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Abstract: This study identifies the topical areas of research that have attempted a psychological
approach to soccer research over the last 33 years (1990-2022) and explored the growth and stagnation
of the topic as well as research contributions to soccer development. Data were obtained from
1863 papers from the Web of Science database. The data were collected through keyword text mining
and data preprocessing to determine the keywords needed for analysis. Based on the keywords, latent
Dirichlet allocation-based topic modeling analysis was performed to analyze the topic distribution of
papers and explore research trends by topic area. The topic modeling process included four topic area
and fifty topics. The “Coaching Essentials in Football” topic area had the highest frequency, but it was
not statistically identified as a trend. However, coaching, including training, is expected to continue
to be an important research topic, as it is a key requirement for success in the highly competitive elite
football world. Interest in the research field of “Psychological Skills for Performance Development”
has waned in recent years. This may be due to the predominance of other subject areas rather than a
lack of interest. Various high-tech interventions and problem-solving attempts are being made in this
field, providing opportunities for qualitative and quantitative expansion. “Motivation, cognition,
and emotion” is a largely underrated subject area in soccer psychology. This could be because
survey-based psychological evaluation attempts have decreased as the importance of rapid field
application has been emphasized in recent soccer-related studies. However, measuring psychological
factors contributes to the study of football psychology through a new methodology and theoretical
background. Recognizing the important role of psychological factors in player performance and
mental management, as well as presenting new research directions and approaches that can be
directly applied to the field, will advance soccer psychology research.
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1. Introduction

It is common knowledge that soccer is the most popular participation and spectator
sport in the world today [1]. This means that there are many players, teams, and fierce
competition. As with any sport, soccer teams strive to win in the face of fierce competition,
and soccer is widely studied by researchers owing to its popularity. Many professional
soccer clubs have emphasized the importance of sports psychology in improving their
performance [2,3].

In recent years, the role of psychology in various subfields related to soccer has be-
come very important [4]. Many efforts have been made to apply psychology to soccer,
including administrative efforts such as the creation of the “Psychology for Soccer” strategy
introduced by the English Football Association in 2011 [5]. These attempts have served as
valuable milestones in understanding how psychological exploration can impact players’
performance and lives [6]. Research has also repeatedly shown that a healthy body and
mind can influence players’ lives after their playing careers [7]. These findings are relevant,
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not only to professional soccer clubs, but also to a wide range of soccer workers, including
youth players and referees [8,9]. As such, much of the research has been integrated into
educational programs for coaches, players, and support staff to teach them psycholog-
ical concepts and, most importantly, connect them with practicing football and sports
science psychologists.

The above-mentioned reviews have all made valuable contributions to the current
understanding of the research conducted in the field of sport and exercise psychology;
therefore, there must be a large quantitative and qualitative accumulation of psychological
research that has been continuously explored for the development of soccer over the years.
Klarin (2019) reported that a macro view must be taken from a position of reflection and
introspection for the discipline’s long-standing tradition to become more rooted and more
forward-looking [10].

There are ways to explore the intellectual structure of research through, for example,
literature review, content analysis, and meta-analysis, but a framework that integrates large
disciplines such as psychology constitutes natural language processing [11]. The devel-
opment of computing power, represented by the effective collection, storage, processing,
and real-time sharing of data, due to the advent of the information age, has made such a
framework possible [12].

In particular, the emergence of the concepts of artificial intelligence and big data has
made it possible to derive new insights from vast and unstructured data through high-
level analysis [13]. Natural language processing is one of the methods that can realize
these expectations, and it is being used in various academic fields. In this study, we used
the natural language processing techniques of text mining and topic modeling. Topic
modeling is a technique that analyzes a dataset of documents and discovers latent topics
through the derived unstructured text to explore key issues and controversies in a particular
field [14,15].

Compared to other literature review methodologies, topic modeling is advantageous,
owing to its ability to explore the published literature in a field in depth. [16] reported that
the keyword-driven segmentation of topic areas can reveal the major theories, methodolo-
gies, and themes that shape the sport and exercise psychology literature and how these
various aspects relate to each other. By building on this body of work, we could further
solidify the findings of the literature and uncover meaningful insights into new areas
of research.

The purpose of this study is to identify research topics in the field of soccer that have
attempted to take a psychological approach to the study of soccer, and to identify their
growth and stagnation, as well as their contributions and prospects for soccer development.
First, this study set the scope of the collection database as the Science Citation Index
Expanded, Social Sciences Citation Index, and Art & Humanities Citation Index indexed in
the Web of Science (WOS) database. The first soccer study with a psychological approach
found in the database was in 1990. Therefore, a database of articles collected over a 33-year
period from 1990 to 2022 was established and topic keywords, topics, and topic areas were
extracted. Second, we identified macro-level research trends in psychological approaches
to soccer research by identifying key keywords, topics, and topic areas through topic
modeling analysis. In addition, it contributed to providing insights into how the identified
research topics played a role in different aspects of soccer fields. Third, we identified active
and stagnant research areas through statistical analysis of changes in the frequency and
share of each topic area. Then, we analyzed various backgrounds for this phenomenon and
predicted future responses, changes, and research directions.

