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Editorial on the Research Topic

Advances in sport science: latest findings and new scientific proposals,
volume II

Research in Sport Science is shaped by technological advancements (Oviedo-Caro

and Sánchez-Trigo, 2024), shifting trends, and social influences (Chan et al., 2019). In

recent years, significant progress has been made in this field through various technologies,

methodologies, and research approaches. Wearable sensors, increasingly accessible in

both professional and amateur sports, have facilitated the collection of a vast amount of

physiological data (Seshadri et al., 2019). In other sports, where financial investment is

greater, technologies based on computer vision and neural networks have enabled athlete

monitoring, producing data volumes capable of providing valuable insights into player

performance (Komorowski and Kurzejamski, 2022). Simultaneously, there has been a rise

in the prominence of women’s sports in society, paralleled by an increase in academic

publications aimed at analyzing various aspects related to women’s sports (Martínez-

Rosales et al., 2021). However, even today, areas such as performance analysis remain

predominantly skewed toward men’s sports (Kryger et al., 2022). In addition, in response

to growing concerns and interest in mental health and associated factors, psychological

variables in sports have become a recurring research theme (Reyes-Bossio et al., 2022). This

highlights the need to approach sports in general, and athletic performance in particular,

from a multidisciplinary perspective.

The multidisciplinary team, comprising professionals from dynamic sports

communities and experts in research methodology, has not remained unaffected by

the evolving changes and emerging trends within the field of Sport Science research.

Consequently, the Research Topic Advances in sport science: latest findings and new

scientific proposals, volume II has sought to address these new needs and trends in each
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of these areas. This Research Topic has aimed to strengthen Sport

Science through diverse perspectives, such as physiology, technical-

tactical performance, and sport psychology. Furthermore, it has

created a favorable space for researchers to conduct studies in areas

where scientific literature is limited, such as youth sports, women’s

sports, and adapted sports. The studies published within this

Research Topic have expanded the body of knowledge, bringing

researchers and practitioners closer to a more comprehensive

understanding of their respective sports while narrowing the gap

between theoretical knowledge and practical application.

Contributions of the research articles

Sports practice is socially linked to gender, leading to social

stigma and reduced participation. This presents a clear issue,

considering the benefits associated with sports practice and physical

exercise. Understanding the differences and similarities between

men and women in sports participation is essential for advancing

effective gender equality. Within this topic, research has been

conducted on gender differences in managing competitive contexts

among male and female archers. The findings revealed that women

were more vulnerable to the negative effects of failure during

competition. Moreover, there is a consensus on the positive impact

of physical activity on attention levels, academic performance, and

social relationships. However, very few studies have focused on

analyzing this influence in students with special educational needs.

In this Research Topic, a positive association between physical

activity and these variables has been demonstrated in students with

intellectual disabilities—a population requiring special attention

and historically excluded from academic and research domains.

This type of socially impactful work highlights the need for

research in heterogeneous populations, encompassing the full

spectrum of individuals, whether athletes or students. Finally, and

in direct relation to sports performance, this Research Topic has

highlighted the influence of psychological and personality-related

variables on the professional performance of athletes across various

sports. In football, differences in players’ personalities have been

demonstrated based on their level of experience and gender. This

is undoubtedly linked to the individual motivations of each athlete,

which, as evidenced, can regulate behavior and the degree of effort

individuals exert. Similarly, the influence of social, psychological,

and demographic variables on emotional regulation in individual

athletes has been analyzed, yielding significant conclusions for the

field of knowledge.

In summary, the second edition of “Advances in sport science:

latest findings and new scientific proposals” serves as a valuable

platform for researchers worldwide to exchange knowledge and

disseminate novel research in the field of Sport Science. The

findings presented, with significant social impact, have the potential

to enhance practices and outcomes across diverse domains

of application.

Future research directions

To further advance the field of Sport Science, the third edition

of “Advances in sport science: latest findings and new scientific

proposals” – volume III will be launched. This volume will serve

as a dedicated platform for the dissemination of diverse academic

contributions, with a particular emphasis on:

• The influence of psychological factors on athletic

skill development.

• The development and evaluation of innovative

training methodologies.

• The application of advanced statistical techniques in

sports research.

These areas of focus will drive continued progress and

innovation within the field of Sport Science.
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Social representation of 
masculine and feminine sports 
among Saudi adolescents
Munirah Alsamih *

Department of Psychology, King Saud University, Riyadh, Saudi Arabia

Introduction: This study examined how certain sports are represented as masculine 
or feminine in Saudi adolescents, namely, which sports adolescents associate with 
males and which sports they associate with females. Previous research aligned 
with this concern was conducted within Western culture; however, there is a need 
to shed light on how the issues of social representation of masculine and feminine 
sports affect other cultures such as Middle Eastern cultures.

Methods: A survey was completed by 280 Saudi adolescents, aged between 12 
and 17 (M  =  13.5, SD  =  1.3). The survey contained open-ended recall questions 
that asked participants to name three masculine, feminine, and natural sports.

Results: Most participants were familiar with using feminine and masculine 
terminology to describe sports, and nearly half had personally used gendered 
terms to describe sports. Overall, the participants generated 2,195 names of 
various sports, with the majority classified as natural (appropriate for both men 
and women), many masculine, and the fewest feminine.

Discussion: The connection between specific sports and masculinity or 
femininity can restrict the activities of adolescents who do not conform to 
traditional gender roles. Also, adolescents who are interested in sports that 
are not typically associated with their gender may experience social stigma or 
exclusion, which can discourage their participation. Therefore, it is important to 
establish inclusive environments in sports, regardless of the gender.

KEYWORDS

gender, social representations, sport, adolescents, Saudi Arabia

Introduction

Gender segregation in sports has created distinct and gendered views of certain activities. 
Sports can be divided into two categories based on characteristics which are locally perceived 
as either masculine or feminine: sports that are flexible and light are related to females. For 
example, football and boxing are typically considered masculine while sports such as 
gymnastics, figure skating, volleyball, cheerleading, and ballet are typically considered 
feminine. Finally, sports like tennis, basketball, swimming, and running are considered neutral 
and can be  played by both genders (Riemer and Visio, 2003; Hardin and Greer, 2009; 
Chalabaev et al., 2013; Gentile et al., 2018; Sobal and Milgrim, 2019).

However, it has been recognized that sports do not have inherent gender characteristics; 
instead, societies impose gender roles and expectations on people from a young age, even in 
sports (Birrell, 2000). Riemer and Visio (2003) asked participants aged 4–19 years to rate a list 
of sports as either feminine, masculine, or neutral. The results showed that participants 
typically perceived football and wrestling as appropriate for males while aerobics and 
gymnastics were seen as appropriate for females. This supports traditional gender stereotypes. 
Adolescent girls in a focus group conducted by Slater and Tiggemann (2010) stated that one 
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of the reasons for them to stop participating in sports is their desire to 
respect social conventions by not participating in masculine sports. In 
the most recent work by Cárcamo et  al. (2021), boys and girls 
considered football a masculine sport while skating and volleyball 
were considered feminine sports.

In fact, children learn to categorize sports as masculine or 
feminine based on cultural norms; these categorizations guide their 
attitudes and behaviors about these sports. Social Representation 
Theory (SRT) (Farr and Moscovici, 1984) suggests that a society’s 
cultural and historical context shapes beliefs, attitudes and values. 
These constantly evolve through discourse and interaction with 
others. Individuals use socially shared representations, or “social 
representations,” to make sense of complex social phenomena and 
communicate with others.

SRT can be applied to gender and sport to illuminate how gender 
roles and beliefs about sports are constructed and reinforced through 
social interactions and media representations. For example, gender 
stereotypes in sports are perpetuated through media portrayals of 
male athletes as strong, aggressive, and dominant, while female 
athletes are portrayed as emotional, graceful, and less competitive 
(Kane et al., 2013; LaVoi et al., 2019). These representations influence 
perceptions of gender and sport and perpetuate gender stereotypes in 
sports participation and performance. Cultural contexts play a crucial 
role in shaping individuals’ attitudes toward sports (Xu et al., 2021). 
Although this topic has been extensively studied in Western culture, 
it is essential to shift attention to non-Western cultures and examine 
how social representations influence individuals’ attitudes from young 
age. A systematic review of physical inactivity, gender, and culture in 
Arab countries, including Saudi Arabia (Sharara et al., 2018), found 
that the participation of women in sports and physical activities is less 
than men due to adherence to social traditions.

In Saudi Arabia, gender roles are traditionally rigid and divided 
due to the influence of conservative Islamic teachings and cultural 
norms. This is reflected in various aspects of life, like sports. 
However, there has been a recent change in Saudi women’s 
participation in different areas of society, including sports. 
According to statistics from the Saudi Ministry of Sports (2020), 
there has been a 150% increase in Saudi women’s participation in 
sports in the last 5 years. The first Saudi woman participated in the 
Olympic Games in London in 2012. Saudi Arabia sent two female 
athletes: one in judo and one 800 m runner (Boykoff and Yasuoka, 
2015). As part of Saudi Arabia’s Vision 2030 plan (Human Resources 
and Social Development, 2023), the government has recognized the 
importance of empowering woman and increasing women’s 
participation in various sectors. Thus, in recent years, the Saudi 
government has taken several steps to promote women’s sports and 
encourage female participation in physical activities. For example, 
the country has hosted international women’s sporting events, such 
as the Saudi Ladies International Golf Tournament, the Women’s 
International Friendly Tournament, and the Dakar Rally. The 
government has also established sports clubs and facilities exclusively 
for women and lifted some restrictions on women’s participation in 
sports; for example, they are allowed to attend football matches in 
stadiums (Alolian, 2022; Bose, 2023).

The goal of this study was to investigate how Saudi adolescents 
perceive certain sports as either masculine or feminine. Although, 
Sobal and Milgrim (2019) examined social representations of 
masculine, feminine, and neither-gendered sports, it had been 

limited to a Western cultural context and among university 
students specifically. So, this study seeks to expand the scope of the 
current literature for a more complete view on the social 
representation of gender typing in sports by investigating 
understudied cultures and populations. This study provides 
important insights into Saudi Arabia, a Middle Eastern culture, 
where societal norms strongly influence gender roles regarding 
physical activity and sport (Sharara et al., 2018). Previous studies 
that were conducted in Saudi Arabia have focused on the difference 
between males and females in physical activity and sports 
participation (e.g., Aljehani et al., 2022; Alharbi et al., 2024). Thus, 
there is a need to study such issues from a different perspective, 
and this study tries to solve that by shedding light on how 
particular sports consider as either masculine or feminine. Given 
the great effort by the Saudi government for social change, equality, 
and social inclusion in the field of sports (Boykoff and Yasuoka, 
2015; Alolian, 2022; Bose, 2023), it would be important to examine 
how individuals perceived sports as masculine or feminine 
especially the young generation of adolescents. Indeed, adolescents 
are a vital population to study because they are in the process of 
developing their own gender identities and learning societal 
expectations about gender roles (Steensma et al., 2013).

Methods

Participants

This study included 280 Saudi adolescents, 130 girls and 150 boys, 
aged between 12 and 17 (M = 13.5, SD = 1.3).

The participants were recruited using two ways: direct contact 
with schools and snowball sampling techniques. To recruit participants 
from schools, the researcher contacted the education ministry to 
provide a letter for schools to facilitate the recruiting. After obtaining 
the letter, around 10 elementary and secondary public schools in the 
center region of Saudi Arabia were reached with the details of the 
study after the school administration showed a willingness 
to collaborate.

Procedures

Before data collection, ethical approval was obtained from the 
Institutional Review Board at (anonyms). School administration 
distributed the study details along with the parental consent form to 
students. Students who returned the consent form, signed by their 
parents, were provided with a barcode to access the electronic 
questionnaire and fill it out at home. Additionally, the research author 
reached out to some mothers who had previously participated in 
studies with their children and explained the research to them. The 
author requested that they refer their friends who would be willing to 
have their children participate. Subsequently, a link to the 
questionnaire was sent to the parents to pass on to their children.

After data collection, the surveys were checked for completeness 
and accuracy. The answers to open-ended questions were coded and 
entered into SPSS for analysis along with the quantitative data. 
Descriptive statistics and inferential statistics were calculated to 
analyze the data.
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Measures

A questionnaire was developed based on the free association task, 
often used to study social representations. This involves participants 
being asked to recall and list a certain number of words or names that 
come to mind when they think of a specific topic or concept. This 
helps researchers to understand the structure and content of the social 
representations associated with that topic (Idoiaga et  al., 2020; 
Martikainen and Sakki, 2021).

The questionnaire was adapted from Sobal and Milgrim’s (2019). It 
consisted of five questions (Appendix 1). The first two questions were 
yes or no questions that measured the participants’ awareness and use 
of social representations related to gender stereotyping in sport. The 
first question was, “Have you ever heard sports referred to as ‘feminine’ 
or ‘masculine’?” The second question was, “Have you ever personally 
referred to sports as ‘feminine’ or ‘masculine’?” Then, participants were 
asked to name three sports that they considered feminine, three that 
they considered masculine and three that they considered both genders.

The questionnaire was pilot tested on 12 adolescents (11 girls and 
a boy) a similar to those who would participate in the final survey to 
ensure its clarity and understandability; no significant changes 
were made.

Data analysis

The first two questions were scored as 0 for “yes” and 1 for “no.” 
The counts and percentages for each response were calculated to 
determine adolescents’ awareness and use of social representations 
related to gender stereotyping.

For the open-ended questions, where participants were asked to 
name three sports that they considered feminine or masculine for 
both women and men, the author coded and compiled responses. A 
numerical code was assigned to each sport to facilitate data entry into 
SPSS. The outcomes were presented in terms of frequencies and 
proportions, with the prevailing responses exemplifying the central 
social representations, while the uncommon responses signified 
marginal or secondary social representations (Abic, 1993; Sobal and 
Milgrim, 2019).

Results

The presence and use of 
gender-stereotyped sports terminology

Overall, 79% of the participants stated they were familiar with using 
feminine or masculine terminology to describe sports (48% of girls and 
52% of boys). In addition, 47% of the participants had personally used 
gendered terms to describe sports (49% of girls and 51% of boys). In 
general, the results for boys and girls were relatively similar.

Social representations of 
gender-stereotyped sports

For feminine sports, 88% named three sports, 5% reported two 
sports, 5% reported only one female sport, and 15% reported no 

sports. For masculine sports, 88% named three sports, 4% reported 
two male sports, 3% reported one male sport, and 10% named no 
sports. For neutral sports, 94% named three sports, 6% reported two 
sports, 5% reported only one sport, and 6% reported no sports. 
Overall, the participants generated 2,195 names for various sports, 
with 737 classified as masculine, 698 as feminine, and 760 as neither 
masculine nor feminine (Table  1). The named sports fell into 62 
distinct categories across the three gender classifications.

The most frequently named feminine sports were gymnastics 
(24.3% of all feminine responses), tennis (24%), ballet (24%), 
swimming (24%), basketball (20%), football (20%), volleyball (14%), 
yoga (14%), and running (10%). These sports represent 67% of all 
sports classed as feminine. Overall, 54 sports were classed as feminine 
by at least one participant. Notably, participants named three types of 
dance: ballet, modern dance, and Zumba.

The most frequently named masculine sports were football (65% 
of all masculine responses), basketball (42%), boxing (20%), 
weightlifting (19%), volleyball (18%), and swimming (10%). These 
include 54% of all sports classed as masculine. Overall, 61 sports were 
named masculine sports by at least one participant.

The most frequently cited neutral sports were swimming (47% of 
all neutral responses), football (42%), basketball (28%), tennis (22%), 
and walking (13%). These constitute 65% of all sports classed as 
natural. Overall, 52 sports were recalled as neutral by at least 
one participant.

Discussion

This study investigated how Saudi adolescents perceive certain 
sports as either masculine or feminine. Most participants were familiar 
with using feminine and masculine terminology to describe sports, 
and nearly half had personally used gendered terms to describe sports. 
These results are consistent with prior research on gender and sports, 
showing that gendered language is often used to describe sports and 
that gender stereotypes are deeply ingrained in societies (Sobal and 
Milgrim, 2019).

The use of gendered language around sports may reflect broader 
cultural beliefs and values around gender and physical activity, 
highlighting their importance as social representations (Abic, 1993). 
In many cultures, including Saudi  Arabia, masculinity is strongly 
associated with physical strength, while femininity is associated with 
fragility and weakness. This can lead to a gendered division of labor 
and leisure activities, with men typically engaging in more physically 
demanding and competitive sports, while women are encouraged to 
participate in more passive or domestic activities (Gentile et al., 2018; 
Zipp and Nauright, 2018; Alruwaili, 2020).

Social representations theory (Farr and Moscovici, 1984) suggests 
that the use of gendered language and social representations of sports 
is particularly salient and influential among adolescents because they 
are still developing their beliefs, attitudes, and behaviors around 
gender and physical activity. They may be more susceptible to the 
influence of societal and cultural norms because they are undergoing 
socialization and learning how to navigate social expectations 
and roles.

The social representations of masculine, feminine, and 
non-gendered sports in this study are consistent with previous 
research conducted by Sobal and Milgrim (2019) that recognized 
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masculine sports as crucial social representations, feminine sports are 
considered less important social representations, while non-gendered 
sports show more gender inclusivity in sport.

Social representations of feminine sports showed that gymnastics, 
tennis, ballet, swimming, basketball, football, volleyball, yoga, and 
running were the most frequently named feminine sports among 
Saudi adolescents in this study. Saudi Arabia has strict gender norms; 
traditionally, physical activities have been restricted for women and 
girls. However, recent significant efforts have been made to promote 
sports participation among women and girls in the country (Boykoff 
and Yasuoka, 2015; Bose, 2023). The diverse range of sports that the 
adolescents cited as feminine may indicate a change in the social 
representations of sports among the younger generation in 
Saudi Arabia. Notably, ballet and gymnastics were ranked as the top 
two feminine sports. This suggests that adolescents in Saudi Arabia 
view these sports as particularly feminine. Research has shown that 
gymnastics and ballet are associated with femininity in many cultures 
worldwide (Riemer and Visio, 2003; Hardin and Greer, 2009; Sobal 
and Milgrim, 2019). Indeed, the social representation of gymnastics 
and ballet as a feminine sport is not unique to Saudi Arabia but is a 
widely recognized cultural phenomenon. The reasons for this social 
representation may vary across cultures, but it is likely influenced by 
factors such as social norms, gender role expectations, aesthetics, and 
sporting performance.

Overall, the results highlight that some sports were socially 
represented as feminine among Saudi adolescents. These findings 
could inform efforts to promote sports participation among girls and 
women in Saudi Arabia by indicating the sports where women will 
face participation challenges and the barriers that must be addressed 
to combat these.

Reflecting previous research (Riemer and Visio, 2003; Hardin and 
Greer, 2009; Sobal and Milgrim, 2019), football, basketball, and 
boxing were the most commonly named masculine sports by Saudi 
adolescents. Football was by far the most frequently named masculine 
sport. This finding indicates a strong cultural association between 
football and masculinity in Saudi Arabia. From the perspective of 
social representations (Farr and Moscovici, 1984), football in many 
cultures is represented as a hegemonic masculine sport (Hardin and 
Greer, 2009; Sobal and Milgrim, 2019).

Notably, volleyball and swimming were also mentioned as 
masculine sports, despite being among the top sports associated with 
femininity. This may indicate that the social representations of certain 
sports may differ depending on the gender of the participant or the 
context in which they are played.

Weightlifting and boxing were represented as masculine sports. 
This suggests that Saudi adolescents may view strength and physical 
prowess as qualities associated with masculinity. This is consistent 
with previous research (e.g., Sobal and Milgrim, 2019) identifying that 
physical strength and athleticism are associated with masculinity in 
many cultures worldwide.

Swimming was the most frequently named neutral sport, 
suggesting it is a popular and accessible sport in Saudi Arabia. Indeed, 
some Saudi families have a swimming pool in their houses, and some 
families rent a chalet with a swimming pool during weekends and 
vacations. This may explain why swimming was considered a sport for 
both genders. Tennis and walking were also among the most 
commonly cited neutral sports. This suggests a growing interest in 
health and fitness among the Saudi youth, with a greater focus on 

TABLE 1 Feminine, masculine and both genders sports named by 
adolescents.

Feminine 
sports 

(N  =  698)

Masculine 
sports 

(N  =  737)

Both 
genders 
(N  =  760)

Sport n % n % n %

Swimming 65 23.6% 28 10.0% 132 45.5%

Horse riding 16 5.8% 10 3.6% 35 11.8%

Climbing 3 1.1% 4 1.4% 6 2.0%

Volleyball 38 13.8% 49 17.5% 63 23.1%

Basketball 54 19.6% 118 42.1% 78 27.5%

Running 28 10.1% 15 5.4% 42 15.7%

Football 56 20.3% 183 65.4% 118 42.4%

Cycling 5 1.8% 8 2.9% 16 5.9%

Gymnastics 67 24.3% 1 0.4% 9 2.4%

Tennis 66 23.9% 22 7.9% 62 23.5%

Ballet 66 23.9% 0 0.0% 1 0.4%

Badminton 6 2.2% 0 0.0% 2 0.4%

dance 32 11.6% 0 0.0% 2 0.8%

Baseball 3 1.1% 10 3.6% 4 1.2%

Ground tennis 1 0.4% 2 0.7% 2 0.4%

Karate 1 0.4% 14 5.0% 7 2.7%

Tae Kwon Do 0 0.0% 4 1.4% 4 1.2%

Skating 7 2.5% 2 0.7% 3 1.2%

Rowing 1 0.4% 2 0.7% 0 0.0%

Handball 8 2.9% 9 3.2% 8 3.1%

Yoga 38 13.8% 0 0.0% 6 2.0%

Walking 14 5.1% 2 0.7% 37 12.5%

Squash 2 0.7% 0 0.0% 0 0

Hockey 5 1.8% 6 2.1% 8 2.7%

Badel 3 1.1% 1 0.4% 4 1.2%

Table tennis 4 1.4% 2 0.7% 5 1.6%

Zumba 7 2.5% 0 0.0% 0 0.0%

Bowling 5 1.8% 2 0.7% 6 2.4%

Kickboxing 2 0.7% 4 1.4% 0 0.0%

Ice skating 8 2.9% 0 0.0% 3 0.8%

Surfing 2 0.7% 1 0.4% 2 0.4%

Weight-lifting 6 2.2% 53 18.9% 10 3.1%

Modern dance 2 0.7% 0 0.0% 0 0.0%

Golf 10 3.6% 10 3.6% 20 7.1%

Fencing 0 0.0% 0 0.0% 2 0.8%

Softball 2 0.7% 1 0.4% 0 0.0%

Boxing 1 0.4% 56 20.0% 11 3.5%

Cycling race 3 1.1% 5 1.8% 0 0.0%

Martial arts 3 1.1% 3 1.1% 1 0.4%

shooting 3 1.1% 4 1.4% 7 2.0%

American football 1 0.4% 15 5.4% 0 0.0%

(Continued)
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individual sports and activities that promote physical well-being, such 
as walking. The Saudi Ministry of Health and the Saudi Federation of 
Sports for All have collaborated to launch several campaigns 
encouraging both genders and different ages to walk more (e.g., the 
Walk 30 campaign) (Saudi Ministry of Health, 2020).

Overall, the results suggest that the social representations of 
certain sports as neutral in Saudi Arabia, reflecting broader cultural 
norms and expectations about sports participation. The findings also 
support that there is a growing interest in individualistic and fitness-
oriented activities in Saudi Arabia, which may reflect broader trends 
toward healthier lifestyles and an increased focus on personal 
well-being.

There are also efforts to promote sports participation among 
women and girls in Saudi Arabia (Bose, 2023). These efforts may 
be reflected in the significant overlap between feminine and masculine 
sports in this study’s findings. This overlap may also reflect changing 
attitudes about gender roles and sports participation. As more girls 
and women become involved in sports, there may be  increased 
recognition of individuals’ diversity of interests and abilities, 
regardless of gender. Additionally, the new generation has become 
more exposed to different cultures through social media, which may 
lead them to perceive greater gender equality in many sports. Many 
participants had probably watched or heard of the Olympics; this may 
have provided them with insight into sports that both genders 
can play.

Limitations and future research

While 280 participants is a decent sample size, it may not represent 
all Saudi adolescents. This limits this research’s generalizability; 
further research with more extensive and more diverse samples should 
the study’s findings. Furthermore, the results may not be generalizable 
to other cultures with different gender norms and expectations, 
considering the strict gender norms and expectations that exist in 
Saudi Arabia.

For future research, it would be  beneficial to conduct 
longitudinal studies that investigate how adolescents’ perceptions 
of gender stereotyping in sports change over time. Additionally, 
conducting qualitative studies could provide a more comprehensive 
understanding of how masculine and feminine sports are 
socially represented. This could involve interviews or focus 
groups to explore the reasons behind adolescents’ responses and 
the factors influencing their perceptions. Also, comparing 
Saudi Arabia with different cultures could illuminate the extent 
to which cultural factors influence gender and sports perceptions. 
Finally, intervention studies to promote gender equity in 
sports among adolescents could highlight effective strategies 
for challenging gender stereotypes and promoting inclusivity 
in sports.

Conclusion and implications

This study has highlighted the need for continued research and 
dialogue about gender and sports in Saudi  Arabia and other 
cultural contexts. Examining the social and cultural factors that 
shape the formation and expression of gendered language and 
social representations of sports helps researchers and practitioners 
to develop more nuanced and effective strategies for promoting 
gender equity and inclusivity in sports and physical activity. For 
example, initiatives that challenge traditional gender roles and 
stereotypes, promote girls’ and women’s participation in sports, and 
encourage gender-neutral language around sports may help to 
create a more inclusive and equitable sports culture in Saudi Arabia 
and beyond.

As Saudi  Arabia undergoes social and cultural changes, the 
division of gender roles in sports may become less distinct, potentially 
leading to a decrease in gendered terminology use. However, this 
claim is speculative and further research should be  conducted to 
confirm it.

Furthermore, the association between certain sports and 
masculinity or femininity can be limiting for adolescents who do not 
conform to traditional gender norms. Adolescents interested in sports 
that are not typically associated with their gender may face social 
stigma or exclusion, which may discourage their participation. 
Therefore, it is vital to create inclusive environments for all adolescents 
to participate in sports and physical activities, regardless of gender 
identity or expression.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

TABLE 1 (Continued)

Feminine 
sports 

(N  =  698)

Masculine 
sports 

(N  =  737)

Both 
genders 
(N  =  760)

Sport n % n % n %

Javelin 0 0.0% 1 0.4% 0 0.0%

Wrestling 1 0.4% 22 7.9% 0 0.0%

Tent pegging 0 0.0% 1 0.4% 0 0.0%

Camel racing 0 0.0% 1 0.4% 0 0.0%

Rugby 0 0.0% 2 0.7% 0 0.0%

Car racing 0 0.0% 4 1.4% 0 0.0%

Kung fu 0 0.0% 4 1.4% 0 1.6%

Bullfighting 0 0.0% 1 0.4% 0 0.0%

Show jumping 0 0.0% 2 0.7% 1 0.0%

Motorcycle racing 0 0.0% 2 0.7% 0 0.4%

Judo 1 0.4% 2 0.7% 0 0.0%

Hammer throw 0 0.0% 1 0.4% 0 0.0%

High jump 0 0.0% 2 0.7% 0 0.0%

Sprint 1 0.4% 3 1.1% 1 0.4%

Discus throw 0 0.0% 1 0.4% 1 0.4%

Chess 1 0.4% 0 0.0% 1 0.4%

Polo 0 0.0% 0 0.0% 1 0.4%

Marathon 0 0.0% 0 0.0% 5 2.0%

Camel riding 0 0.0% 1 0.4% 0 0.0%

Self defense 2 0.7% 1 0.4% 1 0.4%

Meditation 0 0.0% 1 0.4% 1 0.0%
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Appendix 1

Questionnaire
 1. Have you ever heard sports referred to as ‘feminine’ or ‘masculine’?
 - -Yes -No
 2. Have you ever personally referred to sports as ‘feminine’ or ‘masculine’?
 - -Yes -No
 3. Name three sports that you considered “feminine”
 4. Name three sports that you considered masculine
 5. Name three sports that you considered for both genders
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British elite swimmers’ 
experiences and perspectives on 
life skill development
Ross Murdoch  and Hee Jung Hong *

Faculty of Health Sciences and Sport, University of Stirling, Stirling, Scotland, United Kingdom

This study explores the experiences of British elite swimmers in developing life 
skills during and throughout their athletic careers, examining the factors that 
influence their perspectives on this skill development. Six high-profile British 
swimmers, who have competed at the Commonwealth and/or Olympic Games, 
were recruited for this study. Semi-structured interviews were conducted, and 
thematic analysis was applied. Through the analysis, two key themes were 
identified from the thematic analysis: (a) Implicit life skill development through 
athletic and educational experience, and (b) Understanding the influence of 
swimming on life skill development. The first theme includes three sub-themes: 
(a) Establishment of athletic identity, (b) Prioritization of athletic identity, and 
(c) Navigating life skills through athletic challenges. The findings show that the 
swimming careers of participants and their associated identities contributed to 
the development of a wide range of implicit life skills. This growth was facilitated 
by both educational and sporting experiences, with all participants reporting 
positive personal development from their time in competitive swimming. The 
findings in this study enhance our understanding of life skill development and 
provide insights into how to more effectively support high-performance athletes 
in both their athletic careers and educational endeavors.

KEYWORDS

athletic career, career development, career transition, elite swimming, transferrable 
skills

1 Introduction

The development of life skills through sports participation has long been a subject of interest 
among researchers in the field of sport psychology (Pierce et al., 2017). Life skills are defined as 
“those internal personal assets, characteristics, and skills such as goal setting, emotional control, 
self-esteem, and hard work ethic that can be facilitated or developed in sport and transferred for 
use in non-sport settings” (Gould and Carson, 2008, p. 60). UNICEF (2003) also describes life 
skills as “psychosocial abilities for adaptive and positive behavior that enable individuals to deal 
effectively with the demands and challenges of everyday life” (para. 3). Indeed, for elite athletes, 
life skills developed in sports are crucial for excelling in competitive environments and managing 
life beyond their athletic careers (de Subijana et al., 2022). The widespread belief among sports 
practitioners is that skills such as leadership and teamwork, nurtured through sports 
participation, as a matter of course prepare athletes for success in other life domains (Trottier 
and Robitaille, 2014). Sports organizations often highlight the belief that participating in sports 
develops life skills crucial for societal and personal growth (Pierce et al., 2017). This indicates 
that life skills developed in sports are beneficial in other areas of life. However, such perspective 
has been also challenged by some researchers (e.g., Coakley, 2011) that question the actual 
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learning of these skills through sports and their applicability to 
non-sporting situations. On the other hand, researchers have studied 
positive youth development (PYD) and life skills in sport, which 
advocate life skills development via sport. PYD and life skills have 
become significant to exploring psychosocial evolution in the context 
of youth sports studies (Camiré et al., 2022). In this context, life skills 
are frequently identified as crucial developmental outcomes, 
highlighting their importance in the growth of youth as Holt et al. 
(2017) pointed out, “life skill building activities are an essential feature 
of programs designed to foster PYD” (p.3). Holt et  al. (2017) also 
suggested that integrating an indirect method such as developing PYD 
environment into a direct strategy including focusing on a life skills 
program can result in positive effects, which can be more likely to 
happen in sports setting that are well-organized and guided by skilled 
and supportive adults (Camiré et al., 2022).

Despite considerable research over the past decade focusing on 
life skills development in sports (e.g., Gould et al., 2007; Holt et al., 
2008), there is a notable scarcity of studies that explicitly explore the 
transfer of life skills. Martinek and Lee (2012) highlighted the gap in 
our understanding of how life skills are transferred in the context of 
sports. In this context, the research by Jones and Lavallee (2009) 
involved a detailed study of a former top-tier tennis athlete, focusing 
on her use of communication skills and self-assurance acquired 
during her sports career in her educational environment. In a related 
study, Camiré et al. (2012) investigated the perceptions of life skills 
transfer among high school coaches and athletes, finding a consensus 
that such skills, developed in the athletic realm, were indeed being 
applied by the athletes in other areas of their lives. While the previous 
studies offer insights into the development and transfer of life skills 
from athletic careers to non-athletic domains, much of this research 
centers on youth populations. Investigations specifically targeting 
high-performance athletes, such as Olympians, are still limited. While 
research on high-performance athletes’ development of life skills 
through sport is under-developed, de Subijana et al. (2022) explored 
the perspectives of retired high-performance athletes regarding their 
life skill development in sports. In a cross-sectional study involving 
477 former elite athletes who completed a questionnaire, it was found 
that athletes with higher education levels at the time of their retirement 
reported possessing more advanced individual and social life skills. 
Specifically, athletes from team sports and those who trained less than 
27 h per week perceived themselves as having superior social skills. 
Age was also a factor, with older athletes indicating a higher 
proficiency in social life skills. In addition, athletes with higher 
monthly salaries felt more confident in their individual and social life 
skills (de Subijana et  al., 2022). These findings imply that sports 
stakeholders should provide life skills courses to athletes and guide 
them on how to transfer these skills to life after sports.

In respect of high-performance career and life after competitive 
sports, athletic identity plays a significant role. Identity is viewed as a 
complex and evolving concept, shaped by various stable yet socially 
influenced dimensions (Markus, 1977; Stryker, 1978; Stryker and 
Serpe, 1994). In sports context, athletic identity refers to the degree to 
which a person identifies with the role of an athlete and sees 
themselves in this role. Individuals with a strong athletic identity tend 
to view their experiences through the lens of an athlete (Lally, 2007). 
Often, one aspect of an individual’s identity, such as athlete identity, 
becomes dominant, overshadowing others. This focus on a single 
identity aspect can lead to the neglect of other potential roles, 

potentially causing future identity challenges due to this imbalance 
(Lally, 2007). In late adolescence, the key developmental challenge is 
forming a personal identity (Erikson, 1959). While developmental 
theorists note that diverse experiences and social interactions are key 
to this process (Jordaan, 1963; Super, 1990), athletes often focus 
intensely on sports, missing broader exploratory activities, which can 
hinder their self-identity development (Brown et  al., 2000). This 
limited exploration can lead to what is known as identity foreclosure, 
where athletes overly identify with their sport to the exclusion of other 
identities (Petitpas and Champagne, 1988; Pearson and Petitpas, 
1990). Identity foreclosure, a term first introduced by Erikson (1959), 
was later detailed by Marcia (1966) as part of adolescent ego-identity 
development. It describes the premature commitment to roles and 
ideologies that align with social or parental expectations, often to 
avoid identity crises. This commitment can offer psychological 
security but restricts personal freedom and psychosocial growth. 
Marcia (1966) proposed that the best development of ego-identity 
comes from exploring diverse possibilities and making conscious, 
well-informed choices. Individuals in identity foreclosure have not 
engaged in such exploration but show commitment to specific life 
roles (Brewer and Petitpas, 2017) such as high-performance athletes.

High-performance sports and career transitions post-athletic life 
have been widely studied in recent decades. This research covers various 
phases of an athlete’s career, from shifts in training locations and moving 
from school to higher education, to transitioning from junior to senior 
competition levels and retirement (Park et al., 2013; Demetriou et al., 
2018; Stambulova et al., 2021). In this context, considerable attention has 
been directed towards researching and understanding the consequences 
of retirement from competitive sports for athletes. In particular, the issue 
of identity reformation post-retirement has been a recurring theme in 
the literature, highlighting the intricate process athletes experience in 
redefining their sense of self beyond their sporting careers (Lally, 2007; 
Park et al., 2013). Torregrosa et al. (2015) highlighted a key indicator of 
potential issues post-retirement for elite athletes is their exclusive focus 
on their sport, resulting in a strong, one-dimensional athletic identity. In 
their study of qualitative longitudinal study that examined the retirement 
process of Olympians, they pointed out that elite athletes with a linear 
trajectory, focusing solely on their sporting career (Pallarés et al., 2011), 
are often ill-prepared for retirement and face involuntary career 
termination. This might be due to a lack of social support and a tendency 
to use reactive coping strategies rather than proactive ones, making their 
transition more challenging. Park et al. (2013) conducted a systematic 
review of literature consisting of 122 papers that identified 15 factors that 
relate to the quality of career transitions. These factors included athletic 
identity, demographics, voluntary retirement, health issues, career and 
personal growth, achievements in sports, education and financial status, 
self-perception, life control, disengagement, time elapsed post-
retirement, coach-athlete relationship, life changes, and life balance. In 
total, 35 studies established a connection between athletic identity and 
the nature of athletes’ career transitions. Of these, 34 studies found a 
correlation between a strong athletic identity and a high tendency toward 
identity foreclosure with poorer transition outcomes (Park et al., 2013). 
The findings indicated that athletes with a pronounced athletic identity 
at the time of ending their sports career often experienced a sense of 
identity loss (e.g., Kerr and Dacyshyn, 2000; Lally, 2007) and required a 
longer duration to adjust to life after sports (e.g., Grove et al., 1997; 
Warriner and Lavallee, 2008). In addition, a significant number of the 
reviewed studies (86  in total) discovered that participants faced 
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challenges and negative feelings during their transition from sports 
careers. These experiences encompassed feelings of loss, identity crises, 
and distress associated with concluding their athletic careers and 
adapting to life beyond sports. Cosh et al. (2015) also suggested that 
athletes experiencing career transitions often faced challenges such as 
difficulty integrating into new jobs, anxiety about career uncertainties, 
and symptoms of body dysmorphia due to changes in personal 
appearance after sport. They propose that mitigating these negative 
aspects, especially during retirement from elite sport, can be achieved 
through social support and a well-planned transition to an alternate 
career. Control is also regarded as crucial at the retirement stage, as Park 
et al. (2013) emphasize, to facilitate a smoother transition to life after 
sport. In this respect, developing and applying life skills can be key in 
controlling and reducing the adverse effects commonly experienced 
during this transition.

Focusing specifically on life skills development, Demetriou et al. 
(2018) studied the negative career transition of an Australian rules 
footballer, highlighting the challenges faced when retirement is forced 
by external factors, such as injury. This case study showed that 
inadequate confidence in communication skills led to a protracted 
transition period and poor life choices, including alcohol abuse and 
family neglect (Cosh et al., 2015). It suggests that empowering elite 
athletes with confidence in skills acquired through sport is critical for 
a successful transition from sport and better integration into society, 
irrespective of the reasons for retirement. Stambulova et al. (2021) 
examined the evolution of athletic career transition research, focusing 
on dual-career athletes who balance sports with education or work. 
They suggested that managing sport, educational or work 
commitments, and social lives equips dual-career athletes with 
valuable personal resources. These include skills in “dual-career 
management, career planning, mental toughness, social intelligence, 
and adaptability” (Stambulova et al., 2021, p.531), which align with 
the life skills definitions. This implies that engaging in a dual career 
can impart essential skills transferable to various life aspects. In this 
regard, it is beneficial for athletes to apply the skills they possess to 
pre-retirement planning, as this helps them anticipate potential post-
retirement issues. Furthermore, the level of satisfaction with their 
achievements during their athletic careers can predict the extent of 
challenges they may face in areas such as social networks, leisure, and 
finance (Barriopedro et al., 2019). While these findings highlight the 
importance of considering athletes’ skills in supporting elite athletes 
through their transition out of sports, it has been under-researched 
how elite athletes have developed and perceive their life skills, which 
are likely to be advantageous for planning or navigating their post-
retirement lives. Given the findings and gap in literature, the present 
study explores the experiences of British elite swimmers in developing 
life skills during and throughout their athletic careers, examining the 
factors that influence their perspectives on this skill development.

2 Materials and methods

2.1 Design

This study adopted an intrinsic case study design to gain in-depth 
insight into the experiences of British elite swimmers in developing 
life skills during and throughout their athletic careers. “An intrinsic 
case study is typically undertaken to learn about a unique 

phenomenon. The researcher should define the uniqueness of the 
phenomenon, which distinguishes it from all others” (Crowe et al., 
2011, p.1–2). This approach enabled us to conduct an in-depth 
examination of a particular case by concentrating on the individual 
experiences of those involved. Since our research aimed to deeply 
understand participants’ insights into their experiences, an interpretive 
phenomenological approach was regarded as appropriate. This 
approach is rooted in an interpretivist paradigm, and it is in line with 
relativist ontology and subjectivist epistemology (Mallett and Tinning, 
2014). This philosophical paradigm allowed us to examine how each 
individual perceives and interprets their own experiences (Sparkes, 
1992; Mallett and Tinning, 2014). Interpretive phenomenology is 
about describing, understanding, and interpreting phenomena to 
grasp the core of lived experiences (Creswell, 2007; Tuohy et al., 2013). 
To capture the depth of participants’ personal experiences, semi-
structured interviews were conducted (McArdle et al., 2012).

2.2 Participants

Six elite swimmers, who have competed in the Commonwealth 
Games and/or Olympic Games, were recruited for the study. 
Convenience sampling was utilized, as the lead author had access to a 
suitable sample group that met the study criteria. The lead author met all 
the participants in person for a brief initial consultation about their 
participation in the study. Prior to any interviews, all participants were 
provided with an information sheet detailing the study and a consent 
form. At both of these stages, participants were informed that their 
involvement was completely voluntary, and they could withdraw at any 
time without any repercussions. The participants were aged between 21 
and 33 years old at the time of the interviews (M = 26.5; SD = 4.14). The 
group comprised an equal number of female (n = 3) and male (n = 3) 
swimmers, with one retired competitor from each gender category (see 
Table 1). Five participants had competed in one or more Olympic Games, 
while one had participated in a Commonwealth Games. Their 
competitive swimming careers ranged from a minimum of 11 years to a 
maximum of 20 years at the time of the interviews (M = 16.17; SD = 3.25). 
These athletes reached their highest competition levels at various stages 
in their careers, with ages ranging between 19 and 24 years (M = 21.17; 
SD = 2.32). Within those participants, five individuals balanced their 
athletic careers with academic pursuits up to the undergraduate level, 
whereas one dedicated themselves entirely to swimming, free from any 
additional obligations. In addition, those swimmers have trained at one 
of the most high-profile swimming training centers in the U.K., where 
they could prepare for international competitions.

