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glycolysis system in basketball is secondary to the ATP-CP 
system, as it functions as a major energy supplier during 
prolonged high-intensity efforts (Delextrat & Cohen, 2008; 
Gottlieb et al., 2021). Indeed, given the game’s intermittent 
activity nature, basketball does not typically impose high 
levels of blood lactate accumulation (Shalom et al., 2023a). 
Finally, the aerobic energy system, though less dominant in 
high-intensity efforts, is essential for recovery (Gottlieb et 
al., 2022, 2023). The primary contribution of this system 
is reflected by an athlete’s maximal oxygen uptake (VO2max), 
which supports sustained performance throughout the 
game by enhancing recovery between high-intensity actions 
(Stojanovic et al., 2012). 

In addition to the aforementioned physiological 
demands, basketball is also dependent on psychomotor 
skills, as it requires the players to respond dynamically to 
rapidly changing scenarios in a sometimes-unpredictable 
environment (Chaiken et al., 2000; Habay et al., 2021; 
Lakhno et al., 2020). As success in basketball often hinges 
on the integration of various psychomotor components, 
cognitive skills are crucial in the game, classifying it as a 
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Abstract
Background: Basketball is a sport characterized by dominant anaerobic physiological demands, requiring high explosive power in 
combination with advanced psychomotor abilities. Objective: The primary aim of this scoping review was to examine advanced 
evidence-based training methods in basketball, focusing on their impact on physiological and psychomotor functions. The review 
explored methods to enhance performance qualities aligned with the physiological, cognitive, and sport-specific demands of profes-
sional players, to identify methods supported by scientific evidence for systematic on-court implementation and to examine whether 
such evidence suggests future research directions. Methods: A structured search was conducted across four electronic databases 
(PubMed, Scopus, Web of Science, and Google Scholar), along with backward citation screening. Extracted data included training 
type, participant characteristics, context, and reported outcomes. Results: A total of 10 studies published between 2014 and 2024 
met the inclusion criteria.  Seven advanced training methods were identified as relevant and applicable to professional basketball 
performance: plyometric training, sprint training, specific training, contrast training, complex training, multi-component training 
(MCT), and cognitive-motor dual-task training (CMDT). Conclusions: The combination of CMDT and MCT offers a promising new way 
to improve both explosive power and cognitive performance in basketball. Using these methods as part of warm-up routines has not 
been studied enough and should be explored further. Future research should test how effective this approach is and explore how it 
can be combined with other methods to create effective training programs for professional basketball players.
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Introduction
Basketball, a sport marked by its rapid pace and intermit-
tent high-intensity activities (Gottlieb et al., 2021; Narazaki 
et al., 2009), requires a comprehensive array of physiologi-
cal attributes for optimal performance, including anaero-
bic power, recovery from explosive short actions, strength, 
agility, and neuromuscular coordination (Mancha-Triguero 
et al., 2020; Ostojic et al., 2006; Shalom et al., 2023a). 
These physiological demands are primarily supported by 
three energy systems: the anaerobic alactic system, known 
as adenosine three phosphate – creatine phosphate system 
(ATP-CP); the anaerobic lactic (glycolysis) system; and the 
aerobic system (Apostolidis et al., 2004; Boone & Bour-
gois, 2013; Narazaki et al., 2009). The ATP-CP system pre-
dominates, providing immediate energy for short-duration, 
high-intensity activities such as sprints, jumps, and rapid 
directional changes (Gottlieb et al., 2021). The muscles 
energy storage for this system, however, is rapidly depleted, 
requiring brief periods of rest for replenishment (Delex-
trat & Cohen, 2008). The contribution of the anaerobic 
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sport involving open skills (Lucia, Digno, et al., 2023; 
Lucia et al., 2021; Taatgen, 2013).  The psychomotor 
skills involved in basketball include agility, reaction time, 
coordination, balance (both static and dynamic), and kin-
esthesia (Habay et al., 2021; Hassan et al., 2022; Lakhno et 
al., 2020; Mancha-Triguero et al., 2020; Muntianu et al., 
2022; Portaz et al., 2024; Rosker & Sarabon, 2010). Brief 
descriptions of these skills are provided below.  