2. Materials and Methods
2.1. Data Collection
In this study, WOS was selected as the database to collect the articles. Cheng et al.

(2018) reported that WOS is rich in data volume, including complete coverage of more than
10,000 journal citations, is well recognized in the academic community, and supports batch
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extraction of article information, which enables fast and accurate data processing [17]. In
addition, the taxonomy of WOS and the indexes of other academic information databases
have been criticized for their lack of ability to generate consensus measures for scientific
measurement studies [18]. In deciding on WOS as a data source, we considered the
arguments of various topic modeling-related prior studies. The keywords used in the
search were “soccer” and “football”, and 53,671 results were retrieved by entering the
search term “soccer or football” in the WOS database. Next, from the list of all soccer-
related articles retrieved, 4692 articles in the field of psychology were extracted using WOS’s
filtering capabilities. From these 4692 articles, a further 1844 articles of low relevance were
excluded by hand monitoring of the collected articles by experts in soccer, sports psychiatry,
and sports psychology, including the researcher. Next, we also excluded 237 studies
that focused on rugby, American football, and Australian football. Finally, we excluded
748 articles that were not peer-reviewed (e.g., news articles, letters to the editor, research
reports, conference presentations, and books), leaving 1863 articles for analysis.

2.2. Data Preprocessing

Natural language processing involves synthesizing a set of processes that intuitively
derive meaning from unstructured words in text documents organized into sentences. Fur-
thermore, the natural language processing process of academic research involves analyzing
abstracts that summarize the key content of the study [19]. Therefore, in this study, the
procedure of analyzing the collected article abstracts was performed. Morphological analy-
sis, one of the natural language processing techniques, was performed using the original
data of the collected article abstracts. Through morphological analysis, 17,665 words were
extracted from 1863 article abstracts.

Most natural language processing analysis methods, including topic modeling, are
preceded by data preprocessing techniques to identify only the words that will be used in
the analysis. Data preprocessing involves a series of refinement processes, such as deleting
words from a large set of documents that may contaminate the analysis results and unifying
words with similar meanings [20]. The data analyzed in this study were obtained from a
knowledge document of soccer psychology, and words (except for keywords that imply
the meaning of the subject area of each paper) were analyzed. For example, from the words
that were initially identified, we deleted words that describe the methodological unit of the
paper, such as “purpose”, “research”, “method”, “result”, “discussion”, and “conclusion”,
and adverbs and adjectives that are not keywords related to the actual research topic,
such as “tomorrow”, “meanwhile”, “recently”, “always”, and “although”. In addition,
words that have the same meaning but are recognized as separate keywords due to slight
differences, including differences in expression, were combined, which may have affected
the analysis results. Thus, the task of unifying multiple keywords with the same meaning
was performed. All of this was carried out by the authors of this study, who are experts in
natural language processing and topic modeling.

Meanwhile, among the representative keywords that describe the research topic area,
a potential problem is that the representativeness of the area is excessively high and only
the keyword influences the overall result. In this study, keywords such as “soccer” and
“football” appeared as keywords in all papers at the time of the initial search. Thus, even
if they do not appear in individual clusters of the topic model to be analyzed, they are
sufficiently recognizable as basic topic areas. As an indicator to determine the presence
of such words, TF-IDF(Term Frequency-Inverse Document Frequency) is a formula that
calculates the number of words that appear universally in all documents and words that
appear frequently in specific documents (i.e., keywords that are representative of the topic
area) [21]. TF-IDF indexes above 0.3 are generally deleted [22]. After conducting these
preprocessing steps, we refined the final 1430 words and utilized them for the analysis.
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2.3. Topic Modeling

Various types of algorithms can be used for topic modeling, depending on the calcu-
lation method used, including individual analysis techniques. In this study, we used the
latent Dirichlet allocation (LDA) technique. LDA is generally adopted when the topic areas
across documents have a strong tendency to be reduced to a single contact point; it is also
used to derive topic modeling results for knowledge technology documents that contain
specific domain knowledge such as papers, news, and patents [23,24]. The parameter values
of alpha, beta, and the number of topics must be arbitrarily specified in the topic modeling
analysis settings to derive analysis results through topic modeling. However, both alpha
and beta range from 0.01 to 0.99 and, in some cases, they can be divided into thousands
of digits [25]. Furthermore, determining the number of cases, calculating the number of
topics, and finding the optimal topic organization can be very difficult. These difficulties
can be overcome by utilizing the coherence coefficient to find the optimal number of topics
and keywords within topics [26].