2.3 Data collection

A total of six interviews were conducted with an average duration 
of 62 min and a range of 51 to 69 min. All interviews were semi-
structured allowing for emergent data stemming from personal 
experiences and anecdotes. Utilizing semi-structured interviews, with 
open-ended questions, allowed for the subtleties of each interviewees 
experience to be captured and recorded (Smith and Sparkes, 2016). 
The personal experiences and anecdotes from each of the participants 
give the data the rawness that the authors wanted to capture. The 
semi-structured interview questions were shared with the participants 
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in advance so that they have the opportunity to review and make a 
decision on which questions they were comfortable answering align 
with ethical considerations. The lead author conducted all interviews 
via Teams meeting, which were recorded and transcribed verbatim. 
With the semi-structured nature of the interviews, we maintained 
flexibility, allowing participants to share meaningful experiences that 
were not addressed in the interview guide (McArdle et al., 2012). 
However, to ensure consistency across interviews, an interview guide 
was established, drawing from our research questions and existing 
literature (e.g., Lally, 2007; Park et al., 2013; Trottier and Robitaille, 
2014; Pierce et  al., 2017). The interview guide was structured to 
explore the participants’ athletic careers and their life skills throughout 
their athletic careers, including following key areas: (a) beginning of 
swimming career (e.g., “How did you get into swimming and when 
did you start competing? What was your experience joining your first 
swimming club?”); (b) development and learning throughout their 
swimming career (e.g., “Throughout your years of training, what do 
you feel you have learned? Can you share key experiences or lessons 
gained during your swimming career?”); (c) life skills development 
(e.g., “What do you  think are the most important skills you have 
learned throughout your swimming career?; What three skills would 
you  place most value on and how important are they for elite 
swimmers?”); and (d) reflection on career impact and life post-
swimming (e.g., “Thinking about your retirement from sport. How do 
you think having more clarity on life skills makes you feel about your 
retirement? How different do you think your life would be when it 
comes to skills if you had not pursued swimming as far as you have 
done?”). The lead author conducted a pilot interview using the same 
interview guide. While there were minor adjustments, such as 
changing the order of the questions, no significant changes were made.

2.4 Data analysis and rigor

Thematic analysis (Braun and Clarke, 2006) has been selected for 
interpreting the data, which is not restricted in the development of 
themes and codes, thereby offering a more open means to interpret data 
and the potential for alignment with previous research (Braun and 
Clarke, 2006; Braun and Clarke, 2019). The procedure started with an 
in-depth engagement with the data (initial step) and culminated in the 
articulation of the identified themes (final step). By thoroughly 
examining the interview transcripts and audio recordings (initial step), 
preliminary codes were identified, which captured the essence of the 
participants’ journeys through elite swimming career (second step). To 
validate and ensure the robustness of our findings, we  had regular 
meetings to discuss the initial codes and the key themes identified from 
the data (third step). These discussions, carried out via both online and 

face-to-face meetings, were critical in fine-tuning and reaching a 
consensus on the themes, thereby ensuring a coherent and unified 
interpretation of the data. This methodical approach to data analysis was 
adopted with the intention of building confidence in our results, offering 
a credible account of the participants’ experiences. In the later phases, 
to further refine and clarify the findings, both authors thoroughly 
reviewed, defined, and labeled the themes (fourth and fifth steps). In 
addition, to ensure the quality of our thematic analysis, we rigorously 
referred to Braun and Clarke’s (2006) 15-point checklist, applying it 
throughout the six-step analytical process.

Rose and Johnson (2020) highlighted the critical need to minimize 
researcher bias. They suggested member checking as an effective method 
to achieve this. Member checking involves compiling and anonymizing 
the collected data, then sharing it with research participants to verify if 
it accurately reflects their views on the research question. This process 
enables researchers to have their findings validated by those directly 
affected by the results. To ensure the credibility of our study, we followed 
this approach. The fully anonymized results section of our paper was 
sent to and confirmed by each respondent for accuracy before finalizing 
the results section (Rose and Johnson (2020). All research participants 
reviewed and confirmed the shared results section, and no further 
amendments were required.

3 Results

Two key themes were identified from the thematic analysis: (a) 
Implicit life skill development through athletic and educational 
experience, and (b) Understanding the influence of swimming on life 
skill development. The first theme includes three sub-themes: (a) 
Establishment of athletic identity, (b) Prioritization of athletic identity, 
and (c) Navigating life skills through athletic challenges.

3.1 Implicit life skill development through 
athletic and educational experiences

The consensus among participants was that life skills were 
generally developed unintentionally and implicitly throughout their 
lives, influenced by both educational and athletic experiences. For 
instance, P3 shared, “When it comes to life skills, I think throughout 
my sporting journey it has been mostly subconscious learning. I think 
moving to boarding school forced me to learn a lot of lessons early in 
and out of the water… Unconsciously I was learning different skills 
through studying, swimming, and my downtime.” In a similar sense, 
P5 reflected on his experiences during his mid-to-late teen years: “I 
found that you really start to build up a mental resilience and find out 

TABLE 1 Participant information.

Participant Age/Age highest 
level achieved

Gender Active or 
retired

If retired, No. 
of years retired

Years 
competitive

Highest level of competition 
(No. of editions)

P1 30/19 Female Retired 1 19 Olympic Games (3)

P2 22/21 Female Active - 11 Olympic Games (1)

P3 25/19 Male Active - 15 Olympic Games (2)

P4 25/24 Female Active - 17 Olympic Games (1)

P5 33/20 Male Retired 6 20 Olympic Games (3)

P6 24/24 Male Active - 15 Commonwealth Games (1)
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what you are capable of. This all happens without you realizing it.” The 
participants’ narratives frequently reference the implicit acquisition of 
life skills, either directly or inferred. These skills were developed 
throughout their careers, shaped by three major factors: (a) 
Establishment of athletic identity, (b) Prioritization of athletic identity, 
and (c) Navigating life skills through athletic challenges. These factors 
are derived from six distinct life experiences (see Table 2). This pattern 
indicates a common pathway followed by these six participants, 
primarily through their commitment to excelling in swimming. 
Notably, all participants acknowledged that there were no specific life 
skills interventions in their careers, as far as they were aware.

3.1.1 Establishment of athletic identity
During the early stages of their careers, without significant results 

to demonstrate, participants found it necessary to justify their sporting 
and career choices through early demonstrations of life skills such as 
work ethic, communication, self-awareness, and teamwork. Five 
participants shared that despite aspiring to compete in major 
international championships, they had modest beginnings in their 
careers, which led to the need to justify their positions to parents, 
peers, coaches, and themselves. P3 marked, “just trying to gain 
respect.” P2 needed to prove her intentions to her parents, saying, “I 
just wanted to prove to them that I wanted to, and I could (do it).” P6, 
reflecting on a failed trial, said, “I wanted to prove I  was good 
enough….” This need for self and external validation was identified as 
a common early experience among young swimmers, coinciding with 
the formation of their foundational athletic identity and the 
development of life skills such as goal setting and self-drive. It is 
interesting to note that P6 discussed the impact of his swimming 
identity on his early personality, noting how it led to him having dual 
personas – one for school and one for swimming. He viewed this 
duality negatively, as it hindered his social development at school.

Following the establishment of their athletic identities, participants 
navigated career transitions and increasingly competitive environments. 
This progression was crucial for the further development of life skills. 
As participants moved through more competitive environments, their 
athletic identity and identification with the sport strengthened. P4, 
describing her experience at the Commonwealth Games, said, “the 
environment changes you  and you  learn so much… it gives you  a 
purpose… It always starts with wanting to be the best… Your reality 
changes and your expectations rise with the occasion.” The term 
environment was frequently mentioned across the participants’ 
narratives, encompassing various settings such as home swimming 
clubs, school, performance center, and levels of competition ranging 
from regional to the Olympic Games. P5, reflecting on his final years of 
competitive swimming, spoke of finding an “environment that would 
help reshape me and learn more about how to keep me at the top of my 

game.” This indicated high self-awareness among all participants, noted 
as the most prominent life skill. Along with this, their critical thinking 
and decision-making skills also improved. When reflecting on the 
environment, P3 observed, “we create the environment we want to work 
in, and we are products of that environment. You want a group of 
challenging people that are highly motivated and turn up every day 
chasing high performance. This is something that swimming has 
changed in me for sure.” P2 also spoke about her experience after 
participating in her first Commonwealth Games and how it influenced 
her identity. She described a mindset shift, with new goals set towards 
the 2021 Olympics: “there was a mindset shift at that point as well… 
I knew I wanted to go as far as I could with it [swimming] after coming 
back from the Commonwealth Games.” P3’s reflection highlights how 
the self-crafted, challenging environment in competitive swimming 
shapes an athlete’s ambition and performance. Likewise, P2’s experience 
at the Commonwealth Games illustrates how significant competitive 
environments can catalyze a profound shift in an athlete’s mindset and 
goals, marking critical turning points in their sporting journey.

3.1.2 Prioritization of athletic identity
Early in their careers, around mid-teens, all participants started 

developing self-awareness of their athletic abilities and identities, 
influencing their self-definition and career paths. P5 realized his 
swimming talent at about 15 years old, a time when he  began to 
appreciate his work ethic and team support: “All the hard work I had 
done in the years prior started paying dividends… once I had got a 
little more confident, I got the hunger for training and competing… 
5:30 am training is not a conventional thing for a 12-year-old to do 
and it was hard work.” For four participants, a critical moment in 
shaping their athletic identity occurred after qualifying for or 
competing in their first Commonwealth Games. P4 felt that swimming 
gave her a purpose, a sentiment echoed by others and influential in 
defining their athletic careers. The formation of this athletic identity 
and pursuit of excellence led to the development of key life skills. P3, 
after the Commonwealth Games, felt “it fully cemented that this is 
what I love to do,” while P5 saw it as a steppingstone to “chase the 
Olympic dream.” P4 described major competitions as transformative 
environments, stating, “…the environment changes you and you learn 
so much, and it makes you want to keep going… it gives you purpose.” 
These reflections suggest that swimming competitions are more than 
just sporting events; they are crucial for identity formation and full 
immersion in the sport. During the specialization phase, participants 
needed guidance for direction and final athletic identity formation. 
This support was psychological such as emotional support from 
families, support for goal setting. P5 attributes his career success to his 
supportive environment: “Looking back, I put most of my success 
down to the environment and the team around me… I would say that 

TABLE 2 Factors influencing life skills development.

Factors influencing on life skills development Associated life experiences

Establishment of athletic identity Validating self and gaining recognition from others

Navigating competitive environments for athletic and life success

Prioritization of athletic identity Specialization in Swimming

Guidance and support from mentors

Navigating life skills through athletic challenges Balancing dual careers (i.e., sport and study)

Recognizing life skills in higher education and post-retirement
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I favored the team and the friends I made during that time… it was 
hard work, but the team and the coaches got me through it.”

Identifying a pathway through higher education was crucial for 
further developing athletic identity. P4 discussed her transition from 
junior to senior swimming, coinciding with her move from school to 
university: “I had good guidance from my coach and parents that some 
people move quicker than others biologically and that the results very 
much follow that instead of the work they put in at that age, that really 
helped me be patient and focus on the things that I could control, which 
was my work ethic and process goals, things I could control day-to-day.” 
These career transitions presented rich opportunities for life skill 
development, although the reporting of these skills did not always reflect 
the opportunities available. P4 reflected on the broader importance of 
challenges in life: “more important just to have something in your life 
than challenges you and it’s more the pursuit of excellence or mastery 
that teaches those key skills like work ethic.” She questioned whether 
sport was the only avenue for learning life skills, suggesting that self-
challenging situations are key to their development. P2 considered the 
challenges faced by others: “What do these people find hard? What is 
hard in your life, where is your limit, do you know? I love the satisfaction 
of working hard, not floating, taking ownership, and working towards 
something. I’d love to know what others outside of sport keeps them 
from floating.” This ties back to the idea that swimming provided a 
purpose, through which they found challenges and learned life skills. P6 
talked about the lessons of ownership and honesty learned through 
swimming: “I think if you have not done sport, you can develop this idea 
of victimizing yourself. A really important thing about an individual 
sport is you have to look at yourself first and ask what could I have done 
better? At the end of the day, you are the only one in the pool doing it.” 
He felt that sport prevented him from blaming others for his problems, 
a tendency he  noticed in non-athletes. The participants felt more 
grounded and decisive in their life choices than their non-athletic peers, 
highlighting the importance of finding a purpose outside of education, 
especially during adolescence, for a greater uptake of life skills.

3.1.3 Navigating life skills through athletic 
challenges

Challenging life skills was identified as a final influential factor in 
learning before the transfer of skills was possible or achieved, and it 
was also seen as a crucial aspect of athletic development. Among our 
participants, five were dual career athletes up to the undergraduate 
level, while one pursued swimming full-time without other 
commitments. The development of life skills through sport, which 
often happens implicitly, can be  further enhanced by balancing 
education with sports. As noted earlier, athletic identity was a primary 
consideration during schooling, with university choices often 
influenced by the presence of dedicated performance centers in the 
UK. This prioritization of swimming influenced how participants 
managed their academic and athletic commitments.

P3 described the autonomy and ownership gained through 
balancing school and swimming: “Once I moved to school it was 
down to me… I  knew early on it was down to me… I  had to 
be independent at a young age, stretching myself, just cracking on…
Having school and swimming together worked well for setting me up 
for university as I became really independent.” P4 reflected on how her 
dual career during school years developed her time-management, 
discipline, autonomy, work ethic, and positively changed her self-talk 
during challenging times: “I had to do 2 sessions a week by myself in 

a more local pool… I had to do my training after I was dropped off 
then walk to school afterwards, so I  started to become more 
independent around this time, I did not even have a coach during 
these sessions. I found these sessions quite testing… As I got older, 
I realized that no one could do the work for me and if I missed it, it 
was only me that was missing out… it was more positive my self-talk 
thinking more like I have 30 min left to make a difference.”

P5, who did not initially pursue higher education, reflected on his 
school years and their enduring impact: “At this stage I  found that 
you really start to build up a mental resilience and find out what you are 
capable of… Balancing my studies alongside swimming was just 
something that everyone had to do. Looking back, I realize how hard it 
was and that it is not an easy thing to do… you just get used to having 
a lot on your plate… It really helped me after I retired because I started 
work and went back to university where I was able to manage both well 
and get a distinction in my MSc. I think the thing that helped me the 
most on both occasions was being able to look at it and see small steps 
to achievement the larger goal.” Four participants transitioned directly 
from secondary to higher education, strategically choosing institutions 
that supported their swimming careers. P3 noted, “Higher education 
gave me the challenges I was looking for outside of the pool and I can 
see now that I have my degree and doing it alongside swimming really 
helped me.” Participants perceived higher education as a critical arena 
for learning to manage adversity and uncontrollable life aspects such as 
relationships or work. P6 summed up this sentiment: “Sometimes 
you have to grit your teeth, get your head down, and get it done… 
You need to learn to cope with these challenges in your life because they 
will always exist or have the potential to exist.” P3’s experience suggests 
that higher education served not only as an academic pursuit but also 
as a parallel challenge to athletic training, offering a holistic growth 
environment. This dual engagement in academia and sports appears to 
have enhanced the participants’ resilience and adaptability, equipping 
them with skills to navigate various life challenges, as echoed by P6’s 
emphasis on perseverance and coping strategies.

3.2 Understanding the influence of 
swimming on life skill development

All participants positively reflected on the influence of swimming 
in shaping their careers and lives, suggesting that their paths would 
have been significantly different without it. P5 emphasized learning 
from non-performance periods, highlighting the importance of 
handling adversity for career longevity: “I find it’s the times where do 
not swim a pb [personal best] or do not get to where you want, that’s 
where you learn the most. Understanding what success and failure 
looks like and learning from them is key to being able to do as good a 
job as you can.” Confidence was a recurring skill, with P3 noting, “If 
I had not pursued swimming as far, I do not think I would be as 
confident as I am now… [swimming helped] me find purpose and 
feeling like I belonged.” He believed that swimming also influenced 
his educational pursuits, contributing to his undergraduate degree 
attainment. P6 credited swimming for instilling a sense of competence 
and confidence: “it gave me the confidence I needed to succeed in my 
life so far and I am sure that it’ll will always help me.”

The ability to translate hard work into progress and perceived 
success was a significant life skill noted by all participants, impacting 
their life outlook. This led to the development of a strong work ethic. 
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P4 expressed: “Without swimming and pursing it as far as I have, 
I think I would be lazier… I think having swimming has really helped 
my work ethic and mental resilience to things… it really helped me at 
school and University, being able to look inward and competed against 
myself to be better than I was yesterday has been a great skill that 
I have learned.” P2 also shared similar sentiments: “I just do not know 
what I would do without sport, I think without it I would be more 
likely to take the easy options or rely on others more…, I think I would 
probably just float through life.” P1, now retired, actively seeks 
uncomfortable situations, mirroring her swimming experiences. She 
credits swimming with developing emotional intelligence and stress 
management skills. Participants acknowledged the role of swimming 
in teaching competitiveness and emotional control, extending beyond 
the sporting context. P1 shared: “[swimming helped] in terms of 
managing yourself, nerves etc. [Being able to] stand in front of 
millions of people without realizing on the tele, that kind of pressure, 
heightened environment. That has helped me… putting yourself in a 
vulnerable position which not many people will do.” When asked 
about potential differences had they not pursued swimming to their 
current extents, all participants believed they would lack the same 
level of self-confidence. P3 added that despite being academically 
capable, swimming was a key motivator in pursuing university 
education: “I do not think I would be as confident as I am now… I also 
do not think university would have been for me without swimming. 
I am not that academic so if I only had university to do, I’m not sure 
that would have been my thing.” The participants’ reflections indicate 
that their commitment to swimming was crucial in developing their 
self-confidence, extending beyond athletic achievements to influence 
their educational and personal choices. P3’s experience, in particular, 
highlights how the discipline and self-assurance gained from 
swimming not only complemented but also compensated for his 
academic pursuits, suggesting that sports can play a critical role in 
shaping broader life trajectories and self-perception.

4 Discussion

This study aims to explores the experiences of British elite 
swimmers in developing life skills during and throughout their 
athletic careers, examining the factors that influence their perspectives 
on this skill development. This study offers detailed insights into the 
experiences of British elite swimmers, focusing on the development 
of life skills throughout their athletic careers and beyond. As a result, 
these findings enrich the existing literature on life skill development 
in elite athletes and inform practical approaches for effectively 
supporting athletes in both developing and transferring these skills.

Life skill development in the elite swimmers, particularly those 
engaged in both swimming and academics, often occurs in a 
subconscious and natural manner, rather than through direct and 
intentional learning. This suggests that environments and experiences, 
both in educational settings and in sports, play a crucial role in 
shaping essential life skills. In the initial phases of their careers, when 
significant achievements were scarce, the participants felt pressure to 
justify their career choices in swimming. This justification is often 
manifested through the early display of life skills (e.g., work ethic, 
communication, self-awareness, and teamwork). It was found in 
literature that participation in sports nurtures life skills like teamwork, 
assisting athletes in both their athletic and non-athletic life pursuits 

(Trottier and Robitaille, 2014). However, the findings from the present 
study expand on this understanding by demonstrating that athletes 
develop these life skills under the pressure of having to validate their 
abilities and career choices in elite sports. Such prevalent early 
experience among these young swimmers was also the necessity for 
both self-validation and external affirmation. This period is not just 
about athletic performance but also about establishing a strong 
athletic identity and foundational life skills. Individuals possessing a 
exclusive athletic identity often interpret their experiences from the 
perspective of an athlete (Lally, 2007), which is supported by the 
findings in the present study. While previous studies have viewed this 
single-minded identity and perspective as concerning, as it may 
hinder the development of other identities and exploration of career 
options beyond sports (e.g., Kerr and Dacyshyn, 2000; Lally, 2007; 
Park et  al., 2013), the findings in our study suggest that such an 
athletic identity assists in the development of life skills through sport, 
which is highly valued by the participants. This provides a new 
perspective to the existing body of literature.

As they progressed into more competitive environments, the 
participants’ athletic identity strengthened, leading to a significant 
increase in self-awareness, identified as a key life skill. These stages of 
career development, from early justification to navigating competitive 
challenges, were crucial for holistic life skill development. On the 
other hand, previous studies have identified various stressors in 
stressful situations for athletes, such as the competitive environment 
in elite sports, which may lead to psychological issues such as anxiety 
(e.g., Hanton et al., 2005, 2009). However, the participants in this 
study focused more on discussing the positive role of the competitive 
environment in their life skill development, an aspect that warrants 
further exploration. This also emphasizes the potential for career 
assistance programs for high-performance athletes to focus on 
creating environments that nurture both athletic and personal growth 
(Torregrossa et al., 2020; Hong and Minikin, 2023), encouraging them 
to foster life skills that can be  applied during and beyond their 
athletic careers.

The transition to higher education was identified as a critical 
period for further solidifying their athletic identity and life skill 
development. Participants felt more confident and decisive in their life 
choices compared to non-athletic peers, highlighting the value of 
finding a meaningful pursuit outside of formal education for enhanced 
life skill acquisition. This suggests the significant value of integrating 
sports with educational pathways and broader life experiences for 
comprehensive youth development. Previous studies explored the 
evolution of athletic career transition research, highlighting that dual 
career athletes balancing sports with education or work develop 
valuable personal resources, including dual career management, 
mental toughness, and adaptability, which are transferable to different 
life aspects (Stambulova et  al., 2021). Lally and Kerr (2005) also 
suggest that athletes in a dual career setting are more likely to explore 
non-sporting professions post-retirement, indicating a belief among 
athletes that life skills acquired in sports are valuable in non-sporting 
contexts. Aquilina (2013) supports this view and identified benefits 
leading student athletes to value their dual career, including the 
development, transferability, and external value of life skills. In the 
context of the transfer of life skills, as Martinek and Lee (2012) pointed 
out, there is a gap in our understanding of how life skills are transferred 
in the context of sports, in particular among high-performance 
athletes such as Olympians. The findings of this study show that 
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challenging life skills were identified as a crucial factor in athletic 
development and skill transfer among participants, most of whom 
balanced their sports careers with academic pursuits. This dual 
engagement in education and athletics significantly enhanced life 
skills such as time management, discipline, and positive self-talk. In 
this regard, higher education was perceived as essential for managing 
adversity and uncontrollable life aspects. The combination of academic 
and athletic endeavors was found to significantly strengthen resilience 
and adaptability in swimmers, preparing them for various life 
challenges. The findings highlight the value of integrating education 
with sports in athlete development, suggesting that such a balance can 
greatly enhance life skill acquisition and overall personal growth. This 
also emphasizes the importance of educational support (e.g., academic 
flexibility; English et al., 2022) within athlete support programs and 
the role of higher education in complementing athletic training. 
Educational support during the prioritization stage of an individual’s 
career is critical for assisting with current process goals and guiding 
the direction of their future career path (Côté and Hancock, 2016). 
This finding aligns with previous research by de Subijana et al. (2022), 
showing that athletes with higher education levels at retirement have 
more advanced individual and social life skills.

Participants highlighted that swimming significantly shaped their 
careers and personal lives, instilling self-confidence, competence, and a 
strong work ethic. They credited swimming for positively influencing 
their educational pursuits and developing essential life skills, such as 
emotional intelligence and stress management. The sport was seen as 
key to their success and personal growth, with many expressing that 
their lives would have been considerably different without their 
swimming experiences. These findings highlight the significant impact 
of sport on personal and educational development (Gould et al., 2007; 
Holt et al., 2008; Trottier and Robitaille, 2014; Pierce et al., 2017). The 
role of sport in building life skills and self-confidence emphasizes the 
value of integrating sports into broader developmental programs, 
suggesting its importance in shaping individuals’ overall life trajectories 
and self-perception. The acknowledgment by all participants that their 
careers lacked specific life skills interventions suggests a potential gap 
in supporting initiatives and services for high-performance athletes. 
This highlights an opportunity for sports organizations and educational 
institutions to integrate structured life skills training into their 
curriculums and programs. Developing explicit programs aimed at 
enhancing life skills could complement the natural, implicit learning 
that occurs through sports participation, leading to more well-rounded 
athlete development (Pummell et al., 2008; Debois et al., 2015; Ryan, 
2015). This could also ensure that athletes are better equipped with 
essential skills for both their sports careers and life after sports. While it 
has been reported that sport governing bodies and organizations have 
established career assistance programs for high-performance athletes 
(e.g., Torregrossa et al., 2020; Hong and Minikin, 2023), our participants’ 
lack of support in developing and transferring life skills indicates a need 
for more proactive support and better promotion of such resources to 
the target population.

Our study, focusing on high-profile elite swimmers in the U.K., 
provides significant implications and contributions, but it is crucial to 
recognize its limitations and suggest directions for future research. 
Although the narratives of six elite swimmers at the Olympic and 
Commonwealth level were rich and sufficient for answering our 

research questions, the sample size is relatively small. Future research 
could benefit from a larger and more diverse sample, such as including 
more retired swimmers for balance, athletes from different sports, 
varying levels, and nationalities, to gain broader insights into life skill 
development and transfer in elite sports. Future studies should also 
consider focusing on exploring the experiences of retired athletes in 
transferring their athletic skills to other domains, examining any 
encountered barriers and coping strategies. This could offer valuable 
insights into career assistance programs and other athlete 
support services.
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Emotional regulation is an indispensable capacity for human beings, so that 
alterations in it can lead to the appearance of psychological, social and/or 
cognitive disorders. Therefore, possessing adequate emotional strategies is 
intimately related to the quality of life that a person presents. In this sense, 
high-level athletes suffer constant setbacks and frustrations due to the 
performance of their sporting activity, in addition to continuous modifications 
of their daily life activities. Thus, the objective of this research is to explore the 
emotional regulation and self-perceived quality of life of high-level athletes in 
mountain sports, analyzing the possible influences of gender, demographic 
location, body mass index and age. Fifty-four athletes belonging to the High 
Performance Technification Center of Cáceres (Extremadura, Spain) completed 
a sociodemographic questionnaire, as well as the Cognitive Emotion Regulation 
Questionnaire and the WHOQOL-BREF. The Shapiro–Wilkins test was used to 
analyze the normality of the variables collected and nonparametric statistics were 
used since the assumption was not met. Both gender and demographic location 
showed significant differences in the dimensions of the two questionnaires. 
Likewise, age was associated with the dimensions of both scales, but not body 
mass index, which was only associated with self-perceived quality of life. In 
addition, the stepwise linear regression model predicted self-perceived quality 
of life with a value of 60% across self-culpability, gender body mass index and 
planning. Therefore, it appears that gender, demographic location, age and 
body mass index could exert modifications on the levels of emotional regulation 
and self-perceived quality of life of high-level mountain athletes.
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emotional regulation, quality of life, high-level athletes, natural environment, physical 
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1 Introduction

Emotions are a crucial part of the human condition. Without 
them, there would be no such thing as the exhilaration of victory or 
the agony of defeat (Ford and Gross, 2018). Learning to regulate them 
is crucial in the pursuit of well-being, in fact Koechlin et al. (2018), 
conclude that people who rate themselves as effective in regulating 
their emotions also report less negative affect and better quality of life. 
Valenzuela and La Portillo (2018) in their study, conclude that a 
relationship can be observed between people’s emotional intelligence 
and the achievement of the goals they set for themselves, just as 
Vaquero Solis et al. (2018), who deduce from the results obtained in 
their study that physical activity (PA), motivation levels and 
adaptability or emotional regulation are closely related. Psychologists 
Salovey and Mayer (1990) coined the concept of “emotional 
intelligence,” being directly linked to the term emotional regulation 
which constitutes the key process of emotional intelligence. This refers 
to those processes by which people exert an influence on the emotions 
they have, when they have them and how they experience and express 
them (Gross, 1999). Likewise, the regular practice of PA has a direct 
impact on emotional regulation and quality of life (Barbosa Granados 
and Urrea Cuéllar, 2018). Since the beginning, human beings have 
lived through movement, whether for utilitarian or recreational 
purposes. In contrast, nowadays sedentary lifestyles have become part 
of people’s lives, bringing with them a decrease in health, not only 
physical but also psychological (García Matamoros, 2019). The World 
Health Organization (WHO) (OMS, 2022) defines PA as any bodily 
movement produced by skeletal muscles, with consequent energy 
consumption. It further adds that PA refers to any movement, 
including during leisure time, to move to and from certain places, or 
as part of a person’s work.

Both PA and emotional regulation are an essential part of a 
person’s quality of life, so it is important to reject behaviors that 
diminish it (Ahrendt et al., 2016) and to stay active (Perea-Caballero 
et  al., 2020). The widespread use of the term “quality of life” and 
research on it developed since the 1970s (Ramírez-Coronel et al., 
2021). Years later, the WHO (OMS, 1998) defined it as individuals’ 
perceptions of their position in life in the context of the culture and 
value systems in which they live and in relation to their goals. 
Additionally, the transition to adolescence is marked by enormous 
changes in social, biological and personality development (Brandes 
et al., 2020), with some of the main challenges of this stage being the 
lack of social discipline or the influence of negative emotions from 
family members (Verdecia et  al., 2018). Thus, the increase in the 
quality of life in adolescence lies in leaving behind sedentary lifestyles, 
adopting healthy and higher quality dietary patterns or behaviors, as 
evidence has been found of their importance in increasing it (Wu 
et al., 2019). The latest research, the importance of adolescence as a 
critical period for the development of emotional regulation has been 
recognized by several investigations (Lennarz et  al., 2019), as for 
example shown by Silva et al. (2018), where they specify that the level 
of affect, expressive suppression and cognitive reappraisal influence 
the emotional regulation of adolescents and their daily lives. Adaptive 
processes and changes that occur within adolescence (Verdecia et al., 
2018), as well as interpersonal relationships, are complex processes 
that require self-analysis, however, that capacity is not completely 
internalized (Bernal et al., 2018), hence the importance of emotional 
regulation at this stage of life.

As discussed, being physically active is one of the most 
important things people can do to improve physical and mental 
health (OECD, 2023). However, sedentary lifestyles and the rise of 
social networks, as well as the way adolescents communicate and 
interact nowadays, have contributed to a decrease in the level of PA, 
which is associated with a greater risk of suffering alterations in the 
psychological, emotional and social state of adolescents (Mascia 
et al., 2020). In summary, the practice of PA prevents the onset of 
diseases (Warburton and Bredin, 2016), which consequently leads 
to an increase in the quality of life (Yagüe Nogué et al., 2021), which 
in turn allows adolescents to acquire higher levels of emotional 
regulation (Simón-Saiz et al., 2018). In this sense, during the last 
few years and in favor of achieving a high quality of life, there has 
been growing interest in the positive benefits that can be obtained 
from natural environments and time spent outdoors (Ballester 
Martínez et al., 2022). PA carried out in nature brings with it a 
positive impact and even has synergistic effects (Eigenschenk et al., 
2019). In fact, in the systematic review by Ballester Martínez et al. 
(2022) on studies related to PA, nature and mental well-being, the 
existence of a significant influence of PA in nature on the 
psychological well-being of the participants is shown.

In this context, there are numerous studies that analyze the 
relationships between emotional regulation or quality of life (Hervás 
and Moral, 2017; Lennarz et al., 2019; Salinas Ponce and Villacres, 
2021), as well as the influence that PA has on these psychological 
issues, however these terms have been little explored in high 
performance athletes who develop their activity in the natural 
environment. Therefore, the aim of this study is to analyze emotional 
regulation and quality of life, as well as their relationship with sex, age 
and body mass index (BMI), in athletes of mountain sports modalities 
who carry out their activity regularly in the natural environment. 
Consequently, the main hypothesis for this study would be: There is a 
significant direct relationship between emotional regulation and 
quality of life in high-performance mountain athletes and the 
secondary hypothesis would be: Variables of sex, demographic 
location, age and body mass index could exert modifications on the 
levels of emotional regulation and self-perceived quality of life of high-
level mountain athletes.

2 Materials and methods

2.1 Participants

The sample was selected using the non-probabilistic sampling 
method based on convenience sampling (Salkind et al., 1999). Of the 
total sample (n = 54), 68.5% were boys and 31.5% were girls, so it can 
be considered a gender-balanced sample. The inclusion criteria of the 
participants were to have the accreditation of technification, high 
performance or high-level athletes in any of the disciplines considered 
as mountain sports by the Spanish Federation of Mountaineering 
and Climbing.

To characterize the sample (Table 1), other variables were defined, 
such as level of education, demographic location, considering rural 
centers to be those with less than 20,000 inhabitants, and the sports 
modality of the athletes. The mean age was 21.78 years (SD = 7.88) and 
the mean BMI was 20.99 (SD = 2.64), calculated from the height and 
weight data self-reported by the participants.
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2.2 Procedure

The method of data collection was by digital means and the 
technique used was the realization of self-administered questionnaires, 
this type of technique facilitates the collection of data to be able to 
work with them later, saving time and costs (Anderson and Kanuka, 
2003). Its main advantage is the possibility of being able to carry them 
out remotely, in this case the questionnaire was elaborated with the 
digital application Google Forms.

The questionnaire was completely anonymous and consisted of 
three parts, two of which were the instruments and one of which was 
the instruction sheet for proper understanding. The average 
completion time was about 3 min. All data were collected between 
October 2022 and March 2023.

It was distributed through telephone contacts, social networks and 
by email to the various federations that have athletes at the National 
Technification Center in Cáceres (Spain).

2.3 Instruments

First, a questionnaire was designed with six sociodemographic 
questions (sex, age, demographic location, height, weight and sport 
modality) through self-reporting. The BMI (kg/m2) was obtained by 
applying the following formula: BMI = weight in kilograms / (height 
in meters)2.

Emotional regulation was also assessed using the Cognitive 
Emotion Regulation Questionnaire (CERQ) (Garnefski et al., 2001). 
The CERQ instrument is composed of 36 items that evaluate nine 
cognitive-emotional coping strategies for dealing with stressful 
situations and events. This scale is based on a 5-point Likert-type 
scale, where 1 is “Sometimes” and 5 is “Always.” The dimensions 
that make up the questionnaire are the following: (1) Self-blame 
(e.g., “I feel that I am to blame for what happened”); (2) Acceptance 
(e.g., “I think I have to accept what has happened”); (3) Rumination 
(e.g., “I often think about how I  feel in relation to what has 
happened to me”); (4) Positive focus (e.g., “I think of something 
more pleasant than what has happened to me”); (5) Planning (e.g., 
“I think about what is the best thing I  could do”); (6) Positive 

reassessment (e.g., “I think I  can learn something from the 
situation”); (7) Perspective taking (e.g., “I think it could have been 
much worse”); (8) Catastrophism (e.g., “I often think that what has 
happened to me is much worse than what has happened to other 
people”); and (9) Blame others (e.g., “It seems to me that others are 
to blame for what happened”). Similarly, these 9 dimensions can 
be grouped into adaptive strategies (Acceptance, Positive focus, 
Planning, Positive reassessment and Perspective taking) and 
disadaptive strategies (Self-blame, Rumination, Catastrophism and 
Blame others). The internal consistency reported through 
Cronbrach’s alpha in the different subscales ranges from 0.68 
(Blame others) to 0.83 (Rumination). Also, in the Spanish version 
for adolescents (Chamizo-Nieto et  al., 2020), the internal 
consistency of the different subscales ranges from 0.62 
(Catastrophism) to 0.83 (Positive focus).

Finally, the self-perceived quality of life was analyzed using 
the WHOQOL-BREF (Nejat et al., 2006). The instrument has 26 
items consisting of four domains: (1) Physical health (7 items), 
including items on mobility, daily activities, functional ability, 
energy, pain, and sleep; (2) Psychological health (6 items), 
referring to self-image, negative thoughts, positive attitudes, self-
esteem, mentality, learning ability, memory concentration, 
religion and state of mind; (3) Social relationships (3 items), 
complementing information on personal relationships, social 
support and sex life; and (4) Environmental health (8 items); 
covering issues related to financial resources, safety, health and 
social services, physical living environment, opportunities for 
acquiring new skills and knowledge, recreation, general 
environment (noise, air pollution, etc.) and transportation. Each 
individual item of the questionnaire is scored from 1 to 5 on a 
Likert-type response scale, and the scores for each dimension are 
then transformed into a scale from 1 to 100.

2.4 Statistical analysis

Prior to the analysis, 3 negative WHOQOL-BREF items were 
inverted to unify the analysis domain. Then, to determine the type of 
statistical tests to be used, the distribution of the data was explored to 

TABLE 1 Sample characterization (N  =  54).

Variable Categories N %

Sex
Men 37 68.5

Women 17 31.5

Education level

Secondary education 28 51.9

Professional training 8 14.8

University 10 18.5

Master’s or doctorate 8 14.8

Demographic location
Rural environment 23 42.6

Urban environment 31 57.4

Athlete’s condition

Technification 23 42.6

High performance 28 51.9

High-level 3 5.6

N, number; %, percentage; SD, standard deviation; M, Mean.
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TABLE 3 Descriptive data and differences in each dimension of the WHOQOL-BREF as a function of gender and demographic location.

Dimension

Sex Demographic location

Men Women Rural Urban

M (SD) M (SD) p M (SD) M (SD) p

Physical Health 4.15 (0.52) 3.93 (0.58) 0.13 4.31 (0.42) 3.90 (0.56) 0.01*

Psychological Health 4.09 (0.64) 3.56 (0.65) <0.01* 4.19 (0.53) 3.73 (0.73) 0.02*

Social realtionships 3.71 (0.75) 3.45 (0.97) 0.33 3.82 (0.79) 3.48 (0.83) 0.14

Environmental health 3.95 (0.05) 3.63 (0.65) 0.15 3.76 (0.58) 3.92 (0.57) 0.30

M, Mean; SD, standard deviation. Each score obtained is based on a Likert scale (1–5). *p is significant < 0.05.

see if the normality assumption was met using the Shapiro–Wilk test, 
since a sample size of around 50 participants was obtained (Mendes 
and Pala, 2003). This test determined that this assumption was not 
met, so it was decided to use nonparametric statistical tests.

In order to analyze the differences between the scores of each of the 
dimensions according to sex or demographic location, the Mann 
Whitney U test was used, establishing a significance level of p < 0.05. 
Also, to determine the degree of relationship between each of the 
dimensions and age or BMI, Spearman’s Rho test was used. For the 
interpretation of this statistic, the ranges established by Mondragón 
Barrera (2014) were taken into account: coefficients between 0.01 and 
0.10 determine the existence of a low correlation, values between 0.11 
and 0.50 imply a medium degree of correlation, from 0.51 to 0.75 a 
strong correlation, from 0.76 to 0.90 a high correlation, and above 0.91 
the correlation is perfect.

In addition, a simple stepwise regression test was used to analyze 
changes in quality of life taken as a construct consisting of the 
dimensions that make up the WHOQOL-BREF in relation to the CERQ 
dimensions, gender and BMI of the participants. A significance level of 
less than 0.05 was required to enter the variables in the predictive model.

Finally, Cronbach’s Alpha was used to analyze the reliability of the 
instrument. According to Nunnally and Bernstein (1994), reliability 
values between 0.60 and 0.70 can be considered acceptable, while 
values between 0.70 and 0.90 can be considered satisfactory.

3 Results

Table  2 shows the descriptive data for each of the CERQ 
dimensions according to sex and demographic location based on the 
mean and standard deviation. The statistical significance was obtained 
from the Mann–Whitney U test to analyze differences between groups.

Girls scored higher than boys on the dimensions self-blame, 
acceptance, rumination, planning, positive reassessment, perspective 
taking, adaptive strategies and disadaptive strategies. In turn, boys 
scored higher on the dimensions positive focus, catastrophism and 
blame others. However, significant differences with respect to gender 
were only obtained in the third (Rumination) and fifth dimension 
(Planning). On the other hand, demographic location exhibited the 
highest scores in rural settings on most factors, except for self-blame 
and catastrophism. Statistically significant differences were also found 
in acceptance, planning, positive reassessment and adaptive strategies, 
all of which were in favor of rural settings.

Table 3 shows the scores and differences obtained in each of the 
dimensions of the WHOQOL-BREF instrument. With regard to sex, 
significant differences were observed in the psychological health 
dimension, with men showing higher scores in all dimensions of the 
scale. With regard to demographic location, significant differences 
were again observed in the psychological health dimension, and 
physical health was added. Similarly, the scores follow a clear trend, 

TABLE 2 Descriptive analysis and differences in the CERQ dimensions.

Dimension Sex Demographic location

Men Women Rural Urban p

M (SD) M (SD) p M (SD) M (SD)

Self-blame 3.09 (0.80) 3.38 (0.76) 0.21 3.09 (0.77) 3.25 (0.81) 0.44

Acceptance 11.02 (2.18) 11.85 (2.72) 0.26 12.26 (1.84) 10.56 (2.49) 0.01*

Rumination 10.30 (2.55) 12.10 (2.61) 0.03* 11.09 (2.41) 10.70 (2.89) 0.74

Positive focus 8.48 (2.42) 8.27 (2.89) 0.70 8.63 (2.73) 8.26 (2.45) 0.67

Planning 11.77 (2.37) 13.26 (2.68) 0.03* 13.67 (1.97) 11.17 (2.42) 0.01*

Positive reassessment 12.15 (2.90) 13.05 (3.26) 0.26 13.91 (2.93) 11.34 (2.63) 0.01*

Perspective taking 10.97 (2.17) 11.45 (2.93) 0.41 11.48 (2.76) 10.86 (2.14) 0.43

Catastrophism 7.80 (2.73) 7.17 (2.96) 0.29 7.56 (3.13) 7.83 (2.57) 0.68

Blame others 7.35 (2.42) 6.50 (2.19) 0.30 7.13 (2.31) 7.08 (2.43) 0.81

Adaptive strategies 10.88 (1.62) 11.58 (1.94) 0.16 11.99 (1.47) 10.44 (1.64) 0.01*

Disadaptive strategies 7.13 (1.65) 7.30 (1.50) 0.68 7.22 (1.44) 7.16 (1.72) 0.94

M, Mean; SD, standard deviation. Each score obtained is based on a Likert scale (1–5). *p is significant < 0.05.
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with the rural locations scoring higher except in the 
environment dimension.