Reaction time is defined both as a physical measure 
expressed in units of time and as a broader cognitive-motor 
ability involving the rapid processing of stimuli and execu-
tion of responses. Reaction time is critical in basketball 
because the ability to quickly process and respond to exter-
nal stimuli, such as an opponent’s actions or the trajectory 
of the ball, may dictate whether a team gains or loses ball 
possession (Badau et al., 2022; Hassan et al., 2022; Lakhno 
et al., 2020; Sheppard & Young, 2006). This combined 
temporal and cognitive-perceptual capacity is crucial in 
scenarios such as intercepting a fast pass, contesting a shot, 
or making a quick defensive adjustment (Lucia, Bianco, & 
Di Russo, 2023; Lucia et al., 2021).

Balance is another fundamental element, both in its 
static form, which enables players to maintain stability in 
stationary positions (such as holding a defensive stance 
or setting a screen), and in its dynamic form. The latter 
involves control during movements such as driving to the 
basket, pivoting, or performing a layup under defensive 
pressure. Effective balance allows players to maintain their 
center of gravity and reduce the risk of injury during rapid, 
multidirectional movements (Halabchi et al., 2020; Lucia, 
Digno, et al., 2023; Stojanović et al., 2023).

Coordination involves the smooth integration of mul-
tiple body parts to execute complex skills, often simultane-
ously or in quick succession, such as dribbling while scan-
ning the court for passing options or shooting accurately 
under defensive pressure (Lucia, Aydin, & Di Russo, 2023; 
Lucia, Bianco, & Di Russo, 2023; Lucia, Digno, et al., 
2023; Shalom et al., 2023b, 2024). Coordination is critical 
for the fluid execution of these skills.

Agility is defined as a rapid whole-body movement with 
a change of velocity or direction in response to a stimulus. 
It is indispensable for the quick and efficient changes in 
direction and speed that are necessary in both offensive and 
defensive basketball contexts (Lucia, Bianco, & Di Russo, 

2023; Scanlan et al., 2014; Sekulic et al., 2017; Sheppard 
& Young, 2006). Whether executing a crossover dribble to 
evade a defender or recovering quickly to contest a shot, 
agility underpins the ability to perform rapid, controlled 
movements that are crucial to high-level performance in 
basketball (Lucia et al., 2021; Lucia, Bianco, & Di Russo, 
2023; Lucia, Digno, et al., 2023).

Finally, kinesthesia, or the awareness of the position and 
movement of the body in space, allows players to make pre-
cise adjustments to their movements in real-time, enhanc-
ing their ability to navigate through opponents, perform 
complex footwork, and maintain control of the ball under 
pressure (Chaiken et al., 2000; Habay et al., 2021; Lakhno 
et al., 2020; Muntianu et al., 2022; Rosker & Sarabon, 
2010). Kinesthetic awareness is particularly important in 
scenarios where players must rely on their sense of body 
positioning, such as during blind pass or fadeaway jump 
shot (Habay et al., 2021; Lakhno et al., 2020).

Psychomotor skills and adaptability are essential for 
high-level basketball performance, yet often insufficiently 
addressed in training. Their integration in training methods 
supports more complete player development and enhances 
performance (Lucia, Bianco, et al., 2023; Lucia et al., 2021; 
Portaz et al., 2024).

Table 1 outlines the specific psychomotor components 
directly related to the game of basketball (Habay et al., 
2021; Lucia, Bianco, & Di Russo, 2023; Lucia, Digno, et 
al., 2023; Shalom et al., 2023b; Sheppard & Young, 2006).

Objectives of the scoping review
The primary aim of this scoping review was to examine a 
range of advanced and evidence-based training methods 
used in basketball, focusing on their effects on physi-
ological and psychomotor functions involved in players’ 
performance. Specifically, we sought to review training 
methods designed to enhance performance qualities that 
align directly with the physiological, cognitive, and sport-
specific demands of professional basketball players. In 
doing so, we aimed to identify training methods that are 
supported by scientific evidence and can be practically and 
systematically implemented in on-court training environ-
ments. Furthermore, this review aimed to examine whether 
such scientific evidence could provide valuable insights for 
developing new directions in performance enhancement, 