The coherence coefficient is a virtual proxy for the number of cases with the alpha,
beta, and number of topics settings described above, and it adopts the number of cases with
coherence values close to 1. In this study, the number of cases for alpha and beta values
was set to 0.01~0.99 to consider the optimal number of topics and parameters for topic
modeling results. The number of topics varied from seven to twenty, considering the total
number of papers, and the consistency index was calculated for the number of all cases. As
a result, the consistency index was very high (0.921) when the number of topics was fifty
(alpha: 0.01, beta: 0.1). Therefore, by comparing the topic composition according to the
number of topics, we derived core topics that show a high density of keyword composition
in any setting and variable topics that indicate changes depending on the setting, and
suggested the meaning and implications of the subject area implied by each topic. Figure 1
shows the conceptual model of LDA topic modeling utilized in this study.

AN
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o 0 z w N

M

Figure 1. Probabilistic graphical model of latent Dirichlet allocation. «: a parameter that represents
the Dirichlet prior for the document topic distribution; 3: a parameter that represents the Dirichlet
for the word distribution; 0: a vector for topic distribution over a document d; z: a topic for a chosen
word in a document; w: specific words in N; M: the length of documents; N: the number of words in
the document.

2.4. Change in Topics by Period

This study analyzed the growth and decline of the topic area over time by analyzing
the frequency and share of articles on psychological-related soccer research over a 33-year
period (1990-2022). Topics were segregated based on discernible patterns of growth or
decline over the specified time. A linear regression model was applied utilizing SPSS 23.0
(IBM Corp, Armonk, New York, NY, USA), with the timeline serving as the independent
variable and the frequency and proportion of each topic acting as the dependent variables.

The results were subsequently interpreted using a systematic, two-step approach. First,
after linear regression analysis, if the Durbin-Watson statistic was within the range of 1.5 to
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2.5, it was considered a suitable regression model, and the regression coefficient and signifi-
cance were checked [27,28]. Topics were categorized as hot if the coefficient was positive
(+) and statistically significant, warm if the coefficient was positive (+) but lacked statistical
significance, cold if the standardized regression coefficient was negative (—) with statistical
significance, or cool if the coefficient was negative (—) but not statistically significant.

3. Results
3.1. Topic Modeling

The topic modeling results are shown in Table 1. The clustered interest of Topic 1
appears to be related to soccer motor skill training, specifically focusing on leg work;
accuracy and speed with the ball; and motor tasks related to foot ability, balance, knee
improvement, and coordination. Topic 2 was clustered and was related to soccer training
and performance, particularly regarding physical characteristics and requirements. Topic 3
was clustered and demonstrated the importance of coaching and leadership by measuring
and analyzing the strong relationships that effective coaching and leadership create, the
establishment of clear roles and responsibilities, the creation of a supportive atmosphere,
satisfaction, motivation, efficacy, cohesion, support, style, atmosphere, commitment, youth,

and autonomy.

Table 1. Results of topic modeling in soccer psychology.

Topic 1 Topic-2 Topic 3 Topic 4 Topic 5
skill position coach goalkeeper coach
training identity relationship penalty coaching
motor status leadership kick parent

task network satisfaction ball feedback
leg imagery motivation condition perception
practice term perception action practice
ball selection role goal youth
accuracy identification efficacy direction program
velocity role cohesion shot interview
foot bias support task training
ability action style search experience
balance author relation information behavior
knee course commitment strategy communication
improvement implication coaching constraint knowledge
coordination discourse autonomy fixation resource
Topic 6 Topic 7 Topic 8 Topic 9 Topic 10
anxiety development validity injury training
stress youth student risk load
health elite behavior concussion sprint
state skill instrument impact distance
burnout academy college head fatigue
wellbeing talent school program speed
emotion career child youth rate
support practice criterion prevention acceleration
response transition role exposure jump
relationship assessment norm review period
stressor process masculinity season mass
mood program attitude tackle demand
strategy experience intention rate exertion
depression support system evidence intensity
behavior characteristic literature contact recovery
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Table 1. Cont.

Topic 11 Topic 12 Topic 13 Topic 14
goal activity ball task
behavior intensity goal decision
orientation perfectionism action expertise
perception elite possession information
climate pattern season skill

task surface position function
relationship type distance condition
aggression energy pass response
effort muscle area process
mastery percentage zone decision making
self-efficacy threshold pitch expert
behavior condition behavior memory
medium proportion system attention
adolescent rate opponent video
achievement system formation knowledge