Table  4 used Spearman’s Rho test to analyze the relationship 
between each of the dimensions with age and BMI. As for CERQ, age 
appears to be directly, mean and significantly related to positive focus 
and adaptive strategies. Also, with the same characteristics but 
inversely, the dimension of catastrophism is related to age. Likewise, 
BMI does not seem to be related to CERQ factors. With regard to the 
WHOQOL-BREF, only environmental health showed significance 
when associated with age and BMI, with both relationships being 
mean and inverse.

Table 5 shows a model for predicting quality of life using the 
simple regression test. This predictive model (perceived quality of life 
scores = 0.057 x Planning – 0.312 x Self-blame – 0.052 x BMI – 0.374 
x Gender) shows a predictive capacity for changes in quality of life of 
approximately 60%, with R2 being 0.60.

Finally, Table 6 shows the Cronbach’s alpha values reported for 
each of the CERQ and WHOQOL-BREF dimensions. Even with a 
small sample, satisfactory values were obtained (between 0.70 and 
0.90), except in the social relations dimension.

4 Discussion

The purpose of this study was to determine the influence of 
emotional regulation on the quality of life of high-performance 
athletes. In the analysis of the main hypothesis between emotional 
regulation and self-perceived quality of life in athletes, no significant 
relationships were found between the dimensions; this may be due to 
the low sample size and low internal consistency of the items and 
dimensions of the instruments used. However, differences were found 
between different items and dimensions of the instruments used.

Emotional regulation as an influential factor in the quality of life 
of athletes is an aspect that has been addressed in several studies, 
inferring that, possessing emotional regulation strategies helps to 
improve mental well-being in the daily lives of people (Lennarz et al., 
2019; Bird et al., 2021) and in this case athletes (Tamminen et al., 
2021). Furthermore, in the study by Ono et al. (2019), testimonies of 
athletes are shared in which they consider that the pressure of training 
combined with the rest of daily tasks generates a mental impact on 
their life. Likewise Simón-Saiz et al. (2018) also show that resilience, 
an aspect closely linked to emotional regulation, generates a positive 

TABLE 4 Relationships between the dimensions of the questionnaires with age and BMI variables.

Instrument Age p (p) BMI p (p)

CERQ

1. Self-blame −0.08 (0.55) −0.12 (0.38)

2. Acceptance 0.20 (0.14) −0.07 (0.61)

3. Rumination 0.02 (0.83) 0.06 (0.66)

4. Positive focus 0.35 (0.01)* 0.03 (0.80)

5. Planning 0.14 (0.28) −0.10 (0.44)

6. Positive reassessment 0.25 (0.06) −0.04 (0.73)

7. Perspective taking 0.05 (0.72) −0.06 (0.63)

8. Catastrophism −0.29 (0.03)* 0.07 (0.59)

9. Blame others −0.10 (0.46) 0.20 (0.13)

10. Adaptive strategies 0.33 (0.01)* 0.01 (0.99)

11. Disadaptive strategies −0.17 (0.21) 0.11 (0.39)

WHOQOL-BREF

12. Physical health 0.02 (0.88) −0.13 (0.33)

13. Psychological health 0.01 (0.97) −0.05 (0.67)

14. Social relationships −0.07 (0.61) −0.02 (0.88)

15. Environmental health −0.33 (0.01)* −0.43 (0.01)*

BMI, Body Mass Index. Each score obtained is based on a Likert scale (1–5). *p is significant < 0.05.

TABLE 5 Model predicting changes in quality of life.

Model 1 (R2)  =  0.60

Variable β SE t p

Self-blame −0.312 0.079 −3.923 <0.01

BMI −0.052 0.024 −2.175 0.03

Gender −0.374 0.137 −2.742 0.01

Planning 0.057 0.025 2.270 0.03

Constant 5.358 0.676 7.927 <0.01
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effect on quality of life, being able to conclude then that the acquisition 
of emotional regulation strategies helps athletes to improve it. 
Regarding the gender variable, the scientific literature provides 
information in which, as in this study, there are differences between 
the male and female sexes in emotional regulation processes (Kwon 
et al., 2013; Dixon-Gordon et al., 2015). Goubet and Chrysikou (2019) 
demonstrated in their research results that women possessed a 
significantly higher repertoire than men, suggesting that they may 
have access to a greater number of strategies, coinciding with the 
results obtained in the present study where girls presented higher 
scores in the different dimensions of the CERQ. On the other hand, 
the influence of demographic location on emotional regulation has 
not been a focus extensively investigated by the authors. On this issue 
there are contrary results, on the one hand some research shows that 
the place of residence influences emotional regulation (Kar et  al., 
2014) while on the other hand there are studies that reflect that there 
is no significant evidence between both aspects (Kant, 2019; 
Sørensen, 2021).

Since the WHO created the WHOQOL-BREF instrument, 
several authors have made use of this tool to determine the quality 
of life of people in a given context. In this study, the relationships 
that exist between the sex and demographic location of the 
participants and their quality of life have been verified, revealing 
that there are differences between both sexes in relation to the 
“psychological health” dimension. Several studies corroborate this 
result (Fisk, 2018; Esteban-Gonzalo et  al., 2020; Walton et  al., 
2021) concluding that gender may be a factor influencing quality 
of life. On the other hand, in the present study higher levels of 
quality of life in most dimensions are seen in the rural setting (Cai 
and Wang, 2018) also obtained similar results, while in the study 
of (Sompolska-Rzechula and Kurdys-Kujawska, 2020) the results 
show significant variation between quality of life between rural and 
urban settings.

Using Spearman’s Rho test, the relationship between the different 
dimensions of the CERQ and the WHOQOL-BREEF was analyzed to 
see if age and BMI influenced them. The results shown in this study 
linked to age and the different dimensions of the CERQ hint that there 
is some relationship between them, coinciding with the results of 
different studies (Deng et al., 2019; Perry et al., 2019; Burr et al., 2021) 
in which it is shown that there is a significant relationship between 
these two aspects, with a large number of age-related changes 
occurring in emotional regulation during adolescence (Deng et al., 
2019). In contrast, the values found in the CERQ results focused on 
BMI show that no relationship is found with the dimensions of that 
instrument. No research has been found that specifically addresses the 
influence of emotional regulation on BMI in high-performance 
athletes, but evidence of some influence of emotional regulation on 
BMI can be found in people who practice PA at a non-professional 
level (Jones et al., 2019; Ruzanska and Warschburger, 2019). Quality 
of life measured through the WHOQOL-BREF instrument has also 
been the subject of study with a focus on how age and BMI affect it. In 
our study we only found a relationship with both variables in the 
environmental health dimension, as Wallas et al. (2019), whose results 
provide an environmental influence on BMI, or Lange et al. (2011) 
who state that environmental factors are significantly associated with 
adolescent BMI.

Quality of life is a concept that is determined by multiple factors 
involving physical, psychological and social aspects (Irigaray and 
Trentini, 2009). In this research, a prediction of change in quality of 
life of 60% was found based on the correlation between variables such 
as self-culpability, BMI, sex and planning. Although there are not 
many findings in the scientific literature on the correlation between 
these four elements in favor of quality of life, we do find studies such 
as that of Kyeong et al. (2020) in which it is explained that those with 
low quality of life may be more vulnerable to being negatively affected 
by self-criticism. On the other hand, different research has found 
findings of a correlation between sex and BMI in different populations 
(Aksoydan and Çakır, 2011; Nwizu et al., 2011).

Therefore, the first hypothesis was declined but the second 
hypothesis has been reaffirmed.

4.1 Limitations

Some limitations can be found in this study. The research was 
carried out by means of non-probabilistic convenience sampling, 
which did not fully ensure the representativeness of the sample and 
could have generated various biases. Likewise, another limitation of 
the study is the low sample size, which could have limited the results. 
Likewise, data collection was done through online surveys being faster 
and cheaper than standard surveys but may entail disadvantages such 
as low response rates (Iversen et al., 2020).

4.2 Future lines of research

Future research could try to extend the information in the current 
scientific literature on the correlation between dimensions such as 
self-culpability, planning and aspects such as gender and BMI and 
how they influence the quality of life of a larger sample of high-
performance athletes. Similarly, a line of research could be opened in 

TABLE 6 Cronbach’s alpha coefficients for each dimension of the scales.

Instrument Cronbach’s alpha

CERQ

1. Self-blame 0.70

2. Acceptance 0.72

3. Rumination 0.77

4. Positive focus 0.72

5. Planning 0.72

6. Positive reassessment 0.85

7. Perspective taking 0.71

8. Catastrophism 0.70

9. Blame others 0.74

10. Adaptive strategies 0.70

11. Disadaptive strategies 0.70

WHOQOL-BREF

12. Physical health 0.70

13. Psychological health 0.74

14. Social relationships 0.60

15. Environmental health 0.70
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relation to the rural or urban environment and how it influences the 
quality of life of athletes.

5 Conclusion

The influence of emotional regulation on the quality of life of 
high-performance athletes was the main object of analysis of this 
study and results were found that may indicate that emotional 
regulation influences the quality of life of these athletes, although not 
significantly. Women scored higher on some of the CERQ dimensions, 
indicating that they may possess more regulation strategies than men. 
In addition, demographic location, age and body mass index could 
exert modifications on the levels of emotional regulation and self-
perceived quality of life of high-performance athletes. Studies such as 
this one allow a better understanding of the importance of the 
application of emotional regulation strategies and it would 
be interesting for coaches to be aware of them in order to favor not 
only the performance of athletes, but also to increase their mental 
well-being and their self-perceived quality of life.
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How did you perform? 
Investigating football players’ 
perception of self-regulated 
passing performances under 
auditory noise environments
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Introduction: This paper deals with the question on how sport performances may 
be influenced by internal, emotional processes, which stem from outside feedback.

Methods: In terms of methods, players’ subjective performance ratings for four 
experimental auditory cue conditions were examined; these included both ‘positive’ 
and ‘negative’ stadium noise, ‘no (auditory) conditions,’ and a control/‘baseline’ 
condition. This resulted in a qualitative-analytic data set that was obtained 
succeeding each auditory cue condition using a unique football training machine 
(i.e., known as ‘Footbonaut’). Without having received any coaching/performance 
feedback, players were asked to rate and individually comment on their perceived 
performance ratings for each experimental auditory condition.

Results: Findings indicate stronger and more significant correlations between 
auditory conditions and subjective ratings compared to the non-auditory condition 
and its subjective rating. Furthermore, data provides initial insight into players’ 
emotional experiences during each of the practice conditions.

Discussion: These noteworthy findings on players’ abilities to accurately judge their 
performances based on selfmonitoring and intrinsic feedback are discussed from 
an Ecological Dynamics perspective, linked to a Nonlinear Pedagogy for coaching. 
Here, representative and affective learning designs for skill learning and performance 
preparation are presented. Finally, a hypothetical catalyst effect of auditory stadium 
noise on subjective performance rating is proposed.

KEYWORDS

affective learning design, representative learning design, athlete self-regulation, 
Ecological Dynamics, Nonlinear Pedagogy, Footbonaut, skill learning, auditory cues

Highlights

 •  This study aims to better understand players’ emotional experiences of auditory noise 
environments and their subjective abilities to accurately perceive and judge their 
performances to them.

 •  Results show that skilled football players use self-monitoring and intrinsic feedback to 
judge their performances; and emotionally and positively respond to (game-
representative) auditory noise environments.
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Introduction

During the COVID-19 pandemic, professional sports leagues 
worldwide experienced significant disruptions, often halting 
mid-season. Association football, with the first national league to 
resume being the German Bundesliga, tried to restart its schedule 
under stringent regulation. Notably, stadiums remained devoid of 
spectators—a measure intended to mitigate the spread of the virus. 
Consequently, professional players encountered a peculiar situation: 
the once vibrant and emotionally charged atmosphere of stadiums was 
replaced by silence. This prompts an intriguing inquiry: Did this 
change in auditory information affect the players temporarily in their 
playing ability, and if so, how?

Research into stadium noise and its impact on performance has 
surged during the COVID-19 pandemic. A meta-analysis by Leitner 
et al. (2023) comprehensively examines numerous studies conducted 
during the pandemic era, focusing on the home-field advantage. 
While the home-field advantage has been well documented across 
various sports and contexts by scientists over the last 30 years, no one 
clearly dominant factor for it has been established (Legaz-Arrese et al., 
2012). Rather, research highlights a multitude of causes, such as crowd 
and travel effects, territoriality, referee bias, and other psychological 
factors (see Pollard, 2008, for an initial review). Here, Pollard (2008, 
p. 13) stresses that “ultimately it is what goes on in the mind of players, 
coaches and referees that determine their actions and hence the result 
of a game and the role played by home advantage.” Connecting this 
research area on home-field advantages along with potential crowd 
noise effects back to the current study, it is of interest to what degree 
emotionally-laden (positively or negatively perceived) auditory 
stadium environments – in contrast to silent, no noise (COVID-19 
pandemic-like) environments – may impact player performances, 
perceptions, enjoyment, and motivation (Otte et al., 2021). While 
existing studies predominantly rely on in-field analytics, investigations 
into athletes’ behavior amidst altered auditory environments remain 
scarce. Previous studies examining the influence of stadium noise 
under controlled laboratory settings, such as Otte et al. (2021), have 
primarily focused on objective metrics like passing accuracy and time. 
These experiments revealed that athletes exhibited quicker passing 
times when exposed to pertinent auditory cues compared to negative 
(e.g., booing) or silent conditions. However, these findings, though 
valuable, present an incomplete picture. The fundamental question 
that remains unanswered is the underlying mechanism driving 
divergent behavioral responses across varied noise conditions.

This paper aims to address this research gap by delving into the 
subjective experiences and perceptions of athletes amidst varying 
stadium noise levels. By analyzing a previously collected yet 
unexplored qualitative dataset concerning football players’ perceived 
performances under different auditory cue conditions, we aim to shed 
light on the nuanced interplay between auditory stimuli and athletes’ 
cognitive and emotional responses. This novel approach will not only 
enhance our understanding of athletes’ adaptability to stadium noise 

but also elucidate their ability to evaluate performance independently 
of coach-led feedback. Furthermore, we  seek to correlate these 
perceptual abilities with players’ emotional engagement with distinct 
football-specific auditory cues.

Key concepts in Ecological Dynamics 
to highlight the importance of 
emotional processing in regards to 
self-regulation and self-monitoring

To understand why this research is a welcoming contribution to 
the expanding literature on behaviors of football players in different 
auditory contexts, we first must explain why it is important to view 
this study from the lens of the athlete’s emotional perspective. To do 
so, we will use an Ecological Dynamics perspective, highlighting the 
deeply intertwined relationships between perception, action, 
cognition, intentions, and emotions. From this perspective, 
understanding athletes as complex and adaptive systems, composed 
of numerous interacting parts, is critical (Phillips et  al., 2010). 
Particularly, it is the scale of analyzing athletes’ performances 
holistically on perceptual-cognitive, physical and emotional levels that 
further concerns their ability to self-regulate under varying contexts 
(Davids, 2015). For practice and competition contexts, it is therefore 
the coach’s role to guide players’ self-regulation and self-monitoring 
toward goal-oriented and functional behavior (Davids, 2015; Woods 
et al., 2020a). Self-regulation is understood as the human capacity to 
manage ones urges according to previously defined goals or ideas 
(Baumeister et  al., 2007). These goals/ideas can be  both from an 
external source but also stem from an internal one. An important 
subcomponent of self-regulation is self-monitoring, and as laid out by 
Zimmerman (2000, 2001), self-monitoring displays a way for the 
individual to implicitly sense and assess whether the current task is 
done effectively from the person’s own point of view. More importantly, 
papers from Diamond and Aspinwall (2003) or Bridgett et al. (2013) 
showcase that emotions can heavily affect the self-regulation process. 
These authors state that while negatively charged emotions often 
hinder the transfer of mental into task-related skills, positively charged 
emotions facilitate this transfer. If we keep the previous definition in 
the back of our mind, it becomes therefore essential to analyze the 
player’s own perceived emotional state, as without it, our ecological 
view would miss a key variable.

In addition, the bidirectionality of the player-environment 
relationship provides some clear principles for guiding the design of 
practice activities (Woods et  al., 2020a). For example, the use of 
nonlinear pedagogical concepts, such as representative learning and 
affective learning designs, has been advocated by research for numerous 
years (see Otte et al., 2019, 2020, and Headrick et al., 2015, for recent 
conceptual discussions for each learning design, respectively). 
Representative learning designs emphasize the notion for practice 
activities to replicate constraints and key information that is present 

 • A link between auditory information, its effects as a catalyst on task performance and 
subjective emotional regulation is proposed.

 • Findings underline the benefits of representative and affective learning designs and a 
hands-off coaching approach.
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in the competitive performance environment (Woods et al., 2021), 
whereas affective learning designs highlight the embedment of 
emotions into these representative (practice) tasks, potentially evoking 
individualized behavioral tendencies in different athletes (Headrick 
et  al., 2015). These constraints are defined as part of the 
Constraints-Led Approach, which is in turn underpinned by 
principles of Ecological Dynamics and Nonlinear Pedagogy (Renshaw 
et al., 2016; Button et al., 2020). Constraints are viewed as individual, 
task-related and environmental characteristics and features that guide 
a player’s search for and perception of relevant information. Examples 
can be objects, like specific passing targets or auditory conditions, 
such as stadium noise (e.g., Fajen et  al., 2009). From an applied 
coaching perspective, it would therefore be ideal if one uses constraint 
manipulations (e.g., adding stadium noise conditions) to design these 
representative and affective practice environments, which focus on 
holistically integrating all performance-regulating sub-systems (i.e., 
perception, action, cognitions, intentions, and emotion; Woods et al., 
2020a). Put simply, the practice design and its constraints drive athlete 
self-regulation and exploration (Woods et al., 2020b). These processes 
are intentionally regulated in constant interaction between athletes 
and their surrounding environments (Davids et al., 2015).

Without further coach-induced or similar types of augmented 
feedback, athletes learn to search for and perceptually attune to 
relevant environmental information and invitations for action (also 
termed affordances; see Fajen et al., 2009). It is important to note that 
search in this case stems from the perceptual-cognitive entanglement, 
highlighting how externally and internally perceived information are 
mutually dependent in driving athlete self-regulation. An example of 
this would be an internal appraisal of a whistling crowd, which would 
startle the athlete. This in an essence means that in absence of 
augmented feedback, people (and athletes) aim to enhance the use of 
intrinsic (sensory) feedback sources such as emotional feedback to 
self-monitor and adapt task-specific behavior (Hodges and Franks, 
2002; Otte et al., 2019, 2020). For example, a football player would 
always feel and see the consequence of a pass without receiving further 
extrinsic and augmented coaching feedback (Williams and Hodges, 
2005). Particularly, the notions of task-intrinsic feedback and self-
monitoring relate to this investigation, in that it aims to examine 
skilled football players’ abilities to accurately, and independently, 
judge their own performances. This idea may be further supported by 
previous research demonstrating athletes’ abilities to use acquired and 
specified knowledge to accurately assess movement performances 
(Hadfield, 2005; Fajen et  al., 2011; Millar et  al., 2011, 2017). For 
example, Millar et al. (2017) found Olympic rowers show accuracy in 
judging and successfully identifying quality rowing stroke 
performances by accessing knowledge of their performances. This 
finding may be extended by research demonstrating expert rowers to 
accurately perceive and monitor their own catch efficiency, which was 
objectively reflected by changes in boat speed (Millar et al., 2017). 
While to the authors’ knowledge, there has been no investigation to 
date into football players’ abilities to accurately self-monitor 
performances (under varying noise conditions), previous research 
commonly emphasizes “high-level performers as expert systems adept 
at detecting and evaluating change focussed on performance” (Millar 
et al., 2015, p. 3). Yet a special importance of these ecological factors 
and emotions so far has neither taken place in research, nor in the 
common training regimen of athletes. In an essence, this leads the 
training tasks to become non-representative or at least less 

representative for a stadium-based (noise) atmosphere. This could 
lead to a missing transfer of training skills in a professional sporting 
environment, these being the stadium environment. Consequently, 
based on the proposed theoretical rationale with a focus on emerging 
player-environment relationships (Davids et al., 2008) and the existing 
research gap, this article aims to investigate:

 i To what extent skilled football players accurately judge their 
performance in absence of augmented, coach-led performance 
feedback; and

 ii How football players perceive and self-regulate their emotional 
reactions to various auditory cue environments in practice.

Method

Participants

An initial a priori analysis was conducted to determine the 
required sample size for this study using the computer program 
G*power 3.1.9.7. The estimated effect size for this study was unknown, 
as the few studies that analyzed stadium noise at a professional level 
all failed to include effect sizes. However, conceptually similar studies 
focusing on auditory stimuli affecting treadmill walking (η2 = 0.24; 
Karageorghis et al., 2009) and running performance (η2 =  0.20; Bood 
et al., 2013) demonstrated rather large effects. We, therefore, estimated 
the participants of a correlation analysis using a medium to strong 
effect of r = 0.6 with a relative power of 0.80 and a critical alpha of 0.05. 
This resulted in 19 participants that we needed to recruit for this study. 
Unfortunately, this margin was missed by four participants due to the 
requirement of a highly specialized sample size of elite athletes. 
Therefore, the final participant number of the experiment is a sample 
of 15 male football players (n = 15, U23s age group) and results from 
this study should be  taken with care due to possible type-1 error 
inflation. The ethical approval for the presented study protocols was 
granted by the lead author’s university ethics commission in 2019.

Procedure

The highly skilled sub-elite players were tested on objective 
metrics such as their passing performances [i.e., passing accuracy 
score (in %) and average passing time (in s)], using the standardized 
and validated robotic football training tool, known as ‘Footbonaut’ 
(CGoal GmbH, Berlin, Germany; see Beavan et  al., 2019, and 
McGowan, 2012). In said training, after a warmup procedure 
consisting of 10 passing repetitions, the players were instructed to 
perform four identical football passing rounds consisting of 32 low 
passes over the course of 2–3 min. The Footbonaut is a high-tech 
robotic cage where footballers can improve their technical skills 
without any other players (Beavan et al., 2019). The four sessions 
differed due to different randomized auditory noise conditions. These 
four different conditions are: (1) A ‘Baseline’ condition: the training 
environment allows for participants to perceive all relevant visual 
information (i.e., light signals) and auditory cues (i.e., ‘beep’ sound 
signals at a volume of approximately 75 dB) on passing source and 
passing target ‘window,’ as provided by the Footbonaut (i.e., 
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participant’s hearing was not distracted). (2) A ‘No auditory’ cue 
condition: the training environment significantly limits the 
participant’s perception of auditory information (i.e., ‘beep’ sound 
signals) on passing source and target ‘window’ provided by the 
Footbonaut (i.e., participants were asked to wear ear defenders 
throughout the training session). (3) A positive auditory cue 
condition: the training environment displays loud stadium noises 
(i.e., a football crowd singing) played through speakers in the 
Footbonaut (i.e., with a volume of approximately 85 dB); thus, the 
participant’s perception of auditory information (i.e., ‘beep’ sound 
signals) on passing source and target ‘window’ provided by the 
Footbonaut are impaired. or (4) A negative auditory cue condition: 
the training environment displays loud stadium noises (i.e., a football 
crowd whistling and ‘booing’) played through speakers in the 
Footbonaut (i.e., with a volume of approximately 85 dB); thus, the 
participant’s perception of auditory information (i.e., ‘beep’ sound 
signals) on passing source and target ‘window’ provided by the 
Footbonaut are impaired. The crowd sounds of fans singing and 
chanting were pre-tested for their validity (Otte et al., 2021).

The task was instructed to the players at the beginning, indicating 
that they should “receive and pass the ball as quickly as possible.” All 
conditions were completed by each participant in a randomized order. 
Notably, emotional valence of auditory stadium conditions was 
pre-tested by 30 participants (n = 30) and the Footbonaut training 
machine allowed the researchers to control for various variables (e.g., 
passing repetition numbers, ball release speeds and angles from the 
machine, light and ball conditions). Additionally, all available 
information remained the same for each passing repetition per session 
(e.g., visual information, auditory conditions, ball speed and 
trajectories; see Otte et al., 2021).

After all the information from the participants was recorded, 
feedback was provided for the athlete by the lead experimenter and 
the participant debriefed and dismissed.

Measures

Additionally, to the physical data already analyzed by Otte et al. 
(2021) with help of the Footbonaut, players were also asked to 
provide subjective statements regarding their own performance. 
These subjective statements will be  the focus for the following 
analysis. Without disclosing players’ performance scores nor 
providing any augmented (verbal) coaching feedback, players were 
asked to provide both standardized and open statements following 
each of the four auditory conditions (i.e., under the ‘baseline,’ ‘no 
auditory cue,’ ‘positive auditory cue’ and ‘negative auditory cue’ 
conditions). Recordings were made by athletes answering a 
questionnaire after completing each practice condition. The lead 
experimenter was always present during the data collection of the 
Footbonaut and handed out the questionnaire, however the 
experimenter was not present during the time the athlete was filling 
out the answers. To further control for possible cognitive and 
emotional biases during the experiment, there was no feedback or 
consultations provided regarding the information on the 
questionnaires for the athletes during the four conditions. In detail, 
ratings and perceptions after each auditory cue conditions were 
measured in two ways. Both of these measurements were collected in 
a previous study (Otte et al., 2021), but were not analyzed upon:

 1 Players were asked to rate their performance for each session 
on a Likert-type scale from 0 (i.e., strongly unsatisfied) to 10 
(strongly satisfied); and

 2 Players were questioned on their performances and subjective 
perceptions of the auditory cue conditions. In particular, they 
were asked to ‘please comment on your perceptions of/ feelings 
about each auditory cue conditions’ after each of the four sessions.

Data analysis

For the data analysis, subjective ratings and statements were 
compared to objective performance data obtained from the 
Footbonaut system, as previously mentioned in Otte et al. (2021), but 
briefly summarized here. The results of this experiment revealed that 
under negatively valenced sounds, such as negative auditory 
conditions or absolute silence, reaction times in the Footbonaut were 
slower. Conversely, positively valenced sounds, such as cheerful crowd 
noise, did not yield any significant improvements. Similarly, passing 
accuracy was not affected by any of the auditory conditions. To 
establish a connection with the present study, a Spearman-rho 
correlation analysis was employed to investigate whether subjective 
emotional scores are associated with average reaction time and passing 
accuracy. This correlation analysis was conducted for each of the eight 
conditions, and results are presented in Table 1.

Additionally, a manipulation check was done to see whether 
participants correctly can assess their subjective performance this was 
done by comparing the perceived subjective rating to the accuracy 
achieved in the Footbonaut.

Qualitative-analytic exploration considered each player’s 
standardized ratings and subjective statements following each auditory 
cue conditions. Here, players’ perceived performance ratings (i.e., 
between 0 and 10) were used for correlation analysis with the two 
objective performance scores (i.e., passing accuracy and average 
passing time). Further, an inductive, data-driven theming process was 
used to code the qualitative, open statements that players provided 
after each auditory cue conditions (Braun and Clarke, 2006). 
Specifically, in order to explore players’ subjective statements 
regarding each auditory cue condition, thematic analysis allowed to 
examine individual players’ perspectives and feelings (King, 2004; 
Nowell et al., 2017).

A thematic analysis was conducted by the experimenters based on 
the open statements voluntarily filled out by each player. The result 
from these statements were filtered and subsequently divided into 
three coding themes, which include: (i) ability to perceive acoustic 

TABLE 1 Overview of the different correlations between the different 
subjective emotional categories and the objective stats.

Accuracy 
score

Average time 
taken

Baseline 0.657* 0.413

Positive 0.841* 0.102

Negative 0.790* −0.131

Noise-canceling headphones 0.514 0.246

Significant correlations (p < 0.05) are marked with an asterisk (*).
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information; (ii) perceived positive influence on performance; and 
(iii) perceived positive influence on emotional engagement. All 
experimenters spoke the native language of the athletes, German.

Results

Qualitative-quantitative exploration of players’ subjective 
statements following each Footbonaut auditory cue conditions 
provides insight into: (1) the correlation between players’ subjective 
performance ratings and two objective performance data measures of 
passing accuracy and average passing time; and (2) players’ subjective 
and internal emotional regulations to the auditory cue conditions.

Players’ subjective performance ratings

A spearman-rho correlation analysis was performed with all of the 
different emotional conditions (baseline, positive, negative, and 
headphones) in relation to average passing time and passing accuracy. 
Due to time-related issues, one participant out of 15 only managed to 
be tested in the objective conditions and could not be questioned 
regarding their subjective emotional analysis. This participant was 
excluded in the correlational analysis. In the baseline subjective rating 
condition, we saw a correlation of 0.657 (p = 0.011) for the baseline 
accuracy and a correlation of 0.413 (p = 0.142) for the average time 
taken. The positive subjective rating condition was correlated to the 
accuracy with 0.841 (p < 0.001) and not correlated to the average time 
with 0.102 (p = 0.729). The negative subjective rating condition was 
correlated to the accuracy with 0.790 (p = 0.001) and not correlated to 
the average time with −0.131 (p = 0.657). The headphone subjective 
rating condition was not correlated to the accuracy with 0.514 
(p = 0.06) nor to the average time with 0.246 (p = 0.397) for the average 
time taken. Table 2 presents an overview of all correlations. Significant 
correlations are marked with an asterisk (*).

Furthermore, as a validation check, Table 2 presents a qualitative 
analysis of a simple yes (√) or no (X) to represent when each player was 
accurate about their highest (or lowest) subjective rating, matches their 
highest (or lowest) accuracy score or time taken. For example, a tick (√) 
indicated a direct match between subjective rating and a performance 
score. Here, it can be observed in Table 1 (highest score), that 93% of 
players were accurate and knew when they had their most accurate 
round (of the four conditions) and subjectively rated it their highest. 
Likewise, players were mostly accurate to know when they had their 
lowest score. While players were less accurate about their performance 
time, all 14 players were accurate about at least one of the four measures 
and over 55% of players were accurate in 3 of the 4 measures. When all 
measures were taken together (n = 56), a significant correlation of 0.735 
(p < 0.001) was given between own subjective rating and performance of 
the players. A non-significant correlation of 0.132 (p = 0.13) was shown 
between subjective rating and time taken of the scores.

Players’ subjective perceptions of the 
auditory cue conditions

Qualitative analysis of players’ subjective perceptions and 
statements after each practice round led to three coding themes; these 

include: (i) ability to perceive acoustic information; (ii) perceived 
positive influence on performance; and (iii) perceived positive 
influence on emotional engagement. Notably, due the analysis of 
participants’ perceptions of each practice condition concerned open 
and voluntary statements (i.e., statements about the ‘baseline,’ ‘no 
auditory cue,’ ‘positive auditory cue,’ and ‘negative auditory cue’ 
conditions). First, the ‘baseline’ practice condition was clearly 
perceived to be  “easiest” in regard to multimodal cues providing 
support for passing performance. Its accessibility concerning 
perceiving acoustic information to support their passing performances 
was stated by 10 of 14 players (n = 10). For instance, while one player 
stated that “signals are clearly hearable,” another player expressed that 
“one can perceive both noises (ball machine and target) very well and 
one can often find the optimal position.” In regard to this condition’s 
impact on emotional engagement, remarkably no player made a 
statement leading to the notion that the baseline condition had a 
rather neutral effect on emotional engagement.

Second, eight players (n = 8) claimed that the ‘noise-canceling 
headphones condition’, as expected, had influence on their 
performances by, for example, making statements such as: 
headphones made it “difficult to hear the signals” and (more) “difficult 
to perceive the noises.” Whereas these statements indicate perception 
of increased practice task complexity under a ‘no auditory cue 
condition,’ mixed feelings regarding its influence on performance 
were specified (i.e., eleven players mentioned for this condition to 
either have positive or negative impact on performance). For 
example, some players provide statements such as: “No noise helps 
because I was more concentrated through the silence” and “I felt more 
concentrated and force[d] to find more [visual] orientation.” In 
contrast, other players mentioned this cue condition to be “harder,” 
because “too much concentration on noises and because of that a bad 

TABLE 2 Spearman-rho correlational analysis between subjective 
performance ratings and their accuracy performance score, where a 
simple yes (√) or no (X) represents when each player was accurate about 
their highest (or lowest) subjective rating, matches their highest (or 
lowest) accuracy score or time taken.

Player Highest 
score

Fastest 
time

Lowest 
score

Slowest 
time

1 √ √ X √

2 √ X √ X

3 √ X √ √

4 √ √ √ X

5 √ X √ X

6 √ √ √ √

7 √ √ √ X

8 √ √ X √

9 √ √ √ X

10 √ √ √ √

11 √ X √ X

12 √ X √ X

13 X X X √

14 √ X √ X

Averages 93% 50% 79% 43%
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focus on passing performance,” and to lead to (internal) body-focused 
attention. Furthermore, the feeling of increased focus through 
impaired hearing was expressed. This, however, at the cost of feeling 
“slower,” “rather annoyed” and subjectively perceiving multimodal 
environmental cues with a delay.

Third, both stadium noise conditions (i.e., positive and negative 
stadium noise conditions) were stated to impede perception of 
acoustic Footbonaut sounds and thus, likely increase perceived task 
complexity, compared to the ‘baseline’ condition (i.e., nine and eight 
players mentioned this for the conditions, respectively). However, 
both auditory cue conditions were rated to increase players’ “focus” 
and “concentration” to perform in emotionally engaging football 
practice environments. This notion may be  highlighted by one 
participant’s quote concerning the positive auditory cue condition: 
“Because it is very loud, I had to focus more on orientating myself.” 
Finally, while both stadium noise conditions supposedly led to 
increased stimulation and motivation (e.g., a player stating: “the 
whistling has motivated me”), the lead researcher’s informal 
conversations with players after concluding the experiment found that 
the ‘positive auditory cue’ condition appeared to be  slightly more 
favorable. This condition was explicitly stated to positively influence 
perceived performance, and perceived positive emotional engagement 
with the training space. This overall insight may be appreciated by one 
player’s written quote: “The singing fans were positively perceived – 
I found the chanting wicked!”

Discussion

While the initial study by Otte et al. (2021) assessed the effect of 
auditory cue conditions with varying representativeness on football 
players’ objective passing performances, this article aims at 
approaching the study from an athlete-centered perspective on 
individuals’ performance perceptions and emotional engagement with 
practice under varying auditory noise conditions. Findings are 
discussed regarding (1) skilled players’ subjective perception of 
performance (i.e., as compared to objective performance data); and (2) 
skilled players’ emotional engagement during practice under auditory 
noise conditions.

Skilled players’ subjective perception of 
performances

The evaluation of players’ perceptions of their own performances 
compared to actual performance data reveals a strong correlation. The 
finding that the majority of skilled players correctly perceive and 
evaluate their own performances (in absence of any augmented 
feedback of results) aligns with the literature on expertise in sports. 
Table  1 also demonstrates that players were highly accurate in 
discerning whether they were successful or not in their performance, 
with all but one player being aware of which auditory condition they 
were most successful in. In contrast, players were less accurate in 
identifying which condition resulted in the fastest or lowest 
performance. This outcome might be expected in a sport like football, 
where players are constantly engaged in the dynamics of successful 
passes, thus arguably possessing expert knowledge of whether a pass 
was successful or not.

The correlations themselves show an interesting finding. The 
emotional engagement of the players was significantly correlated with 
their respective score in all conditions – except the one condition 
where players could not hear any outside information. In the baseline 
condition, outside noise from the Footbonaut informed them about 
their performance, similarly to the positive and negative emotional 
categories. That effect is not present in the category where the players 
do not hear any outside information (i.e., where they wear 
headphones). The correlations are also stronger in the emotionally 
charged conditions compared to the baseline condition. One 
reasoning for that might be that outside noise affects the players as a 
sort of “catalyst” which charges the player’s motivation or reasoning 
and with that, their performance. A player that was previously 
defined only by his technical ability (like in the headphone condition) 
is now rewarded or ridiculed by their outside noise. A good 
performance then might be enhanced and increased by the noise in 
the same way a bad performance may be diminished and decreased 
by crowd noise.

Overall, experiential knowledge of expert performers, here, 
supports self-monitoring and intrinsic feedback processes that 
naturally occur within all athletes (Vereijken and Whiting, 1990; 
Hadfield, 2005; Greenwood et  al., 2012). In other words, “it may 
be argued that over time, athlete knowledge will be superior to that of 
the coach in some aspects of performance” (Millar et al., 2017, p. 808). 
This advanced ability to accurately judge own performances may refer 
back to an ecological view on players’ attuning to their direct 
environments and thus, developing adequate knowledge of information 
that effectively supports monitoring of performance (Gibson, 1966, 
1979; Fajen et al., 2009). Given this high level of player self-awareness, 
coaches may need to tailor both coaching approaches and 
informational constraints (e.g., in forms of augmented feedback and 
instructions) toward players’ needs (Williams and Hodges, 2005; 
Chow et al., 2016). Put simply, coaches may rather act as (hands-off) 
facilitators of the practice environment, should consider players’ 
knowledge and wealth of experience and leave further exploration and 
problem solving to the players (Millar et  al., 2015; Renshaw 
et al., 2019).

Skilled athletes’ emotional engagement 
during practice under auditory noise 
conditions

Evidently, inducing auditory stadium noise into football practice 
had some impact on players’ performances and emotional engagement 
with the environment. This is supported not only by the statistically 
significant differences for passing times (see Otte et al., 2021), but also 
in terms of emotional disposition during various practice conditions. 
Based on an Ecological Dynamics rationale, a critical challenge for 
coaches concerns the design of holistic athlete practice experiences 
that support the search for adaptable movement solutions under 
emotional constraints present in competitive environments (Davids 
et al., 2013). While continuous interaction between perception, action, 
and cognition is commonly considered, the presence and role of 
emotionally engaging training spaces remains underexplored. To 
theoretically discuss this matter in relation to the concept of affective 
learning design (Headrick et al., 2015), two points appear to be critical: 
(1) representative and auditory stadium noise environments seemingly 
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increase emotional engagement with the practice design; and (2) 
individual players rate various auditory noise environments as 
differently engaging on an emotional level.

First, it is suggested that emotional engagement supports search 
for relevant action invitations under game-representative 
informational constraints (Seifert et al., 2013; Headrick et al., 2015). 
For example, a player unable to hear and communicate with his 
teammates due to crowd noise may effectively learn to rely on visual 
environmental information, while the player will also get perceptually 
attuned to these stadium noises. In other words: “emotions add 
context to actions” (Headrick et  al., 2015, p.  87). Aligned with 
Constraints-Led Approach, we argue that the manipulation of task 
and environmental constraints can be critical for skill learning and 
increased player motivation; e.g., several players stated that both 
stadium noise conditions influenced emotional engagement in various 
ways. Thus, facilitating for players to experience training under 
stadium noise conditions may display one effective way of replicating 
environmental constraints experienced in football games (Seifert 
et al., 2017; Otte et al., 2021). Notably, this notion connects back to the 
aforementioned home-field advantage and crowd noise as one 
potential reason for it (Pollard, 2008) and hence, the impact of 
emotionally-laden auditory/crowd environments on players’ and 
teams’ perceptions and performances warrants further research in 
this context.

Second, the results indicate that various players had different 
perceptions of the auditory conditions. This finding is also supported 
by the original study, which demonstrated that the conditions 
impacted passing time scores across various situations (Otte et al., 
2021). Players in this study cited the four auditory conditions as 
influencing both performance and emotional engagement, 
highlighting a critical notion within a Nonlinear Pedagogy (NLP): the 
necessity for individualized learning designs tailored to players with 
different skill levels, personalities, and intrinsic dynamics (Renshaw 
et al., 2009). In simple terms, there is not one ‘cookie-cutter practice 
drill’ or ideal practice environment (including its auditory noise 
environment) that is suitable for every athlete, and coaches must 
be aware of this.

Limitations and future research

Due to the articles’ highly specialized and unique sample size, 
findings in this paper should be carefully considered. The decreased 
representativeness of the practice task in the Footbonaut compared 
to an actual football task in a packed stadium is also something that 
should not be discounted easily. Additionally, we would suggest that 
in future studies with usage of the Footbonaut, the “no noise” earmuff 
condition could be replaced as a control condition with a condition 
using non-emotional/non-representative noise, such as white noise. 
That way, a user of the Footbonaut would still obtain physical 
information, and one could discern better the effects from stadium 
information. Furthermore, collected qualitative statements 
(complementing standardized performance ratings) were open-
ended and thus, varied in depth and scope. However, this was deemed 
acceptable in order to receive an initial and honest insight into 
players’ emotional engagement and perceptions of the various 
practice conditions. Notably, since no player was obliged to make 

statements about particular feelings, any personal comments 
regarding emotional engagement and perceived performances may 
carry increased value and display players’ genuine emotional 
dispositions. Due to the unique sample in this paper, the data set in 
its depth is limited to an initial overview, demanding future profound 
investigation by additional studies.

Finally, and due to abovementioned limitations, this research 
extension may provide a direction for future research on (i) 
skilled athletes’ abilities to effectively use self-monitoring and 
intrinsic feedback sources for movement self-regulation; and (ii) 
athletes’ emotional engagement with different auditory noise 
environments in practice. Consequently, it is recommended for 
future studies to investigate these two areas with larger samples 
of (skilled) athletes.

Conclusion

Previous studies have aimed to assess football players’ passing 
performances under auditory cue conditions, such as stadium noise 
(Otte et al., 2021). The findings of these studies include slower passing 
times in some auditory cue conditions, which are now supplemented 
by novel insight into players’ accurate judgments, self-awareness and 
self-monitoring of their own performances by the data presented in 
this paper. Thus, these advanced players may benefit from a hands-off 
coaching approach that focuses on the coach becoming a facilitator, 
manipulating (task and environmental) constraints within the practice 
environment. Additionally, use of emotion-laden and affective 
learning designs may warrant further attention by both researchers 
studying the effect of representative practice environments and 
coaches aiming to co-design practice sessions in accordance with 
principles from an NLP.
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Introduction: Athletes’ mind wandering during competition has positive and

negative effects. The purpose of this study was to explore the reason for these

bidirectional effects.