Table 1 Specific psychomotor components involved in basketball

Component Description  Skill examples

Reaction time The ability to quickly process and respond to external stimuli •	Intercepting a fast pass 
•	Contesting a shot
•	Making a quick defensive adjustment

Balance The ability to maintain one’s center of gravity and reduce the 
risk of injury during rapid multidirectional movements

•	Holding a defensive stance or setting a screen (static balance)
•	Maintaining control during movement, such as driving to the basket, pivoting, 

or performing a layup under defensive pressure (dynamic stability)
Coordination The integration of multiple body parts to execute complex skills •	Dribbling while scanning the court for passing options 

•	Shooting accurately under defensive pressure
Agility Rapid whole-body movement with change of velocity or direc-

tion in response to a stimulus
•	Evading from defender
•	Recovering quickly to contest a shot

Kinesthesia The awareness of the position and movement of the body in 
space, which allows players to make precise adjustments to 
their movements in real-time

•	Navigating through opponents 
•	Performing complex footwork
•	Maintaining control of the ball under pressure
•	Performing fadeaway jump shots



3

A. Shalom et al. Acta Gymnica, 2025, 55, e2025.012

promoting innovation in training methods, and advanc-
ing research within the field of basketball performance and 
sports science.

Methods 
This scoping review was conducted in accordance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement, ensuring a systematic 
and transparent procedural process (Tricco et al., 2018).

Eligibility criteria
The inclusion criteria for this scoping review included a 
study publication date between 2014 and 2024. Addition-
ally, foundational studies published prior to 2014 were 
also included if they were deemed critical to the topic. The 
year 2014 was chosen to capture the most recent decade 
of research reflecting significant innovations in basketball 
training methods and sports performance science. To be 
eligible, studies had to be published in English and address 
basketball-specific training methods or closely related 
sports training methods, emphasizing investigations into 
physiological, psychomotor, or cognitive skills relevant 
to performance optimization in professional basketball 
players. Only peer-reviewed empirical studies, systematic 
reviews, and theoretical frameworks that provided insights 
into advanced training methods were included. Studies that 
considered variables such as age, gender, and playing posi-
tion were also included, so as to acknowledge the impor-
tance of these factors in the context of basketball-specific 
training and performance development. 

Exclusion criteria included studies that focused on non-
basketball sports or failed to align with the unique demands 
and requirements of basketball, such as those unrelated to 
the sport’s specific physiological, psychomotor, or tactical 
needs. Studies that did not analyze the targeted compo-
nents or that were non-empirical in nature, including con-
ference abstracts or opinion pieces, were also excluded. This 
approach ensured that the review focused exclusively on 
high-quality, relevant studies that contribute to the under-
standing and advancement of basketball training methods. 

In accordance with the purpose and methodology 
of scoping reviews, no formal quality assessment of the 
included studies was conducted, as the objective was to 
map the breadth and scope of the available literature, not 
to critically appraise individual studies.

Search strategy
A comprehensive search of four electronic databases 
(PubMed, Scopus, Web of Science, and Google Scholar) 
was performed using the default field search setting 
within each database. The search terms included „Basket-
ball Training Methods“ OR „Physiological Systems“ OR 
„Psychomotor Components“ AND „Exercise Physiology“ 
OR „Sports Performance“. The last search was conducted 
in January 2025 by the lead author (A.S). These terms 
were chosen based on the opinion of the authors (A.L, 
Y.M., J.C-G., and R.G.), professional judgement, the sci-
entific literature review, and controlled vocabulary where 

applicable. Synonyms and related terms were incorporated 
to maximize the retrieval of relevant studies. Additionally, 
the reference lists of all included studies were examined 
to ensure comprehensive identification of pertinent lit-
erature. The search strategy followed a structured and 
reproducible approach, using predefined inclusion and 
exclusion criteria; systematic screening of titles, abstracts, 
and full texts by multiple reviewers; and alignment with 
PRISMA recommendations to ensure transparency and 
methodological rigor. 

The following search string on the PubMed database 
represents one of the structured queries used to identify 
relevant studies, with additional searches and variations 
conducted across databases to ensure comprehensive cov-
erage of the topic: (“Basketball Training” OR “Physiological 
Systems” OR “Psychomotor Components”) AND (“Exercise 
Physiology” OR “Sports Performance”) [Title/Abstract]. A core 
set of keywords and search principles guided this query 
and was adapted with minor variations across databases 
(Scopus, Web of Science, and Google Scholar) to ensure 
comprehensive coverage of the topic.