Topic 4 focused on the role of goalkeepers in soccer, including their behavior and
strategies when faced with penalty kicks and shots on goal. Topic 5 was clustered around
the coaching process (encompassing feedback, practice, training, and communication,
among other aspects) and considered the crucial role of coaches in developing youth
programs and their support towards parents. Topic 6 was clustered with keywords related
to psychological aspects of sports, such as anxiety, stress, burnout, and emotions, as well
as strategies and support for coping with stressors and events. Topic 7 was clustered
into keywords related to youth athlete development in elite sports academies, including
talent and career assessment processes, transition, and support. Topic 8 was clustered with
keywords related to the validity and reliability of measures and instruments used to assess
soccer student-athlete behavior, including standards, norms, and attitudes. Topic 9 was
clustered with keywords related to injuries in soccer—specifically regarding the risk of
concussions and head impacts—and brain injury prevention and exposure review for adult,
youth, and elite soccer players during the season. Topic 10 was clustered into keywords
related to training load and physical demands, including fatigue, speed, acceleration,
intensity, and recovery, which affect soccer players’ physical performance, including their
sprinting, long-distance running, and jumping performance. Topic 11 was clustered with
keywords related to soccer players’ goal orientations and behaviors, including perception
and mastery, aggression, self-efficacy, and achievement in youth development. Topic 12 was
clustered with keywords related to the pattern and intensity of physical activity, including
perfectionism, energy, muscle, and threshold states in the soccer elite sport system. Topic
13 was considered to explore the different tactical formations used by soccer teams and
how they affect gameplay. Topic 14 was clustered with keywords related to decision-
making processes involving expert knowledge, information, and video analysis of technical
functions, conditions, and reactions in soccer matches. A visualization of the keyword
network for each topic is shown in Figure 2.
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Figure 2. Knowledge structure by topic modeling.

3.2. Trend Analysis by Topic Area

Each of the 14 clustered topics followed a detailed micro-classification of the soc-
cer psychology domain. In the book “Football Psychology: From Theory to Practice”,
Konter et al. (2019) organized the psychology of soccer into four macro-content areas,
which were further organized into micro-disciplines [29]. Following this scheme, each topic
was included in the subtopics of the four topic areas. The organization of topics in Konter’s
(2019) book is as follows.

First, the “Motivation, Cognition, and Emotion” section focuses on soccer players’
motivation and psychological factors such as mood, grit, and mental strength. The topic
modeling resulted in the inclusion of Topics 6 and 11, which are related to this topic area.

Second, the “Coaching Essentials in Football” section covers the definition of a coach,
competencies, leadership, effective coaching methods (e.g., communication), and psycho-
logical aspects of training and practice. The topic modeling resulted in the inclusion of
Topics 1, 2, 3, 10, and 13, which are related to this topic area. Third, “Psychological Skills
for Performance Development” covers various psychotechnical approaches to improving
soccer performance, including the development of psychological skills for goalkeeper
performance development. The topic modeling resulted in the inclusion of Topics 4, 12,
and 14 which are related to this topic area. Fourth, the “Developing the young player in
Football” section covers parental coaching, talent development, education and support on
how to succeed, and prevention of negative psychological factors in developing young
players into elite players. The topic modeling resulted in the inclusion of Topics 5, 7, 8, and
9, which are related to this topic area.

We assessed the change in trends over time for each clustered topic area. The change
in frequency of each topic area from 1990, when soccer psychology research was first
identified, to 2022 is shown in Figure 3. All four topic areas experienced similar increases
and decreases from the 1990s to the early 2000s. However, since the mid-2000s, the topic
areas of “Coaching Essentials in Football” and “Developing the young player in Football”
have experienced a steep increase in frequency. The frequencies of the topic areas of
“Psychological Skills for Performance Development” and “Motivation, Cognition, and
Emotion” have also increased but with a more modest linear trend.
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Figure 3. Frequency change for each subject area in football psychology.

The trend changes based on the frequency of each topic area shown in Figure 3 were
evaluated by linear regression (Table 2). The Durbin-Watson values were 0.263 (Developing
the young player in Football), 0.272 (Coaching Essentials in Football), 0.784 (Psychological
Skills for Performance Development), and 0.759 (Motivation, Cognition, and Emotion),
respectively, and were not classified. The trend change was not statistically validated, even
though both the frequency and the change in the chart showed an upward linear trend.
Therefore, the change in the share of each year of the topic area was explored, and the trend
change was statistically validated (Table 3).

Table 2. Trend classification using regression analysis of frequency change by topic area.

Topic Area Topic No. Durbin-Watson Coefficient t-Value p-Value Hot/Cold
Topic 5
i Topic 7
Developing the young player P 0.263 0.834 8.431 0.001 -
in Football Topic 8
Topic 9
Topic 1
. . Topic 2
Coaching Essentials Topic 3 0.272 0.836 8.498 0.001 -
in Football Tobi
opic 10
Topic 13
Psychological Skills for "IT opicfz 784 1 1 ~
Performance Development opie 0.78 0.865 9.616 0.00
Topic 14
Motivation, Cognition, Topic 6 0.759 0.816 7.850 0.001 -
and Emotion Topic 11

Figure 4 shows the change in the share of each topic area by year. The topic area
“Developing the young player in Football” had a share of 20-30%, except in 1997 (14.2%)
and 2015 (41.5%). The topic area of “Coaching Essentials in Football” was characterized by
a minimal representation of 0-20% prior to 1996 and experienced a substantial surge after
1996. Notably, in 10 years, this topic area had a share of 40% or more, and its contribution
peaked between 2010 and 2020. However, we observed a large variation in its share
over time.
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Table 3. Trend classification using regression analysis of occupancy rate change by topic area.