Methods: We recruited 51 athletes from China to take part in semi-structured

interviews in which we explored their experiences of mind wandering in

competition. We used grounded theory combined with systems thinking to

complete the data analysis and theoretical construction.

Results: Results showed that the influence of mind wandering on sporting

performance was dynamically influenced by “mind wandering source,”

“competition anxiety,” “content of mind wandering,” “attentional resources”

and “attentional control,” resulting in our development of the theory of “mind

wandering in sporting performance (MWSP).” The above factors determine how

mind wandering occurs and how it affects the competition.

Discussion: Although the occurrence of mind wandering during competition

has positive effects, its negative effects cannot be ignored, which may lead to

athletes losing the race (costs over benefits). Potential strategies focusing on

the mitigation of negative effects and promotion of positive effects of mind

wandering are discussed.

KEYWORDS

athlete, mind wandering, grounded theory, systems thinking, performance

Introduction

An athlete’s mind often wanders in competition, negatively affecting the athlete. In the
2020 Tokyo Olympics, Sergey Kulish, an athlete representing Ukraine, was the first to be
eliminated from the men’s 50 m rifle three-position final because he mistakenly shot the
opponent’s target. After the match, Kulish felt very frustrated; he said he felt uncomfortable
in his clothes, causing his mind to wander (Guang Ming Net, 2022).1 In the 2022 Beijing
Winter Olympics, Chinese short-track speed skater Ren Ziwei was eventually disqualified
due to a foul in the semi-final. Ren said that he had been thinking about the final and did
not pay attention to the details of the race (China News, 2008).2

Psychological studies refer to this phenomenon as mind wandering (MW). MW
is a familiar everyday experience (Killingsworth and Gilbert, 2010; Sherwood, 2014;

1 https://baijiahao.baidu.com/s?id=1724296430892529343&wfr=spider&for=pc

2 https://www.chinanews.com/olympic/news/2008/08-17/1350776.shtml
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Seli et al., 2018a), so considerable research efforts have been made
to understand its effects (Blondé et al., 2022; Deng et al., 2022;
Soemer et al., 2023; Yoshida et al., 2023). Considerable controversy
surrounds the concept of MW (Christoff et al., 2018; Seli et al.,
2018b). Seli et al. (2018b) argued that MW encompasses a broad
range of phenomena, it is an umbrella term like “cognition” and
“creativity,” and it is best considered from a family-resemblances
perspective. Therefore, the researcher should always define the
scope of MW before conducting a study. MW is a situation in
which executive control shifts away from a primary task to the
processing of personal goals, individuals lack control in this process
(Smallwood and Schooler, 2006). The contents of MW arise from
intrinsic changes that occur within individuals (Smallwood and
Schooler, 2015). MW is different from self-talk and self-regulatory
for its characteristic that lack of control. In the present study,
we consider the term MW to refer to a mind that is not tied to
the sporting tasks that athletes perform in competition but rather
becomes focused on an internal thought.

The study of MW in the sports context is in its infancy.
But researchers have found that not all MW is harmful.
Regarding positive impacts, Miś and Kowalczyk (2020) found
that participants’ moods improved after long-run training, and
the positive emotional shift became more pronounced when their
minds wandered toward the future. In addition, it is found that
MW was related to helpful distraction, beneficial emotions and
sudden insight, as well as to detrimental distracion and debilitative
emotions by investigating its specific effects in sports (Latinjak,
2018). Thus, the influence of MW in the sports context is bi-
directional. The context regulation hypothesis is a theory developed
to analyze the effects of MW and suggests that explaining the
effects of MW requires a focus on the task context (Smallwood and
Andrews-Hanna, 2013). Therefore, the present study will answer
the question in the competition context.

The purpose of grounded theory is to build a theory based
on data, emphasizing deeper investigation into the reasons behind
the behavior (Glaser, 1978). Grounded theory is suitable for
fields that lack explanation and have not been researched and
theorized (Flick, 2021), and it is especially suitable for solving the
problems of this study. Grounded theory is a systematic and flexible
approach to collecting and analyzing qualitative data to construct
theories that are grounded in the data (Charmaz, 2006; Corbin
and Strauss, 2015). Therefore, we conducted this study based on
grounded theory to explain MW’s bidirectional effects and develop
a theory that may provide scientific guidance for intervention in
athletes’ MW.

Materials and methods

Participants

The selection of participants was based on the following
considerations: First, only athletes themselves know the
phenomenon of MW in competition best; other stakeholders
such as coaches cannot accurately observe and measure it, let alone
feel the process of its occurrence and influence. Therefore, only
athletes were selected as the participants. The introspective method
requires participants to report their mental activity and then draw

a certain psychological conclusion by analyzing the reported data.
Introspective method was chosen to guarantee that MW is indeed
being investigated, and to assess both its occurrence and influence.
Second, the total number of participants was determined by the
principle of theoretical saturation, that is, the point at which new
participants could neither provide new properties of a category
nor generate new insights about the theory (Bryant and Charmaz,
2007). Third, different sporting events must be considered. Cases
with high information intensity were selected on the basis of the
principle of intensity sampling. The sporting events that are prone
to MW must first be identified. Shooting is a type of static sport
that requires a high ability of continuous attention. Shooters need
to process less information on the field, and their tasks have lower
cognitive loads. According to Cheyne et al. (2009), when the task
difficulty is low (the cognitive load is low), more cognitive resources
will be used for MW. Therefore, in the present study, shooters
were first selected for data collection, and then athletes in other
sports were selected for comparison and validation. Specifically,
sampling was adopted in three steps. In the first step, 14 shooters
were selected. Then, to enrich and compare the research results
of the first step, considering the differences in gender and sports
level, we selected 19 more shooters in the second step. In the third
step, aiming to ensure the universality of the results, we selected
18 athletes from 9 other sporting events, namely, golf (1 person),
archery (1 person), gymnastics (1 person), dance sports (1 person),
table tennis (2 people), basketball (2 people), volleyball (2 people),
tennis (3 people), and track and field (5 people). The participants
were from professional sport teams and competitive sport schools
in six cities in China, namely, Beijing, Tianjin, Shijiazhuang,
Chongqing, Zhengzhou, and Wenzhou. They must train for more
than 10 h a week and had to participate in competitions at or above
the provincial level. A total of 51 athletes were selected for the
study, comprising 26 male and 25 female athletes, aged 15–35 years
old. Of the athletes, 2 were at the national elite level, 18 at national
level 1, 22 at national level 2, and 9 athletes below national level 2.
Approval for the research was obtained from the relevant research
ethics committee (2023LLSC031).

Data collection

Semi-structured interviews were applied to collect data. First,
we introduced the research purpose and the meaning of MW
to the athletes, and we explained that the findings would be
confidential. The interviews were recorded after obtaining the
participant’s consent. The interview duration varied from 11 to
90 min, average time was about 27 min. The interviews mainly
included the context of MW, contents of MW, and MW coping
methods and effects. Athletes needed to recall MW experiences
from previous competitions. Interview guidelines involving the
entire process of MW occurring, specific questions included
“Under what circumstances will your mind wander during a
competition?”, “What are you thinking when your mind is
wandering?”, “What do you do when your mind wanders during
the competition?”, and “What is the impact of MW on you?”.
After the interview, audio-taped data were converted into verbatim
transcripts in Chinese. Then, a corresponding number was set for
each interviewed athlete (for example, 01 represents the first athlete
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interviewed). Then, NVivo 11.0 qualitative analysis software was
used to encode the text data.

Data analysis

Grounded theory advocates the development of theories based
on the collected data in an inductive way (Glaser, 1998). Grounded
theory has been developed over the years and has been recognized
by academics, and different variants of thought have been formed. It
is not a rigid methodology that is in lockstep, as are some statistical
methodologies (Glaser, 2008). As long as the grounded advocacy
is maintained, specific research methods and techniques can be
flexibly adapted, innovated, and improved according to different
research areas, problems, and contexts, and they can be used more
widely and effectively to bring their true vitality to practice (Glaser,
1998; Flick, 2021).

Systems thinking can be applied to grounded theory. Systems
thinking is the analysis of the interplay of factors from a systems
perspective. The value of systems thinking is that it recognizes that
factors do not exist in isolation, and that related factors interact
with each other and are ultimately presented in a systematic way
(Sherwood, 2014). The relationships among variables presented by
systems thinking are dynamic and can change the static description
previously presented by grounded theory.

In this study, we followed the spirit of grounded theory
and used three-level coding combined with systems thinking to
complete the theoretical construction. The research process is
shown in Figure 1.

We mainly used the grounded theory introduced by Strauss and
Corbin (1990) as a realist–interpretivist philosophical perspective
(Weed, 2016). But the three-level coding is simplified to three
processes after local modification (Chen and Wang, 2021), forming
categories, determining the core category, and determining the
associated categories. At the same time, a constant comparison
method was used, alternating among data collection, data analysis,
and theory generation.

The primary function of the first level of coding is divided
into three steps. The first step is labeling, or conceptual naming
of the data. The second step is combining similar or identical
codes into categories. The third step is identifying the attributes
and dimensions of the categories. This approach focuses on the
description of the nature of the category, highlighting the purpose
of the explanation of the phenomenon by grounded theory. At the
first level we obtained results as shown in Table 1. Using “MW
Source” for example, the presence of spectators mentioned by the
athletes will be MW, which belongs to the attribute of “interference
from others” in the category of “MW Source,” and the dimension of
its change is from strong to weak.

For the second level of coding, we referred to Glaser’s approach
of directly finding the core category (Glaser, 1978). In addition,
we used the technique of a clarifying storyline to summarize the
research. We found the core category of this study was “costs over
benefits.” The storyline is expressed in level 2 coding of the results
section.

For the third level of coding, we referred to advice from Strauss
and Corbin (1990) that associated all the important categories with
each other, applying systems thinking to do so. This method makes

it easier for us to discuss the interrelationship between variables,
which are categories in this study. The basic approach of systems
thinking (Sherwood, 2014) is as follows: the interrelationship
between variables is represented by connections, which are of two
types: S- and O-type. In S-type, the growth of one variable leads
to the growth of another variable. In O-type, the growth of one
variable leads to the decline of another variable. The connections
do not exist in isolation; they may contain a loop, that is, a feedback
loop. Each variable in the loop is both a cause and a result and is
influenced by and influences other variables. A feedback loop is also
divided into two categories: reinforcing and balancing feedback.
Reinforcing feedback accelerates the process of change. Benign and
malignant cycles are forms of change, so the direction of change
is consistent among variables and is known as R-loop. Balancing
feedback is the process of regulation, in the form of fluctuations
around the desired levels up and down. The direction of change is
opposite among variables and is known as B-loop. Therefore, the
number of O-type connections in the loop determines the type of
loop: an even number of O-types is an R-loop, and an odd number
of O-types is a B-loop. The interrelationship between categories is
expressed in level 3 coding of the results section.

Rigor

The rigor of this research is reflected in the entire study process
of sampling, data collection, data analysis, and theory generation.

In the sampling process, the principles of intensity sampling,
and theoretical saturation were followed. The analysis of research
data alternates with sampling to avoid problems in research
quality caused by one-time sampling. We trained interviewers to
ensure consistency in data collection, and the training emphasized
interview skills and content.

A total of two researchers participated in the data analysis,
which was done independently and without interference from
others. We also kept an open attitude during the analysis of the data,
and the results were grounded in the original data. To improve the
reliability of the data analysis, this study compared the coded results
among athletes of different sports. Memos were used throughout
the research process to record at any time the generated ideas,
codes, and associations. The purpose of the memos is to actively
think about the original data, stimulate inspiration, and generate
new concepts and relationships to facilitate theory generation.
These memos also helped us find loopholes in data collection and
analysis and ensured that the data were examined from different
perspectives, enhancing the validity of the entire study.

Member checking and non-participant checking were applied
to test the study results. The codes and results were returned to
the participants, and they were asked to judge whether the results
accurately reflected their experiences. In this study, four athletes
were selected to provide feedback on the results. For example,
the dimensions of “physical environment acceptability” were
originally expressed as “strong” and “weak,” but later the athletes
determined that the appropriate expressions were “acceptable” and
“unacceptable.” The results of the coding of the athletes’ MW
were initially coded as “cognitive resources,” but we ultimately
changed them to “attentional resources” after athlete insights.
We also provided feedback to non-participants, including sports
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FIGURE 1

The research process of combining grounded theory with system thinking.

TABLE 1 Categories, attributes, and dimensions.

Category Attributes Dimension

MW source Interference from others
(18.10)

Strong, weak

Time constraint (25.86) Urgent, non-urgent

Performance fluctuation
(49.14)

Good, bad

Environmental acceptance
(6.90)

Acceptable,
unacceptable

Competition anxiety Somatic anxiety (33.90) High, low

Cognitive anxiety (66.10) High, low

Content of MW Relationship to the
competition (25.52)

Relevant, irrelevant

Time orientation (22.89) Past, present, future

Emotional valence (5.25) Positive, negative

Intention (15.76) Yes, no

Meta-consciousness (24.95) Yes, no

Degree (2.06) Deep, shallow

Duration (3.56) Long, short

Attentional resource Required for MW (48.28) More, less

Required for sport (51.72) More, less

Attentional control Attentional shifting (54.55) Strong, weak

Attentional focusing (45.45) Strong, weak

Costs over benefits Positive effect (21.21) Strong, weak

Negative effect (78.79) Strong, weak

Numbers in parentheses indicate percentage of the number of codes for its category.
MW, mind wandering.

psychology majors (five people) and organizational behavior majors
(two people), to control and correct coders’ subjective biases and
to verify the authenticity of the coding results and the rationality

of theory generation. For example: the naming of “costs over
benefits” and “MW source” was decided through discussion with
and verification by sports psychology colleagues. The theory of
athletes’ MW was determined by reflection and judgment, and
specific explanations were made in terms of the symbols and
meanings of the loops. Finally, they were verified from the aspects
of logic and comprehensibility.

Results

Level 1 coding: determining the
categories, attributes, and dimensions

The primary function of the first level of coding is the formation
of categories, as shown in Table 1.

MW source
In competition, there are four main MW sources: (1)

Interference from others. Leaders, spectators, and opponents can
cause MW in the athlete. As illustrated by 26: “When leaders are
around (resulting in MW), maybe this causes pressure in my mind.”
As 05 described: “When you care about the spectators behind you
and what they’re thinking.” and “Sometimes, when I meet opponents
in front of or behind me, MW will occur.” (2) Time constraint. The
competition period results in urgent and non-urgent feelings in
athletes, both of which tend to cause MW. Some events require
athletes to complete a task within a short time, and the sense
of time urgency can lead to MW in athletes. As conveyed by
23: “Every shot has a time limit, and you have to make sure that
you shoot within that time. So I would think... (MW).” However,
sometimes idle situations occur during the competition when the
sense of urgency of the athlete decreases or disappears. This was
expressed by 40: “Four people stand like this when they’ve been
pulling the oblique line. I have nothing to do with the ball, and
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I’ve been waiting for my partners in the completion of this task. If
the time is a little longer, under these circumstances, MW occurs.”
(3) Performance fluctuation. When sporting performance does not
match an athlete’s expectations (good or bad), MW easily arises. As
20 illustrated, “When I played, I did not play well, and I hit several
unsatisfactory ring numbers, easily resulting in MW.” Respondent
30 also emphasized, “If the result is better, I might think more.” (4)
Environmental acceptance. MW can be easily caused by the sound,
temperature, and light on the field being beyond the acceptable
range for the athlete. For example, 26 said, “I may also wander
when the audience makes heckling sounds.” Respondent 21 also
emphasized, “It’s easy to wander if it’s quiet.” As 08 explained:
“For example, if it’s hot or cold, you can’t accept the environment
and you’ll be MW.” Notably, the “audience” in the first MW
source “interference from others” is different from the audience
in environmental acceptance because the former emphasizes that
the athlete cares about the audience’s evaluation of them, while the
latter emphasizes the athletes’ receptivity to the sound produced
by the audience.

Competition anxiety
When the level of competition anxiety is high, the athlete’s mind

tends to wander. As stated by 32: “When I am competing, I am
especially anxious, and I will think about the results or the outcome,
and I can’t concentrate on the task (MW).” Respondent 05 said,
“When I shoot at points, I suddenly become a different person, that
is, my body starts to shake and I can’t aim at the target at all. Then,
when I am nervous, I would bare my teeth and make a sound, and
I would worry about what to do, ‘What should I do here?’ (MW).”
In these cases, nervousness and worry represent cognitive anxiety,
while shaking and making noises represent somatic anxiety. MW
can also lead to an increase in athletes’ competition anxiety.
Respondent 07 stated: “A wandering mind easily upsets the mood.”
and 05 said: “Wandering also increases my tension even more.”
A mutual influence is observed between the athletes’ MW and
competition anxiety.

Content of MW
First, an athlete’s content of MW can exhibit a crossover of

certain attributes. For example, 38 recalled: “I look at this pedal
(track and field) and I think about (MW) what if I don’t step on it,
and I panic.” Typical features are the “relevant” dimension in the
“relationship to the competition” attribute, the “future” dimension
in the “time orientation” attribute, the “negative” dimension in
the “emotional valence” attribute, and the “yes” dimension in
the “meta-consciousness” attribute. Respondent 11 stated: “If I
calculate the scores and think about the outcome of the competition,
I can’t get out of [MW] because I have gotten myself into it
and my head is not clear.” The expressions are the “relevant”
dimension in the “relationship to the competition” attribute, the
“yes” dimension in the “meta-consciousness” attribute, “deep”
in the “degree” attribute, and “long” in the duration attribute.
Respondent 35 said: “I avoid being so nervous. I just think about
other things, like what we’re going to eat if we win and what’s
going to happen.” The expressions are the “irrelevant” dimension
of the “relationship to the competition” attribute, the “future”
dimension of the “time orientation” attribute, the “yes” dimension
of the “intention” attribute, and the “positive” dimension in the
“emotional valence” attribute.

Different content of MW affects athletes in different ways, but
positive and negative effects co-exist. For example, 13 said, “A good
impact on you is when you think more positively. But when you think
about not playing well or some other miscellaneous things, it will have
some negative impacts on you.” Respondent 46 explained: “It’s not
good for you if you’re thinking about life and not focusing on the ball.
It’s not good for your performance in the game.” But 17 also said,
“Thinking about something else will cause me to relax, and it’s not so
tense.”

Attentional resources
Mind wandering in competition often occurs when the demand

for attentional resources for task is low so that some attentional
resources can be allocated to MW. For example, 40 said: “In singles
matches, instances of MW are still quite few. Singles matches are
one-on-one, in which the ball goes over and immediately comes
back.” Respondent 28 stated: “[MW] should be in the preparation
session.” Respondent 22 explained: “It’s easier to get MW with slow
shots because it’s so slow.” As regards when MW occurs, 19 said:
“Probably during practice before the match.” As 11 described: “I
feel like you shouldn’t be able to do that much at the same time
because human ‘energy’ is limited. You’re just going to have to
keep an eye on the flat square, and you don’t have the ‘energy’
to think about how your index finger is going to pull the trigger.”
Respondent 49 also explained: “Attention is also limited and may
require some ‘energy’ as a base.” In response to this question, we
did post-interview member checks. After explaining the concept
of attentional resources to the athletes, we finally recognized that
the “energy” they were talking about was attentional resources.
Athletes’ MW will therefore occupy attention resources. Individual
attention resources are limited; both sport tasks and MW occupy
attention resources. Thus, the phenomenon described by these
athletes will occur: when the demand for attention resources for
task is low, MW easily occurs.

Attentional control
In a competition, athletes use the method of attentional control

to prevent MW when they encounter MW sources. For example,
07 stated: “I just let myself not think about [MW] and just focus
on the shot.” Respondent 23 said: “I try to isolate everything as
much as I can. I just don’t let [the MW sources] go into my head.”
Respondent 08 recalled: “We had electronic targets by that time
and there would be a display in front of it. I would take a piece of
paper and cover up that ring count to keep myself from looking at
it.” Athletes also have their own specific ways to control attention.
For example, 40 said, “It’s about paying attention to whether you’re
close to wandering, letting yourself relax, and then pulling back.”
Respondent 04 described: “[I give myself] just a little pinch, just a
small action. I feel the pain, then I will be reminded that I am in the
game, and my state will be a little better.” Respondent 04 shared: “I
will stop, put down the gun, then sit on the bench to rest for a while,
causing my brain to think again. I then go through my movements,
and then adjust myself to compete again.” Respondent 02 recalled:
“I would put the gun down, take two deep breaths, and then raise the
gun again.” Athletes will apply the strategy of “attentional shifting”
(for example, deep breathing and pinching themselves) during
the competition and then the strategy of “attentional focusing”
on the sport task.
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Level 2 coding: identifying the core
category

Due to the particularity of the ever-changing situation of
competition, the existence of various MW sources will lead to
athletes’ competition anxiety, making athletes’ MW more common.
The MW may include worrying about losing the race, keeping
track of scores, prizes, rankings, relatives, coaches, and eating and
drinking. MW can take many different contents. Athletes will
use attention control to reduce its occurrence. However, not all
MW is meta-conscious, and sometimes athletes are not aware
that MW is occurring. Human attentional resources are limited,
and athletes require attentional resources for sport tasks and
MW. Therefore, the attentional resources used during MW will
inevitably impact the execution of the sport task, and this impact
may even lead to abnormal performance. However, athletes believe
that MW can sometimes have a positive effect on them. As 17
explained: “Thinking about other things relaxes the slight tension
and makes it less intense.” But its negative effects are also exist.
As 25 illustrated: “MW in a game is more constraining to the
sport tasks.” Respondent 50 also described: “Originally you could
hit 9 or 10 rings, but if MW occurs, you may only hit 7, 8, or 6
rings.”

We then conceptualized these stories to form the core category
of this study. The story revolves around the phenomenon of MW
in competition, and in any case, the devastating results of MW
in a competitive situation are too much for the athlete to bear.
We summarize this as “costs over benefits.” This category is not
among the aforementioned categories but rather transcends them
and consists of them. Therefore, this core category is structural,
like all other categories become part of an architecture. Given the
properties and dimensions of the core category are made up of
other categories, they will not be repeated here, and the process by
which they are influenced will be explained in detail in the theory
formation section of this article.

Level 3 coding: applying systems
thinking to associate categories

We innovate the theory formation method by combining
the systemic thinking approach to relate the categories, resulting
in “MW in sporting performance (MWSP)” (Figure 2). MWSP
comprises two parts: occurrence mechanism and influence
mechanism. The core idea is that MW in competition is influenced
by the dynamics of MW source, competition anxiety, content of
MW, attentional resources, and attentional control.

Occurrence mechanism
Athletes show higher attentional control when a competition

has more MW sources and lower attentional control when a
competition has fewer MW sources. The direction of change
between the two variables was the same (S-type). When the athlete
shows higher attentional control in the competition, the occurrence
of MW decreases, and lower attentional control increases the
occurrence of MW, with the direction of change between the two
variables being opposite (O-type).

Mind wandering theory in competition

When a competition has more MW sources, the level of
competition anxiety increases. When fewer MW sources are
present, the level of competition anxiety decreases. The direction
of change between the two variables is the same (S-type). Then,
competition anxiety and MW will interact with each other, and the
increase or decrease of competition anxiety level will lead to the
increase or decrease of MW, and the direction of change between
the two variables is the same (S-type). Here, a loop is formed,
consisting of two S-type connections, which is an enhancement
process, thus forming an “R-loop.”

Effect mechanism
The occurrence of MW occupies attentional resources, thus

reducing attentional resources for sport tasks, and the two variables
do not change in the same direction (O-type). The intensity of the
change in the O-type is determined by content of MW. The content
of MW has different attributes, which lead to a difference in the
attention resources occupied by athletes and the attention resources
for sport tasks.

The attentional resources for sport tasks in turn affect
performance. When the attentional resources for sport tasks are
reduced, the resources are not able to sustain the task during the
competition, and performance will decrease. The two variables
change in the same direction (S-type).

Discussion

This study formed MWSP by grounded theory and systems
thinking based on interview data from 51 athletes. MWSP was
proposed for the first time in the context of competition, providing
a theoretical basis for future research on MW in sports.

Occurrence of MW in competition

The results of this study suggest that the occurrence of MW in
competition is decided by MW sources, competition anxiety, and
attentional control.

The MW sources include interference from others, time
constraints, performance fluctuations, and environmental
acceptance, which more directly reflect the situational specificity
of MW during competition. Future intervention studies on MW
could first attempt to simulate training on the above sources of
MW. The MW sources in competition cannot be avoided, let alone
predicted. Therefore, coaches need to conduct targeted simulation
training based on these MW sources in daily training to improve
athletes’ adaptability to MW sources.

Competition anxiety and MW form a positive feedback
mechanism, which is reinforcing feedback (R-loop). First, anxiety
triggers a higher frequency of MW in athletes. At present, no
direct research evidence exists regarding the relationship between
anxiety and MW in sports situations. However, some studies have
shown that negative emotions lead the mind to wander (Smallwood
et al., 2009). Anxiety, as one type of negative emotion, has been
shown to have a significant correlation with MW (Seli et al., 2019).
Does a high frequency of MW lead to increased levels of anxiety
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FIGURE 2

Mind wandering theory in the competition. S, S-type, the growth of one variable leads to the growth of another variable; O, O-type, the growth of
one variable leads to the decline of another variable; R, an even number of O-types is an R-loop.

in athletes? The present study found that MW also can lead to
competition anxiety. Some studies have confirmed that MW in
daily life can lead to negative emotions (Killingsworth and Gilbert,
2010). But such a result has not emerged from any empirical study
in the athlete population. Anxiety and MW are reciprocal influence
relationships. Similarly, the relationship between anxiety and other
internal thoughts with each other has been found in the field of
athletics. For example, self-talk and MW are both internal thoughts
of an individual. Research has shown that negative self-talk in
sports predicted negative situational self-talk in competition and
somatic and cognitive anxiety. In turn, cognitive anxiety positively
predicted negative situational self-talk (Santos-Rosa et al., 2022).
The second inspiration in sport practice is that the occurrence of
MW can be reduced by reducing competition anxiety, ultimately
minimizing its negative impact on sport performance, which is an
issue worth exploring in the future.

Increased attentional control during competition will reduce
the occurrence of MW. The “executive control failure hypothesis”
and the “resource control hypothesis” emphasize the importance
of attentional control. The executive control failure hypothesis
suggests that MW is caused by a failure of executive control
to maintain attention on the task (McVay and Kane, 2010).
According to resource control theory, executive control weakens
with the increase in the duration of performing sustained attention
tasks (Thomson et al., 2015). The executive control failure

hypothesis mainly emphasizes that attentional control is the cause
of MW. The resource control hypothesis further elucidates the
characteristics of attention control over time when performing
alertness tasks. However, the MWSP, taking into account the special
nature of the competition situation, does not believe that the
ability to attentional control diminishes over the course of the
game. This is because resource control theory explains a single
sustained attention task, and games do not always require sustained
attention. Notably, all of these theories believe that attentional
control has an important role in the occurrence of MW. One
theory discussing the relationship between competition anxiety,
attentional control, and athletic performance proposed the Athletic
Attentional Control Theory: Sport (ACTS). ACTS suggests that
anxiety affects sport performance, and sport performance in turn
affects anxiety (Eysenck and Wilson, 2016). ACTS also suggests that
anxiety interferes with attentional control. Does anxiety interfere
with attentional control followed by triggering MW? From this
perspective, MWSP can be considered an extension of ACTS.
Future research can be done with a third way to reduce the
occurrence of MW in competition: to train attentional control.

However, we need the most fundamental solution of the above
three ways to reduce the occurrence of MW. The occurrence
mechanism of MWSP explains that competition anxiety and
attentional control have different effects on MW: competition
anxiety has a “fuel” effect on MW, such that anxiety triggers a
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higher frequency of MW in athletes. By contrast, attentional control
reduces MW and acts as a “brake” on MW. Therefore, reducing
competition anxiety and increasing attentional control can reduce
MW during a competition. However, Figure 2 shows that the
influence of competition anxiety and attentional control can be
traced back to the MW source, which means that the root of MW
occurs in the competition: the MW source. Maybe the first of
these intervention methods, namely, simulation training for MW
sources, is the fundamental solution, but future studies are needed
to confirm it.

Effect of MW in competition

Smallwood and Schooler (2015) have proposed that valuable
topics for future research on MW include the impact of the
characteristics of MW on the task. However, the prerequisite for
exploring this topic is to clarify the contents in the mind when
it wanders. The results of the present study showed that the
contents of MW in athletes have 7 attributes and 15 dimensions.
This reminds subsequent researchers of the importance of
distinguishing the different contents of MW. If such distinction
is neglected, erroneous conclusions may be drawn. For example,
the type of intentional and unintentional MW has a different
relationship with metacognition and self-awareness (Li et al.,
2017; Vannucci and Chiorri, 2018), suggesting that subsequent
researchers should consider them separately. The present study also
showed that different contents of MW have different effects on
athletes. However, athletes’ perceptions of the impact of a single
attribute content were not consistent. For example, some athletes
perceived a negative impact of irrelevant competition, but others
perceived a positive impact. We argue that the correct judgment
of the impact cannot be made by considering only a single
dimensional content of MW nor by ignoring the characteristic
(mainly contents and temporal context) of the task. Different
content of MW and task features both occupy limited attentional
resources. Correct judgment depends on the attentional resources
reserved for the task at the time of MW.

The occurrence of MW takes up attentional resources, which
is supported by the “decoupling hypothesis.” The decoupling
hypothesis explains MW in terms of the allocation of attentional
resources and suggests that MW is caused by the coupling
of attention with internal processing while decoupling it from
task-related information (Smallwood, 2010). The present study
argues that the different contents of MW during competition
lead to differences in the attentional resources they occupy,
in turn affecting in different ways the attentional resources
required for sports. For example, athletes with longer and deeper
MW may consume more attentional resources, whereas those
with relatively shorter and shallower MW may consume fewer
attentional resources. This will ultimately affect the attentional
resources allocated to a task and then affect sporting performance.
In addition, the characteristics of the task performed in MW also
need to be considered. For example, when MW occurs during a
cognitively dominant task or at critical moments that determine
athletic performance, ensuring the successful completion of the
competition at this time may require more attentional resources
for this kind task. At this time, there is a dynamic process

of competing for attentional resources between MW and task.
However, the exact amount of attentional resources taken up by
different content of MW could not be confirmed in this study. This
amount needs to be verified in future empirical studies (cognitive
neuroscience approach may be the best solution), representing a
research challenge that needs to be broken through. This study did
find that the content of MW is a key factor affecting performance.
In practice, if athletes cannot avoid MW on the field, they need to
ensure that they avoid or reduce the use of attentional resources
required for sport. Therefore, the method of managing MW
content can change the attention resources occupied by MW,
thereby reducing the negative impact and promoting the positive
impact of MW on sports performance.

Additionally, in a single sporting event, the task performed by
the athlete is variable, which will affect the occurrence of MW (as
tennis doubles players 40 said: “they will be MW while waiting,
and little or no MW will be allowed when the ball comes over”).
If the more attentional resources are required for the execution of
the task, the occurrence of MW at this time may result in limited
attentional resources not being able to sustain the task, and then
the negative effects of MW will be greater. Comparatively, skill-
dominant sporting event may take up more attentional resources
relative to physical-dominant. But, it is ultimately determined
by the cognitive resources required for the varying tasks during
the competition.

Theory of Challenge and Threat States in Athletes (TCTSA)
also explores the effects of different states on athletic performance.
The basic assumption of the TCTSA theory is that athletes have
a dichotomous evaluation of upcoming competitions, either as a
challenge or as a threat. The entire evaluation process is based on
the athlete’s evaluation and comparison of demands and resources.
Athletes are more likely to enter a challenge state when their
perceived resources are greater than their demands, and more
likely to enter a threat state when their perceived resources are
insufficient to meet their demands (Jones et al., 2009). However,
the TCTSA explores the challenge-threat state from a more
macroscopic perspective (cognitive, emotional and physiological),
which is essentially a motivational state. Meanwhile, the TCTSA
addresses “resources” including self-efficacy ratings, perception of
control, and goal orientation; while the MWSP explores the effects
of a type of thought state on performance, where “resources” refers
exclusively to attentional resources. In conclusion, helping athletes
to achieve ideal performance and win in competition is one of
the main tasks of sport psychologists. Theories are explored from
different perspectives, but with the same goal of contributing to
competition.

Limitations and future directions

This study has some that need to be improved upon in the
future. This study was able to obtain general results for athletes
of multiple sporting events. These findings will undoubtedly be
of value to athletes in many sports, but taking the whole into
account will lead to a loss of specialization. We suggest that the
hypotheses of this study be tested in future research for a single
sport specialization. This will not only test the theory of this study
but also provide assurance that the practice of this specialization
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will be correctly guided. In addition, the grounded theory that
we have refined to meet the needs of our research is a risky
endeavor that can create difficulties in understanding the results of
the theory. The results of the study indicate that the relationships
between the variables in the theory we present are directional and
dynamic. This way of constructing and presenting the results of
the theory is more informative and beneficial to the formation of
clear research ideas for future empirical studies. Future research
on grounded theory can also make methodological improvements
based on research needs, contributing to qualitative methodology
and yielding exciting results.

In conclusion, this study is based on the competition situation,
rooted in original data, to form MWSP. The result has a theoretical
dialogue with the executive control failure hypothesis, the resource
control hypothesis, and the decoupling hypothesis. MWSP suggests
that MW occupies attentional resources and emphasizes the role
of attentional control. On this basis, we also found the important
influence of MW sources, competition anxiety, and content of MW.
In daily training, we can learn from the occurrence and influence
mechanisms of MWSP. Coaches can apply the intervention method
of simulating the MW sources to reduce the frequency of MW
in competition. At the same time, the negative effects can be
mitigated and positive effects can be promoted by managing
the content of MW.

Conclusion

To investigate the reasons why athletes’ MW affects
performance, this study followed grounded theory and combined
systems thinking to propose MWSP. The theory suggests that MW
affecting sporting performance is influenced by the dynamics of
MW source, competition anxiety, content of MW, attentional
resources, and attentional control. MWSP is able to explain
MW’s bidirectional effects and provides scientific guidance for the
intervention of athletes’ MW. The hypothesis in this theory can be
empirically tested in the future to examine its explanatory power.
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Background: Psychological factors such as personality characteristics are
influential factors of the goalkeeping performance in football (soccer). Not only
for individualized treatment in practice, also from a scientific point of view,
profiling goalkeepers is a relevant part of understanding athletes. The aim of this
study was to investigate personality traits of goalkeepers of di�erent expertise,
age, and sex.

Methods: Using the Five Factor Model of personality we assessed personality
traits of 132 male and female football goalkeepers ranging from youth to senior
and low to elite level. A series of analysis investigated di�erences between the
groups focusing on expertise, age, and sex.

Results: Significant di�erences in the personality trait agreeableness between
groups of di�erent expertise and sex could be detected. Although a significant
di�erence in neuroticism levels of males and females could be shown.

Conclusion: This study was a first step of profiling football goalkeepers of
di�erent expertise, age, and sex. The study calls for more replication in this
specific field of football and goalkeeping in general to understand the influence
of personality characteristics on sport performance.

KEYWORDS

personality, big-five, football, soccer, athletes

Introduction

“Goalkeepers need an element of insanity. Who else would want to stand there and

allow people to shoot balls at their face or abdomen, and still think it’s great?”—Oliver

Kahn, three-time winner of the IFFHS world’s best goalkeeper award.

[cited from Gorris and Kubjuweit (2008)]

The narrative around football goalkeepers (GK) is often linked to a presentation of

distinct psychological profiles with “strong” personalities that also may be perceived as

“outside the norm” or, more jokingly, “not quite right” (Giertz, 2014). From a scientific

point of view, current research does not provide conclusive answers to the question

if top-level GKs generally differ in their personality profiles from those with lower

performance levels. While, to date, there have only been few studies investigating GKs’

personality traits, it remains largely unclear to what extent professional GKs embody

certain personality characteristics. Empirical knowledge about potentially more dominant

personality characteristics in professional GKs (compared with their rather less advanced
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counterparts), across male and female GKs at varying performance

levels, could largely influence talent identification and scouting

processes. Due to the lack of knowledge in this field and in

order to support psychological consulting, training, and personality

development, the following study investigates the existence of

“a perfect goalkeeping personality profile” for performance at the

professional level. We aim to examine whether this idea is close

to reality or, rather, a full-on myth. For one, potential results

indicating existence of an “idealized personality profile” for GKs

at the professional level would assist researchers, psychologist and

coaching practitioners in searching for certain personality traits

when identifying and developing the future likes of world-class

GKs, such as Mary Earps, Merle Frohms, Alisson Becker or Yann

Sommer. In contrast, potential dispersed findings could make a

case for an individual-environment-centered coaching approach

(Otte et al., 2021). This coaching perspective equally considers

and entangles (i) individuality of and differences between each

GK, independent of performance level, experience and gender; and

(ii) the development and performance contexts that players are

embedded into (Sullivan et al., 2021).

Finally, prior to diving into the presented research study, the

following paragraphs provide deeper theoretical understanding

into positional demands in football goalkeeping and current

empirical knowledge about personality profiling in sports and its

connections with athletic expertise and gender differences.

Research on positional demands in football
goalkeeping

Concerning the positional requirements, goalkeeping in

football arguably demands different skills that go beyond those of

outfield players, not only from a tactical-technical point of view

(for detailed overviews see Rechner andMemmert, 2010; Otte et al.,

2022). In brief, the majority of the (limited number of) studies on

goalkeeping deal with topics, such as physiological performance

data on GKs’ body composition, jumping power, sprint values

(Sporis et al., 2009; Gil et al., 2014; Rebelo-Gonçalves et al., 2015),

GKs’ physical training loadings (e.g., White et al., 2020), position-

specific behavior (Memmert et al., 2013; van der Kamp et al.,

2018; Navia et al., 2019), GK-specific skill training periodization

and coaching (Otte et al., 2019, 2020a,b), and perceptual-cognitive

abilities (Savelsbergh et al., 2002; Woolley et al., 2015).

From a sport psychological standpoint, GKs are confronted

with exceptional and distinctive challenges (West, 2018). For

instance, a GK’s game performance often is rated by an extreme

dichotomy of either a successful or poor performance, which

can be seen nearly every weekend: One save or, contrastingly,

one goalkeeping mistake potentially determining the whole GKs

rating. Thus, in professional football the outside perspective of

fans, spectators, media, and other external parties seemingly has

little room for gray areas. This leads to increased pressures for

GKs to perform or, more drastically, to avoid mistakes. Put

simple, the specific role of the GK in football appears highly

demanding from a mental perspective and therefore, requires

a stress-resistant psychological profile (Otte et al., 2020c). The

classical psychological field of personality research appears to be

relatively underrepresented, although relevance is obvious: utilizing

a comprehensive approach, Hughes et al. (2012) emphasize the

importance of the categories of concentration, motivation, attitude,

and body language when evaluating GKs. These categories may

coherently be combined with the results of a recent study

on GK training and the requirement profile for professional

GKs (Otte et al., 2019). In their qualitative study, the authors

asked professional goalkeeping coaches to holistically reflect on

the question of: “What critical skills does a top goalkeeper

need?”. Among numerous physical and tactical-technical factors,

the interviewed experts highlighted the area of “mentality” as

an essential component in high-performance goalkeeping. Using

keywords, such as “courage”, “concentration”, “work attitude and

professionalism”, coaches stressed the relevance of mental skills

and a distinct GK “personality”. Interestingly, it is precisely the

latter term of “personality” that again bridges the gap to this

research, analysis, and evaluation of personality traits of GKs.

Finally, due to a lack of research on personality profiling in football

(here, goalkeeping), this paper aims to investigate differences in

personality traits of GKs on different performance levels (i.e.,

professional, semi-professional/amateur, and elite-youth GKs) and

potential gender differences betweenmale and female GKs. Current

theoretical and scientific knowledge within the field of personality

research in sport will be presented in the following paragraphs and

later re-connected to the football goalkeeping context.

Current scientific knowledge about
personality profiling in sports

Personality and sports
Personality can be assessed by the use of trait assessments.

Differential psychology often uses the Five Factor Model of

Personality (FFM; McCrae and Costa, 1999; Mc Crae and Costa,

2008), which can be associated with a wide acceptance throughout

literature (de Moor et al., 2012; Allen et al., 2013; Bircher

et al., 2017). It divides personality into five traits: openness

(O; curious, creative, and imaginative), conscientiousness (C;

organized, punctual, and structured), extraversion (E; sociable,

outgoing, and active), agreeableness (A; good-natured, unselfish,

and forgiving), and neuroticism (N; anxious, hostile, and irritable).

Besides scientific interest in assessments of personality traits,

practical deductions can be used for everyday work. Therefore,

scientific assessments can always provide objective perspectives

of somebody’s needs and motives as an addition to subjective

estimations. Specifically in the world of high-performance sports,

latter form of subjective estimations is overrepresented when it

comes to talent identification, individualized action and developing

processes (Cripps et al., 2019). Applied working personnel like

sport psychologists and coaches can benefit from conclusions

of an athlete’s personality expression in terms of individualized

intervention, consulting, coaching, and training. Depending on a

certain characteristic or expression, communication and course

of action should be adapted to each individual to provide

best fittings possible. For example, literature shows beneficial

interdependences between knowledge about athletes personality

characteristics and important personal and career transitions
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(Laurin, 2009), integration processes (Beauchamps et al., 2007),

and interpersonal relationships (Cuperman and Ickes, 2009;

Jackson et al., 2011; Allen et al., 2013). Further, players can

benefit from confronting themselves with their own trait-

profile as an instrument of personality-development and setting-

specific orientation. This could influence diverse factors of an

athlete’s life like training structuring (conscientiousness), risky

decisionmaking (neuroticism), diversify processes (openness), self-

centration (agreeableness), or relationship building (extraversion),

which at best leads to enhanced player long-term development

and improved performances, both on and off the pitch (Piedmont

et al., 1999; García-Naveira et al., 2011.; Ruiz-Barquín and García-

Naveira, 2013).

