad and multi-perspective curriculum. Further, PE teachers should pay head to this result when offering new contents or new perspectives to boys, e.g., by proceeding in small steps or by granting co-determination and including students' ideas and desires in the lessons. Here, the Sport Education Model represents a valuable approach by bringing students to take up different perspectives via different roles. Considering the abovementioned stable traits therefore facilitates teaching and allows appropriately addressing students. This in turn ideally arises their intrinsic motivation in PE and by this contributes to PE's overarching aim to establish motivation for lifelong physical activities.

Boys' higher Extraversion facilitates teaching competition-oriented tasks and contents. Comparatively low scores on Agreeableness and Openness in lower secondary school students can be considered when, e.g., applying cooperation tasks, creative teaching concepts or offering unknown lesson content.



Safe Learning Environments

Lower secondary school students' as well as girls' higher level of Neuroticism implies that they particularly require safety in PE lessons. Girls' higher Neuroticism plays a crucial role in PE. It has been shown that feeling safe in PE is important for students in general (Albert, 2017). Particularly girls in PE require security against risk, injury, or embarrassment (Brown, 2014; Casey et al., 2014). Considering individual learning progress and process, rather than product-oriented teaching approaches, especially during assessment, can take away fear or uncertainty, and promote security as well as a sense of achievement. Additionally, girls' lower Physical Self-Concept should be considered when planning and conducting PE lessons. PE teachers need to create and guarantee a learning setting in which all students feel secure and encounter achievement. Such learning settings allow for valuable experiences, which in turn strengthen students' Physical Self-Concept (Schmidt et al., 2013). This can further be promoted by, e.g., considering individual learning progress or applying an optimized feedback culture—e.g., recurring self-, peer-, and teacher evaluation (Conzelmann et al., 2011).

According to PE's educational mandate, students' Physical Self-Concept should be maintained or increased in the course of the school career. In order to achieve this aim, PE teachers should be aware that particularly girls and lower secondary school students require Physical Self-Concept promotion within safe learning environments.



Lesson Design and Tasks

Considering this study's results, tasks with a medium degree of difficulty suit most students best. This consequently triggers their motivation in PE (Engeser and Rheinberg, 2008). Because of a predominant success orientation, PE teachers should make sure that students receive enough time, even when fulfilling easy tasks, before moving on to more difficult tasks.

Another starting point is Motives to be physically active, which give direction to the lesson's content and design. The Fitness motive appeals the most to students, regardless of gender, grade, or school type. The topic fitness is less centrally presented in Germany's PE curriculum than, e.g., sports games, and therefore plays a subordinate role when planning and designing PE lessons. Addressing this motive in different PE strands, e.g., in gymnastics as well as in athletics or games, empowers students to take part in extracurricular physical activities. Boys are more likely addressed by performance-, competition-, or risk-oriented situations. Girls might not feel adequately addressed in strongly performance- and competition-oriented PE lessons where they have to assert themselves – which is common in PE though (Erdmann, 2008; Lund and Kirk, 2020). Therefore, PE teachers should focus on the values and the order of different Motives to be physically active in order to address both genders and pupils who do not correspond to the predominant motivational orientation. It is e.g., as important for girls as for boys to cope with risk experiences and to feel pleasure in doing so. Boys are perhaps more willing to take risks and exceed their individual level of requirements whereas girls may need a more gradual approach. Distraction/Catharsis's stress-compensative function can be used in higher and mixed-gender grades in order to find meaning in sport. As the Health motive is stronger pronounced in higher grades, aligning PE lessons toward Health might support students' lifelong engagement in physical activities.

Sports Interest also offers potential for PE teaching, especially because of their close link to intrinsic motivation. Considering this study's results, PE teachers should particularly promote Sports Interest among girls and lower secondary school students in order to establish the basis for lifelong engagement in physical activities already in adolescence. In line with girls' desire for safe learning environments, PE teachers' need support becomes especially important also to trigger Sports Interest among girls.

The fact that numerous gender differences occurred would initially speak for mono-educational PE, as it might be easier to address students adequately (Hannon and Williams, 2008). Only two Motives to be physically active—Competition/Performance and Risk/Challenge—but all other characteristics except for Agreeableness differed between boys and girls. This indicates that in co-educational PE, teaching behavior or teacher-student interactions might be more important than the lessons' content, which is influenced by the choice of pedagogical perspectives, and therefore by its motive orientation. Considering students' personality development within PE's dual function of education to and through sports, co-educational PE offers developmental potentialities (Hill et al., 2012), e.g., raising students' awareness of thoughtfulness and gender equality. Both, a mono-educational and co-educational organization of PE lessons, offers chances but also problems, which have to be taken into account.