Topic Area Topic No. Durbin-Watson Coefficient t-Value p-Value Hot/Cold
Topic 5
Developing the young player Topic 7
ping the young piay Pl 1.554 0.470 2.961 0.006 Hot
in Football Topic 8
Topic 9
Topic 1
Topic 2
Coaching Essentials .
. & Topic 3 0.908 0.585 4.019 0.001
in Football .
Topic 10
Topic 13
Topic 4
Psychological Skills for
Topic 12 1.981 —0.325 —1.912 .
Performance Development p. 98 0.065 Cool
Topic 14
Motivation, Cognition Topic 6
, ognition, P 2.443 —0.384 —231 0.027 Cold
and Emotion Topic 11
100% 2.7
- e e 134 L 140 120 96 98 91 g 14 121 101108 119 o8
" ‘ E 194
s0% 20.0 200 s 20.0 226 21.8 -
33.3 33.3 18.2 19.0
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471 429 244 26.0 139 19.9 2.8
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0% 217 333 235 ko
2. 25.8 255
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100.0 ira 417 462 39.0 370 338
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429 333 :
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Figure 4. Changes in occupancy rate (%) of football psychology by subject area.

Table 3 shows the results of the trend analysis of the occupancy rate of each topic
area using linear regression. The topic area “Developing the young player in Football”
had a Durbin—Watson value of 1.554, which is close to 2, meaning the trend could be
validated through the regression coefficient. The regression coefficient was 0.470 (p = 0.006),
which is a significant positive coefficient, indicating that this was a hot topic. The topic
area “Essentials of Soccer Coaching” had a Durbin-Watson value of 0.908, which is not
in the range of 1.5 to 2.5. Therefore, the trend was not statistically significant. The topic
area “Psychological Skills for Performance Development” had a Durbin-Watson value of
1.981, which is close to 2, meaning the trend could be validated through the regression
coefficient. The regression coefficient was —0.384, which is not statistically significant;
thus, this topic area was categorized as cool. Finally, the topic area “Motivation, Cognition,
and Emotion” had a Durbin—-Watson value of 2.443, which is close to 2, meaning that the
trend could be validated through the regression coefficient. The regression coefficient was
—0.384 (p > 0.027), which indicates a significant positive coefficient; therefore, this topic
was classified as cold.
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4. Discussion
4.1. Topic Area 1: Developing the Young Player in Football

“Developing the young player in Football” is an area of research focusing on the impor-
tance of understanding the player development process in identifying and nurturing soccer
talent. This topic area was organized into Topics 5,7, 8, and 9. Topic 5 has explored how
feedback from parents and coaches can influence youth development [30,31]. In addition,
the most effective ways to provide feedback to young players have been investigated [32,33].
Approaches related to Topic 7 include how youth athletes could develop the skills and traits
needed to succeed at the elite level, an exploration of effective strategies for identifying
and nurturing talent in young athletes [34], and how coaches and programs can balance
individual skill development with team success and cohesion [35,36]. Topic 8 explores the
constructs of masculinity, attitudes, intentions, and behaviors within soccer-educational
settings, the college or school level [37,38]. Furthermore, this topic aims to unravel how
these norms might be manipulated by the prevalent school system and the post-pandemic
sports culture [39,40]. This topic was investigated through a critical lens to understand the
socio-cultural aspects of soccer and its effects on individual players” behaviors. Topic 9
deeply investigates the pressing issue of injury risk, specifically focusing on concussions
within the context of youth soccer. Research approaches related to this topic include the
common types of brain-related injuries in soccer, including concussions, and how they can
be prevented or managed [41,42]; methods that coaches and organizations can employ to
mitigate the risk of concussion and head injury in youth soccer [43,44]; and evidence-based
strategies that can be used to reduce the incidence of brain and head-related injuries in
soccer players [45,46].

The process of effectively identifying and developing players with the potential for
future success is becoming increasingly important [47]. The importance of these studies
focusing on youth and adolescents is also evident in review studies related to athletic devel-
opment. Kirkendall and Krustrup (2022) reported that among training programs research
targeting women and all genders, a higher percentage of program interventions focused
on youth and adolescent soccer players aged 6-18 years than adult soccer players [48].
However, effectively providing the necessary conditions for youth and young athletes
to reach their potential takes more than just accumulating quantitative research. Studies
that have attempted to address these issues can be found in this topic area. Psychological
approaches and different training and support structures have been proposed to facilitate
feedback and communication between coaches and parents at all levels, from the elite
youth level onwards [49,50]. These research efforts have contributed to the consideration
of more advanced communication methods and training systems for youth soccer players.
In particular, the health and safety of athletes should be a top priority for youth sports
teams and related organizations [51]. Part of the research in this topic area recognizes
this importance and has contributed to the focus on “injuries” and related warnings and
responses [52]. Furthermore, this research area has highlighted the importance of under-
standing the complex socio-cultural norms, especially masculinity, that permeate football at
the educational level [53]. In some respects, these discourses have contributed to providing
an opportunity to revisit policies and frameworks to ensure an inclusive and progressive
environment for youth players.