Additionally, several hypothesis and theories have been

developed over the years to better understand the relationship

between sports and personality. To further analyze the findings

of this study, we also give a broad overview to these theories.

One crucial distinction hereby is the difference between the

“development hypothesis” and the “selection hypothesis”.

Proponents of the development hypothesis argue that sport

activity influences the athlete’s personality, while proponents of

the selection hypothesis argue that the influence is the other way

around—personality characteristics make athletes choose certain

sports (García-Naveira and Ruiz-Barquín, 2016).

In general, both hypotheses can be combined in a mixed

approach, as the selection and active participation in a sport

both influence an individual’s psychological profile sports (García-

Naveira and Ruiz-Barquín, 2016). This lines up with the

theory of “performance hypothesis”. The performance hypothesis,

developed by García-Naveira and Ruiz-Barquín (2016), argue that

certain personality traits are inherently linked to the heightened

performance in a sporting context. As an example, could

goalkeepers which personality type is considered extroverted, adapt

more easily to the demands of the position compared to introverted

ones and therefore play on a higher level? The performance

hypothesis would agree to said question, which could theoretically

allow a personality distinction between different levels of expertise

in relevant sport positions.

Personality and athletic expertise
Personality characteristics of individuals and groups

representing high expertise levels in any field of interest are

often in focus of research; this, simply because these individuals

have something unique, special and often the ability to do things

“regular” humans are not capable of. For example, researchers

investigated personality profiles of Mount Everest climbers (Egan

and Stelmack, 2003), Olympic athletes (Piepiora et al., 2022b), or

ultra-marathon participants (Hughes et al., 2003). As mentioned

above, such an exposed role can also be applied to high-level

football goalkeeping. Digging deeper into this specific clientele,

it is worth using a bottom up approach by reviewing findings

outside the goalkeeping field: focusing on the basic levels of

physical activity, meta-analysis found positive correlations with

extraversion, conscientiousness (Rhodes and Smith, 2006; Wilson

and Dishman, 2015) and openness (Wilson and Dishman, 2015),

whereas neuroticism was associated negatively (Rhodes and

Smith, 2006; Wilson and Dishman, 2015). Studies focusing on

the bidirectional associations between the constructs are also

worth to be highlighted (Tolea et al., 2012; Stephan et al., 2014;

Allen et al., 2015). For example, Allen et al. (2017) could show,

that personality has a relevant impact for change in physical

activity, whereas physical activity is relatively unimportant for

changing personality characteristics. Classifying these general

considerations into expertise levels, there are other contexts (e.g.,

occasional or academia settings), in which personality has been

proven to influence on domain-specific success (Poropat, 2009;

Furnham, 2018). Similar results can be reported for the setting

of sports.

There is an increased number of studies focusing on the role of

personality on athletic expertise and success. Examples for this field

are investigations of differences in personality profiles of selected

and non-selected athletes for the Paralympics (Martin et al., 2011),

athletes’ match statistics throughout a season (Piedmont et al.,

1999), and personality characteristics as a prediction criteria for

expertise (Morgan and Johnson, 1978; Aidman, 2007; Martin

et al., 2011). When examining expertise levels in sports, high-level

athletes show lower expressions for neuroticism (e.g., Kirkcaldy,

1982; Allen et al., 2011; Steca et al., 2018; Vaughan and Edwards,

2020), and higher expressions for extraversion (e.g., Williams and

Parkin, 1980; Newcombe and Boyle, 1995; Egloff and Gruhn, 1996),

conscientiousness (e.g., Allen et al., 2011; Steca et al., 2018; Vaughan

and Edwards, 2020), and openness (e.g., Goddard et al., 2019;

Vaughan and Edwards, 2020). Results for agreeableness remain

unclear, as both higher (Allen et al., 2011) and lower (Vaughan and

Edwards, 2020) expressions have been found. Another approach is

operationalizing expertise by age progression, as older athletes (in

comparison to younger athletes) proved their ability to perform on

a specific level for a longer period of time. From a longitudinal

point of view, the affiliation to a certain stage of expertise is

less influenced by short term specific biases like performance

peeks, over- or underrating, and luck. Those examined athletes

demonstrated their ability against all possible odds throughout

their career. Here, one study investigating young and senior athletes

showed larger expressions for agreeableness, conscientiousness,

and openness in the latter group (Trninić et al., 2016). This

could support the approach of using age as a potential variable

defining expertise, as at least conscientiousness and openness (as

mentioned above) differentiate higher- from lower-level athletes.

As specific characteristics and combinations of traits could be

beneficial for different sports or expertise levels, these findings

should always be interpreted considering their specific settings.

As most of the current studies use samples of various disciplines

representing various population sizes, profile requirements, and

levels of professionalism, the mentioned findings are not

generally transferable. To clarify, whether or not these trends

of expertise levels are applicable to one specific discipline and

playing position (i.e., football goalkeeping), this study aims to

further investigate.

Personality and gender di�erences
The popularity of female sport is an obvious and increasing

process of modern sport development, specifically in football.

For example, the European Women’s Championships (Women’s

EURO) made a progression in global audience from 116 million
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(2013) to 178 million (2017) to 365 million in the tournament of

2022 in England (UEFA, 2022). Although the popularity of female

football is rising, women are still facing barriers such as lack of

funding or basic concerns like finding suitable teams (O’Reilly et al.,

2018). Similar circumstances can be found in the scientific world

(Emmonds et al., 2019): female-specific research is dragging behind

because of long-term inequality like distribution of resources which

goes in line with levels of professionalism and participation. In this

line, the field of goalkeeping is definitely not an exception.

Personality differences between males and females are one big

field of interest for differential psychology. For norm populations,

males tend to have lower levels of conscientiousness, neuroticism,

agreeableness, and extraversion (Feingold, 1994; Costa et al., 2001;

Schmitt et al., 2008). There is some evidence, that these findings

could be transferred to the sporting context. For example, some

researchers are of the opinion that physically active females display

personality characteristics closer to males than inactive females

(Fleming, 1934; Williams and Parkin, 1980; Allen et al., 2013).

Nevertheless, Allen et al. (2011) found males scoring lower in

conscientiousness, neuroticism, and agreeableness in a sample of

different expertise levels and sports. Later, Gyomber et al. (2013)

showed lower scores for extraversion and openness in male than in

female subjects. It is suggested, that those findings could be directly

transferred to expressions found in comparisons between male

athletes and non-athletic populations (Allen et al., 2013). Notably,

compared to research outside sports, these findings are no more

than trends, as there are also contrary results published (O’Sullivan

et al., 1998; Rhodes and Smith, 2006; Sutin et al., 2016). The only

trait which seems in line throughout most findings is neuroticism

showing higher expressions for females in general (Kirkcaldy, 1982;

Colley et al., 1985; Newcombe and Boyle, 1995; Ruiz-Barquín,

2005). Like in other scientific areas, further research to investigate

general gender differences in athletic populations, specifically in

high-level athlete samples, is needed.

Aims and hypotheses

This study aims to investigate personality traits of a sample of

football GKs with the Five-Factor Model. In detail, differences in

trait-characteristics of various expertise and age groups together

with a gender separation are point of interest. It is hypothesized

that GKs of higher expertise levels show larger expressions of

extraversion, conscientiousness, and openness and lower values

in neuroticism than GKs of lower expertise levels (hypothesis 1).

Regarding gender, it is assumed that female GKs show higher

values for neuroticism than male GKs (hypothesis 2). Furthermore,

we hypothesize that as female GKs progress in expertise, their

neuroticism values will be closer to the lower expertise male GKs

(hypothesis 3).

Methods and materials

Participants

In total, 132 football goalkeepers (96 male; 36 female) aged 16–

37 years (M = 20.43 years, SD = 4.94) participated in this study

TABLE 1 Descriptive NEO-FFI statistics (n = 132, plus gender and level

separation, raw scores).

Level Trait

N E O A C

All

athletes

(n= 132)

Pro M 15.79 30.28 26.34 34.86 37.28

SD 5.75 5.09 4.79 3.99 5.81

Elite youth M 15.17 30.91 24.97 31.37 38.26

SD 6.46 4.49 5.34 4.85 4.48

Semi-

pro/amateur

M 16.71 30.67 26.29 32.19 35.81

SD 7.48 3.44 5.28 4.92 5.67

Males (n

= 96)

Pro M 13.62 29.31 25.15 33.77 40.08

SD 4.50 6.50 4.26 4.78 4.89

Elite youth M 14.56 30.67 24.98 30.33 37.72

SD 6.70 4.61 5.26 4.93 4.70

Semi-

pro/amateur

M 16.11 30.22 26.33 31.33 35.22

SD 6.50 3.49 5.69 4.54 5.68

Amateur

youth

M 15.00 30.25 24.42 31.25 36.00

SD 4.65 6.41 5.09 4.80 6.07

Females

(n= 36)

Pro M 17.56 31.06 27.31 35.75 35.00

SD 6.16 3.62 5.11 3.09 5.62

Elite youth M 17.25 31.75 24.94 34.88 40.06

SD 5.24 4.09 5.80 2.28 3.13

Semi-

pro/amateur

M 20.33 33.33 26.00 37.33 39.33

SD 13.31 1.53 2.00 4.51 5.03

(Table 1). All participants were German native speakers to prevent

the dataset of biases such as misunderstanding the questionnaires

or test instructions. In sum, all GKs were current players of 38

different clubs all over Germany, ranging from the U17’s to senior

level. Altogether, 37 GKs (28.03%) have been or were part of a

youth or adult national team. Regarding our hypothesis, we ran

several post-hoc analyses with the program G∗Power (Version 3;

Faul et al., 2007) to retrospectively determine the Power of our

dataset. For hypothesis 1, we achieved a Power of 0.942 with a

Pillai’s V of 0.15. Hypothesis 2 had a Power of 0.999 with a Pillai’s

V of 0.255 and hypothesis 3 had a Power of 0.999 with a Pillai’s V

of 0.485.

Personality assessment

The German adaptation by Borkenau and Ostendorf (2008)

of McCrae and Costa’s (1987) NEO-FFI questionnaire was

used to determine athletes’ personality traits. The questionnaire

consists of 60 items rated on a five-point Likert scale (strongly

disagree, disagree, neutral, agree, strongly agree). It is a self-

report measure that assesses the five personality dimensions:

extraversion (E), neuroticism (N), openness (O), agreeableness

(A), and conscientiousness (C). The NEO-FFI is a well-established

questionnaire with quality criteria reported in various populations
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(McCrae and Costa, 2004), especially in elite football players

(Spielmann et al., 2022). Furthermore, reliability coefficients for the

NEO-FFI in the current sample were N= 0.81, E= 0.66, O= 0.67,

A= 0.69, and C= 0.81.

Procedure

Prior to the commencement of this study, informed consent

from all athletes (and a legal guardian for all participants under 18

years of age) was received, and the Institutional Ethics Committee

approved this study (approval number: 19-19). Players answered

the personality questionnaire via an online survey. The assessment

had a standardized introduction and familiarization protocol,

and a sport psychologist could always be consulted. Before the

participants started, they were informed, that all results would stay

anonymous, and they will not get any negative consequence if

they do not participate. They did not get any compensation for

being part of the study. The online survey was either presented

during the professional clubs’ standardized sport psychological

diagnostics battery or sent directly in terms of personal contact. In

the former case, the survey was answered in small group settings

in a separate room. In the latter case, the survey was answered in

an individual environment. Reading and answering the assessment

took ∼15min. Finally, GKs’ statements about their current and

past playing levels were used to create participant groupings for

statistical analysis. Using an applied approach based on football

knowledge about the German senior and youth league systems and

playing levels, six groups and their respective selection criteria were

established (Supplementary Table 1).

Statistical analysis

For most of the hypotheses a MANOVA with a protected F-

Approach was used. The effects were subsequently controlled with

the usage of a post-hoc Tukey Test. To analyze possible differences

for effects of gender, post-hoc tests were conducted using a student’s

t-test. For the last hypothesis, we also used multiple pairwise

comparisons to obtain specific differences between our diverse

goalkeeper groups. The significance level was set at p< 0.05, and an

estimate precision was provided usingWald- based 95% confidence

intervals. Prior to the analysis, the data were first screened for

outliers, missing data, and checked for normality using visual

inspection of box plots through a Shapiro-Wilk test of normality in

accordance to Tabachnick and Fidell (2014). Bonferroni correction

was used to adjust α with a new level of α = 0.01.

Results

Preliminary analysis

All studies were preliminary checked for their assumptions.

Due to the highly specialized sample size of elite athletes,

certain outliers were noticeable and problems regarding univariate,

especially in regarding the personality trait of Neuroticism. This

unusually large distribution of values may be of interest when

considering future analysis but may be due to the unique sample

size. A removal of the factor Neuroticism resulted in no changes

regarding the significance of the analysis and therefore remained

in the analysis. Due to some of the preliminary assumptions being

violated, the authors opted out to use Pillai’s trace in the MANOVA

analysis. This is because of the high robustness regarding violations

of assumptions (Pillai, 1955).

Expertise related di�erences

The first objective of the study was to examine differences in

personality characteristics depending on expertise level and age,

respectively. The MANOVA was significant at F(5) = 4.045, p =

0.002, η²= 0.138. As the five personality values were compared with

each other, a Bonferroni correction in the singular ANOVA with

a new critical α of 0.01 was used. This value was only reached by

agreeableness with F(3) = 3.983, p = 0.009, η² = 0.085. This effect

size indicates a medium effect. Post-hoc analysis using Bonferroni

were done to clarify these results. As shown in Figure 1, they

showed a significant difference between elite youth (M = 31.43, SD

= 4.91) and pro GKs (M = 34.86, SD = 4.06). This indicates that

pro GKs have a higher agreeableness score than elite youth GKs. No

significant differences were found for the other personality traits or

for the amateur groups and thus, hypothesis 1 is rejected.

Gender related di�erences

As a second objective, differences between genders were

determined. A MANOVA revealed a significant finding at F(5) =

8.372, p < 0.001, η² = 0.249. Additional ANOVAS according to

protected F-Measure were performed to find exact difference. These

showed, after Bonferroni correction, a trend in gender differences

for neuroticism [F(1) = 5.550, p= 0.02, η²= 0.041] and significant

gender differences for agreeableness [F(1) = 24.865, p < 0.001, η²

= 0.161] scores (α = 0.01). Further t-tests were used to clarify the

differences. Significant findings could be shown for neuroticism

[t(130) =2.328, p = 0.023, d = 0.04] and agreeableness [t(130)
=4.987, p < 0.001, d = 0.088]. In detail male GKs scored lower

in both agreeableness (M = 31.09; SD = 4.912 vs. M = 35.49; SD

= 2.86; Figure 2), and neuroticism (M = 14–77; SD = 6.17 vs.

M = 17.66; SD = 6.32; Figure 3) as female GKs. The low effect

sizes in this analysis could stem from the fact that we analyzed

two samples with very different sizes. To obtain a higher effect size,

future studies with more female goalkeepers should be conducted

to fully understand possible personality differences between male

and female GKs.

Expertise and gender related di�erences

Lastly, the third objective of the study was to investigate

if female GKs as progressing in expertise, their personality

characteristics show closer comparability to lower expertise male

Frontiers in Psychology 05 frontiersin.org56

https://doi.org/10.3389/fpsyg.2024.1418004
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Spielmann et al. 10.3389/fpsyg.2024.1418004

FIGURE 1

Comparison of agreeableness scores between expertise levels. Significant di�erences are marked with a*.

FIGURE 2

Comparison of agreeableness scores between female and male GKs. Significant di�erences are marked with a*.

GKs. The MANOVA itself was significant at F(30) = 2.229, p <

0.001, η² = 0.097. The additional ANOVAS showed significant

effects for agreeableness [F(6) = 5.082, p < 0.001, η² = 0.205]

and one less strong effect for conscientiousness [F(6) = 2.323, p =

0.037, η² = 0.106]. All of these effect sizes are generally deemed

as medium—large. As hypothesis 3 focused on significant effects

in neuroticism only, the assumption is rejected. After applying

Bonferroni correction, conscientiousness is no longer significant,

however this can be seen by the reason of the limiting sample

size. Regardless and due to the intriguing sample, we will continue

the analysis, however we must interpret conscientiousness findings

with care.

Pairwise comparisons further analyzed the differences in

agreeableness and conscientiousness. In agreeableness, male elite

youth GKs have significantly lower agreeableness scores than

female elite youth GKs (difference = −4.60, p < 0.001), male pro

GKs (difference=−3.26, p= 0.021), female pro GKs (difference=

−5.35, p < 0.001) and female semi-pro/amateur GKs (difference=

−6.93, p= 0.009). Furthermore, female pro GKs have higher scores

than male semi-pro/amateur GKs (difference = 3.265, p = 0.021)

and male youth semi-pro/amateur GKs (difference = 3.750, p =

0.03). For an overview of these results, refer to Figure 4. The last

finding is in line with hypothesis 3 in the way that the female group

of highest expertise (pro GKs) show higher agreeableness scores

than male groups of lower expertise (semi-pro/amateur).

In conscientiousness, we can see that female elite youth

goalkeepers have significantly higher values than female pro GKs

(difference = 5.27, p = 0.003), as well as male semi-pro/amateur
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FIGURE 3

Comparison of neuroticism scores between female and male GKs. Significant di�erences are marked with a*.

FIGURE 4

Comparison of agreeableness scores with expertise and gender separation. Significant di�erences are marked with a*.

(difference = 3.77, p = 0.034) and youth semi-pro/amateur male

GKs (difference = 4.27, p = 0.029). Additionally male pro GKs

showed significantly higher scores in conscientiousness compared

to female pro GKs (difference = 4.83, p = 0.011). For an overview

of these results, refer to Figure 5.

Discussion

Using the FFM of personality, the aim of the current study

was to investigate personality traits of youth and adult football

goalkeepers of various expertise levels, ranging from amateur to

professional level. Furthermore, it was of interest to gain a more

detailed view on gender-specific differences. Findings revealed

heterogenous results for expertise levels and gender, mainly for

the personality trait agreeableness, and are discussed from an

individual-environment-centered perspective.

Expertise related di�erences between
senior professional and elite youth GKs

Interestingly, analysis only revealed a significant difference for

the personality trait agreeableness. For differences in expertise,

we initially suggested the exact opposite (hypothesis 1). From an

individual-environment-centered focus on player development, the

non-significant findings for hypothesis 1 (i.e., the prediction that

higher expertise levels show larger extraversion, conscientiousness,

and openness and lower values in neuroticism) appear remarkable.
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FIGURE 5

Comparison of conscientiousness scores with expertise and gender separation. Significant di�erences are marked with a*.

Since none of these personality traits seem to differentiate the

group of professional goalkeepers from their younger or semi-

pro/amateur counterparts, it could be interpreted as contrary to the

performance hypothesis (García-Naveira and Ruiz-Barquín, 2016).

Two main discussion points arise.

One, the often-cited notion of “context is everything” (Davids

et al., 2021) for practice design and coaching transfers nicely to the

domain of psychological GK profiling. Being aware of each player’s

individual context, constraints and socio-cultural background

appears critical in performance sport. Clearly, every player

must be regarded as a unique individuum that displays specific

characteristics and demands; these, coaches and psychological

support staff must recognize to individualize psychological

development and maximize performance preparation. For

example, when tasked to speak to a group of media representatives

(i.e., a very common task for professional football players these

days), a GK scoring high in openness and extraversion and

low in neuroticism may feel and behave much differently about

this scenario than a GK scoring lower/higher in these areas,

respectively. In other words, only by understanding a GK’s

personality profile, coaches and psychologists may be able to

support this (professional) player and assist in preparing for

common events, such as media interviews, press conferences or

likewise, in an individualized way.

Two, due to non-significant differences when comparing

experts’ personality traits with lower level or skillful GKs, it may be

stated (by some) that using psychological diagnostics and profiling

of individual GKs could be seen as an inefficient use of time and

resources. However, we would argue the opposite: by profiling GKs’

personality traits, practitioners within high-performance player

development programs will be assisted in becoming aware of

and understanding each individual GK’s demands. In a recent

investigation of coaches’ views on their responsibilities regarding

the coaching process and practice design, Selimi et al. (2023)

emphasized the importance of relationship building with players

and the coaches’ initial responsibility of “developing people”. This

idea aligns closely with our findings in a way that it appears

invaluable for coaching and support staff within teams, clubs

and national federations to gain in-depth understanding of each

individual player’s history and her personality traits. Here, use of

standardized FFM of personality tests can be of instrumental help

for practitioners.

Lastly, for our significant findings on agreeableness, in

comparison to the other FFM traits, the status quo of current

research is rather unclear. Nevertheless, our finding is in line with

Allen et al. (2011) who also showed higher scores for agreeableness

in higher level athletes. Thereby, we are in opposition to Vaughan

and Edwards (2020). Using an approach where expertise is defined

by age progression, a linkage to the studies of Trninić et al. (2016)

and Piepiora et al. (2022a) is apparent and revealed similar results.

From our view, different explanations could potentially underline

this finding. Senior professional GKs, due to their numerous years

of top-level playing and their “secure and stable” status within a

club/team, may feel less under pressure to outperform competitors

compared to youth elite GKs. In contrast, in an academy setting

young GKs pursue the goal of signing a professional contract

and hence, compete with an enlarged number of further GKs

to achieve this aim; this, over time, could possibly lead to

youth elite GKs displaying less agreeable behavior than their

professional counterparts. Additionally, changing socio-cultural

expectations, values and norms within modern-day societies have

been shown to highlight stronger value-directedness toward elitism

and individual competition (e.g., shown in younger generations

in Swedish football; (Vaughan et al., 2022). Possibly regarding the

trait of agreeableness, as much as this evolving value-directedness

may shape skill development in football practice, it may also

influence personality development and social behavior of aspiring

elite footballers. Put simply, given the evolving socio-cultural

constraints that influence and shape young adults when growing

up, changes in personality traits toward less agreeable behaviors

may be a consequence. Notably, this interpretation is strongly

speculative and warrants further research.
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Gender related di�erences between male
and female GKs

The primary results indicated that male GKs scored noticeably

lower in agreeableness compared to their female counterparts. The

disparities in neuroticism can only be considered a tendency due

to the application of the Bonferroni correction. Despite this, it

remains valuable to closely examine this particular insight. Our

findings correspond to results from norm populations (Feingold,

1994; Costa et al., 2001; Schmitt et al., 2008). In sports, significant

differences were shown for neuroticism (Kirkcaldy, 1982; Colley

et al., 1985; Newcombe and Boyle, 1995; Allen et al., 2011) and

agreeableness (Allen et al., 2011). The tendency for neuroticism

could be explained by several reasons. First, the pure number of

active athletes could lead to an increased selection effect in favor

of football players with lower neuroticism, as it is associated with

negative effects on athletic success (McKelvie et al., 2003; Piepiora,

2021) and mental health (De Moor et al., 2006). For example, the

German Football Association (DFB) reports a number of 2.022.123

active male vs. 186.646 active female football players for the

2021/2022 season (DFB, 2023). Also, the still existing inequality of

professionalism in terms of resources invested into coaching staffs

and consulting (e.g., sport psychologists, psychotherapists, licensed

coaches, etc.) could have an impact on neurotic behavior, like

increased levels of anxiety or nervousness. Additionally, on a basis

of masculine stereotypes (Chalabaev et al., 2013), neuroticism and

its associations are yet interpreted as a sort of weakness (Sebbens

et al., 2016). Leastwise, this bias appears with a higher quote in male

football than in female settings.

The differences between male and female GKs in agreeableness

are harder to explain as they are inconsistent in the sporting

context. People with high levels of agreeableness tend to have

higher standards in morality, sympathy, and cooperation. Like

with neuroticism, the pressure in male football could favor athletes

with lower levels of agreeable behavior. Also, as stated above,

the professional system in football sometimes educates and forces

youth athletes to show such a behavior when they need to always

be the best, outperform others and be less compassionate (Beavan

et al., 2022). This trend could even be stronger when it comes to

special characters like GKs, where in most cases there is only one

clear number one that needs to protect their status and position

from potential rival candidates.

Expertise and gender related di�erences

The subdivision of male and female groups showed male elite

youth GKs scoring significantly lower in agreeableness. The finding

could be a result of the aforementioned high pressures in this

male age group, given that elite youth players play their final

years in football academies with the hope of being awarded a

senior professional contract, and the fear of having to transfer to

semi-pro/amateur leagues or even end their ambitious careers. To

showcase oneself in the best way possible, an aspiring youth elite

GK may be well-aware of the situation that all manageable aspects

in their last years of academy football may influence chances of

becoming a professional or not. This awareness could result in a

behavior which is informed by egocentricity and suspiciousness,

even if that can be interpreted negative from an ethical standpoint.

One explanation, why this finding could not be detected in

the female elite youth group could be that female players pass

through this transition period at a younger age. This has various

reasons related to the organizational structure of female pro sport

(specifically in Germany), being maybe the most influential aspect.

For example, the second highest league in German senior female

football (i.e., 2. Frauen-Bundesliga) consists approximately one half

of first division clubs’ reserve/U-21s teams. These “farm teams”

mainly focus on highly talented young players, which are often

allowed to still play in U-17s youth leagues. As strength density

in those leagues is rather weak, clubs potentially elevate young

female players earlier into senior teams than they would do with

male football players. As the current study implemented GKs with

an age of 16 plus, future research should also implement younger

age groups of the highest performance level to dig deeper into

male/female differences.

Limitations and future directions

The current study should be considered in the context of

some limitations that we would like to address. We decided to

investigate personality traits of both male and female goalkeepers

of various ages and expertise levels. As the circumstances under

which male and female GKs are identified and developed can

differ from rather equal to extreme, it is hard to compare these

individual GKs and groups on specific characteristics. As literature-

based grouping strategies could not be transferred to the field of

goalkeeping, we tried to group the participants using an applied

approach (Supplementary Table 1). This grouping strategy could

arguably lead to different results dependent on whether a specific

GK would be classified as a “professional”, “semi-professional” or

“elite youth”. For example, some male football players can finance

their lives with an affiliation to a club in the 5th division (i.e.,

amateur-level football according to our grouping), whereas female

players often have a second mainstay besides playing first division

football (i.e., still grouped as senior professional due to playing at

the highest level).

Next, the overall sample size displays a limitation of our

study, which can be seen in the interpretation of the personality

trait conscientiousness after Bonferroni correction (hypothesis 3).

Nevertheless, as we targeted the specific football position of the

GK with significantly lesser player numbers compared to outfield

players and managed to recruit an enlarged number of GKs playing

at the highest performance level possible (e.g., the 1st German

Bundesliga), we are convinced of the high-quality insights into an

often called “closed door world” of professional football.

Moreover, it is important to mention, that only European

German native speakers were assessed to prevent the dataset

from misunderstanding biases. As the European academy system

can differ from countries outside Europe, the findings should be

transferred carefully.

Practical applications

Assessing personality profiles in athletes has several practical

applications for different peer groups. Our findings could show that
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there is no clear pattern that elevates an ambitious goalkeeper to a

professional level. Incorporating age and gender diversity further

complicates this generalized approach. Nevertheless, assessing and

focusing on an athlete’s personality characteristics is practically

necessary to find the most suitable settings and provide a basis

for sport psychological consulting. When athletes concentrate

on their individual profiles, they are able to understand the

interdependencies between relationships in both their personal

(e.g., parents, partners, etc.) and their sporting contexts (e.g.,

coaches, teammates). By identifying similarities and differences,

they can discover potential pathways for healthy and constructive

circumstances, which could be a beneficial aspect of an athlete’s life.

Clubs, associations, and organizations can benefit from personality

assessments for scouting purposes and to build suitable team

cohesion. It is important to emphasize that such questionnaire-

based instruments should not be used to identify “black sheep”

in an existing team, but rather to identify missing characteristics

that need to be recruited. The former approach would only lead to

higher rates of social desirability and therefore miss the mark.

In the end, the strongest impact of personality profile

assessments in practice is achieved when they are used as

supportive instruments for all kinds of sport psychological

work and not as (de)selection criteria. Their greatest

benefit lies in using them to understand an athlete’s

characteristics in more detail and to help them find

or build the most suitable setting for their individual

potential development.

Conclusion

In the current study, we aimed to investigate differences in

personality traits of football goalkeepers. Compared to previous

research, we used the well-established FFM to assess both

male and female GKs of different age and expertise levels.

Besides gender-specific differences, our findings were not in

line with results of comparable studies focusing on expertise in

the sporting context. From an individual-environment-centered

coaching perspective, however, non-significant differences between

various player groups and for some personality traits display

invaluable findings. It appears critical for coaches to understand

each individual player’s context, constraints, and background.

Hence, psychological profiling and consulting work remain highly

beneficial to support individualized player development and

coaching, at academy and senior levels, as well as in men’s and

women’s football. In other words, results of this study would

argue against the existence of “an idealized goalkeeping personality

profile” for performance at the professional level. Thus, there

appears to be no silver bullet and researchers, psychologists

and coaching practitioners remain (positively) challenged when

identifying and developing top-level GKs. Notably, as this

research displays a first attempt at assessing personality traits

of GKs, the interpretation and placement into the current

scientific discourse has to be handled with caution. More

research is encouraged and needed on whether (our first step

into) studying personality traits of GKs is replicable, and to

support both scientists and practitioners to generalize the current

study’s findings.
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Effectiveness of school-based 
physical activity programs in 
enhancing attention, academic 
performance, and social 
relationships among children with 
intellectual disabilities: evidence 
from Pakistani schools
Saima Sabri 1, Mei-Yue Zhang 1, Lu Guo 1*, Junhua Dang 2,3* and 
Zhi-Xiong Mao 1*
1 School of Psychology, Beijing Sport University, Beijing, China, 2 Institute of Social Psychology, School 
of Humanities and Social Sciences, Xi’an Jiaotong University, Xi’an, China, 3 Department of Surgical 
Sciences, Uppsala University, Uppsala, Sweden

Physical activity (PA) offers extensive benefits for all children, including those 
with intellectual disabilities (ID), who face significant challenges in behavioral 
management and psycho-social well-being. This study investigates the effects 
of school-based PA on attention, academic performance, and relationships with 
teachers and parents in children with ID. A 12-week single-blind randomized 
controlled trial was conducted with 102 children with ID, aged 6 to 12  years (71 
boys and 31 girls) from grades 1 to 5. Participants were divided into three groups: 
MVPA (moderate to vigorous PA), MPA (mild PA), and NPA (no PA). Each group 
engaged in PA three times a week for 45  min per session, with activities planned 
by a fitness trainer and supervised by the researcher. Outcome measures were 
assessed using SNAP-IV, STRS, CPRS, and APRS scales before and after the 
intervention. The results indicated that MVPA had a more significant positive 
impact on all outcomes compared to MPA and NPA. MPA also produced notable 
improvements relative to NPA. These findings underscore the importance of 
integrating PA into educational settings as a comprehensive strategy to enhance 
attention, academic performance, and social interactions for children with ID. 
This research highlights PA as a vital tool for addressing behavioral challenges 
and fostering better developmental outcomes in this population.

KEYWORDS

intellectual disability, physical activity, behavioral problems, attention, academic 
performance

Background

Intellectual disability (ID) is one of the most common types of disability (American 
Psychiatric Association, 2013) and is defined by below-average mental ability and a lack of 
the analytical, social, and functional abilities required for normal living [American 
Association on Intellectual and Developmental Disability (AAIDD), 2010]. Great endeavor 
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has been put into designing various intervention programs 
promoting healthier development of children and adolescents with 
ID, with a special focus on enhancing parent-sensitive responsiveness 
and improving cognitive and social outcomes of those with ID in 
school settings (Guralnick, 2011; Guralnick, 2017). Given the 
benefits of consistent physical activity (PA) on one’s physical and 
mental health have been firmly established (Kristen et al., 2017; 
Sabri et  al., 2023), researchers have begun to investigate the 
interventive efficiency of PA for children and adolescents with ID 
(Jin et al., 2018; Salehpoor et al., 2015). A recently meta-analysis 
including 15 studies revealed that PA could dramatically improve 
psychological health (e.g., decreasing anxiety and depression while 
increasing self-esteem, with an effect size of Hedges’ g = 0.54) and 
cognitive functions (e.g., attention and inhibitory control, with an 
effect size of Hedges’ g = 1.24) of children and adolescents with ID, 
suggesting PA is a valuable interventive approach treating ID (Yang 
et al., 2022).

School-based physical activity (PA) programs, such as physical 
education (PE), offer a promising approach to supporting children 
with disabilities (Baron and Faubert, 2005; Filazoğlu-Çokluk et al., 
2015; Nicholson et  al., 2011; Savucu and Biçer, 2009). Research 
indicates that sports and motor activities in school can enhance 
cognitive abilities in children with intellectual disabilities (ID), 
including memory, attention, and executive skills (Goldshtrom et al., 
2010; Javan et  al., 2014; Protic and Válková, 2018). Racket-sport 
interventions, in particular, have been shown to improve visual 
perception and executive functions in children with ID (Chen et al., 
2015). However, whether these cognitive benefits translate into 
academic success remains an open question, as there are few studies 
directly examining the impact of PA on academic achievement. 
Existing evidence suggests that PA positively influences academic 
success in ID students, as they tend to be more engaged in classwork 
following PA sessions (Dandashi et al., 2015; Everhart et al., 2012). 
Beyond cognitive benefits, sports participation also addresses social 
skill deficits common among children with ID. These children often 
struggle with social skills, which can limit their involvement in social 
situations (Eriksson et al., 2007). Engaging in PA can improve social 
interactions and relationships for children with ID (Siperstein et al., 
2009). Specifically, participation in school sports can enhance social 
competence and foster growth in these children (Brooks et al., 2015), 
and PA can lead to positive changes in their home and social 
environments (Savaş et  al., 2016). Conversely, a lack of PA or an 
inactive lifestyle can diminish social cohesion and competence 
(Mehmet et al., 2018).

Despite evidence suggesting the positive impact of PA on mental 
and behavioral improvements in children with ID, existing studies 
exhibit several significant methodological limitations. For instance, 
there is a scarcity of randomized controlled trials, which hampers the 
ability to draw causal inferences. Additionally, many studies focus on 
only one type of ID, limiting the generalizability of their findings. 
Exercise programs in these studies often lack details regarding the 
types of exercises, their durations, and repetitions, making it 
challenging to replicate or compare outcomes. Furthermore, most 
research has been conducted in developed countries or territories, 
such as France and Hong Kong, raising questions about the 
applicability of these findings to developing or underdeveloped 
countries like Pakistan. These methodological shortcomings highlight 
a significant research gap and underscore the need for more 

comprehensive and rigorously designed studies to better understand 
how PA influences the healthy development of children with ID.

Therefore, the current paper aims to fill this gap by employing a 
randomized controlled trial design to test 1) whether the beneficial 
effect PA on cognitive functions such as attention could be generalized 
to an ID sample from Pakistan; 2) whether such effect could transfer 
to academic performance; and 3) whether PA also brings positive 
effect for children and adolescents with ID on social interaction skills 
manifested as improved relationship with their teachers and parents.

Methods

Participants

The present study was conducted in three special schools in 
Rahim Yar Khan, Punjab Pakistan (Rahim Yar Khan, Sadiqabad, and 
Khanpur District). A total of 102 participants from grades 1 to 5, with 
an age range of 6–12, enrolled in the study. All individuals diagnosed 
with intellectual disabilities (ID) by qualified school personnel, 
according to DSM-5 criteria, exhibit characteristics such as an IQ 
score of 70 or lower, significant impairments in intellectual functioning 
(including reasoning, problem-solving, planning, abstract thinking, 
and both academic and experiential learning), and deficits in adaptive 
functioning that result in failure to meet socio-cultural standards (e.g., 
lack of judgment) associated with intellectual impairments. Initially, 
353 participants were considered for the study. However, 251 were 
excluded for the following reasons: (1) 81 did not meet DSM-5 criteria 
for ID; (2) 23 had previously participated in PA or exercise programs; 
(3) 51 were unwilling to participate; (4) 39 were outside the required 
age range; (5) 48 had family-related concerns that could affect 
participation; and (6) 9 were using medication that could potentially 
impair physical performance. Ultimately, 102 participants were 
selected for the experiment, comprising 61 individuals with a 
diagnosis of Mild ID and 41 individuals with a diagnosis of Moderate 
ID. This sample was carefully chosen to ensure accurate representation 
across the specified ages and educational levels. Detailed characteristics 
of the study sample are provided in the Supplementary Table S1.

Permission was obtained from the relevant authorities, including 
the local District Education Directorate, school management, and 
teachers. The study was approved by the ethics committee of Beijing 
Sport University. Additionally, informed consent was secured from the 
parents of all participating children. Figure 1 illustrates the flow chart 
of the study.

Study design and procedure

With a single-blind 12-week randomized controlled trial design, 
this study examined the effect of a school-based PA intervention 
program on behavioral improvements in attention, academic 
performance, and student-teacher relationship in children with 
ID. Participants were divided into three groups and matched by age, 
grade, and level of ID (i.e., mild or moderate). One group received a 
moderate to vigorous physical activity (MVPA) intervention; one group 
received a mild physical activity (MPA) intervention; and the final 
group, as the control group, did not receive a physical activity 
intervention (NPA). The exercise program was designed and executed 
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FIGURE 1

CONSORT flow diagram of research participants. ID, Intellectual Disability; PA, Physical Activity; SNAP-IV, Swanson, Nolan, and Pelham, Version IV 
scale; STRS, Student-Teacher Relationship Scale; CPRS, Child–Parent Relationship Scale; APRS, Academic Performance Rating Scale; MVPA, Moderate 
to Vigorous Physical Activity; MPA, Mild Physical Activity; NPA, No Physical Activity.
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by a fitness trainer and monitored by the researcher. In particular, the 
12-week PA intervention was executed 3 days per week, 45 min per day. 
Classification of exercise groups (MVPA & MPA) was determined on 
the basis of the selection, intensity, repetitions, duration and number of 
exercises performed each specified day. Exercise intensity was 
determined using the talk test, a simple method for measuring relative 
intensity. It is a valid, accurate, realistic, and cost-effective method for 
administering and tracking exercise intensity (Reed and Pipe, 2014). The 
intervention plan for the three groups is shown in Figure 2, which 
includes warm-up and cool-down exercises, balancing and flexibility 
exercises, modified curl-up and isometric pushups, coordination 
exercises, paired exercises, and group competitions and games. Details 
of the exercises performed by the MVPA group and the MPA group 
according to exercise type and intensity are given in the 
Supplementary material. Valid instruments were applied to parents and 
teachers before and after the PA program to measure dependent variables.

Instruments

Swanson, Nolan, and Pelham, Version IV scale (SNAP-IV) was 
completed by both teachers and parents to determine the level of 

attention of ID children. The SNAP-IV is widely used to screen for 
attention deficit and hyperactivity disorder (ADHD) (Swanson, 1992; 
Swanson et al., 1983). It consists of 26 items, and each item is scored 
on a four-point scale: 0 = not at all, 1 = just a little, 2 = quite a bit, and 
3 = very much. The questionnaire is designed for children aged 6 to 
18 years and takes approximately 10 min to complete (Costa et al., 
2018; Yang et al., 2014). Although the SNAP-IV is frequently used in 
school-based, non-clinical settings (Bussing et al., 2008), current data 
also supports its validity in children with ID. Research has 
demonstrated strong psychometric properties, including high 
reliability and concurrent validity, as evidenced by positive correlations 
with other ADHD rating scales (Michael et al., 2004a,b). Additionally, 
the SNAP-IV subscales exhibit adequate internal consistency, which 
supports their use in this population and underscores their potential 
for broad applicability (Zieff et al., 2023).

Academic performance was measured by the Academic 
Performance Rating Scale (APRS), a teacher report scale used to 
measure the academic performance of a child with ID (Topor et al., 
2010). The APRS consists of 19 items on which that teachers rate a 
child’s academic abilities and behaviors in the classroom on a scale 
ranging from 1 (never or poor) to 5 (quite common or excellent) (e.g., 
“What is the quality of this child’s reading skills?”).

FIGURE 2

Brief description of the PA intervention plan for each group of participants.

67

https://doi.org/10.3389/fpsyg.2024.1431890
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sabri et al. 10.3389/fpsyg.2024.1431890

Frontiers in Psychology 05 frontiersin.org

The Student-Teacher Relationship Scale (STRS) was used to 
measure the relationship between ID children and their teachers 
(Sanja, 2017; Seven and Ogleman, 2014). The STRS consists of 15 self-
report items completed by teachers that use a 5-point Likert scale to 
gain an understanding of a teacher’s relationship with a student, the 
interpersonal conduct of a student with the teacher, and the confidence 
of a teacher in knowing the feelings of the student toward the teacher 
(e.g., “This child and I always seem to be struggling with each other.”). 
Low scores indicate less conflicts and better relationships.

The Child–Parent Relationship Scale (CPRS) was used to measure 
the relationship between ID children and their parents (Driscoll and 
Pianta, 2011; Dyer et al., 2017). The CPRS is a self-report instrument 
consisting of 15 items completed by parents who evaluate their 
relationship with their child on a 5-point Likert scale (e.g., “My child 
is uncomfortable with physical affection or touch from me.”). Low 
scores indicate less conflicts and better relationships.

Statistical analysis

A series of 2 (Intervention group: MVPA vs. MPA vs. NPA; 
Between-subject) by 2 (Time: Pretest vs. Posttest; Within-subject) 
ANOVAs with scores on SNAP-IV, APRS, STRS, and CPRS as 
dependent variables were conducted by using the SPSS. If an 
interaction were found, the simple effects test and post-hoc 
comparisons were then conducted to examine the specific pattern.

Results

Table  1 shows the descriptive statistics of pretest and posttest 
scores on SNAP-IV, APRS, STRS, and CPRS total points and subscales. 
For SNAP-IV, a lower score indicates better attention, and a higher 
score indicates more attention deficiency. A decrease in scores from 
pretest to posttest means improvement of attention. For APRS, a 
higher score indicates better academic performance. For STRS and 
CPRS, a lower score indicates less conflict and a better relationship. A 
decrease in scores from pretest to posttest indicates an improvement 
in the relationship. A series of 2 (Intervention group: MVPA vs. MPA 
vs. NPA; Between-subject) by 2 (Time: Pretest vs. Posttest; Within-
subject) ANOVAs with repeated measures were conducted by using 
the SPSS.