CONCLUSION

The presented findings contribute to research as well as PE practice. Students' individual characteristics offer different approaches to influence motivation in PE. The aggregated examination leads to a comprehensive picture of students' in the PE context offering various anchors for targeted teaching.

The study highlights the dimensions' varying manifestation within the examined characteristics. Regarding general characteristics, students show low Neuroticism and high Agreeableness. Considering sport-specific characteristics, students are rather success-oriented and most attracted by the Fitness motive. Further, students obtain high values on Physical Self-Concept dimensions as well as on Sports Interest. Student groups differ, which allows describing them by the manifestation of the examined characteristics. Gender explains the largest proportion of variance across all characteristics with 12 differing dimensions. School types differ in 11 whereas grades only differ in two dimensions. This indicates the characteristics' relative stability. Predominant differences in General Personality Traits, Physical Self-Concept, Achievement Motive, and Sports Interest ascribe special meaning to student perception and teaching behavior in comparison to lesson content, which is reflected by fewer differences in Motives to be physically active.

Results can raise PE teachers' awareness of the fact that certain groups of students may experience PE differently and require appropriate addressing. Findings are transferred into recommendations for PE teachers in schools and can further affect PE teachers participating in professional courses or prospective PE teachers in teacher education.



STRENGTHS, LIMITATIONS, AND OUTLOOK

The study's strengths are its nationwide character and its sample size. This was achieved by the support of DSLV and ministerial approvals in the different federal states. Considering several grades and school types makes the study even more meaningful. The comprehensive understanding of student characteristics provides a wide range of discussable results and implications.

PE teachers registered for and instructed the student survey. This might have influenced students' response behavior trying to please the teacher. Further, no information regarding the exact setting and conditions under which the examination took place can be provided. Students' voluntary participation might have biased the sample. Socio-economic stratification was not considered in order to receive a sample resembling the population. An exact response rate cannot be provided as participants were partly recruited via public advertisement and online participation was possible.

Differences regarding grades and school types are mostly comparable to previous results from studies in Germany investigating characteristics individually. As the examined sample differs from students in other countries, a survey in different countries applying the same survey instrument as in PISA (e.g., OECD, 2019) or HBSC (e.g., Inchley et al., 2016) seems interesting. In addition to analyzing and comparing students' characteristics, one could observe PE teaching and see if applied strategies differ considering cultural specific manifestations of characteristics. This knowledge can contribute to teaching recommendations and possibly have an effect on teaching outcomes, e.g., student motivation or achievement.

In order to decide whether student characteristics develop over the school career, a longitudinal survey—also including primary schools in order to cover students' school career comprehensively, is essential.

As the presented results showed potential patterns and previous studies highlighted relationships between at least some of the investigated characteristics, future work should aim to holistically conceive and describe these relationships by means of students' socio-demographic characteristics. Further, the replication crisis in personality research in combination with occurring small effect sizes, emphasize the need for future studies adopting an accordingly comprehensive approach. Clustering students with similar patterns across the individual characteristics, would reduce the complexity, and by this facilitate additional implications without expecting too much of the individual PE teacher. Easily identifiable and distinguishable student types can help PE teachers to plan and conduct targeted PE lessons, which successfully accomplish PE's educational mandate.
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Subscales (items per
scale/subscale)

Conscientiousness (6)
Openness (6)

Extraversion (3)

Agreeableness (6)

Neuroticism (5)

Sports competence (3)
Physical sell-esteern (3)

Global physical self-concept (5)

Hope for success (5)
Fear of failure (4)

Contact (5)
Competition/performance (3)
Distraction/catharsis (4)
Body/appearance (3)

Health (3)

Fitness (3)

Aesthetics (2)
Risk/challenge (3)

Sports Interest (3)

Cronbachs o

091
0.87

Introductory question
“Sample ltem”
rating level

How do you assess yourself and your
behavior in everyday ife?