The trends in this thematic area are a sharp increase in the frequency of research
and a steady share after a certain period. After a certain period, the first paper in this
topic area in the research period 1990-2022 was found in 1992. Although the frequency of
research in this topic area fluctuates from year to year, there has been a steep increase since
2017, and the frequency has been increasing until now. The trend for increased frequency
was not statistically significant; however, it was the only one of all topic areas to show
a significant increase in share. An explosion in share was not observed by us either, but
it was maintained steady in the 1990s, when the overall frequency of soccer psychology
research was significantly lower. This suggests that this topic area can be expected to
remain active according to the share regression model. Since the 1990s, the importance of
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psychological approaches in the development of youth players has been raised in various
sports, including soccer [54]. Nevertheless, due to the lack of research approaches and
infrastructure at the time, it seems to have been more discourse-driven than quantitative
growth [55]. However, it is worth noting that, since the 2000s, there has been a growing
consensus that the soccer development system for youth needs a major overhaul [56]. The
impetus for this has come from the implications of most members of the system, including
teams, coaches, players, and parents [57,58]. The market growth of the soccer sector and the
business aspect of massive capital inflows have also given us the impetus to focus on the
development system of youth elite sports [56,59]. This has allowed us to build an effective
youth development system, which has been difficult to realize, and to support various
research efforts to develop and improve the system [60]. This trend and flow in soccer area
is interpreted by us as the reason for the growth in frequency and share of this study area.
However, the psychological approach to youth development is far from complete. The
sensitivity and the fearful nature of the youth generation to external stimuli are bound to be
greatly influenced by changing times, societies, and systems. Therefore, we can cautiously
predict that the field of psychological research with youth soccer players will continue to
identify new research topics that can respond to new and anomalous paradigms.

4.2. Topic Area 2: Coaching Essentials in Football

“Coaching Essentials in Football” refers to research on coaching, which is an essential
component of elite sports, including soccer. Research in this area explores the relationship
between coaches and players and the effectiveness of different coaching styles and support
structures. This topic area was organized into Topics 1, 2, 3, 10, and 13. Topic 1 addresses
the importance of skill training for the motor tasks that soccer players need to perform.
Relevant research has identified the most effective training methods and strategies for
improving accuracy, speed, footwork, balance, and coordination [61-63]. Topic 2 keyword
clusters show that studies have explored how the ‘coach’s status or role affects their identity
and perception of their place in society [64,65], and how language and discourse can
influence the formation and reinforcement of identity and bias [65,66]. Topic 3 research
has examined how coaches can build effective relationships with athletes and how this
can affect their motivation and performance [67]. Furthermore, studies on this topic have
explored the common leadership styles in coaching and how they can affect team cohesion
and success [68,69]. Topic 10 includes research examining how soccer coaches and players
can effectively manage training load to optimize performance and reduce the risk of injury
or burnout, the physiological and psychological factors that contribute to fatigue during
training or competition, and how this fatigue can be mitigated [70,71], and how players
and coaches can balance training and competition demands with the need for rest and
recovery [72,73]. Topic 13 includes studies exploring how ball possession and distance
affect the likelihood of scoring [74,75]; how different formations and positioning affect
player behavior, team chemistry, and performance during a match; and the key factors that
determine successful passes in soccer and how they vary across different areas and zones
of the field [76,77].

Consistent with the sport-wide notion that coaches’ efforts to improve their coaching
skills are fundamental to all sports and should be taken seriously, soccer psychology is
one of the most active areas of coaching research [78]. The Essentials of Soccer Coaching
emphasizes the multifaceted nature of soccer coaching. From technical development and
psychological understanding to tactical acumen and load management, effective coaching
brings together a range of areas to demonstrate the role of coaching in individual player and
team achievement [79]. It has been reaffirmed that coaching is based on precise training
to improve key skills such as accuracy, speed, footwork, balance, and coordination in
player play. In addition, it has contributed to the provision of a range of applied coaching
strategies in the tactical aspects of ball possession, positioning, passing, maneuvering, and
formation to create scoring opportunities and defending effectively [80]. Insights into the
application of social dynamics for efficient physical recovery and team cohesion, not just to
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improve individual and team performance, have been observed through various studies
within this thematic area [81].