Changes in teacher-reported attention 
deficiency (SNAP-IV)

The ANOVA with teacher-reported scores on SNAP-IV yielded a 
significant main effect of time, F (1, 99) = 241.18, p < 0.001, ηp

2 = 0.71, 
a main effect of intervention group, F (2, 99) = 25.19, p  < 0.001, 
ηp

2 = 0.34, and an interaction between time and intervention group, F 
(2, 99) = 63.84, p < 0.001, ηp

2 = 0.56. The simple effects test found that 
attention deficiency decreased significantly from pretest to posttest in 
the MVPA group, F (1, 99) = 278.53, p < 0.001, ηp

2 = 0.74, and the MPA 
group, F (1, 99) = 89.79, p  < 0.001, ηp

2  = 0.48. However, attention 
deficiency remained unchanged in the NPA group, F (1, 99) = 0.54, 
p = 0.465, ηp

2 = 0.01. Post-hoc comparison showed that the decrease of 
the MVPA group was higher than the other two groups (ps < 0.001) 

and the decrease of the MPA group was also higher than the NPA 
group (p  < 0.001), indicating both PA groups gained attention 
improvement and the MVPA group gained the highest.

Changes in parent-reported attention 
deficiency (SNAP-IV)

The ANOVA with parent-reported scores on SNAP-IV yielded 
very similar results, a significant main effect of time, F (1, 99) = 228.47, 
p  < 0.001, ηp

2  = 0.70, a main effect of intervention group, F (2, 
99) = 22.17, p < 0.001, ηp

2 = 0.31, and an interaction between time and 
intervention group, F (2, 99) = 63.18, p < 0.001, ηp

2 = 0.56. The simple 
effects test found that attention deficiency decreased significantly from 
pretest to posttest in the MVPA group, F (1, 99) = 264.32, p < 0.001, 
ηp

2 = 0.73, and the MPA group, F (1, 99) = 90.32, p < 0.001, ηp
2 = 0.48. 

However, attention deficiency remained unchanged in the NPA group, 
F (1, 99) = 0.18, p = 0.677, ηp

2 = 0.00. Post-hoc comparison showed that 
the decrease of the MVPA group was higher than the other two groups 
(ps < 0.001) and the decrease of the MPA group was also higher than 
the NPA group (p < 0.001).

Changes in academic performance (APRS)

The ANOVA with teacher-reported scores on APRS revealed a 
significant main effect of time, F (1, 99) = 53.05, p < 0.001, ηp

2 = 0.35. The 
main effect of intervention group was not significant, F (2, 99) = 2.37, 

TABLE 1 Descriptive statistics of SNAP-IV, APRS, STRS, and CPRS.

SNAP-IV
SNAP-IV (TR) SNAP-IV (PR)

Pretest Post test Pretest Post test

MVPA (n = 34) 41.82 ± 2.66 33.79 ± 2.90 41.88 ± 2.99 33.88 ± 3.19

MPA (n = 34) 41.85 ± 2.60 37.29 ± 3.47 42.03 ± 2.70 37.35 ± 3.69

NPA (n = 34) 42.00 ± 2.13 41.65 ± 2.41 42.03 ± 2.33 41.82 ± 2.15

APRS
APRS

Pretest Post test

MVPA (n = 34) 46.06 ± 4.59 50.41 ± 4.60

MPA (n = 34) 46.06 ± 4.80 48.09 ± 5.36

NPA (n = 34) 46.00 ± 2.09 46.38 ± 2.48

STRS (TR) & CPRS (PR)

Pretest Post test

STRS

MVPA (n = 34) 48.82 ± 2.66 42.76 ± 3.52

MPA (n = 34) 48.20 ± 3.05 44.44 ± 3.72

NPA (n = 34) 45.79 ± 1.90 45.58 ± 2.07

CPRS

MVPA (n = 34) 49.23 ± 2.74 42.91 ± 3.66

MPA (n = 34) 47.76 ± 2.42 44.35 ± 2.41

NPA (n = 34) 45.79 ± 2.05 45.50 ± 2.19

TR, Teachers’ ratings; PR, Parents’ ratings.

68

https://doi.org/10.3389/fpsyg.2024.1431890
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sabri et al. 10.3389/fpsyg.2024.1431890

Frontiers in Psychology 06 frontiersin.org

p  = 0.099, ηp
2  = 0.05. However, the interaction between time and 

intervention group was significant, F (2, 99) = 12.94, p < 0.001, ηp
2 = 0.21. 

The simple effects test found that academic performance increased 
significantly from pretest to posttest in the MVPA group, F (1, 99) = 64.22, 
p < 0.001, ηp

2 = 0.39, and the MPA group, F (1, 99) = 13.96, p < 0.001, 
ηp

2 = 0.12. However, academic performance remained unchanged in the 
NPA group, F (1, 99) = 0.75, p = 0.388, ηp

2 = 0.01. Post-hoc comparison 
showed that the increase of the MVPA group was higher more than the 
MPA group (p = 0.003) and the NPA group (p < 0.001). The increase of 
the MPA group was also higher than the NPA group (p = 0.045).

Changes in student-teacher relationship 
(STRS)

The ANOVA with teacher-reported scores on STRS yielded a 
significant main effect of time, F (1, 99) = 146.66, p < 0.001, ηp

2 = 0.60, 
and an interaction between time and intervention group, F (2, 
99) = 38.04, p < 0.001, ηp

2 = 0.44. The main effect of intervention group 
was not significant, F (2, 99) = 0.60, p = 0.549, ηp

2 = 0.01. The simple 
effects test found that STRS scores decreased significantly from pretest 
to posttest in the MVPA group, F (1, 99) = 160.56, p < 0.001, ηp

2 = 0.62, 
and the MPA group, F (1, 99) = 61.99, p < 0.001, ηp

2 = 0.39. However, 
STRS scores remained unchanged in the NPA group, F (1, 99) = 0.19, 
p = 0.668, ηp

2 = 0.00. Post-hoc comparison showed that the decrease of 
the MVPA group was higher than the other two groups (ps < 0.001) 
and the decrease of the MPA group was also higher than the NPA 
group (p < 0.001), indicating both PA groups gained relationship 
improvement and the MVPA group gained the highest.

Changes in child–parent relationship 
(CPRS)

The ANOVA with parent-reported scores on CPRS yielded a 
significant main effect of time, F (1, 99) = 137.85, p < 0.001, ηp

2 = 0.58, 
and an interaction between time and intervention group, F (2, 
99) = 37.38, p < 0.001, ηp

2 = 0.43. The main effect of intervention group 
was not significant, F (2, 99) = 0.41, p = 0.665, ηp

2 = 0.01. The simple 
effects test found that CPRS scores decreased significantly from pretest 
to posttest in the MVPA group, F (1, 99) = 164.40, p < 0.001, ηp

2 = 0.62, 
and the MPA group, F (1, 99) = 47.86, p < 0.001, ηp

2 = 0.33. However, 
CPRS scores remained unchanged in the NPA group, F (1, 99) = 0.36, 
p = 0.552, ηp

2 = 0.00. Post-hoc comparison showed that the decrease of 
the MVPA group was higher than the other two groups (ps < 0.001) 
and the decrease of the MPA group was also higher than the NPA 
group (p < 0.001), indicating both PA groups gained relationship 
improvement and the MVPA group gained the highest.

Discussion

The current paper employed a randomized controlled trial design 
to test whether the PA has a positive effect on cognitive functions in 
children with ID living in Pakistan, whether such effect could transfer 
to academic performance, and whether PA also improves their social 
interaction skills. The results revealed significant differences between 
pre-and posttest scores on the SNAP-IV, APRS, STRS, and CPRS after 

PA execution, indicating a significant improvement in the level of 
attention, academic performance, student-teacher relationship, and 
child–parent relationship.

Previous studies have consistently showed the beneficial effect of 
PA on cognitive functions (e.g., attention and inhibitory control) in 
developed countries/territories, with a large average effect (g > 1.00 or 
ηp

2 > 0.20) (Yang et al., 2022). In our study conducted in a Pakistani 
sample, the significant changes in scores on SNAP-IV in both MVPA 
and MPA groups compared to the NPA group showed that engaging 
ID children in PA produced a great positive effect on their level of 
attention, which replicated previous findings in the domain of 
cognitive functions with a comparable level of effect size. Meanwhile, 
a more pronounced score difference in the MVPA group suggested 
that the level of attention improvement was closely related to the 
intensity of PA. Based on these findings, it is highly encouraging to 
integrate PA into the lives of individuals with ID to improve their 
physical and cognitive well-being.

Furthermore, we  found the beneficial effect of PA could also 
transfer from attention to academic performance. However, the 
mechanism of such behavioral modification is not clear and requires 
further investigation to fully understand the link between PA and 
academic performance. According to some researchers, PA lowers 
levels of stress and anxiety, which in turn improves attention to 
complete academic tasks, complete schoolwork, and learn more 
effectively (Ibis and Aktug, 2018; Yılmaz and Soyer, 2018). 
Alternatively, others also pointed out the crucial role of PA 
interventions in promoting the development of intelligence and self-
control of school-aged children (Tomporowski et al., 2007; Farhangi 
and Alamdarloo, 2015).

Finally, according to the teachers and the parents of the ID 
children who participated in the study, there was a substantial drop 
between pre and posttest scores on the STRS and CPRS, with a lower 
score indicating a better relationship and less conflict. Higher STRS 
and CPRS score disparities between the MVPA and NPA groups 
compared to the differences between the MVPA and MPA groups also 
demonstrated that PA intensity had a significant impact on the degree 
of improvement in ID children’s relationships with their teachers and 
parents. Although MVPA had the greatest favorable effect, the 
significance of MPA cannot be overlooked, therefore both therapies 
are useful and can improve the degree of social relationships. Taken 
together, these results showed that school games have a favorable 
impact on children with ID’s quality of life as well as their physical, 
social, cognitive, and emotional development, which increases our 
confidence that participation in daily PA can be utilized as an alternate 
method of coping with the behavioral and emotional problems of 
children with ID.

Our research stands out in the field due to several distinct 
strengths compared to similar studies. In terms of internal validity, 
we implemented a rigorous participant selection process, including 
only children who had not participated in any PA programs in the 
months leading up to the study. This approach effectively controls for 
confounding factors related to prior PA levels (Farhangi and 
Alamdarloo, 2015). Our study achieved a 0% dropout rate, 
demonstrating exceptional participant retention and engagement, 
which contrasts with high dropout rates observed in previous research 
(Savaş et  al., 2016) and ensures the consistency of our data. 
Additionally, unlike prior studies (Everhart et  al., 2012), our PA 
program was led by a single fitness trainer for all participants, 

69

https://doi.org/10.3389/fpsyg.2024.1431890
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Sabri et al. 10.3389/fpsyg.2024.1431890

Frontiers in Psychology 07 frontiersin.org

minimizing variability and ensuring uniformity in training. Regarding 
external validity, we  designed a school-based PA intervention to 
evaluate its impact on children with ID. By integrating PA into 
classroom activities, our approach aims to engage ID students during 
school hours, which has significant practical implications (Protic and 
Válková, 2018; Everhart et al., 2012). We meticulously detailed each 
exercise program, including both mild and vigorous PA, to provide a 
comprehensive understanding of which types of exercise yield the 
most significant effects. This level of detail is often overlooked in 
similar research (Ilkım et al., 2018). These combined features enhance 
the reliability and validity of our study, making a substantial 
contribution to the field of PA interventions for children with ID.

Future research should expand the geographical scope to include 
all districts of Pakistan, which will help address regional differences 
and enhance the generalizability of the findings. Additionally, studies 
should involve participants from a wider age range beyond just 
primary school students to assess whether the effects of PA remain 
consistent across different developmental stages. Comparative studies 
are also recommended to examine the impact of PA on children with 
various disabilities to determine if the benefits are similar across 
different special needs groups.

Moreover, future studies should explore a variety of exercise 
modalities to identify which types of exercise produce the most 
significant behavioral improvements in children with ID. Longitudinal 
research is necessary to evaluate the long-term effects of PA on 
behavioral changes. Additionally, tailored PA programs should 
be designed and tested to determine the most effective strategies for 
enhancing behavioral outcomes within classroom and school settings. 
Addressing these areas will provide a more comprehensive 
understanding of how PA influences behavioral and academic 
achievement, ultimately leading to more effective interventions and 
educational methods.

Our findings also offer valuable insights for a range of 
professionals, including sports psychologists, physiotherapists, 
researchers, sports coaches, clinical psychologists, and psychiatrists. 
For sports psychologists and coaches, the research provides strategies 
to enhance student engagement and performance. Physiotherapists 
can adapt their therapies to support behavior modification, while 
clinical psychologists and psychiatrists can incorporate PA into their 
treatment plans. Researchers will benefit from a solid foundation for 
future research, promoting a multidisciplinary approach to improving 
outcomes for students with special needs.

Conclusion

Our results indicate that PA can significantly enhance attention, 
academic performance, and social relationships among children with 
ID. The PA intervention yielded promising outcomes, with notable 
improvements observed across all measured variables. This suggests 
that school-based PA programs are effective in boosting the well-being 
of children and adolescents with ID.

However, further experimental research is needed to identify the 
optimal combination of exercise types and durations. It is advisable 
for educational institutions to incorporate PA into their curricula and 
provide targeted training for educators to facilitate successful 
implementation. Additionally, fostering multidisciplinary 
collaboration among parents, teachers, and healthcare professionals 
will enable the development of personalized PA interventions. This 

approach can enhance educational outcomes and promote a more 
inclusive learning environment for students with ID.

Data availability statement

The datasets presented in this study can be  found in online 
repositories. The names of the repository/repositories and accession 
number(s) can be found at: https://osf.io/es8ax/?view_only=1518767
499c2492985d91a88b7f0d0d0.

Ethics statement

The studies involving humans were approved by School of 
Psychology, Beijing Sport University. The studies were conducted in 
accordance with the local legislation and institutional requirements. 
Written informed consent for participation in this study was provided 
by the participants' legal guardians/next of kin.

Author contributions

SS: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Writing – original draft. M-YZ: Validation, 
Writing – review & editing. LG: Supervision, Validation, Writing – 
review & editing. JD: Formal analysis, Supervision, Validation, Writing 
– review & editing. Z-XM: Conceptualization, Project administration, 
Supervision, Validation, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. JD is supported 
by National Nature Science Foundation of China (Project 31871098).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1431890/
full#supplementary-material

70

https://doi.org/10.3389/fpsyg.2024.1431890
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://osf.io/es8ax/?view_only=1518767499c2492985d91a88b7f0d0d0
https://osf.io/es8ax/?view_only=1518767499c2492985d91a88b7f0d0d0
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1431890/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1431890/full#supplementary-material


Sabri et al. 10.3389/fpsyg.2024.1431890

Frontiers in Psychology 08 frontiersin.org

References
American Association on Intellectual and Developmental Disability (AAIDD) (2010). 

Intellectual disability: Definition, classification, and systems of supports. 11th Edn. 
Washington, DC: American Association on Intellectual and Developmental Disability 
(AAIDD).

American Psychiatric Association (2013). Diagnostic and statistical manual of mental 
disorders. 5th Edn. Washington, DC: American Psychiatric Association.

Baron, L. J., and Faubert, C. (2005). The role of Tai Chi Chuan in reducing state 
anxiety and enhancing mood of children with special needs. J. Bodyw. Mov. Ther. 9, 
120–133. doi: 10.1016/j.jbmt.2004.03.004

Brooks, B. A., Floyd, F., Robins, D. L., and Chan, W. Y. (2015). Extracurricular 
activities and the development of social skills in children with intellectual and learning 
disabilities. J. Intellect. Disabil. Res. 59, 678–687.

Bussing, R., Fernandez, M., Harwood, M., Hou, W., Garvan, C. W., Eyberg, S. M., et al. 
(2008). Parent and teacher SNAP-IV ratings of attention deficit hyperactivity disorder 
symptoms: psychometric properties and normative ratings from a school district sample. 
Assessment 15, 317–328. doi: 10.1177/1073191107313888

Chen, M. D., Tsai, H. Y., Wang, C. C., and Wuang, Y. P. (2015). The effectiveness of 
racket-sport intervention on visual perception and executive functions in children with 
mild intellectual disabilities and borderline intellectual functioning. Neuropsychiatr. Dis. 
Treat. 11, 2287–2297. doi: 10.2147/NDT.S89083

Costa, D. S., de Paula, J. J., Malloy-Diniz, L. F., Romano-Silva, M. A., and 
Miranda, D. M. (2018). Parent SNAP-IV rating of attention-deficit/hyperactivity 
disorder: accuracy in a clinical sample of ADHD, validity, and reliability in a Brazilian 
sample. J. Pediatr. 95, 736–743. doi: 10.1016/j.jped.2018.06.014

Dandashi, A., Karkar, A. G., Saad, S., Barhoumi, Z., Al-Jaam, J., and Saddik, A. E. 
(2015). Enhancing the cognitive and learning skills of children with intellectual disability 
through physical activity and edutainment games. Int. J. Distrib. Sens. Netw. 11:165165. 
doi: 10.1155/2015/165165

Driscoll, K., and Pianta, R. C. (2011). Mothers’ and fathers’ perceptions of conflict and 
closeness in parent-child relationships during early childhood. J. Early Childhood Infant 
Psychol. 7, 1–24.

Dyer, W. J., Kaufman, R., and Fagan, J. (2017). Father-child closeness and conflict: 
validating measures for nonresident fathers. J. Fam. Psychol. 31, 1074–1080. doi: 
10.1037/fam0000384

Eriksson, L., Welander, J., and Granlund, M. (2007). Participation in everyday school 
activities for children with and without disabilities. J. Dev. Phys. Disabil. 19, 485–502. 
doi: 10.1007/s10882-007-9065-5

Everhart, B., Dimon, C., Stone, D., Desmond, D., and Casilio, M. (2012). The influence 
of daily structured physical activity on academic progress of elementary students with 
intellectual disabilities. Education 133, 298–312.

Farhangi, F., and Alamdarloo, G. H. (2015). Effect of sports activities on behavioral-
emotional problems of students with intellectual disability. Phys. Treat. 5, 145–152. doi: 
10.15412/J.PTJ.07050304

Filazoğlu-Çokluk, G., Kirimoğlu, H., Öz, A., and Ilhan, E. (2015). The effects of 
physical education and sports on the self-concept of the children with mild mental 
disabilities. Int. J. Sci. Cult. Sport. 3, 55–72. doi: 10.14486/IJSCS258

Goldshtrom, Y., Korman, D., Goldshtrom, I., and Bendavid, J. (2010). The effect of 
rhythmic exercise on cognition behavior of maltreated children: a pilot study. J. Bodyw. 
Mov. Ther. 15, 326–334. doi: 10.1016/j.jbmt.2010.06.006

Guralnick, M. J. (2011). Why early intervention works: a systems perspective. Infants 
Young Child. 24, 6–28. doi: 10.1097/IYC.0b013e3182002cfe

Guralnick, M. J. (2017). Early intervention for children with intellectual disabilities: 
an update. J. Appl. Res. Intellect. Disabil. 30, 211–229. doi: 10.1111/jar.12233

Ibis, S., and Aktug, Z. B. (2018). The effects of sports on the attention level and 
academic success in children. Educ. Res. Rev. 13, 106–110. doi: 10.5897/ERR2017.3455

Ilkım, M., Tanır, H., and Özdemir, M. (2018). Socialization effect of physical activity 
in students who need special education. Asian J. Educ. Train. 4, 128–131. doi: 10.20448/
journal.522.2018.42.128.131

Javan, A. T., Framarzi, S., Abedi, A., and Nattaj, F. H. (2014). Effectiveness of rhythmic 
play on the attention and memory functioning in children with mild intellectual disability 
(MID). Int. Let. Soc. Human. Sci. 17, 9–21. doi: 10.18052/www.scipress.com/ILSHS.17.9

Jin, J., Yun, J., and Agiovlasitis, S. (2018). Impact of enjoyment on physical activity and 
health among children with disabilities in schools. Disabil. Health J. 11, 14–19. doi: 
10.1016/j.dhjo.2017.04.004

Kristen, E. C., Philip, J. M., Ronald, C. P., Ryan, M. H., and David, R. L. (2017). 
Psychological, social and physical environmental mediators of the scores intervention 
on physical activity among children living in low-income communities. Psychol. Sport 
Exerc. 32, 1–11. doi: 10.1016/j.psychsport.2017.05.001

Mehmet, O., Mehmet, I., and Halil, T. (2018). The effect of physical activity on social 
adaptation and skills development in mentally disabled individuals. Eur. J. Phys. Educ. 
Sports Sci. 4:1146903. doi: 10.5281/zenodo.1146903

Michael, L. M., Virginia, E. F., and Amanda, K. N. (2004a). Psychometric properties 
of ADHD rating scales among children with mental retardation I: reliability. Res. Dev. 
Disabil. 25, 459–476. doi: 10.1016/j.ridd.2003.11.003

Michael, L. M., Virginia, E. F., and Christie, J. J. (2004b). Psychometric properties of 
ADHD rating scales among children with mental retardation. Res. Dev. Disabil. 25, 
477–492. doi: 10.1016/j.ridd.2003.11.002

Nicholson, H., Kehle, T. J., Bray, M. A., and Heest, J. V. (2011). The effects of antecedent 
physical activity on the academic engagement of children with autism spectrum 
disorder. Psychol. Sch. 48, 198–213. doi: 10.1002/pits.20537

Protic, M., and Válková, H. (2018). The relationship between executive functions and 
physical activity in children with an intellectual disability. Journal of physical education 
and sport, 18(2). Art 125, 844–852. doi: 10.7752/jpes.2018.02125

Reed, J. L., and Pipe, A. L. (2014). The talk test: a useful tool for prescribing and 
monitoring exercise intensity. Curr. Opin. Cardiol. 29, 475–480.

Sabri, S., Rashid, N., and Mao, Z. X. (2023). Physical activity and exercise as a tool to 
cure anxiety and posttraumatic stress disorder. Ment. Illn. 2023:4294753. doi: 
10.1155/2023/4294753

Salehpoor, M., Salesi, M., and Alamdarloo, G. (2015). The effect of exercise on anxiety 
of adolescents with intellectual disability. Phys. Treat. 5, 25–32.

Sanja, T. V. (2017). Psychometric properties of student-teacher relationship scale–
short form: Croatian validation study from preschool education context. Proceedings of 
ICERI2017 conference 16th-18th November, Seville, Spain.

Savaş, D., Hatice, D. S., and Merve, C. (2016). The impact of physical activity on 
socializing mentally handicapped children. Int. J. Human. Soc. Sci. Invent. 5, 49–51.

Savucu, Y., and Biçer, S. Y. (2009). Significance of the physical activities in individuals 
with mentally retardation: review. Turkiye Klinikleri J. Sports Sci. 1, 117–122.

Seven, S., and Ogleman, H. G. (2014). The reliability-validity studies for the student-
teacher relationship scale (STRS). Eur. J. Educ. Res. 2:179. doi: 10.15527/
ejre.201426262

Siperstein, G., Glick, G., and Parker, R. (2009). Social inclusion of children with 
intellectual disabilities in a recreational setting. Intell. Dev. Disabil. 47, 97–107. doi: 
10.1352/1934-9556-47.2.97

Swanson, J. M. (1992). School-based assessments and interventions for ADD students. 
Irvine, CA: K. C. Publishing.

Swanson, J. M., Sandman, C. A., Deutsch, C., and Barren, M. (1983). Methylphenidate 
(Ritalin) given with or before breakfast: I. Behavioral, cognitive, and electrophysiological 
effects. Pediatrics 72, 49–55.

Tomporowski, P. D., Davis, C. L., Miller, P. H., and Naglieri, J. A. (2007). Exercise and 
children’s intelligence, cognition, and academic achievement. Educ. Psychol. Rev. 20, 
111–131. doi: 10.1007/s10648-007-9057-0

Topor, D. R., Keane, S. P., Shelton, T. L., and Calkins, S. D. (2010). Parent involvement 
and student academic performance: a multiple mediational analysis. J. Prev. Interv. 
Community 38, 183–197. doi: 10.1080/10852352.2010.486297

Yang, M.-T., Lee, W.-T., Liang, J.-S., Lin, Y.-J., Fu, W.-M., and Chen, C.-C. (2014). 
Hyperactivity and impulsivity in children with untreated allergic rhinitis: corroborated 
by rating scale and continuous performance test. Pediatrics Neonatol. 55, 168–174. doi: 
10.1016/j.pedneo.2013.09.003

Yang, W., Liang, X., and Sit, C. H. P. (2022). Physical activity and mental health in 
children and adolescents with intellectual disabilities: a meta-analysis using the RE-AIM 
framework. Int. J. Behav. Nutr. Phys. Act. 19:80. doi: 10.1186/s12966-022-01312-1

Yılmaz, A., and Soyer, F. (2018). Effect of physical education and play applications on 
school social behaviors of mild-level intellectually disabled children. Educ. Sci. 8:89. doi: 
10.3390/educsci8020089

Zieff, M. R., Hoogenhout, M., Eastman, E., Christ, B. U., Galvin, A., de Menil, V., et al. 
(2023). Validity of the SNAP-IV for ADHD assessment in south African children with 
neurodevelopmental disorders. J. Autism Dev. Disord. 53, 2851–2862. doi: 10.1007/
s10803-022-05530-1

71

https://doi.org/10.3389/fpsyg.2024.1431890
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.jbmt.2004.03.004
https://doi.org/10.1177/1073191107313888
https://doi.org/10.2147/NDT.S89083
https://doi.org/10.1016/j.jped.2018.06.014
https://doi.org/10.1155/2015/165165
https://doi.org/10.1037/fam0000384
https://doi.org/10.1007/s10882-007-9065-5
https://doi.org/10.15412/J.PTJ.07050304
https://doi.org/10.14486/IJSCS258
https://doi.org/10.1016/j.jbmt.2010.06.006
https://doi.org/10.1097/IYC.0b013e3182002cfe
https://doi.org/10.1111/jar.12233
https://doi.org/10.5897/ERR2017.3455
https://doi.org/10.20448/journal.522.2018.42.128.131
https://doi.org/10.20448/journal.522.2018.42.128.131
https://doi.org/10.18052/www.scipress.com/ILSHS.17.9
https://doi.org/10.1016/j.dhjo.2017.04.004
https://doi.org/10.1016/j.psychsport.2017.05.001
https://doi.org/10.5281/zenodo.1146903
https://doi.org/10.1016/j.ridd.2003.11.003
https://doi.org/10.1016/j.ridd.2003.11.002
https://doi.org/10.1002/pits.20537
https://doi.org/10.7752/jpes.2018.02125
https://doi.org/10.1155/2023/4294753
https://doi.org/10.15527/ejre.201426262
https://doi.org/10.15527/ejre.201426262
https://doi.org/10.1352/1934-9556-47.2.97
https://doi.org/10.1007/s10648-007-9057-0
https://doi.org/10.1080/10852352.2010.486297
https://doi.org/10.1016/j.pedneo.2013.09.003
https://doi.org/10.1186/s12966-022-01312-1
https://doi.org/10.3390/educsci8020089
https://doi.org/10.1007/s10803-022-05530-1
https://doi.org/10.1007/s10803-022-05530-1


Frontiers in Psychology 01 frontiersin.org

Gender differences in skilled 
performance under failure 
competitive environments: 
evidence from elite archers
Chunhua Li  and Yangqing Zhao *

School of Physical Education and Health, Wenzhou University, Wenzhou, Zhejiang, China

Introduction: Psychologists are particularly interested in how people operate in 
stressful settings. The sporting arena is a “natural laboratory” for studying how 
people behave and perform in high-pressure situations. This study explores the 
gender differences in archers’ ability to cope with adversity, highlighting the 
significant cold-hand effect observed in both male and female archers, with 
notable differences in the last arrow performance under pressure.

Methods: Our method is a Poisson general linear model -based test for the cold 
hand that examines how the performance of the last arrow per set depends on 
the performance of the previous two shots. We also interact the player’s gender 
with performance on the previous two arrows and game status to test for gender 
differences in response to past performance and intermediate game status.

Results: The Poisson regression analysis reveals that male and female archers’ 
performance dropped significantly after experiencing two consecutive missing 
bullseyes, which means a cold-hand effect exists. However, although there was no 
significant difference in the performance of male and female archers on the third 
arrow, female archers have significantly lower last arrow per set scores than male 
archers after near poor performance or being in a situation where losing can only 
be avoided by winning the current set.

Discussion: This finding suggests that female archers are more vulnerable to the 
potentially negative effects of adversity caused by trailing or recent failures than 
their male counterparts. We attempt to explain the reasons behind the results 
above from both psychological and physiological perspectives.

KEYWORDS

performance under pressure, gender differences, cold hand, feedback, competition

1 Introduction

Psychologists are particularly interested in how people operate in stressful settings. The 
sporting arena is a “natural laboratory” for studying how people behave and perform in high-
pressure situations. Sports have traditionally been gender segregated, with separate 
tournaments and opportunities for men and women. As a result, gender differences in sports 
have sparked much attention, allowing us to investigate the physical, mental, and social 
elements that influence people’s athletic performance (Handelsman et al., 2018).

Previous research findings into gender disparities in resilience have been inconsistent and 
contradictory. A considerable amount of literature has found gender-based differences in response 
to setbacks. Weinberg and Jackson (1989) studied gender disparities in tennis players’ ability to 
win a match after losing the first set. Overall, males were more likely to come from behind than 
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females among junior-aged players. Gill and Prowse (2014) find that 
women take discouraging news worse than men do. Similarly, some 
studies have found that women perform just as well as men in high-
pressure scenarios such as teaching or professional tennis (Paserman, 
2007; Lavy, 2012). However, Banko et al. (2016) analyzed tennis data to 
determine whether females react more negatively to setbacks than males. 
And they did not discover any difference in their reactions. Recent 
research conducted by Toma (2017) and Bucciol and Castagnetti (2020) 
reveals that men and women are equally prone to choking under pressure.

Some studies are dedicated to examining gender differences in 
competitiveness during the critical stages of competitions. Analyzing 
tennis data, the detailed point-by-point analysis reveals that, relative 
to men, women are substantially more likely to make unforced errors 
at crucial junctures of the match (Paserman, 2023). However, Cohen-
Zada et al. (2017b) discovered that only men’s performance decreases 
following a loss in a bronze medal fight.

Other studies on gender differences in professional sports 
concentrated on financial incentives and their effects on performance 
(Maloney and McCormick, 2000; Deaner, 2006; Gilsdorf and Sukhatme, 
2008; Lallemand et  al., 2008; Frick, 2011). All studies show women 
succumbing to the pressure that comes with significant prizes at risk. 
Other research discovered that men professional golfers (PGA) 
performed better when their financial benefits increased (Ehrenberg and 
Bognanno, 1990a; Ehrenberg and Bognanno, 1990b). However, another 
study failed to duplicate the men’s results using the 1992 PGA records 
(Orszag, 1994), and overall results in this area of research are mixed.

On the other hand, in academic settings, other studies suggest that 
men outperform women under increased competition (Orszag, 1994; 
Azmat et al., 2016; Cai et al., 2019). Gneezy et al. (2003) find that the 
relative and absolute performance of males increases as competition 
intensifies. The performance of female students dominates that of 
male students in the less competitive exam, whereas the opposite 
holds in the more competitive exam. A similar picture emerges from 
the study by Morin (2015).

According to the above literature, women are less resilient to stress 
than men, except in the sport of tennis where this is controversial. 
We examine data from professional recurve archery players on the men’s 
and women’s tours to determine if women react worse to competitive 
failures or in the critical stage of competition. We aim to understand not 
only whether female and male contestants react differently to poor 
performance in the past but also to explore the potential psychological 
mechanisms, such as self-confidence and competitive anxiety, that may 
drive these differences. Our key findings are significant in understanding 
the impact of feedback on performance. Professional sports provide a 
fruitful setting for studying gender differences in decision-making and 
performance (Kahn, 2000; Paserman, 2007; Cohen-Zada et al., 2017a), as 
well as behavioral differences between men and women (Malueg and Yates, 
2010; González-Díaz et al., 2012; Banko et al., 2016). Archery statistics 
contain three valuable attributes for examining gender disparities. Optimal 
shooting performance is typically achieved when arousal levels are low or 
moderate. Hence, it necessitates precise motor control, stability, and the 
capacity to avoid involuntary muscular contractions (Robazza et al., 1998). 
Such attributes of archery, which differentiate it from more intense sports 
such as judo or tennis, enable us to disregard the influence of physiological 
(testosterone) and physical factors on gender disparities. Furthermore, no 
bewildering impacts arise from collaborative gameplay, defensive tactics, 
or score-dependent strategies. Elite archers consistently prioritize 
attentiveness to each arrow and strive to achieve optimal accuracy by 
targeting the center. Ultimately, male and female athletes experience the 

same competitive settings. Both male and female individual matches follow 
a best-of-five format. Every shot is captured from a consistent distance, 
with brief time intervals separating them.

Our first objective in the current study is to identify cold-hand 
effects in archery and whether the magnitude of the cold-hand effect 
is significantly different between men and women. We specifically 
want to find out if the last arrow in each set performs worse after the 
previous worse performance. The concept of “cold-hand” sheds light 
on the hot-hand literature.

There is a lot of research supporting the hot-hand effect, but there 
is less research on the cold-hand effect (Arkes, 2010; Yaari and 
Eisenmann, 2011; Bocskocsky et al., 2014; Miller and Sanjurjo, 2015), 
with only limited literature supporting it (Arkes, 2016). Cold hand 
effect is a negative momentum, which predicts that failure increases 
the probability of subsequent failure. Following this, our primary aim 
is to examine whether these impacts vary by the athletes’ gender.

The second empirical goal of this paper is to determine whether the 
magnitude of the gender disparity differs according to the game’s critical 
stage, or the final arrow’s dynamic game state in a given set. For this reason, 
we categorize the competitive situation into four types. We speculate that 
under condition C1 (losing the current set will result in the loss of the 
entire game while winning the set will have no impact on the outcome of 
the game), the athletes experience the greatest pressure, and in such 
condition, they must win the next set to avoid elimination, encounter the 
adversity. We attempt to utilize the aforementioned indicators to discover 
the gender gap in the ability to bounce back from adversity.

2 Materials and methods

2.1 Recurve archery data

The target in recurve archery is 70 meters away. It has 10 
concentric rings, with the center scoring 10 points and the outside 
circles scoring less (Figure 1). No points are awarded if an arrow 
misses the target completely.

FIGURE 1

Recurve target face.
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Tournaments comprise two phases: the “ranking round” and the 
“elimination round.” During the ranking round, athletes shot a total of 
72 arrows in order to determine their rankings. During the elimination 
rounds, athletes of comparable rankings compete against one another. 
The highest-ranked athlete competes against the lowest-ranked athlete; 
the second-highest-ranked athlete competes against the second-to-last 
competitor, and so on. Each match ends with the loser falling out and 
the winner advancing. This continues until just two competitors 
compete in the final. Semifinal losers compete for third place.

In a match, athletes compete in a best-of-five set format. Each set 
contains three arrows for each participant. The winner of a set receives 
two points, while a tie awards both competitors one point. The first 
player to reach six points wins. Each set begins with the higher-ranked 
athlete shooting first, and then the athlete with fewer points shoots 
first in the next set.

In current study, elite athletes are those who compete in 
international (London 2012, Rio 2016, Tokyo 2020 Olympics, Yankton 
2021 Hyundai World Archery Championships) and continental 
championships (Antalya European Grand Prix 2021). Athletes who 
were unable to participate in the above events were excluded due to 
the unavailability of competition data. We have collected arrow-by-
arrow data from various archery events such as the London 2012, Rio 
2016, Tokyo 2020 Olympics, the Yankton 2021 Hyundai World 
Archery Championships, and the Antalya European Grand Prix 2021. 
This data was obtained from the official World Archery Federation 
website.1 For the London 2012 Olympics archery game, we obtained 
the data from the archived website.2 After collecting the data, 
we  examined it thoroughly for 10 years from 2012 to 2021. 
We discovered 6,374 instances of three consecutive shots, totaling 
19,122 shots. For each set of three shots, we recorded the player’s 
identity, the points achieved, the shooting order, whether the player 
participated in the Olympics or other games, and the set points in the 
game when the shots were taken.

We thoroughly examined the arrow-by-arrow data spanning 
10 years from 2012 to 2021. In total, we discovered 6,374 instances of 
three consecutive shots, totaling 19,122 shots. For each set of three 
shots, we  recorded the points achieved, the player’s identity, the 
shooting order, whether the player participated in the Olympics or 
other games, and the set points in the game when the shots were taken.

2.2 Variables

Our analysis is aimed at understanding whether the previous 
poor results or unfavorable game status affect subsequent players’ 
performance and whether this effect is heterogeneous according to 
gender. Our empirical strategy is quite simple: We first analyze the 
respective scores of archers in their third arrow in relation to the 
outcome of the previous two shootings. Specifically, we compared the 
points scored on the third shot under four scenarios: after two 
consecutive 10s (Momentum A, Hit-Hit), after a first shot of 10 and 
a second miss of 10s (Momentum B, Hit–Miss), after a first miss of 

1 https://worldarchery.sport/events/results

2 https://webarchive.nationalarchives.gov.uk/ukgwa/20130301124206/http://

www.london2012.com/archery/event/men-individual/

10 and a second shot of 10 points (Momentum C, Miss-Hit), and after 
two consecutive missing 10s (Momentum A, Miss–Miss). If a cold-
hand effect exists, we expect to observe lower scores on the third shot 
following two consecutive 10s than following the other combinations. 
If an archer’s performance significantly decreases after missing 10 
points compared to those hitting 10 points, we consider it to be the 
existence of a cold-hand effect (Table 1). To investigate whether men 
and women respond differently to the outcome of the first two 
arrows, we conducted a regression analysis. We used the performance 
of the third arrow as the dependent variable and the outcome of the 
previous two shootings (momentum type) as independent variables. 
The momentum type is crucial for understanding the cold-hand 
effect, with “Hit–Hit” scenarios potentially reinforcing performance, 
while “Miss–Miss” scenarios are expected to exacerbate performance 
declines. A deeper exploration of how these scenarios interact with 
gender could offer richer insights. We also included the gender of the 
player as an interaction term. Next, we performed the same analysis 
using game status as an additional independent variable. To account 
for differences in players’ abilities and heterogeneity, we used both 
players’ scores in ranking rounds.

2.2.1 Game status
The game status is separated into four categories: “C0” (winning 

or losing the current set has no impact on the outcome of the game), 
“C1” (losing the current set will result in the loss of the entire game 
while winning the set will have no impact on the outcome of the 
game), “C2” (winning the set wins the game, otherwise losing the 
game.), “C3” (winning the set will win the game; losing the set will 
not impact the game’s result). Status C0 occurs in a non-decisive set, 
hence we assume that the pressure it generates is the lowest. The 
other three states all occur in the decisive set, and we believe that 
their pressure is ranked from highest to lowest as C1, C2, C3. 
Similarly, losing the current set in state C1 and C2 means being 
eliminated, while in state C3, it does not lead to elimination. And 
winning the current set in state C2 means ultimate victory, while 
winning the current set in state C1 only means being spared 
from elimination.

2.2.2 Player heterogeneity
This is based on the apparent fact that a player’s overall skill level 

influences their performance. Compared to bad shooters, proficient 
archers are more likely to shoot better on their third attempt. 
We used their ranking round score to estimate the strength ratio 
(score ratio = player’s ranking score/opponent’s ranking score) 
between the two players in a match, accounting for variations in 
athlete ability.

2.2.3 Tournament type
We documented whether the match took place during the 

Olympics or the World Championship games to ascertain whether 
there was a competitive edge during the Olympics. The binary variable 
“Game Type” equals one for the Olympics (London 2012, Rio 2016, 
Tokyo 2020 Olympics) and zero for others (Yankton 2021 Hyundai 
World Archery Championships, Antalya European Grand Prix 2021).

2.2.4 Shooting order
Individual competitions adopt alternating shooting; the higher-

ranked archer shoots first in the first set, and the archer with lower set 
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points shoots first in the next set. Thus, the dummy variable Order is 
one for shooting first and zero otherwise.

2.3 Statistical analysis

Since the dependent variable is a count of integers, we used a 
Poisson general linear model (GLM), which detected under-dispersion 
(Zuur et al., 2009). To correct for this, we used a quasi-GLM with the 
variance given by φ × μ, where μ is the mean and φ is the dispersion 
parameter estimated at 0.231. This adjustment means that all standard 
errors were multiplied by 0.481 (the square root of 0.231). It should 
be mentioned that under-dispersed count data can be handled using 
the quasi-Poisson approach (Hostetler et al., 2012; Otterbeck et al., 
2019). While a negative binomial regression model could address 
potential overdispersion, the quasi-Poisson model was chosen due to 
its better fit for the specific data characteristics observed in this study.

For all GLM analyses conducted in this paper, the “Multicomp” 
package was used to conduct pairwise comparisons of means. The 
statistical software package R (R development core team 2018) was 
utilized for statistical analyses and graphing. All tests were two-tailed, 
and a p-value below 0.05 was considered significant.

Our final method is a Poisson regression-based test for the cold 
hand that examines how the performance of the last arrow per set 
depends on the performance of the previous two shots.

We also interact the player’s gender with performance on the 
previous two arrows and game status to test for gender differences in 
response to past performance and intermediate game status.

Our Poisson regression takes the following form:

 ( ) ( ) ( )Arrow3 ~ Possion and and vari i i i i iE Y Yµ µ ϕ µ= = ×

 

( ) 0 1

2 3 4
5 6
7

log Momentum Game Status
Heterogeneity Game Type Order
Gender Momentum Gender
GameStatus Gender

i i i

i i i
i i i

i i i

µ α β β
β β β
β β
β ε

= + + +
+ + +

+ × +
× +

Arrow3i, with the number of points on the last arrow per set i, is 
Poisson distributed with a mean of iµ .