Selection of sources of evidence
The study selection process followed a systematic approach, 
as illustrated in Figure 1. Exact numbers from each data-
base were not systematically preserved; therefore, only the 
overall total is reported, and this limitation is also noted in 
the Results section. After the initial search across the four 
databases, duplicate records were removed. The remaining 
records were then screened for relevance based on title and 
abstract, followed by a full-text review against the eligibility 
criteria. Only studies that were most relevant and innova-
tive, and that aligned with the objectives of this scoping 
review, were included in the final analysis. The screening 
process was conducted independently by two reviewers in 
two rounds (titles/abstracts and full text). Duplicate records 
were removed manually using Microsoft Excel 2019 and 
Microsoft 365 (Microsoft, Redmond, WA, USA) prior to 
the initial screening. Discrepancies were resolved through 
discussion and consensus. 

Data charting process
Before initiating data extraction, we conducted a general 
evaluation of the methodological quality of the included 
studies. While formal risk of bias assessment is not manda-
tory in scoping reviews, this evaluation considered factors 
such as study design, sample size, relevance to advanced bas-
ketball training methods, and clarity of reported outcomes. 

A standardized data extraction template was developed 
and implemented using Microsoft Excel 2019 and Micro-
soft 365 (Microsoft, Redmond, WA, USA). This template 
was utilized to systematically collect and organize relevant 
details from the included studies. Extracted data included 
the author(s), the publication year, the type of article, the 
population studied, and key information relevant to the 
objectives of the review. This structured approach ensured 
consistency and accuracy in documenting the most critical 
aspects of each study, facilitating a clear understanding of 
their contributions to this scoping review. 
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Synthesis of results
The data were collected and analyzed descriptively using a 
systematic scoping review approach. This process aimed to 
identify key trends, knowledge gaps, and emerging prac-
tices in basketball training methods. The findings were 
systematically classified based on the unique physiological 
and psychomotor demands of basketball performance, as 
well as by the type of specific training methods employed. 
The review specifically focused on competitive, high-per-
formance basketball contexts, reflecting the demands of 
professional-level play. This structured approach facilitated 
a comprehensive analysis of how these training methods 
contribute to players’ conditioning and skill development, 
while addressing the specific requirements of basketball 
performance on the court.

Results
Study characteristics
An initial search across the four databases yielded approxi-
mately 1000 records before duplicate removal. Exact num-
bers by database were not systematically retained, and this 
limitation is acknowledged for the sake of transparency. 
After this step, the remaining records were screened for 
relevance (title and abstract), with 131 retained for further 
review. Of these, 79 were excluded due to irrelevance to 

the research objectives. Subsequently, 52 articles underwent 
a full-text review against the eligibility criteria, of which 
42 were excluded. At the end of the screening process, 10 
studies were included in this scoping review and are listed 
in Table A1 . Notably, the included studies comprised both 
review articles, which offered a broader context within the 
field, and empirical studies that provided direct evidence 
relevant to physiological and psychomotor aspects of 
advanced basketball training. These 10 studies represent 
the most relevant and innovative research aligned with the 
objectives of the review, with each study linked to a specific 
training method.

Principles of training methods for optimal basketball 
performance
Seven training methods were identified in our literature 
review as the most effective for developing the unique abili-
ties of basketball players. While other training methods are 
available, the seven methods highlighted in this scoping 
review are particularly applicable on the basketball court. 
These methods, proven to enhance key performance attri-
butes, are described below, followed by a focused discussion 
that includes conclusions and practical applications. 