The research area “Coaching Essentials in Soccer” ranks high on the list of research
areas in bibliographic analyses of soccer psychology research [48,82]. During the 1990-2022
research period, the first paper on this topic area was published in 1992. This topic area has
increased in frequency, albeit with year-to-year variations, with a steep upward trend since
2017. No statistical significance was found in the trend classification for the increase in
frequency, and no significant statistical trend classification was performed in the regression
model for share; therefore, further exploration and measurement is needed to identify
trends in this topic area. However, this topic has the highest frequency, a generally high
share, and is an important topic for many studies. In particular, the recent surge in soccer
training research is likely due to the relative increase in studies of training environments due
to the COVID-19 pandemic, which has limited evaluation of on-field performance [83,84].
While statistical significance is difficult to ascertain due to the erratic nature of the soccer
coaching research field due to these internal and external factors, the highest publication
and rapid increase in frequency is the most widespread research area. The post-COVID-19
changes can also be noted, as coaching and training-related research topics have been
influenced by the overall research environment in sport during the COVID-19 pandemic
compared to pre-COVID-19 [85]. In the post-pandemic era, it is worth noting whether the
coaching and training environment has returned to pre-pandemic norms or whether new
paradigms are being applied [86]. This will be an opportune time to observe and analyze
the flow of research on soccer coaching and training in the post-pandemic environment, as
well as to establish creative research directions in response to that flow.

4.3. Topic Area 3: Psychological Skills for Performance Development

The topic area “Psychological Skills for Performance Development” addressed psy-
chological approaches to soccer performance development, including the intervention of
coaching but focusing on psychological skills. This topic area was organized into Topics 4,
12, and 14. Topic 4 has translated into topics exploring the strategies goalkeepers use to
effectively defend against penalty kicks [87,88], how goalkeepers can improve their ability
to predict the direction and force of shots [89,90], and the physical and mental conditions
required for optimal goalkeeping performance, and the strategy for developing and main-
taining this [91,92]. Topic 12 is a cluster including psychological skills approaches that have
been attempted to effectively harness perfectionism, which has advantages and disadvan-
tages. Several research areas have addressed these issues, including the optimization of
perfectionist tendencies through psychological skills training and the development and val-
idation of psychological and physical training programs that consider energy metabolism,
thresholds, and muscle loading for effective intensity setting [93,94]. Topic 14 explores the
key factors that influence player decision making when carrying out the complex tasks pre-
sented in a soccer game; how soccer players’ expertise and competence develop over time;
the roles of factors such as memory, attention, and knowledge in this process [95,96], and
the most effective strategies for improving decision making in tight game situations [97,98].
Furthermore, research has explored ways to improve soccer players’ decision making and
skill development using new technologies such as virtual reality and cognitive training
programs [99,100].

One of the proven facts in this area of research is the ambivalence about perfec-
tionism in soccer players. This is evidenced across almost all sports, and soccer is no
exception [101,102]. This area of research has contributed to the demonstration of psycho-
skills training for optimal perfectionism that can lead to excellence under pressure. In
addition to physical skills, a player’s memory, attention, and domain knowledge are im-
portant factors in making split-second decisions during training or matches [103]. This
highlights the importance of psycho-skills training for players, including goalkeepers, to
clearly identify their roles and make effective decisions for each position [104]. In conclu-
sion, the “Psychological Skills for Performance Development” topic area underscores the
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intricate interplay between the mind and body in soccer. Research within this topic area
has contributed to the development and application of context-specific psychological skills
training, from reaching an optimal state of perfectionism to effectively accomplishing the
unique challenges faced by players in different positions. In addition, this area of research
has shown that the correct decision making of players and all other units that make up a
soccer match improves the quality of the game. On the other hand, advanced technologies
such as virtual reality can effectively enhance the psychological and logical state of soccer
players, which adds to the diversity of this research area.

Frequency measures and significance tests in the regression model show that the
number of studies on this topic published each year is not decreasing. However, as the
overall research area of soccer psychology has increased, the share of this topic area has
decreased somewhat over time. For this reason, it appears to be a somewhat stagnant
research area according to the share regression model. However, this is more related to the
relative activation of other research areas rather than a decrease in interest in this topic area.
Researchers such as Mills et al. (2012) suggested that athletes do not need to possess all of
the skills recommended in the talent development literature to develop at an elite level [79].
Instead, the authors explain that some athletes can make the transition successfully even in
the absence of some psychological skills [79]. In other words, it cannot be assumed that
applying psychological skills to a talented athlete will automatically make them an elite
athlete, as there are a variety of contextual and environmental factors, such as finances,
health, and other personal circumstances, that can have a significant impact on an athlete’s
likelihood of reaching an elite level [105]. It is because these factors have been ignored that
various review studies of psychological skills training have been criticized for generalizing
their findings by focusing on athletes at a specific developmental stage [106]. These
limitations are also thought to have contributed to the lack of exponential growth in the
number of studies and applications of psychological skills training. However, some studies
have emphasized the importance of psychological skills training in the juvenile system.
While psycho-skills training at the adult level is dependent on individual differences and
influenced by contextual variables, it is important to note that psycho-skills training systems
for youth should not be neglected [107]. According to several authors, perspectives on the
adherence and success of these types of programs would be fundamentally different if they
were targeted at younger athletes instead of focusing on more experienced athletes [108].
Furthermore, research on the development and validation of psycho-skills training across
different ages and stages of athlete development would be valuable future work.