3 Results

3.1 Cold-hand effects

The statistically significant evidence of a cold-hand effect is 
presented in Table 2. This is supported by the negative and significant 
coefficients that are linked to previous worst performances 
[t = −12.862 eβ = 0.878 (0.86–0.90), p < 0.001], specifically missing the 
bullseye twice in a row. It indicates significantly lower scores (12.2%) 
after two missing 10-point shots compared to the case after two 
10-point shots.

Moreover, the conditional score of the third shot after two missing 
10-point shots is significantly higher than the average score following 
the other cases (p < 0.001, Figure 2A).

In conclusion, Table 2 shows that archers tend to shoot worse after 
missing the bullseye twice, regardless of the player’s gender, general 
skill, game status, shooting order, or game type. The cold-hand effect, 
while statistically significant, also presents practical implications for 
coaching strategies, suggesting that interventions should focus on 
enhancing resilience after consecutive poor performances.

3.2 Control variables

In Poisson regression, we see that the player’s general skill has a 
highly significant effect on their conditional score for the third shot 
(Figure 2F). This takes into account the size and statistical importance 
of heterogeneity. And this control variable is the most important thing 
in these regressions. Also, the “Game Type” binary variable shows a 
higher score on the third shot per set in Olympic games than in 
Championship games (Figure 2C). Both the player heterogeneity and 
game type effect are significant at the 0.0001 level.

Furthermore, when in game status C1 (losing the current set 
will result in the loss of the entire game while winning the set will 
have no impact on the outcome of the game), archers perform 
worse on the third arrow than when it is in game status C0 (winning 
or losing the current set has no impact on the outcome of the game, 
Figure 2D). However, none of these differences among statuses were 
statistically significant (Table 2). Similarly, the order of archery had 
no significant effect on the performance of the third arrow 
(t = 0.017, p = 0.986).

TABLE 1 Definition and descriptive statistics of dependent and independent variables (N  =  6,374).

Variable Name Type Classification Mean Median Std Min Max

Dependent 

variable

Arrow3 Continuous Player’s points on their 

third shot
8.25 9 1.468 0 10

Independent 

variable

Momentum Categorical We then classify the momentum type into four categories: “A” (Hit–Hit, n = 827), “B” (Hit–Miss, n = 1753), 

“C” (Miss–Hit, n = 675), and “D” (Miss–Miss, n = 3,119)

Gender Dummy 1 = male (n = 3,380), 0 = female (n = 2,994)

Status Categorical C0 (n = 4,108), C1 (n = 999), C2 (n = 268), C3 (n = 999)

Player 

heterogeneity

Continuous =one archer’s ranking 

score/opponent’s ranking 

score

1.002 1 0.057 0.648 1.543

Game type Dummy 1 = Olympic games (n = 3,236), 0 = others (3138)

Order Dummy 1 = second (n = 3,187), 0 = first (3187)

“Hit” means hit the bullseye, “Miss” does not. “-” left is the first arrow score, right is the second arrow score. Numbers in parentheses represent sample sizes.
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By including these variables in our study, we  improve the 
reliability of our findings and reinforce the conclusion that the cold-
hand phenomenon is present in repeated archery attempts.

3.3 Gender differences

Although male archers scored slightly higher than female archers 
on the last arrow of each set (Figure  2B), this difference was not 
significant (t = 1.214, p = 0.225). Table  2 shows that the coefficient 
(0.035) for the interaction between gender and the previous worst 
performance (missing bullseye twice) is positive. This information 
indicates that when archers get equal bad scores on the first two 
arrows, male athletes do much better on the third arrow than female 
athletes, with a 3.5% difference (p < 0.001, Figure 3A).

Another significant aspect of the interaction effect is between 
gender and game status. In a situation where losing can only 
be avoided by winning, the third arrow performance gap between 
male and female athletes significantly increased by 2.4% (Table 2). 
This suggests that the decline in the performance of female athletes on 
the third arrow is considerably higher than that of male athletes when 
on the verge of failure (game status C1, Figure 3B).

4 Discussion

This paper uses archery, an individual sport with an isolated 
single-sex structure, to verify potential gender differences in 
competitive behaviour. We find evidence supporting the existence of 
a negative momentum (cold-hand) effect—that is, a poor performance 
on the previous two shots leads to a worse performance on the final 
shot. Such supportive evidence in favour of the “failure breeds failure” 
indicates the presence of cold-hand effect.

Our study enables us to conclude that gender differences are 
more pronounced in reaction to a negative result. In a situation where 
losing can only be  avoided by winning or facing poor previous 
performance, female athletes have 2.4 and 3.6% lower performance 
than their male counterparts. The above results indicate a gender 
difference in the ability to handle pressure between men and women 
in elite recurve archery. Similar findings on choking under pressure 
in archery have been discussed by Diotaiuti et  al. (2021), who 
explored the psychological factors contributing to performance 
declines in high-stakes situations.

Consequently, our findings complement those of Banko et  al. 
(2016), who found that women perform considerably worse when 
trailing by a substantial margin. This finding is consistent with that of 
De Paola and Scoppa (2017), who indicate that women can handle 
pressure just as well as men, as long as they are not lagging.

Regarding the gender difference in handling pressure from near 
setbacks, the results are inconsistent. Lackner and Weichselbaumer 
(2023) find that women perform considerably worse after near 
setbacks in tennis, while Banko et al. (2016) suggest that women are 
not more prone to losing due to setbacks. These findings align with 
recent research by Diotaiuti et  al. (2021) on choking episodes in 
archery, which also highlight the importance of psychological 
resilience in maintaining performance under pressure.

We attempt to explain the reasons behind the results above from 
both psychological and physiological perspectives. From a 
psychological perspective, the following four types of gender 
differences can explain the above-mentioned gender differences.

4.1 Gender differences in self-confidence

Published reports suggest that men generally have higher self-
confidence than females in competitive situations (Lirgg, 1991; 
O’Connor et  al., 2020). Research has demonstrated that receiving 
negative feedback can diminish self-assurance, especially in women 
(Roberts and Nolen-Hoeksema, 1989), perhaps leading to decreased 
performance (Woodman and Hardy, 2003). Lirgg (1991) emphasized 
the possibility that males tend to overestimate their performance, 
whereas females may underestimate their performance, which can 
lead to differences in confidence ratings (Lirgg, 1991).

Undoubtedly, self-confidence must play a role in archers’ ability 
to bounce back from adversity. Self-confidence will impact archers’ 
subsequent motivation and performance after an abysmal 
performance or facing near failure. According to prior theory and 
research, males may be more resilient to such a loss due to a higher 
level of self-confidence. On the other hand, because females’ self-
confidence may be more sensitive to feedback, a setback may be more 
likely to reduce females’ self-confidence and interfere with 
subsequent performance.

TABLE 2 Quasi-Poisson regressions predicting average scores in the first 
and second versus third shots (N  =  6,374).

Parameters β (95% CI)
Stand 
error

t

Intercept 1.696 (1.619, 1.774) 0.04 42.857***

Gender (male vs. 

female)

0.014 (−0.009, 0.037) 0.012 1.215

Momentum A#

Momentum B −0.089 (−0.11, −0.067) 0.011 −8.112***

Momentum C −0.075 (−0.1, −0.05) 0.013 −5.79***

Momentum D −0.131 (−0.151, −0.111) 0.01 −12.862***

Player heterogeneity 0.41 (0.337, 0.483) 0.037 11.011***

Type (olympic vs. 

champion)

0.151 (0.143, 0.16) 0.004 35.279***

Order (second vs. first) 0 (−0.01, 0.01) 0.005 0.017

Status: C0#

Status: C1 −0.017 (−0.035, 0) 0.009 −1.944

Status: C2 −0.02 (−0.049, 0.008) 0.015 −1.377

Status: C3 0.004 (−0.014, 0.021) 0.009 0.408

Gender × Momentum B 0.025 (−0.002, 0.052) 0.014 1.828

Gender × Momentum C 0.004 (−0.028, 0.036) 0.016 0.233

Gender ×Momentum D 0.035 (0.01, 0.06) 0.013 2.75**

Gender × C1 0.024 (0.001, 0.046) 0.011 2.075*

Gender × C2 0.004 (−0.036, 0.044) 0.02 0.212

Gender × C3 −0.002 (−0.024, 0.02) 0.011 −0.212

φ 0.21

pseudo-R2 0.231

***, **, and * denotes statistical significance at the 0.1, 1, and 5% levels, respectively.  
β denotes estimated coefficients. # denotes Reference categories. φ  denotes dispersion 
parameters.
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4.2 Gender differences in competitive 
anxiety

Male athletes typically display lower levels of anxiety than female 
athletes (Krane and Williams, 1994; Correia and Rosado, 2019). 
Female athletes exhibited higher levels of competitive trait anxiety 
(Kristjánsdóttir et al., 2018) and higher levels of worries (O’Donoghue 
and Neil, 2015).

The intensity and direction of competitive trait anxiety were 
investigated by Perry and Williams (1998) based on gender disparities 
(Perry and Williams, 1998). While cognitive anxiety levels were not 
different between males and females, females were more likely to have 
a debilitating interpretation of it.

Females reported that cognitive anxiety was a hindrance to tennis 
performance. In addition, males more often interpreted somatic and 
cognitive anxiety as facilitative to competitive performance. The 
female archers exhibited higher levels of felt arousal and cognitive 
anxiety than the male archers.

Gender differences in levels of competitive trait anxiety might 
contribute to the understanding of potential gender differences in 
archers’ ability to overcome a disadvantageous situation.

4.3 Gender differences in athletic coping

Studies have shown that males tend to employ problem-focused 
coping strategies more frequently, while females rely more on 

emotion-focused coping strategies (Tamres et  al., 2002; 
Hammermeister and Burton, 2004; Anshel et  al., 2009). 
Psychological factors of competitive anxiety are related to coping 
strategies (Hoar et al., 2010). Active coping, planning, effort, and 
suppression of competing activities are examples of problem-
focused coping methods that have a positive correlation with 
positive affect (Watson et  al., 1988), which is a reflection of 
enjoyable engagement. Positive affect was also found to be inversely 
correlated with behavioural disengagement and wishful thinking 
(Gaudreau et al., 2002).

These findings have implications for archers’ responses to 
frustration in a match. If females are more likely to resign after a 
failure and males are more likely to engage in problem-focused 
strategies, males are more equipped to overcome a loss.

4.4 Gender differences in competitiveness

Extensive literature confirms the presence of a significant and 
enduring disparity between genders in terms of competition (Frick, 
2011; Wozniak, 2012; Deaner et al., 2016; Birk et al., 2019). Trait 
competitiveness measures have shown that males are more 
competitive than females. Studies showing females as more 
competitive have had small samples of high-level athletes, which are 
not typical of females. In contrast, the male samples were more 
prominent and more representative. Although the results are 
inconsistent, there seems to be reasonable support for this gender 

FIGURE 2

Graphical plots for simple main effects. (A) The third arrow scores versus momentum. (B) The third arrow scores versus sex. (C) The third arrow scores 
versus tournament. (D) The third arrow scores versus status. (E) The third arrow scores versus shooting order. (F) The third arrow scores versus player 
heterogeneity.
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difference. A high level of competitiveness would likely contribute to 
an archer’s motivation to overcome a loss.

Summing up, differences exist between the two gender groups in 
a variety of fields such as confidence, anxiety, coping strategy, and 
competitiveness. Such variation may explain the causes of sex 
differences in response to failures.

From a physiological perspective, poor performance in recurve 
archery was correlated with high real-time heart rate (Lu and Zhong, 
2023). Some heart rate variability (HRV) studies have indicated that 
females may exhibit a higher overall complexity of heart rate dynamics 
than males (Ryan et al., 1994). Women show a greater mean heart rate 
(Koenig and Thayer, 2016). It should be mentioned that a higher heart 
rate—which indicates an increase in psychological stress—is 
associated with lower scores. Archery is a sport that requires fine 
movement control, and postural stability is considered an important 
variable in achieving high performance (Sarro et  al., 2021). An 
increased heart rate can accelerate the imbalance of the human body 
posture and reduce the ability of people to maintain body balance 
posture. Subsequently, it affects shooting performance.

Furthermore, the gender-specific autonomic differences may 
contribute to the weaker resilience to setbacks in females. For example, 

during adolescence, girls are 3 times more likely to develop post-
traumatic stress disorder (PTSD) than boys (McLaughlin et al., 2013). 
Sex or gender differences in cognitive styles contribute to resilience 
for post-traumatic stress disorder (PTSD) and other mood disorders.

4.5 Limitation

The absence of qualitative data on psychological factors and 
athletes’ backgrounds limits the depth of the conclusions that can 
be  drawn. Unfortunately, the constraints of our data prevent a 
thorough investigation into the disparities in how men and women 
respond to failure across various sports, the labour market, and marital 
outcomes. The results may not be fully applicable to other sports or 
competitive contexts where the dynamics of pressure and feedback 
differ significantly. Additionally, the dataset lacks detailed information 
on psychological interventions or external support factors, which 
could play a significant role in shaping athletes’ responses to pressure. 
Furthermore, our analysis is limited in its capacity to elucidate the 
underlying causes for the observed gender differences in the archery 
context. The observed gender differences in response to consecutive 

FIGURE 3

Graphical plots for interaction effects. (A) gender by momentum type interaction; (B) gender by status interaction.
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poor performances may be  influenced by other factors such as 
experience level, access to psychological support, and prior exposure 
to high-pressure situations, which should be  considered in future 
research. It is recommended that future studies, equipped with more 
extensive data, delve deeper into these issues to provide a more 
comprehensive understanding of high-level performance under stress.

5 Conclusion

We utilize large-scale data from elite recurve archery to investigate 
gender differences in performance feedback. The detailed arrow-by-
arrow analysis reveals that, relative to men, women are substantially 
more likely to react negatively to negative feedback. We have found 
that women tend to experience a stronger discouragement effect than 
men when in a situation where losing can only be avoided by winning 
or facing recent poor performance. The insights gained from this 
study may be of assistance to investigate the gender gap in the ability 
to handle pressure.

6 Practical applications

Our findings can help us understand why gender differences occur 
in various situations where individuals compete one after another and 
receive feedback on their interim performance. Furthermore, future 
investigations should conduct more comprehensive analyses using 
simulations to enhance the statistical robustness of our discoveries and 
gain deeper insights into the presence of the hot hand or momentum 
phenomenon. For instance, in a professional context, training 
programs could be designed to enhance resilience in female employees, 
drawing parallels with strategies used to bolster performance in high-
pressure sports like archery.
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Introduction and methods: This study aimed to investigate the motivational 
processes behind self-regulated learning and performance among 192 soccer 
players (82 girls) for three age groups (14–16 years old) eligible for the Norwegian 
national football team. A conditional process model was proposed and tested 
with achievement goals as mediators between achievement motives on the 
one hand and coach-reported performance and self-regulated learning on the 
other hand. The probability of success was examined as a potential moderator 
in the motivational process.

Results: As predicted, motives to achieve success directly influenced planning 
and reflection/evaluation, whereas the influence of the success motive on 
regulation of effort was explained partly by task- and self-based approach goals. 
The motive to achieve success was, however, particularly crucial for maintaining 
these beneficial regulatory processes when the probability of success was 
found to be from moderate to low. Concerning the avoidance paths, the data 
supported only some of our original hypotheses. The motive to avoid failure 
predicted all three types of avoidance-based (task, self, and other) and other-
based approach goals but did not contribute to explaining planning, reflection/
evaluation, regulation of effort, or performance. There were no significant 
correlations between motivation variables and coach-reported performance. 
Moreover, girls were more motivated to avoid failure than boys, while both sexes 
achieved similar scores for football-specific self-regulated learning, probability 
of success, achievement goals, and motive to achieve success.

Discussion: The results are discussed considering a hierarchical motivation model.

KEYWORDS

self-regulation, performance, elite youth soccer players, approach-avoidance 
motivation, achievement goals, fear of failure, achievement motives

Introduction

The prioritization of talent development in soccer has contributed to increasing scientific 
interest in both identifying and developing soccer talents over the past 20 years (e.g., Gledhill 
et al., 2017; Williams et al., 2020). Developing high level of soccer skills is a complex process 
based on multidimensional global and soccer-specific factors, including physiological, 
sociological, psychological, physical, and technical soccer-based factors (Williams et al., 2020). 
In this multifaceted spectrum, there has been increasing interest in the psychological 
dimension, such as motivation (Musculus and Lobinger, 2018) and expertise development 
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(McCardle et al., 2018), even though the significance of motivation in 
talent development and soccer performance is well documented 
(Gledhill et al., 2017).

Elliot’s (1999) hierarchical motivation model has been widely used 
in educational and sport studies and has been shown to predict 
learning processes and future achievements. The hierarchical model 
operates with achievement goals as the construct designed to help us 
understand the direction of behavior by addressing the question of 
“what” individuals want to achieve. It also incorporates achievement 
motives to account for the energization of behavior, addressing the 
question of why individuals want to achieve (“the antecedent”) (Elliot 
and Thrash, 2001). For young football talents to transition into elite 
football, not only is energy and goal direction required but also the 
ability to regulate their own learning processes (Larsen et al., 2012). 
Consequently, how motives and goals influence the way a group of 
talents regulates their own learning processes is likely to be crucial for 
the learning outcomes and performances over time, making it a 
compelling subject for further investigation. However, few studies 
include both the antecedents and the outcomes simultaneously 
(Lochbaum et al., 2017), and the links in the hierarchical model have 
not been similarly explored in soccer studies (Lochbaum and 
Gottardy, 2015). In the present research, we will use the hierarchical 
model as a framework to investigate motivational processes (both 
what provides energy and direction) behind self-regulated learning 
and performance among talented soccer players.

A hierarchical motivation model

In Elliot’s (1999) model, the achievement motives are presumed 
to energize behavior. However, specific guidelines for achieving what 
behavior has been activated have not been provided. Therefore, they 
are not directly related to outcomes, such as self-regulated learning or 
performance. Their function is a general motivating factor that 
produces achievement outcomes through more specific goals. 
Moreover, motivation is not only created by the achievement 
motives—situational factors must also be considered. An important 
message from the classical motivation tradition was precisely that 
individuals that are motivated by success (High Ms) and those 
motivated by fear of failure (High Mf) would be  quite differently 
motivated in different achievement situation (Atkinson, 1964; Gjesme, 
1981). Activated motivation is, for example, assumed to be  very 
different when the task they must deal with is easy, moderate, or very 
difficult (e.g., Atkinson, 1964; Nygård, 1977).

Achievement motives

In research on achievement motivation, two primary motives are 
usually applied: desire to achieve success and fear of failure. The motives 
are relatively stable personality characteristic in terms of a capacity to 
anticipate affect in achievement situations. The motive to achieve 
success (Ms) is defined as the capacity to expect a pleasant emotional 
state in challenging situations. Conversely, the motive to avoid failure 
(Mf) is defined as the capacity to expect unpleasant affective changes 
to occur when the outcome of a mastery attempt is uncertain (Gjesme 
and Nygård, 1970). These are situations where both success and failure 
are possible outcomes (i.e., the perceived probability of success/

failure = 0.50), indicating that motives consist of two closely related 
expectation components: cognitive and affective. The cognitive 
expectation component entails an assessment of the probability of 
success (PS) in solving a task and an assessment of the importance or 
value of the task. The affective expectation component is a type of 
prescient feeling that occurs when a mastery situation approaches and 
presumably accompanies the activation of motives through points of 
reference in situations that signal a challenge. The difference between 
scores on the motive to achieve success (Ms) and fear of failure (Mf) 
reveals whether arousal of an individual’s achievement motive is 
motivated by success or fear of failure. When activated, the motives 
have three essential functions: choosing, orienting, and energizing 
behavior (McClelland, 1987). Emotional expectations will impact a 
person’s development and regulation of plans and strategies (e.g., level 
of self-regulated learning) and the direction of their goals (e.g., 
approach and avoidance). Therefore, an expectation is presumably 
related to the orientation to goals in a specific mastery situation and 
is influenced by an emotional state (e.g., hope or fear).

Empirical studies indicate a positive association between scores 
on the success motive (High Ms) and soccer performance, whereas 
several studies have negatively related scores on the failure motive 
(high Mf) to soccer performance. For example, Murr et al.’s (2018) 
systematic review of longitudinal studies on the predictive value of Ms 
for future soccer performance found effect sizes between 
0.27 ≤ d ≤ 0.74 and negative effect sizes between 0.21 ≤ d ≤ 0.30 of Mf 
and soccer performance. Moreover, based on Atkinson’s risk-taking 
model, the achievement motives (Ms and Mf) will influence the 
incentive of success or failure on a specific task, while the probability 
of success will affect the activation of motives (Atkinson and Feather, 
1966). A probability of success ≤0.50 is assumed to produce the 
strongest motivation to master a task (approach motivation) for 
success motivated individuals. On the other hand, for individuals with 
a high failure motive, a task of moderate difficulty is likely to motivate 
them to avoid the task (avoidance motivation), while a very easy task 
could produce relatively high positive motivation (Atkinson, 1957).

Achievement goals

According to Elliot (1999), achievement goals are commonly 
recruited to serve the underlying motive-based motivation by 
strategically guiding it toward concrete aims that address the 
underlying motives. Performance goals are focused on the 
demonstration of competence relative to others, whereas mastery goals 
are focused on the development of competence through task mastery 
(Elliot and McGregor, 2001). In the early development phase of this 
tradition, theorists generally assumed that performance goals were 
related to negative processes and consequences, such as giving up 
more easily in the face of resistance (Dweck, 1986) and having lower 
intrinsic motivation (Nicholls, 1984). Mastery goals were assumed to 
be related to several positive processes and consequences, such as 
great endurance in the face of resistance (Dweck and Leggett, 1988), 
seeking optimal challenges (Dweck, 1986), and intrinsic motivation 
(Elliot and Harackiewicz, 1996).

An experiment conducted by Elliot and Harackiewicz (1996) 
showed that it might be appropriate to divide the performance goal 
into two goals: first, demonstrating one’s abilities compared to others’ 
abilities, and second, to avoiding failure or appearing in a negative light. 
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Studies have since strengthened the assumption that it is appropriate 
to apply performance-avoidance goals (Elliot, 2006). The trichomous 
achievement goal model comprised a comparable mastery goal to 
those from the two goal model and two performance goals; one 
focused on doing well relative to other (performance-approach), and 
one focused on not doing poorly relative to others (performance-
avoidance). Several subsequent studies have indicated that mastery 
goals also should be  differentiated. In addition to the mastery 
approach, a mastery avoidance goal has been described to avoid 
failure. It is defined in mastery terms and entails a reduction or 
stagnation in developing skills and competencies (the 2 × 2 model; 
Elliot and McGregor, 2001). Later, a 3 × 2 model was introduced, 
where mastery-based goals were separated in task and self-based goals 
(Elliot et al., 2011). In this model, task-based and self-based mastery 
goals focus on the absolute requirements to master the task or activity 
(i.e., the degree to which one has or has not accomplished the activity) 
and on learning or development (i.e., the degree to which one is or is 
not improving), respectively, whereas performance goals are 
designated as other-based goals intended to link the designation more 
closely to the standard used to define competence. The definition of 
competence (task/self/other) was then crossed with approach and 
avoidance to achieve the six goals in the model. More recently, Mascret 
et al. (2015) have extended the 3 × 2 achievement model to the sport 
domain. The differentiation of whether one is (or is not) accomplishing 
the task per se (task-based mastery) or on which one is or is not 
improving on a task/activity assumed to be  important in a 
soccer context.

Most research on achievement goals in soccer have applied a 
dichotomous model to estimate how mastery and performance 
orientation relate to behavior and performance. Silva et al. (2010) 
found regional team players to be more oriented toward performance 
goals than local players, with no significant differences in mastery 
goals. Other studies have shown that elite team players score 
significantly higher on mastery goals than non-elite team players, with 
no differences in scores for performance goals (Kavussanu et  al., 
2011). Some studies have shown lack of correlation between mastery 
goals and future performance (Figueiredo et al., 2009; Huijgen et al., 
2014). Meanwhile, Höner and Feichtinger (2016) found a significant 
positive correlation between mastery goals and performance level, in 
a 4-year follow-up in young soccer players. Van-Yperen and Duda 
(1999) found that improvements in performance during a soccer 
season corresponded to mastery goals. Few studies have investigated 
the distinction between approach and avoidance goals within a soccer 
context. Nonetheless, studies in sports suggest that mastery and 
performance-approach goals are positively related to performance, 
while no significant relationship has been found between avoidance 
goals and performance (Van Yperen et al., 2014). However, for athletes 
under the age of 18 years, the results of a meta-analysis showed that 
the correlation between performance-approach goals and performance 
was not significant (Lochbaum and Gottardy, 2015).

Self-regulated learning

Self-regulated learning (SRL) refers to the process whereby 
learners systematically orchestrate their thoughts, feelings, and actions 
to achieve their learning goals (Pintrich, 2000). In SRL, the active role 
of learners in their own learning process is emphasized. Reflecting on 

one’s own knowledge and cognitive processes and using this 
information to regulate and control one’s learning and problem-
solving are central aspects. This aspect is referred to as metacognition 
or thinking about one’s own thinking (Lai, 2011). Zimmerman’s 
(2006) self-regulated learning model has been operationalized and 
studied in various contexts. The model consists of three cyclical 
phases: forethought, performance, and self-reflection. In the 
forethought phase, learners set their goals, analyze the task 
requirements, and develop a strategic plan to accomplish those goals. 
They also assess their self-efficacy and their motivation levels. In the 
performance phase, learners put their strategic plan into action. They 
utilize various cognitive and behavioral strategies to complete the task. 
Feedback and reflection play a crucial role during this phase. In the 
self-reflection phase, learners evaluate their performance and compare 
it with their goals. They identify areas of improvement and develop 
strategies to enhance their future performances. To achieve a world-
class level in soccer, it requires not only extensive training, talent, high 
motivation, and high-quality instructions but also the ability to 
systematically evaluate and reflect on one’s training practices, level of 
effort, approach and avoidance motivation, and how the surrounding 
environment influences one’s learning and performance processes 
(e.g., McCardle et  al., 2018; Young et  al., 2023; Zimmerman and 
Kitsantas, 2005). The extent to which players take responsibility for 
their own learning in their daily practice is therefore assumed to be of 
great significance for achieving this type of goals.

Six sub-processes of this phases have been studied in soccer 
(Toering et al., 2012a) or sports in general (McCardle et al., 2018). 
Four of these processes are metacognitive: (1) strategic planning and 
preparations before sessions involves setting goals for a game or 
practice session, analyzing the opponent’s strengths and weaknesses, 
and developing plans accordingly; (2) self-monitoring involves 
observing performance to track progress and stagnation during 
sessions; (3) evaluation involves comparison of performance and 
learning outcomes with specific standards; (4) reflection involves 
looking back on progress over multiple sessions and identifying 
strengths and weaknesses to gain insight for future learning and 
devising a plan to improve their skills. Two processes are motivational; 
(5) regulation of efforts and concentration related to endurance and 
propensity for mental and physical exertion during sessions, and (6) 
self-efficacy, the expectancy that they are able to successfully complete 
a task. Toering et al. (2009) compared soccer players between the ages 
of 11 and 17 years at an elite level in the Netherlands with regional 
level players. They found that players with high reflection scores were 
4.9 times more likely to play for the top clubs’ academy teams than 
players with low scores. Moreover, players with high scores on 
regulation of effort were seven times more likely to play in an academy 
team than those with low scores. Toering et al. (2012b) investigated 
self-regulated learning between “international players” and “national 
players” aged 12–17 years and found no significant differences between 
the groups for the reported amount of training, albeit regarding 
reflection. International players scored higher on reflection than 
national-level players did.

By nature, that type of learning processes depends on volitional 
processes. Therefore, it is assumed that motivation and direction are 
required to initiate them (Rheinberg et al., 2000; Zimmerman, 2001). 
Achievement motives and goals give energy and direction to practice, 
but how is motivation guided during practice? How a soccer player 
regulates his thoughts, emotions, and effort during practice will do 
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him/her able to provide higher quality in the practice/
training situation.

Achievement motives, probability of 
success, achievement goals, and 
self-regulated learning

Studies show that motives can predict which goals we  are 
oriented toward (Elliot et al., 2011). Moreover, setting mastery-
approach goals and performance-avoidance goals are linked to their 
underlying motives, while setting performance-approach goals may 
be  linked to both the approach motive (Ms) and the avoidance 
motive (Mf) (Elliot et al., 2010). Setting mastery avoidance goals is 
associated with high motive to avoid failure (Conroy and Elliot, 
2004). Some studies suggest that people with high Ms scores tend 
to ignore information about how they perform compared to others 
(performance/other-based goals). Instead, they focus on mastery 
(task-based approach goals) and their skills development (Self-
based approach goals). This may indicate that those with high 
scores on the success motive tend to set mastery-approach goals for 
themselves. However, when the mastery goal is divided into task-
based and self-based elements, only the task approach appears to 
be  related to the motive to achieve success in a sample of 
undergraduate students (Diseth, 2015).

Individuals with a high motive to achieve success will activate 
higher approach motivation and to a greater extent seek out and 
thrive in challenging situations (probability of success ≤50%). They 
exhibited a more adaptive mastery pattern than athletes with low 
scores. Zimmerman (2006) claimed that motivation variables (e.g., 
high perceived probability of success, activated approach motive, 
and approach goals) are essential for all self-regulated learning 
processes. Bandura (1997) suggests that the perceived probability 
of success is crucial in determining which activities we engage in 
and the amount of effort and learning processes invested in the 
activity. Empirical evidence suggests that a high expectancy for 
success is crucial for athletes’ efforts and endurance in facing 
difficulties and challenges. For example, studies on endurance 
sports show that individuals with high success expectancy are 
more likely to respond with increased effort and fewer negative 
emotions when they experience competitions going awry than 
individuals with low (McCormick et  al., 2019). Regarding 
reflection and evaluation, research suggests that athletes with a 
high success-expectations have a more appropriate attribution 
pattern for weak performance than do athletes with low (Feltz 
et al., 2008), that is, it presumably contributes positively to the 
approach to present and future goals and indirectly to self-
regulated learning processes. Moreover, a consistent finding in Van 
Yperen and Renkema’s three empirical studies from 2008 was that 
high-performance expectancy is associated with adoption of other-
based approach goals, that is, when soccer players consider their 
skills to be good, it can create a desire to test out how good they 
are compared to others.

According to Atkinson, in challenging situations (i.e., a task of 
moderately difficulty, ps = 0.50), motives are activated to their 
maximum. Therefore, it is expected that the influence of motives on 
motivation is moderated by the perceived likelihood of success or 
failure. One would thus assume that the interaction between motive 

and probability of success will influence the strength and direction of 
goals and possibly also the degree of self-regulated learning. 
Concerning achievement goals, the theoretical basis suggests that 
approach goals and mastery (task- and self-based) are related to 
adaptive learning processes. This is supported by a meta-analysis that 
examined the relationship between three types of achievement goals: 
mastery, performance-approach, and performance-avoidance, and 
self-regulated learning processes: monitoring, evaluation, and self-
reaction, across a range of contexts (Cellar et al., 2011). The results 
showed that mastery-approach goals were positively related to all 
learning processes, while performance goals (approach and avoidance) 
were not significantly related. Evidently, the achievement motives 
indirectly affect learning processes through goals. Among a sample of 
undergraduate student, Ms. was significantly related to metacognitive 
self-regulation and mastery-approach goals partially mediated this 
relationship (Bartels and Magun-Jackson, 2009). The relationship 
between the fear of failure motive/avoidance goals and self-regulated 
learning is more uncertain since it is possible that self-regulated 
learning is also motivated by fear of failure or avoidance goals. For 
example, performance-avoidance goals were positively related to 
metacognitive self-regulation (r = 0.31, p < 0.01) in Bartels and Magun-
Jackson (2009) and task-based mastery avoidance goals were positively 
related to adaptive strategies in Madjar et al.’s (2011) study.

The present study

Studies on the topic of motivation in soccer have some limitations. 
First, the dichotomous perspective on achievement goals, whereby a 
distinction is made between mastery and performance, is dominant 
(Murr et al., 2018). This study seeks to expand the research on the 
impact of approach and avoidance goals. Second, there are few 
empirical studies on the outcomes of achievement motives among 
talented young footballers who are eligible for national teams. Third, 
it is uncertain how the probability of success affects the relationships 
between motives, achievement goals, and self-regulation among 
young elite soccer players. As far as we know, there are no studies that 
have examined the relationship between the 3 × 2 goal structure and 
effective learning processes. Whether the goals predict differently 
when distinguishing between task and self-mastery is therefore an 
open question. According to Brunstein and Heckhausen (2008, 
p. 181), the achievement motivation researchers have, for decades, 
been more focused on performance and neglected to clarify the 
connection between motivation and learning. Therefore, we  also 
investigated whether the observed relationship between the 
antecedents in the hierarchical model and self-regulated learning and 
performance is transferable to this population. Third, samples in most 
soccer studies have comprised boys. This study sought to expand the 
research to include girls and investigate differences in motivation 
between boys and girls in this population. The study partly comprises 
a continuation and expansion of a hierarchical motive-goal-behavior 
model (e.g., Elliot, 1999). Here, it is suggested that an aroused motive 
(i.e., affective expectation) evokes either approach or avoidance goals, 
which in turn regulate specific behavior. We therefore seek to answer 
the question, “How are achievement motives, the probability of success, 
and achievement goals related to self-regulated learning and coach-
reported performance among the greatest young football talents 
in Norway?”
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In that context, we  hypothesize two effects as part of a 
conditional process model of motives, achievement goals, and 
soccer-related outcomes. The first is that the direct effect of 
achievement motives on soccer-related outcomes (achievement 
goals, regulation of effort, coach-reported performance, and 

metacognition) is moderated by the perceived probability of 
success. The second is that the effect of achievement motives 
on soccer-related outcomes is mediated by achievement goals. 
The proposed conditional process model is presented in 
Figures 1A,B.

A

B

FIGURE 1

(A) The proposed conditional process model. (B) The statistical model.
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Based on this, the following hypotheses have been proposed:
Direct effects:

H1: High probability of success positively predicts other-based 
approach goals, self-regulated learning, and performance (a3, c3).

H2: Motive to achieve success positively predicts mastery-approach 
goals (task and self), performance, and self-regulated learning 
(a1, c1).

H3: Approach goals (task, self, and others) positively predict 
performance (b1, b2, b3).

H4: Mastery-approach goals (task- and self-based) positively predict 
self-regulated learning (b1, b2).

H5: Motive to avoid failure positively relates to avoidance and other-
based approach goals (a2).

H6: Motive to avoid failure is negatively related to performance (c2).

Moderated effects:

H7: Low and medium probability of success intensify the effect of the 
achievement motives on achievement goals/self-regulated learning 
(a4, a5, c4, c5).

Mediation/moderated mediation effects:

H8: Mastery-approach goals (task and self) mediate the relationship 
between motive to achieve success on the one hand and performance/
self-regulated learning on the other.

H9: The mediation effect of achievement goals on the relationship 
between the motive to achieve success and self-regulated learning is 
moderated by the probability of success.

Studies of sex and age differences in motivation and learning in 
youth elite footballer are few (Wachsmuth et al., 2023). Thus, we did 
not forward specific hypotheses for sex or age differences.

Methods

Data collection procedure

Participants comprised the most promising young soccer talents 
in Norway. The Norwegian Football Association (NFF) holds a 

national team school talent camp three times per year. The players 
selected for the camps are considered highly suitable for national 
youth teams. The selection of players for camps occurs systematically 
by dividing Norway into five regions with associated constituencies. 
Constituency officers for player development meet in their regions to 
nominate players from the region for the talent camp based on their 
observations during matches and training sessions. After the 
nominations, cohort managers from the football federation and 
national team coaches make the final selection based on the 
nominations and matches they have observed on video and/or live. 
In 2020, due to COVID-19, only one talent camp was organized for 
each age group. A total of 257 players were selected for the camps and 
were divided into 11 teams. There were two teams for boys in the age 
groups 14, 15, and 16. For girls, there were also two teams for the 
14- and 15-year-olds, but only one team for the 16-year-old girls (28 
players). Prior to the talent camps, two informational meetings were 
held: one for the parents of the boys and one for the girls selected for 
the camps. During these meetings, the research project was briefly 
presented to all the parents and coaches. In accordance with the 
guidelines from the Norwegian Centre for Research Data (NSD, 
registration number 753125/2020), parents of players under 15 years 
old received an electronic information letter and consent form for 
participation in the project. After parental consent was granted, 
players received information letters and had the opportunity to 
provide consent. All players received a consent form, and those who 
provided consent automatically received a link to an electronic 
questionnaire via email or SMS. Time was set aside during the 
beginning of the camp for the six groups of players to fill out the 
form, and a data collector was present to provide instructions and 
answer any questions.

Participants

Data from 192 players (of the 257 selected, see Table  1) were 
collected during August 2020, when the Norwegian national team 
school talent camps was held. There were three age groups with a 
mean age of 14.9 years (SD = 0.8; range = 14–16). Girls accounted for 
42% of the respondents. The response rates for girls and boys selected 
for the talent camps were 74 and 75%, respectively. Three of the 
players did not participate due to not receiving permission from their 
club to attend the camp, for 53 we were unable to reach the parents or 
youth in front of the camp, and nine consented to participate but were 
not present when we  conducted data collection (due to injuries 
or illness).

Data were stored with Services for Sensitive Data (TSD) at the 
University of Oslo. No a priori power analysis was conducted for the 
study. The sample size was determined by number of participants 

TABLE 1 Descriptive data of the participants.

Total sample U16 U15 U14

n  =  192 n  =  53 n  =  66 n  =  73

n % n % n % n %

Gender

Male 110 57.3% 37 69.8% 35 53% 38 52.1%

Female 82 42.7% 16 30.2% 31 47% 35 47.9%
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selected for the national team camps for boys and girls in 3-year 
classes in 2020.

Analyses
AMOS version 26 was used for confirmatory factor analysis 

(CFA). There are various robust methods for analyzing the factor 
structure. The most appropriate available method in AMOS for 
non-normally distributed data with a sample size of less than 200 
is the maximum likelihood with the Bollen-Stine procedure. For 
all CFA, we obtained χ2 statistic based on 5,000 bootstrap samples 
and applied the procedure suggested by Walker and Smith (2017) 
to compute model fit indices adjusted in accordance with the 
Bollen-Stine procedure. While factors were allowed to correlate, 

we did not allow for correlated errors. Descriptive statistics were 
calculated for all measures using SPSS version 29. Welch t-tests 
examined sex differences in achievement motives, achievement 
goals, perceived probability of success, self-regulated learning, and 
coach-reported performance (see Table 2) since it performs better 
than Student’s t-test whenever sample sizes and variances are 
unequal between groups and gives the same result when sample 
sizes and variances are equal (Delacre et al., 2017). Investigating 
age group differences, we used a one-way ANOVA (see Table 3). 
The correlations between the study variables were conducted (see 
Table 4). As a criterion for checking whether our data satisfied a 
normal distribution, we used the guidelines from Byrne (2016) and 
Hair et al. (2010), respectively, which state that variables’ skewness 

TABLE 2 Sex differences in achievement motives, probability of success, achievement goals, self-regulated learning, and coach reported performance.

Total Boys Girls Welch t-test

N Number 
of item

Response 
scale

M SD M SD M SD t Df2 Sig.

1. Motive to achieve success 192 5 1–4 18.44 1.59 18.38 1.60 18.51 1.57 0.32 176.76 0.574

2. Motive to avoid failure 192 5 1–4 9.98 3.00 9.46 3.06 10.68 2.78 8.28 182.77 0.004

3. Probability of success 192 7 1–8 34.88 7.76 34.77 7.84 35.02 7.69 0.049 176.40 0.824

4. Task-based approach 192 3 1–7 20.13 1.53 20.11 1.41 20.14 1.69 0.026 155.50 0.872

5. Task-based avoidance 192 3 1–7 15.90 4.70 15.96 4.65 15.80 4.80 0.053 171.62 0.872

6. Self-based approach 192 3 1–7 19.14 2.09 18.90 2.24 19.46 1.82 3.68 188.64 0.057

7. Self-based avoidance 192 3 1–7 15.77 4.74 15.78 4.68 15.75 4.85 0.001 171.62 0.970

8. Other-based approach 192 3 1–7 16.60 4.09 17.09 3.87 15.96 4.30 3.51 163.92 0.058

9. Other-based avoidance 192 3 1–7 14.10 5.18 14.61 4.85 13.40 5.54 2.51 160.83 0.108

10. Planning 192 4 1–5 15.59 2.75 15.88 2.74 15.20 2.73 2.86 174.69 0.093

11. Reflection/evaluation 192 4 1–5 13.31 1.59 13.44 1.49 13.12 1.70 1.89 161.65 0.163

12. Effort 192 3 1–5 13.82 1.25 13.80 1.25 13.85 1.27 0.085 174.69 0.770

13. Coach reported performance 189 1 1–5 3.52 0.94 3.46 0.91 3.60 0.97 1.02 169.28 0.315

Bold values = p < 0.05.

TABLE 3 Age differences in achievement motives, probability of success, achievement goals, self-regulated learning, and coach reported performance.

Total U15 U16 U17 Welch F-test

N Number 
of item

Response 
scale

M SD M SD M ST M ST Welch 
F-test

Df Sig.