Figure 1 The PRISMA flowchart illustrating each stage of the literature search
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Plyometric training
Plyometric training, which involves the stretch-shortening 
cycle (SSC), is critical for enhancing muscle power and 
speed (Gottlieb et al., 2014). The SSC is a natural muscle 
function whereby a rapid eccentric contraction (muscle 
lengthening) is immediately followed by a concentric 
contraction (muscle shortening; Gottlieb et al., 2014; 
Ramirez-Campillo et al., 2022). During plyometric exer-
cises, the SSC is exploited to maximize force production in 
a minimal amount of time (Ramirez-Campillo et al., 2022; 
Sánchez-Sixto et al., 2021). This process not only increases 
muscle power but also enhances the speed at which a player 
can generate force. By repeatedly engaging in these explo-
sive movements, players can improve their neuromuscular 
efficiency, coordination, and overall kinetic performance, 
leading to greater speed and power in their athletic endeav-
ors (Gottlieb et al., 2014; Ramirez-Campillo et al., 2022). 

On the basketball court, various forms of plyometric 
training are integral to optimizing athletic performance. 
A prominent example is depth jumps, wherein a player 
descends from an elevated platform and immediately per-
forms a vertical leap upon ground contact, thereby exploit-
ing the SSC to augment explosive power (McCormick et 
al., 2016; Ramirez-Campillo et al., 2022). Selective drills 
and unique devices may be used to execute appropriate 
plyometric-type training sessions. Another example is box 
jumps, which involves repetitive leaps onto and off a raised 
surface, serving to enhance vertical jump capacity and neu-
romuscular coordination. Tuck jumps, characterized by a 
player jumping and drawing their knees to their chest mid-
air before landing, are effective in bolstering lower body 
strength and agility. Bounding drills, which entail exagger-
ated leaping strides, aim to improve horizontal propulsion 
and dynamic equilibrium (Brini et al., 2023; Khlifa et al., 
2010; Ramirez-Campillo et al., 2022; Verma et al., 2015). 
Incorporating these exercises in a basketball-specific train-
ing program can substantially elevate players’ proficiency 
in executing high-intensity, explosive maneuvers, such as 
rebounding, rapid sprints, and swift directional changes 
(Gottlieb et al., 2014; McCormick et al., 2016). It is essen-
tial to note that this training method is highly intense and 
requires the establishment of a foundational movement 
base and preliminary strength to ensure efficacy and reduce 
the risk of injury (Berton et al., 2018).

Sprint training
Sprint training, a method involving repeated short sprints 
in a straight line, is fundamental for enhancing explosive 
power in basketball (Attene et al., 2014; Freeman et al., 
2019; Song et al., 2023; Young et al., 2001). This train-
ing technique is grounded in sports science principles that 
emphasize the development of anaerobic energy systems, 
particularly the ATP-CP system (Shalom et al., 2023a; Song 
et al., 2023). By performing all-out short sprints, players 
can increase their muscle fiber recruitment, particularly of 
the fast-twitch fibers responsible for explosive movements 
(Shalom et al., 2023a). This form of training also enhances 
the efficiency of neuromuscular coordination, allowing for 
quicker and more forceful muscle contractions. 

On the basketball court, sprint training can be inte-
grated through drills that simulate game scenarios, such 
as fast breaks and defensive transitions, ensuring that 
improvements in speed and power are directly applicable 
to in-game performance (Attene et al., 2014; Fang & Jiang, 
2024; Shalom et al., 2023a). Additionally, depending on 
sprint repetition frequency and length, sprint training may 
improve cardiovascular capacity and lactic acid tolerance. 
While the requirement for lactic acid tolerance is less sig-
nificant, it may still play a role in enhancing endurance in 
certain situations, depending on the team’s game tactics, 
(Gottlieb et al., 2021, 2022). Sprint training may also serve 
as a way to improve the aerobic capacity needed for recov-
ery, while simultaneously maintaining high explosive power 
and training fast-twitch muscle fibers (Ben Abdelkrim et 
al., 2010; Gottlieb et al., 2023; Mancha-Triguero et al., 
2020; Shalom et al., 2023a). The repetitive nature of sprint 
training conditions the central nervous system to better 
handle the demands of rapid acceleration and deceleration, 
which are critical for effective play in basketball.