“I get nervous easily”

5 point scale from 1 = strongly disagree
to.5 = strongly agree

How do you rate yourself and your
abilties in general as well as in sports?
“Most things | do, | do well”

6 point scale from 1 = strongly disagree
to 6 = strongly agree

How do you feel when you are faced
with a task in sports?

“l enjoy athletic tasks in Physical
Education that are slightly difficult for
e

4 point scale from 1= not right to 4 =
totally right

Why do you engage in sports in your
free time or why would you engage in
sports?

“To do something in a group”

5 point scale from

1 = strongly disagree to 5 = strongly
agree

What do you think about sports?

“Sport is important to me”

4 point scale from 1 = strongly disagree
to 4 = strongly agree





OPS/images/fpsyg-12-619944-t002.jpg
Variable Total Gender Grade
Female Male 7 8 9
N=1740 n=1011 n=701 n=424 n=430 n=48
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() Personality Traits
Conscientiousness .52 +0.77 857 £0.75 3.45+081 354079 347082 358+076
Openness 346063 3.49+062 3.41:+065 3.36+065 3.42+066 3.49:+063
Extraversion 3.40+1.33 831+1.36 353+1.20 3.37+1.36 350+ 130 3.41:£133
Agreeableness 373067 372+£070 373064 375+£072 3.73+£068 3.74+063
Neuroticism 271£082 2894081 246+0.77 266+0.82 2.71+£080 2.70+0.82
(I) Physical Self-Concept
Sports competence  4.50+1.08 4.32+1.06 475+ 106 4.46+1.15 4554107 4.53+1.04
Physical self-esteem 4.28+1.38 4.06+145 461120 438+ 141 424+ 144 4322131
Global self-worth 459£089 450+092 474+082 451+096 4.53+092 4.65+0.83
(In) Achievement Motive
Hope for success ~ 2.75+080 263081 291075 2.77+0.83 274079 2.74+078
Fear of failure 1894078 1.99+£080 1.75£073 1.87£081 194£079 186%075
(IV) Motives to be physically active
Contact 2874124 271+1.24 310£1.21 310£1.32 283+ 117 281127
Competition/ 283+ 1.14 254+1.04 325+ 115 2.80+1.16 283+ 108 279+ 115
performance
Distraction/ 299123 8024125 2954121 272128 284+120 309127
catharsis
Body/ 29094136 8.16+1.88 2754128 202+ 1.30 295+ 140 800134
appearance
Health 3124118 3.10+1.19 3.14+1.18 300+1.26 306+ 1.19 3.13+1.20
Fitness 396+ 1.01 8.94+1.02 4.00+1.00 380112 4.02+097 3.97+105
Aesthetics 284123 280123 280+124 295127 284124 277£126
Risk/ 278113 253+1.00 301+ 112 279+1.20 268+108 276118
challenge
(V) Sports Interest
Sports interest 310076 8.01+077 323+072 304+079 3.11£072 3.11£074

Number of participants [in total (N); in different groups (n)]: means (M) and standard deviations (SD).

10

n =400
M+ SD

353+£0.73
3.57 £0.57
320+£1.35
3.69 £0.67
2.80+0.84

443 £1.10
420 £1.36
4.66+0.84

273 +0.79
191£0.78

279£1.19
291£1.18

327 £1.13

3.10+1.29

327 £1.06
4.06 £0.87
2.82+£1.16
2.68+1.06

3.12£0.78

Lower

n =747
M=+ SD

3.48+0.79
3.38 £ 0.66
336+ 1.37
3.62£0.72
2.80+0.83

4.35+1.10
4.00 £ 1.44
4.45 + 090

2.63+0.84
195+ 081

2.61+1.26
267 +1.16

284+ 127

3.17+£1.39

3.14+123
3.89+1.08
273+ 126
2,66+ 1.20

293+0.78

School Type
Higher  Comprehensive
n =581 n=375
M +£SD M+ SD
858+074 350+0.78
357+£050 844063
8524127 330136
385+£061 875+063
2.58 +0.80 275+ 081
4.66 + 1.02 4544111
453+127  420%135
4.75 £ 0.86 465+0.85
287+£074  279£0.75
181£076 190075
314£115 297+125
803+1.10 285+ 1.12
310116  311£123
280129 294+134
3.04+1.14 319+ 1.16
898+095 4074096
2084118  284+124
2.74 +1.04 2.84+1.09
327+069 316+073
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