1. Motive to achieve success 192 5 1–4 18.44 1.59 18.59 1.57 18.38 1.64 18.30 1.55 0.58 2, 121.35 0.561

2. Motive to avoid failure 192 5 1–4 9.98 3.00 9.16 2.62 10.79 2.89 10.11 3.36 6.05 2, 115.85 0.003

3. Probability of success 192 7 1–8 34.88 7.76 36.33 7.16 34.14 7.97 33.81 8.11 2.20 2, 118,53 0.115

4. Task-based approach 192 3 1–7 20.13 1.53 20.18 1.33 20.03 1.80 20.17 1.46 0.16 2, 118.11 0.850

5. Task-based avoidance 192 3 1–7 15.90 4.70 16.34 4.63 15.56 4.98 15.70 4.50 0.54 2, 121.65 0.586

6. Self-based approach 192 3 1–7 19.14 2.09 19.23 1.74 19.40 1.82 18.68 2.72 1.40 2, 111.78 0.251

7. Self-based avoidance 192 3 1–7 15.77 4.74 15.78 4.94 16.02 4.73 15.45 4.54 0.22 2, 122,45 0.805

8. Other-based approach 192 3 1–7 16.60 4.09 16.16 4.37 16.62 4.36 17.21 3.24 1.20 2, 125.29 0.304

9. Other-based avoidance 192 3 1–7 14.10 5.18 13.66 5.11 14.50 5.67 14.20 4.65 0.45 2, 122,75 0.640

10. Planning 192 4 1–5 15.59 2.75 15.10 2.96 15.94 2.72 15.85 2.41 1.82 2, 124.66 0.166

11. Reflection/evaluation 192 4 1–5 13.31 1.59 13.05 1.63 13.47 1.53 13.45 1.58 1.46 2, 121.36 0.237

12. Effort 192 3 1–5 13.82 1.25 13.63 1.33 13.91 1.32 13.98 1.03 1.49 2, 124.98 0.230

13. Coach reported performance 189 1 1–5 3.52 0.94 3.41 0.98 3.56 0.96 3.61 0.84 0.84 2, 121.75 0.434

Bold values = p < 0.05.
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and kurtosis scores should fall within a range of ±2 and ± 7 for 
skewness and kurtosis.

We used PROCESS 4.0 Macro for SPSS to conduct moderation 
analysis testing probability of success as a moderator of the 
relationships of the motives with achievement goals, self-regulated 
learning, and coach-reported performance during the talent camp 
(Model 2; Hayes, 2022). To facilitate interpretability, a final set of 
analyses was included if only one of the interaction terms was 
significant (Model 1). Statistically significant interactions were 
probed by estimating effects at high (84th percentile), moderate 
(50th percentile), and low (16th percentile) levels of the 
achievement motives and by using the Johnson-Neyman technique 
to graph conditional effects. Second, a moderation mediation 
process model was examined (Model 10; Hayes, 2022) to estimate 
the direct and indirect effects of achievement motives on 
dimensions of self-regulated learning and performance with 
probability of success moderating these effects. For all models, 
we conducted four separate analyses—for self-regulation of effort, 
planning, reflection/evaluation, and for coach-rated performance. 
In all models, achievement motives were a focal predictor, 
achievement goals were treated as a mediator, and one of the 
dimensions of self-regulated learning and coach-related 
performance was the outcome variable. We included gender and 
age group as covariate in the final model. Third, if moderated 
mediation was not significant, we used a simple mediation model 
(Model 4) to test whether there was evidence of an indirect effect 
when no moderator was included in the analysis. In the last 
stripped model, only those mediators that showed a significant 
correlation with the outcome variable were included. In all 
models, bootstrap procedure with 5,000 iterations was used, and 
the significant confidence interval was 95%. A bootstrapped 95% 
CI that did not contain zero indicated a significant indirect effect. 
To interpret the magnitude of the effect sizes, we use the guidelines 
for personality research by Funder and Ozer (2019), with r = 0.05, 
r = 0.10, r = 0.20, r = 0.30, and r = 0.40 or greater corresponding to 
very small, small, medium, large, and very large effects, 
respectively.

Instruments

Achievement motives
To measure achievement motives, we  used the Achievement 

Motives Scale-Sport, a revised sport-specific 10-item edition (AMS-S; 
Elbe and Wenhold, 2005; Wenhold et al., 2009), of the original 30 
items AMS (Gjesme and Nygård, 1970). The instrument measures the 
strength of the motive to achieve success (Ms) and avoid failure (Mf). 
As in Höner and Feichtinger (2016), the respondents rated how well 
each statement matched their usual reactions in soccer-specific 
situations, ranging from 1 (“completely disagree”) to 4 (“completely 
agree”). To interpret the AMS scores, Elbe and Wenhold (2005) 
calculate the difference of the two scores, the net hope = Ms – Mf. A 
positive net hope indicates that the soccer players enjoy challenging 
situations during matches or training situations, whereas a negative 
value indicates that the players find such situations unpleasant. In this 
sample, the mean net hope = 8.45, and only two out of 192 had a 
negative value. Satisfactory internal reliability was observed for Ms 
(α = 0.76) and Mf (α = 0.69). A confirmatory factor analysis (CFA) 
produced the expected two factors of motive for success and motive 
to avoid failure [Bollen-Stine χ2 (df = 31) = 29.58 (p = 0.20), Bs scaling 
factor = 1.427, CFI = 0.988, IFI = 0.987, TLI = 0.995, RMSEA = 0.035].

Probability of success
Various methods have been used to measure probability of success 

(Ps) in achievement motivation research (Brunstein and Heckhausen, 
2008). In our case, where there is competition among 50 other players 
to secure a place in a national team squad, it is most relevant to use a 
social comparison standard where the Ps is largely dependent on how a 
player rates his or her ability relatively to that of others. To contextualize 
the subjective probability of success, we wanted a measure where the 
players assessed themselves on a set of soccer skills that experts in the 
field assume to be central to achieving success and rank them compared 
against the top 50 players in their age group in Norway skills. Items from 
Van Yperen’s performance level measure were chosen (VanYperen, 1995; 
Van-Yperen and Duda, 1999). The soccer skills in measure were 
developed by Ajax technical staff and assess players’ abilities in important 

TABLE 4 Descriptive statistics and Correlation between the variables (Pearson’s r).

α 1 2 3 4 5 6 7 8 9 10 11 12 13

1. Motive to achieve success 0.76 1 −0.18** 0.10 0.29** −0.01 0.25** −0.00 0.07 −0.02 0.31** 0.33** 0.31** −0.07

2. Motive to avoid failure 0.69 1 −0.22** −0.06 0.20** 0.08 0.27** 0.15* 0.28** −0.07 −0.04 −0.15* 0.05

3. Probability of success 0.82 1 0.10 0.01 −0.02 −0.06 0.11 0.00 0.27** 0.18* 0.22** 0.26**

4. Task-based approach 0.72 1 0.22** 0.51** 0.20** 0.36** 0.25** 0.21** 0.25** 0.34** 0.08

5. Task-based avoidance 0.81 1 0.33** 0.79** 0.36** 0.70** 0.12 0.11 −0.01 −0.05

6. Self-based approach 0.67 1 0.32** 0.35** 0.31** 0.16* 0.23** 0.30** 0.07

7. Self-based avoidance 0.83 1 0.27** 0.72** 0.12 0.16* −0.00 −0.04

8. Other-based approach 0.86 1 0.63** 0.19** 0.16* 0.16* 0.09

9. Other-based avoidance 0.90 1 0.12 0.13 −0.04 0.00

10. Planning 0.82 1 0.55** 0.46** 0.00

11. Reflection/evaluation 0.68 1 0.40** 0.07

12. Effort 0.68 1 0.06

13. Coach reported performance – 1

α = Cronbach alpha; *p < 0.05, **p < 0.01.
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areas for soccer performance. In this study, we adapted and reworked 
the introduction and response options to suit our purpose. The players 
were asked to assess their soccer skills compared to the top 50 players in 
Norway in their age group (corresponding number of players as in the 
different age groups at the national team training camp), and the item 
responses were as follows: (1) not among the top 50, (2) among the 
50–41, (3) 40–31, (4) 30–21, (5) 20–11, (6) among the top 10, (7) among 
the top 5, (8) the best. The measure includes seven items: six detailed 
(speed; endurance/conditioning; strength, technique, tactical ability; 
understanding of the game, and mentality) (how mentally strong on the 
football field), and one global appraisal (an overall appraisal of own 
talent) of soccer skills. Satisfactory internal reliability was observed 
(α = 0.82). A CFA produced the expected probability of success factor 
with Bollen-Stine χ2 (df = 14) = 23.685 (p = 0.00), Bs scaling factor = 3.696, 
CFI = 0.980, IFI = 0.980, TLI = 0.970, and RMSEA = 0.06.

Achievement goals
We used the soccer version of the 3 × 2 Achievement Goals 

Questionnaire (AGQ, Elliot et  al., 2011). Mascret et  al. (2015) 
translated and validated the AGQ in the context of a specific sport. 
The AGQ evaluates six types of goals, each consisting of three 
indicators. In this study, we use a translated and validated Norwegian 
version of the AGQ (Diseth, 2015). The instruction in this study is, 
however, aimed at the types of goals you have or may not have when 
you play soccer. Participants rated the extent to which they agreed or 
disagreed that the different goals were suitable for them regarding 
playing soccer, ranging from 1 (“strongly disagree”) to 7 (“strongly 
agree”). Satisfactory to high levels of internal reliability were observed 
for the achievement goals (0.67–0.90, see Table 4). Consistent with the 
3 × 2 model, the six-factor model showed satisfactory fit to our data 
(Bollen-Stine χ2 (df = 120) = 156.053, p = 0.015, Bs scaling 
factor = 1.673, CFI = 0.982, IFI = 0.982, TLI = 0.977, RMSEA = 0.06).

Soccer-specific self-regulated learning
We created a custom soccer-specific measure of self-regulated 

learning based on items from two established questionnaires (McCardle 
et al., 2018; Toering et al., 2013). The extended SRL-SP measures four 
sub-processes related to self-regulated learning: planning, reflection/
evaluation, effort, and self-efficacy. The relationship between self-
efficacy, motivation, and goals has already been examined in several 
studies (see e.g., Bjørnebekk et al., 2013). To keep questionnaires short 
and informative, we  only used the scales to measure planning, 
evaluation/reflection, and regulation of effort. The items were 
reformulated from sports to a soccer context consisting of four items for 
planning, four for reflection/evaluation, and three for effort. The effort 
and planning items were chosen based on how high they loaded on the 
factor in McCardle et al.’s measure models (2018). Evaluation/reflection 
items were selected based on their high loadings in the extended model 
and their satisfactory performance in Toering et  al.’s football study 
(2013) as this was the factor that characterized top players. For all three, 
they also covered the breadth of the concepts that were measured (for 
items and factor loadings, see Appendix Table 1). Participants rated how 
well the various statements suited them, ranging from 1 (“does not fit at 
all”) to 5 (“fits very well”). The results showed that the specified model 
fit the data well [Bollen-Stine χ2 (df = 41) = 29.582 (p = 0.06), Bs scaling 
factor = 1.427, CFI = 0.988, IFI = 0.987, TLI = 0.995, RMSEA = 0.035]. 
Satisfactory internal reliability was observed for planning (α = 0.82), 
evaluation/reflection (α = 0.68), and effort (α = 0.68).

Coach-reported performance
At the talent camp, all participants were classified based on their 

performance during their stay. The classification is well incorporated 
into the national school team and undertaken over a long period. 
Constituency managers for player development and national team 
coaches operate as coaches during their stays. There are two to four 
coaches for each player group, comprising 20–25 players. During the 
talent camp, which lasted 5 days, all groups played two matches and 
participated in two to three training sessions. After the talent camp, 
coaches in each group classified their players based on the following 
scale: 1—“highly relevant for a national team eleven,” 2—“highly 
relevant for a national team squad,” 3—“highly relevant for a shadow 
national team eleven,” 4—“highly relevant for a shadow national team 
squad,” and 5—“worth following.”

Results

Regarding the motive to achieve success, the task- and self-
based approaches, skewness, and kurtosis suggest that the variables 
deviated from a normal distribution. The motive to achieve success 
(skewness = −2.92, Kurtosis = 13.02) and task-based approach 
(skewness = −2.84, Kurtosis = 11.88) had skewness and kurtosis over 
the recommended rule of thumb. The other variables were within 
the acceptable range. Both mirrored logarithmic and inverse 
transformations were attempted to improve the distribution as it 
approached normal. After the transformation, skewness and 
kurtosis were re-examined, and the correlation between the 
transformed and original scales was considered. The results showed 
that the mirrored inverse transformation 1/ (K – x) produced the 
most satisfactory results (For MS skewness = −0.52 and 
kurtosis = −0.25/task-based performance skewness = −1.03 and 
kurtosis = −0.26). This transformation was performed and used in 
the moderation and mediation analysis. A variance inflation factor 
(VIF) analysis was performed to check for multicollinearity. This 
analysis showed that the VIF ranged from 1.17 and 3.90, which is 
below the recommended limit (VIF > 5, Chatterjee and 
Simonoff, 2013).

Sex and age differences, descriptive 
statistics, and correlations between 
variables

First, Welch t-tests were presented to illustrate the overall 
relationships and investigate whether there were differences between 
boys and girls. F-tests were presented for differences for age groups.

The independent sample t-tests found one significant sex 
difference (see Table 2): girls reported higher scores on the motive to 
avoid failure (M = 2.14, SD = 0.56) than boys (M = 1.89, SD = 0.61, t 
(190) = −2.88, p < 0.01). The boys had higher score than the girls on 
other-based goals, respectively, M = 14.61 vs. M = 13.40, for avoidance 
and, M = 17.09 vs. M = 15.96, for approach, and in terms of planning 
training and match situations in advance (M = 15.88 vs. M = 15.20), 
while the girls scored higher on self-based approach goals (M = 18.90 
vs. M = 19.46). However, these latter differences were only marginally 
significant. In addition, the youngest players scored lower on the 
motive to avoid failure than older players did (see Table  3). The 
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analyses showed no significant mean differences in scores by sex or 
age group regarding the other variables.

In sum, among talented footballers, the findings suggest that girls’ 
scores on the motive to avoid failure were higher than those of boys. 
However, girls’ and boys’ scores were relatively similar for football-
specific self-regulated learning, perceived probability of success, 
achievement goals, and the motive to achieve success.

The results, presented in Table  4, showed several significant 
correlations between the predictors and mediators that supported our 
assumptions; The motive to achieve success was moderately positively 
correlated with task- and self-based approach goals (r = 0.29 and 0.25) 
but not significantly related to other approach goals. The motive to 
avoid failure was moderately positively associated with all three 
avoidance goals (task-based r = 0.20, self-based r = 0.27, other-based 
r = 0.28) and weakly to other-based approach goals (r = 0.15). When it 
comes to the relationship between the predictors and the outcomes 
variables, the motive to achieve success was positively related to 
planning (r = 0.31), reflection/evaluation (r = 0.33), and regulation of 
effort (r = 0.31) and the relationships were large. The motive to avoid 
failure, however, was only significantly related to effort, and the 
association was small (r = −0.15). Moreover, all the approach goals 
were moderately positively associated with self-regulation of planning, 
effort, and reflection/evaluation. For the avoidance goals, the only 
significant relationship was between self-based avoidance goals and 
reflection/evaluation. However, except for the association to 
probability to success (r = 0.26), non-significant correlations were 
observed between coach-reported performance and of the predictors 
or mediators.

The achievement goals

The moderation mediation analyses (Model 10) showed that in 
the first part of the model (i.e., the paths from the predictors to the 
mediators, see Table  5a), the motive to achieve success was 
positively related to task-based (b = 0.288, SE = 0.07, p = 0.000, 95% 
CI [0.148–0.428]) and self-based approach goals (b = 0.241, 
SE = 0.07, p < 0.001, 95% CI [0.098–0.384]). However, the association 
between the motive to achieve success and other-based approach 
goals was not significant (b = 0.106, SE = 0.07, p = 0.14, 95% CI 
[−0.036–0.250]). Similarly, the motive to avoid failure was 
significantly related to the avoidance goals: task-based (b = 0.24, 
SE = 0.08, p < 0.002, 95% CI [0.089–0.392]), self-based (b = 0.296, 
SE = 0.08, p < 0.000, 95% CI [0.148–0.445]), and other-based 
avoidance goals (b = 0.338, SE = 0.07, p < 0.000, 95% CI [0.192–
0.483]). Conversely to Ms, Mf was positively related to other-based 
approach goals (b = 0.223, SE = 0.08, p < 0.004, 95% CI [0.075–
0.372]). The probability for success was only significantly related to 
other-based approach goals (b = 0.184, SE = 0.07, p = 0.013, 95% CI 
[0.040–0.327]).

Regulation of effort
Concerning regulation of effort, the results showed significant 

direct effects (c1, see Table  5b) of the motive to achieve success 
(b = 0.233, SE = 0.08, p < 0.005, 95% CI [0.066–0.398]) and of the 
probability of success (b = 0.247, SE = 0.08, p < 0.005, 95% CI [0.082–
0.412]). The test of the highest order unconditional interactions 
indicated that the interactions between the motives and probability of 

success were not significant. The mediation process was therefore not 
significantly dependent of the probability of success. For the individual 
mediators’ contributions, the results showed the following: a 
significant effect of adoption of task-based approach (b = 0.211, 95% 
[0.006–0.133]) and self-based approach goals (b = 0.297, 95% CI 
[0.100–0.494]). Approximately 32% of the variance in regulation of 
effort and concentration was accounted for by the moderated 
mediation model (F (13, 178) = 6.37, p = 0.000). In the stripped model, 
the total indirect effect was significant (ie = 0.131 BootSE 0.05, 0.055–
0.233). Two of the three approach goals were found to contribute 
significantly to the overall indirect effect: task-based approach 
(b = 0.068, BootSE = 0.035; 95% CI [0.011–0.153]) and self-based 
approach goals (b = 0.065, BootSE = 0.033, 95% CI [0.012–0.140]).

Evaluation/reflection
The results showed a significant direct effect of the motive to 

achieve success (b = 0.490, SE = 0.11, p = 0.000, 95% CI [0.267–0.713]) 
and of the probability of success (b = 0.287, SE =0.11, p = 0.011, 95% 
CI [0.066–0.509]) concerning use of the metacognitive strategies of 
reflection and evaluation. However, the moderated mediator 
contributions were not significant. Approximately 23% of the variance 
in reflection/evaluation was accounted for by the model [F(13, 
178) = 4.15, p < 0.000]. The indirect effect in the stripped model was 
also non-significant (ie = 0.081, BootSE 0.05; [95% CI -0.006–0.200]).

Planning
The results showed a significant direct effect of the motive to 

achieve success concerning evaluation (b = 0.809, SE = 0.19, p = 0.000, 
95% CI [0.429–1.189]) and of the probability of success (b = 0.737, 
SE = 0.19, p = 0.000, 95% CI [0.360–1.114]). The moderated mediation 
was not significant.

Approximately 26% of the variance in planning was accounted for 
by the model [F(13, 178) = 4.77, p = 0.000]. In the striped model, the 
total indirect effect was significant (ie = 0.122, Boot SE 0.07, 0.004–
0.285). However, none of the individual mediator contributions 
were significant.

Coach-reported performance
The probability of success was the only significant contributions 

(b = 0.276, SE = 0.07, p = 0.000, 95% CI [0.135–0.417]). Approximately 
13% of the variance in coach-rated performance was accounted for by 
the model (F 13, 175 = 2.00, p = 0.23) (Tables 6, 7).

Probability of success as a moderator of 
the achievement motives effect on 
achievement goals and self-regulated 
learning

The moderation analysis revealed that the motive to achieve 
success effect on task-based approach goals (b  = −0.147, 
∆R2  = 0.025, p  = 0.022), regulation of effort and concentration 
(b  = −0.167, ∆R2 = 0.021, p  = 0.022), and evaluation/reflection 
(b  = −0.167, ∆R2 = 0.015, p  = 0.07) were dependent of the 
probability of success. The Johnson-Neyman technique indicated 
that for soccer players with probability of success above 0.77 for 
task-based approach (21.4% of the players), 1.04 for regulation of 
effort (16.2% of the players), and 1.23 for evaluation/reflection 
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TABLE 5a Path coefficients, standard errors, and confidence intervals – the mediators (Hayes Model 10).

Task-based approach 
goal

Self-based approach 
goal

Other-based approach 
goal

Task-based avoidance 
goal

Self-based avoidance 
goal

Other-based avoidance 
goal

Predictors Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

a1 Ms 0.288*** 0.07 0.148–

0.428

0.241*** 0.07 0.098 

–0.384

0.106 0.07 −0.036 

–0.250

0.024 0.07 −0.120 to 

0.168

0.062 0.07 −0.079 

– 0.203

0.056 0.07 −0.082 

– 0.196

a2 Mf 0.002 0.08 −0.146–

0.150

0.091 0.08 −0.059 to 

0.242

0.223** 0.08 0.075 to 

0.372

0.240*** 0.08 0.089 to 

0.392

0.296*** 0.08 0.148 

– 0.445

0.338*** 0.07 0.192 

– 0.483

a3 Ps 0.089 0.07 −0.054 to 

0.232

−0.027 0.07 −0.172 to 

0.119

0.184* 0.07 0.040 

–0.328

0.055 0.07 −0.091 to 

0.202

0.017 0.07 −0.127 

– 0.160

0.100 0.07 −0.041 

– 0.241

a4 Ms x Ps −0.148* 0.06 −0.269 to 

−0.028

−0.096 0.06 −0.219 to 

0.026

−0.008 0.06 −0.129 to 

0.114

−0.131* 0.06 −0.254 to 

−0.008

−0.109 0.06 −0.230 

– 0.012

−0.072 0.06 −0.190 

– 0.047

a5 Mf x Ps −0.094 0.06 −0.219 to 

0.032

−0.070 0.06 −0.198 to 

0.057

−0.130* 0.06 −0.256 to 

−0.004

−0.082 0.06 −0.210 to 

0.046

−0.146* 0.06 −0.272 

– −0.021

−0.155* 0.06 −0.278 

– −0.031

Gender 0.089 0.15 −0.198 to 

0.375

0.220 0.15 −0.072 to 

0.511

−0.347* 0.15 −0.635 to 

−0.059

−0.146 0.15 −0.439 to 

0.147

−0.131 0.15 −0.418 

– 0.156

–0.364* 0.14 −0.646 

– −0.082

Age 0.009 0.09 −0.167 to 

0.185

−0.068 0.09 −0.247 to 

0.111

0.087 0.09 −0.090 to 

0.264

−0.146 0.09 −0.325 to 

0.034

−0.115 0.09 −0.291 

– 0.061

−0.034 0.09 −0.207 

– 0.139

Constant −0.060 0.20 −0.448 to 

0.338

0.030 0.21 −0.375 to 

0.435

−0.044 0.20 −0.445 to 

0.357

0.334 0.21 −0.074 to 

0.741

0.253 0.20 −0.146 

– 0.652

0.194 0.20 −0.198 

– 0.686

R2 = 0.124 R2 = 0.091 R2 = 0.110 R2 = 0.081 R2 = 0.118 R2 = 0.148

F (7, 184) = 3.71, p = 0.001 F (7, 184) = 2.63, p = 0.013 F (7, 184) = 3.27, p = 0.003 F (7, 184) = 2.32, p = 0.027 F (7, 184) = 3.51, p = 0.002 F (7, 184) = 4.58, p = 0.000

*p < 0.05. **p < 0.01. ***p < 0.001, two-tailed. N = 192; SE, standard error; CI, 95% confidence interval. Gender: 0 = Male; 1 = Female. Bold values = p < 0.05.
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(7.29%), the probability of success was not related to Ms effect on 
task-based approach goals (Figure  2A), regulation of effort 
(Figure  2B), and evaluation/reflection (Figure  2C). In short, it 
appears that regulation of effort and concentration and use 
metacognitive strategies to evaluate and reflect during training and 
competition is only dependent on high probability of success when 
the motive for success is from moderate to low. Regarding adaption 
of task-based approach goals, low probability of success seems to 
increase the tendency for those with a high motive for success but 
decreases it for those with low.

The motive to avoid failure influences adaption of all the 
achievement goals apart from the task-based approach goal. 
However, the influence of the fear of failure motive on self- and 

other-based goals (both approach and avoidance) depends on the 
probability of success: self-based approach (b  = −0.133, 
∆R2  = 0.018, p  = 0.059) and avoidance goals (b  = −0.146, 
∆R2  = 0.020, p  = 0.044), other-based approach (b  = −0.143, 
∆R2  = 0.024, p  = 0.030) and avoidance goals (b  = −0.164, 
∆R2 = 0.028, p = 0.017). The difference between high and low Mf is 
greatest when the probability of success is low for adaption of all 
four types of achievement goals. Those with low fear of failure 
increases their adoption of self- and other-based goals when the 
probability of success is high. However, those with high fear of 
failure reduce their adoption of self-based goals when the 
probability of success is high, whereas their adoption of other-
based goals remains high despite the probability of success. 

TABLE 5b Path coefficients, standard errors, and confidence intervals – the outcome variables (Hayes Model 10).

Effort Evaluation/reflection Planning Coach rated 
performance

Predictors Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

c1 Ms 0.233** 0.08 0.066 to 

398

0.490*** 0.11 0.267 to 

0.713

0.809*** 0.19 0.429 to 

1.189

−0.130 0.07 −0.271 

to 0.012

c2 Mf −0.085 0.09 −0.262 

to 0.092

0.054 0.12 −0.184 

to 0.292

0.086 0.21 −0.320 

to 0.491

0.073 0.08 −0.078 

to 0.223

c3 Ps 0.247** 0.08 0.082 to 

0.412

0.287* 0.11 0.066 to 

0.509

0.737*** 0.19 0.360 to 

1.114

0.276*** 0.07 0.135 to 

0.417

c4 Ms x Ps −0.105 0.07 −0.244 

to 0.034

−0.154 0.09 −0.341 

to 0.032

−0.103 0.16 −0.421 

to 0.214

−0.009 0.06 −0.127 

to 0.109

c5 Mf x Ps −0.035 0.07 −0.179 

to 0.110

−0.206* 0.09 −0.400 

to 

−0.012

0.021 0.16 −0.309 

to 0.351

−0.024 0.06 −0.146 

to 0.099

b1 Task-appr 0.211* 0.10 0.016 to 

0.406

0.028 0.13 −0.234 

to 0.286

0.078 0.23 −0.368 

to 0.524

0.072 0.08 −0.094 

to 0.239

b2 Self-appr 0.297** 0.10 0.100 to 

0.494

0.189 0.13 −0.076 

to 0.453

0.304 0.23 −0.147 

to 0.755

0.058 0.09 −0.112 

to 0.228

b3 Other-appr 0.143 0.12 −0.089 

to 0.374

0.048 0.16 −0.262 

to 0.359

0.216 0.27 −0.313 

to 0.745

0.056 0.10 −0.147 

to 0.259

b4 Task-avoid −0.106 0.14 −0.377 

to 0.165

−0.101 0.18 −0.460 

to 0.267

0.033 0.31 −0.586 

to 0.652

−0.108 0.12 −0.339 

to 0.123

b5 Self-avoid 0.149 0.15 −0.142 

to 0.440

0.269 0.20 −0.122 

to 0.660

0.382 0.34 −0.284 

to 1.048

−0.012 0.12 −0.259 

to 0.234

b6 Other-avoid −0.295 0.15 −0.599 

to 0.009

−0.084 0.21 −0.495 

to 0.321

−0.290 0.35 −0.985 

to 0.406

0.002 0.13 −0.260 

to 0.256

Cov1 Gender −0.000 0.17 −0.335 

to 0.335

−0.367 0.23 −0.817 

to 0.083

−0.766* 0.39 −1.532 

to 

−0.001

0.139 0.15 −0.148 

to 0.426

Cov2 Age 0.261* 0.10 0.061 to 

0.462

0.240 0.14 −0.029 

to 0.510

0.541* 0.23 0.082 to 

1.000

0.123 0.09 −0.048 

to 0.294

Constant 13.33*** 0.23 12.878 to 

13.781

12.98*** 0.31 12.373 to 

13.586

14.910*** 0.52 13.878 

to 

15.943

3.218*** 0.20 2.831 to 

3.605

R2 = 0.318 R2 = 0.233 R2 = 0.258 R2 = 0.129

F (13, 178) = 6.37 p = 0.000 F (13, 178) = 4.15 p = 0.000 F (13, 178) = 4.77, p = 0.000 F (13, 175) = 2.00, p = 0.023

*p < 0.05. **p < 0.01. ***p < 0.001, two-tailed. N = 192; SE, standard error; CI, 95% confidence interval. Gender: 0 = Male; 1 = Female.
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TABLE 6 Testing the moderating effect of probability of success on the relationship between the achievement motives (Ms and Mf) and the six subtypes of achievement goals.

Task-based approach goal Self-based approach 
goal

Other-based approach 
goal

Task-based avoidance 
goal

Self-based avoidance 
goal

Other-based 
avoidance goal

Predictors Coeff SE 95% C. I. Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

a1 Ms 0.290*** 0.07 0.152 to 0.430 0.262*** 0.07 0.121 to 

0.404

0.089 0.07 −0.054 

−0. 231

0.023 0.07 −0.120 

to 0.167

0.061 0.07 −0.080 

to 0.201

0.043 0.07 −0.097 

to 0.182

a2 Mf 0.013 0.07 −0.129−0.155 0.127 0.07 −0.017 

to 0.271

0.191** 0.07 0.045 to 

0.336

0.211** 0.07 0.064 to 

0.357

0.271*** 0.07 0.128 to 

414

0.292*** 0.07 0.150 to 

434

a3 Ps 0.091 0.07 −0.051 to 

0.232

0.040 0.07 −0.104 

to 0.183

0.168* 0.07 0.023 to 

314

0.064 0.07 −0.082 

to 0.210

0.023 0.07 −0.120 

to 0.165

0.094 0.07 −0.048 

to 0.236

a4 Ms x Ps −0.147* 0.06 −0.266 to 

−028

−0.076 0.06 −0.196 

to 0.045

−0.022 0.06 −0.144 

to 0.100

−122 0.06 −0.244 

to 0.001

−0.102 0.06 −0.221 

to 0.018

−0.076 0.06 −0.195 

to 0.043

a5 Mf x Ps −0.091 0.06 −0.129 to 

0.155

−0.133* 0.06 −0.259 

to 

−0.007

−0.143* 0.06 −0.271 

to 

−0.016

−0.081 0.06 −0.209 

to 0.047

−0.146* 0.09 −0.271 

to 

−0.020

−0.164** 0.06 −0.289 

to 

−0.040

Constant −0.005 0.07 −0.143 to 

0.133

−0.022 0.07 −0.162 

to 119

−0.029 0.07 −0.171 

to 0.113

−0.005 0.07 −0.148 

to 0.137

−0.022 0.07 −0.161 

to 0.118

−0.028 0.07 −0.167 

to 0.110

R2 = 0.122 R2 = 0.096 R2 = 0.074 R2 = 0.066 R2 = 0.108 R2 = 0.118

F (5, 186) = 5.17, p = 0.000 F (5, 185) = 3.95, p = 0.002 F (5, 186) = 2.99, p = 0.013 F (5, 186) = 2.62, p = 0.026 F (5, 186) =4.48, p = 0.001 F (5, 186) = 5.00, p = 0.000

*p < 0.05; **p < 0.01; ***p < 0.001. N = 192; SE, standard error. Sex: 0 = Boys; 1 = Girls.
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TABLE 7 Testing the moderating effect of probability of success on the relationship between the achievement motives (Ms and Mf) and three types of 
soccer-specific self-regulated learning as well as coach rated performance.

Regulation of effort Planning Evaluation/reflection Coach reported 
performance

Predictors Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

Coeff SE 95% 
C. I.

a1 Ms 0.367*** 0.08 0.196 to 

0.537

0.890*** 0.19 0.520 to 

10.259

0.538*** 0.11 0.324 

−0.751

−0.090 0.07 −0.224 

to 0.044

a2 Mf −0.067 0.09 −0.241 

to 0.107

0.146 0.19 −0.231 

to 0.523

0.090 0.11 −0.128 

to 0.308

0.088 0.06 −0.048 

to 0.224

a3 Ps 0.233*** 0.09 0.060 to 

0.407

0.697*** 0.19 0.321 to 

10.073

0.256* 0.11 0.041 to 

476

0.276*** 0.07 0.140 to 

0.413

a4 Ms x Ps −0.167* 0.07 −0.312 

to −021

−0.228 0.16 −0.543 

to 0.088

−0.212* 0.09 −0.395 

to 

−0.030

−0.021 0.06 −0.135 

to 0.093

a5 Mf x Ps −0.067 0.08 −0.219 

to 0.085

−0.089 0.17 −0.259 

to 

−0.007

−0.264** 0.10 −0.454 

to 

−0.073

−0.031 0.06 −.150 

to 0.088

Constant 13.852*** .09 −13.656 

to 16.994

15.597*** 0.19 15.231 

– 

15.963

13.271*** 0.11 13.059 

– 13.483

3.514*** 0.07 3.381 

– 3.657

R2 = 0.162 R2 = 0.180 R2 = 0.177 R2 = 0.089

F (5, 186) = 7.17, p = 0.000 F (5, 185) = 8.15, p = 0.000 F (5, 186) = 8.02, p = 0.000 F (5, 186) = 3.59, p = 0.004

*p < 0.05. **p < 0.01. ***p < 0.001. N = 192; SE = standard error. Sex: 0 = Boys; 1 = Girls.
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Moderating effect of probability of success on the relationship between the motive to achieve success and (A) task-based approach goals, (B) effort 
and concentration, and (C) evaluation and reflection.
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Furthermore, it appears that when the motive to avoid failure is 
low, it is only at a high probability of success that regulation of 
effort and concentration is high (b  = −0.264 ∆R2 = 0.025, 
p  = 0.020). The Johnson-Neyman technique indicated that for 
soccer players with probability of success above 0.75 for self-based 
avoidance (21.4% of the players), −0.15 for self-based approach 

(61.5%), 0.28 for other-based approach (38.5%),0.77 for other-
based avoidance (21.4%), and − 0.74 for reflection/evaluation 
(77.6%), the probability of success was not related to the motive to 
avoid failures effect on self-based avoidance (Figure 3A), self-based 
approach (Figure 3B), other-based approach (Figure 3C), other-
based avoidance (Figure 3D), and evaluation/reflection (Figure 3E).
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Moderating effect of probability of success on the relationship between the motive to avoid failure and (A) self-based avoidance goals, (B) self-based 
approach goals, (C) other-based approach goals, (D) other-based avoidance goals, and (E) evaluation and reflection.
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Discussion

In this study, we investigated how achievement motives, probability 
of success, and achievement goals are related to coach-rated 
performance and self-regulated learning of 13- to 16-year-old players 
eligible for the Norwegian national football team. A quantitative 
methodology with a cross-sectional design was used to investigate 
these issues. The sample differed from previous studies by including 
both boys and girls. We  therefore also aimed to investigate sex 
differences in motivation. The t-test showed a significant difference 
between the sexes regarding motive to avoid failure. Girls reported 
significantly higher scores than boys, while there were no differences 
between sexes in scores on the motive to achieve success, which 
supports previous studies on Norwegian youth athletes (Halvari and 
Thomassen, 1997). There were no significant differences between boys 
and girls in this sample regarding probability for success, which 
deviates from findings involving general samples of youth and young 
adults in both sexes (Lirgg, 1991; Lochbaum et  al., 2019). This 
discrepancy may be due to cultural differences or the fact that this 
group was particularly homogeneous and therefore is expected to 
explain only minor proportions of performance (Baker et al., 2018). It 
is also possible that we did not find differences by sex because a specific 
type of motivation is required in this group of preselected players, and 
it is independent of sex (Sarmento et al., 2018).

Correlation analyses showed no significant correlations between 
the motivation variables and coach-reported performance. 
However, the relationship between probability of success and 
coach-reported performance was significantly as expected (partly 
confirming hypothesis 1). Due to the homogeneous population, it 
is conceivable that members of this population have similar 
motivations, even though it remains uncertain whether slight 
differences in motivation to achieve success or to avoid failure can 
explain variances in the performance of a high-performing young 
soccer population (Murr et  al., 2018). Here, small margins and 
complex processes may be more important than individual variables 
for distinguishing between performances (Williams et al., 2020).

Similarly, to Elliot’s hierarchical model of motivation, the 
success motive predicts task-based and self-based approach goals 
and the motive to avoid failure predicted all three types of 
avoidance-based (task, self, and other) and other-based approach 
goals (confirming hypothesis 5). There is, however, no significant 
relationship between the success motive and other-based approach 
goals among the top soccer talents. Moreover, it appears that when 
players have a high probability of achieving success, they more 
frequently set other-based approach goals. This is in line with the 
results from the study by Van Yperen and Renkema (2008). It 
appears that the goal of outperforming others can arise from both 
a motive to avoid failure and a perception of having a high 
probability of success. In contrast, a high motive for success seems 
to contribute to players setting goals related to personal growth/
learning (self-based approach) or to focusing on the task at hand 
(task-based approach). It further appears that a low probability of 
success contributes to high self- and other-based avoidance goals in 
players with a high motivation to avoid failure but higher task-
based approach goals in those with a high motivation to seek 
success. However, a combination of low probability of success and 
high fear motivation can also lead to the adoption of more 
appropriate goals in the form of self- and other-based approach 
goals (confirming hypothesis 7).

Concerning self-regulated learning, the results from the process 
model indicated that the motive to achieve success and the 
probability of success were important predictors of planning, 
reflection/evaluation, and regulation of effort (confirming 
hypotheses 1 and 2). Toering et al. (2009) found that players with 
high reflection scores were 4.9 times more likely to play for the top 
clubs’ academy teams, and players with high effort scores were 
seven times more likely to play in an academy team, than those with 
low scores. Furthermore, Toering et al. (2012b) found in another 
study international players to score higher on reflection than 
national-level players did. The current study found that task-based 
and self-based approach goals predicted regulation of effort but not 
reflection and planning (partly confirming hypothesis 4). In 
addition, the mastery-approach goals mediated some of the 
correlation the motive to achieve success on the one hand and 
regulation of effort on the other hand (partly confirming 
hypothesis 8).

Some studies have shown no correlation between mastery goals 
and future performance (Figueiredo et  al., 2009; Huijgen et  al., 
2014). Silva et al. (2010) found regional team players to be more 
oriented toward performance goals than local players, with no 
significant differences in mastery goals, and Kavussanu et al. (2011) 
found that elite team players score significantly higher on mastery 
goals than non-elite team players, with no differences in scores for 
performance goals. Meanwhile, Höner and Feichtinger (2016) 
found a significant positive correlation between mastery goals and 
performance level 4 years later in young soccer players. Van-Yperen 
and Duda (1999) found that improvements in performance during 
the soccer season corresponded to mastery goals. There is also a 
positive trend in our results for the relationship between approach 
goals and coach-reported performance, r = 0.7, 0.8, and 0.9, for self-, 
task-, and other-based approach goals, respectively (partly 
confirming hypothesis 3). It will be interesting to see whether the 
relationship between approach goals and performance will become 
stronger over time.

For avoidance paths, the data supported some of our original 
hypotheses. The motive to avoid failure predicted avoidance- and 
other-based approach goals (confirming hypothesis 5) but did not 
contribute to explaining self-regulation and performance (not 
confirming hypothesis 6). As noted, few studies have investigated the 
distinction between approach and avoidance goals within a soccer 
context. Nonetheless, studies in sports suggest that mastery and 
performance-approach goals are positively related to performance, 
while no significant relationship has been found between avoidance 
goals and performance (Van Yperen et al., 2014). However, for athletes 
under the age of 18 years, the results of a meta-analysis showed that 
the correlation between performance-approach goals and performance 
was not significant (Lochbaum and Gottardy, 2015). The discrepancy 
in results from earlier studies may be because performance goals in 
the Task and Ego Orientation in Sport Questionnaire (TEOSQ) do not 
distinguish between performance-approach and performance-
avoidance. It is also possible that anxious players were already selected 
out in this preselected group.

The results from the moderation analysis showed that players with 
a high motive for success regulate effort, using metacognitive strategies 
(planning and reflection/evaluation) even when the likelihood of 
success is low (confirming hypothesis 7). However, players who score 
low on the motive for success rely on experiencing a relatively high 
probability of success to make optimal use of metacognitive strategies 
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and regulate their effort. This is likely one of the reasons why the motive 
to achieve success has been shown to predict performance (Murr et al., 
2018; Wachsmuth et al., 2023). However, high fear motivation also 
seems to predict regulation of effort when the likelihood of success is 
low. Perhaps this is caused by anxiety-driven form of perfectionism 
(Haraldsen et al., 2020). To examine whether this form of fear-driven 
regulation is effective over time, longitudinal studies are needed.

Limitations and future studies

The sample size was large for a study of young national soccer 
team players. There are few studies on talented soccer girls’ motivation 
and self-regulated learning. In the present study, the sample included 
many girls, and we used well-tested instruments. Nevertheless, there 
are several possible limitations. The design limits the ability to confirm 
a causal relationship between the variables. Performance was only 
obtained from national team coaches. In future studies, we will collect 
register data on dropouts, playing time, and the level at which 
participants play as performance outcomes.

Conclusion

In summary, this study aimed to investigate the motivational 
processes behind self-regulated learning and performance among 
soccer players eligible for the Norwegian national football team. The 
process models which examined achievement goals as mediators 
between probability of success and achievement motives on the one 
hand and performance and self-regulated learning on the other hand 
showed that task- and self-based approach goals mediated the 
relationship between the motive to achieve success and effort. 
However, that was the only outcome mediated by achievement goals. 
The results suggest that the direct effect of the motivation to seek 
success and the probability of success are more crucial for regulating 
effort and concentration and utilizing metacognitive strategies among 
potential national team talents in football. Scoring high on the motive 
to success appears to be  of crucial importance for self-regulated 
learning in those who perceive a low probability of success. The data 
supported only some of our original hypotheses concerning avoidance 
paths, where the motive to avoid failure predicted avoidance- and 
other-based approach goals but did not contribute to explaining self-
regulation and performance. In addition, a negative correlation was 
found between the motive to avoid failure and effort. Related to sex, 
girls were more motivated to avoid failure than boys, while both sexes 
achieved similar scores for football-specific self-regulated learning, 
probability of success, achievement goals, and motivation to achieve 
success. Future research should continue to expand the research on 
the impact of approach and avoidance goals and add on to the few 
empirical studies on the outcomes of the probability of success and 
achievement motives among talented young footballers who are 
eligible for national teams, and especially include girls.
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