4.4. Topic Area 4: Motivation, Cognition, and Emotion

The topic area “Motivation, Cognition, and Emotion” was organized into topics that
examined and evaluated psychological traits that occur in different situations experienced
by soccer players. This topic area was organized into Topics 6 and 11. Topic 6 aims to
understand professional soccer players’ experiences with burnout, with a focus on potential
causes, such as overtraining, personal stressors, or the pressures of professional sports.
Moreover, matches were determined and investigations were conducted to observe how
stress and anxiety levels might affect players’ performance [109,110]. Research on this
topic has also shown how relationships with coaches, teammates, and others influence
players’ stress levels and mental health [111,112]. Topic 11 was examined to determine
how players’ goal orientation (e.g., mastery goals versus performance goals) influences
their performance on the field. This topic explores perceptions of self-efficacy among soccer
players and its impact on performance [113,114]. This topic also explores how the team
atmosphere affects players’ aggression and effort [114,115].

Given the different goal orientations of athletes, the research identified in this topic area
provides insight into considering whether soccer players are more focused on mastery goals
or performance goals [116,117], which will contribute to the development of personalized
motivational strategies and help coaches and trainers provide more effective coaching [118].
In addition, this knowledge will lead to the development of interventions and strategies



Behav. Sci. 2023, 13, 787

14 of 19

to support soccer players’ mental health and prevent issues such as burnout, depression,
and severe anxiety [119]. It is also important to note that good mental health in individual
players can set the stage for a positive team culture [117]. Overall, this topic has contributed
to a more holistic understanding of soccer players’ mental health, which can improve
the way players are coached, the way clubs are managed, and the way mental health is
considered in soccer.

The first paper in the database collected for this study, from 1990, was found within
this topic area. The frequency of studies increases and decreases every year, and even the
share has been gradually decreasing since 2010. The regression model for the decrease
in share was found to be statistically significant. Overall, we can cautiously diagnose
that research in this topic area of soccer psychology has stagnated somewhat. This topic
area is largely composed of studies that have used questionnaires to collect and evaluate
data. However, most research in elite sports, including soccer, is increasingly focused
on direct application to the field [120]. For a long time now, much of the research in
soccer psychology has focused on practical approaches to developing physical, tactical,
and technical factors with a psychological component [121]. These topics receive a lot of
attention because they can have a big impact on immediate performance improvement,
which lends itself to real-world soccer applications [122]. Furthermore, these field-oriented
studies inevitably have a high proportion of interdisciplinary approaches, such as psycho-
physiological, psycho-performance, and psycho-physical approaches [123,124]. Therefore,
there are relatively few studies exploring psychological factors alone. Nevertheless, the
exploration of psychological factors in players provides a foundation for the develop-
ment of new psycho-skills training, psychophysiological programs in training and their
application on the field [125]. Therefore, it is important to develop instruments with high
reliability and validity to measure psychological factors in this area, and this effort is ongo-
ing [126-128]. From the foregoing, it can be cautiously predicted that research in this topic
area will continue to be of value through its multidisciplinary approach to topics across
soccer psychology, including training, psychological skill development, and performance
development in youth and adult populations.

5. Conclusions

This study aimed to identify the knowledge structure of and research trends in soccer
research from 1990-2022. Topic modeling resulted in 14 topics. The topic area “Essential
Coaching in Soccer” was the most frequent, but not statistically trending. However, coach-
ing, including training, is expected to continue to be an important research topic as it is
a key requirement for success in the highly competitive world of elite soccer. Interest in
the research area of “psychological skills for performance development” has waned in
recent years, possibly due to the dominance of other subjects rather than a lack of interest.
There are a number of cutting-edge interventions and problem-solving attempts in this
area, providing opportunities for qualitative and quantitative expansion. “Motivation,
cognition, and emotion” is a vastly underappreciated topic area in soccer psychology. This
may be due to the fact that recent soccer research has emphasized the importance of rapid
on-field application, resulting in fewer attempts at survey-based psychological assessment.
However, measuring psychological factors contributes to the study of soccer psychology
through new methodologies and theoretical backgrounds. Recognizing the important
role that psychological factors play in players’ performance and mental management and
providing new research directions and approaches with direct field application will ad-
vance soccer psychology research. Based on the theoretical basis of previous studies, this
study searched for articles in WOS alone, but it is necessary to conduct an approach to
identify the knowledge structure of soccer-psychology research topics that exist in a wider
range of indexes and databases. Therefore, insights from an integrative perspective of data
collection and analysis of academic databases including WOS, Scopus, and SportDISCUS
are proposed as a future research direction.
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