Basketball-specific training 
A particularly effective training method in basketball, 
which emphasizes game-specific movements, involves exe-
cuting a series of short sprint drills interspersed with rapid 
directional changes to mirror the dynamic nature of in-
game scenarios (Gottlieb et al., 2014). This approach typi-
cally involves performing unique movements in a closed 
skill environment where the planning of actions is prede-
termined (Brini et al., 2023; Fang & Jiang, 2024). These 
drills can be conducted both with and without a basketball, 
thereby enhancing both basketball-specific technical skills 
and physical conditioning (Gottlieb et al., 2021; Shalom 
et al., 2023a). For instance, shuttle runs and cone drills can 
be designed to simulate defensive slides, offensive cuts, and 
transition movements (Gottlieb et al., 2014). Incorporating 
ball-handling or passing elements during these drills further 
replicates the multi-tasking demands of actual gameplay, 
fostering improved spatial awareness, and quality of move-
ment (Lucia et al., 2021; Lucia, Digno, et al., 2023). 

This training method enhances the anaerobic alactic 
system by requiring short bursts of high-intensity effort 
followed by brief recovery periods, thereby improving 
the body’s capacity to generate and utilize energy rapidly 
(Shalom et al., 2023a). Additionally, this type of training 
significantly boosts explosive power, enabling players to 
execute quick and forceful movements essential for suc-
cessful performance in basketball (Gottlieb et al., 2014; 
Shalom et al., 2023a).  However, it is important to note 
that the unique movements relevant to the game are often 
practiced in a controlled environment, where the focus is 
on the intensity and speed of these movements, particularly 
in the horizontal plane, without the added complexity of 
significant external stimuli or reactive demands (Gottlieb 
et al., 2014).
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Complex and Contrast training
Post-activation potentiation (PAP) mechanism
Both contrast and complex training methods utilize the 
principle of PAP, a procedure that leads to more force-
ful muscle contractions following pre-activation of resis-
tance exercises (Docherty & Hodgson, 2007; Gepfert et 
al., 2020; Seitz & Haff, 2016). This pre-activation results 
in an elevated neural drive and increased recruitment of 
muscle fibers, thereby enhancing the execution of subse-
quent explosive movements (Cormier et al., 2020; Gołaś 
et al., 2016). The PAP is a fundamental mechanism in 
both contrast and complex training, as it contributes sig-
nificantly to the efficacy of these methods in enhancing 
athletic performance, particularly in sports that demand 
rapid and powerful movements, such as basketball 
(Cormier et al., 2020).

Complex training
Complex training involves alternating between biomechan-
ically similar high-load strength exercises and similar lighter 
load explosive power exercises within the same training 
session. For example, a set of heavy squats may be imme-
diately followed by a set of plyometric jumps (Comyns et 
al., 2006; Ebben, 2002). This method capitalizes on the 
PAP mechanism, wherein heavy resistance exercises such as 
squats induce PAP, subsequently enhancing the effective-
ness of ensuing power exercises such as jumps (Cormier et 
al., 2020). This combination allows players to maximize 
power output during the lighter, explosive movements, 
making it particularly beneficial for sports requiring rapid 
force production (Cormier et al., 2020; Ebben, 2002). By 
immediately transitioning from strength to explosive power 
exercises, the gains in strength are directly transferred to 
the explosive movements required in basketball, enhancing 
neuromuscular coordination and efficiency (Cormier et al., 
2020; Santos & Janeira, 2008). Consequently, this leads to 
improvement in key performance such as vertical jumping, 
sprinting, and agility, which are crucial for success in the 
sport (Cormier et al., 2020).

Complex training can be seamlessly integrated into 
on-court drills, thereby closely mimicking the demands of 
actual gameplay (Freitas et al., 2019). For instance, follow-
ing a set of heavy goblet squats performed at the baseline, 
a player might immediately transition to executing explo-
sive jump shots or rebounding drills (Comyns et al., 2006; 
Cormier et al., 2020; Ebben, 2002; Freitas et al., 2017). 
The heavy squats effectively augment the player’s vertical 
power output, which can then be directly applied to the 
jump shot or rebound, simulating the explosive demands 
encountered during a game (Freitas et al., 2017; Santos & 
Janeira, 2008). Additionally, the pairing of heavy lateral 
lunges with lateral bounds or shuttle sprints can enhance 
agility and change of direction capabilities, which are criti-
cal skills for both defensive and offensive maneuvers on the 
basketball court (Cormier et al., 2020; Freitas et al., 2017; 
Santos & Janeira, 2008).

Given that complex training alternates between strength 
and explosive power exercises within the same session, it is 
particularly suitable for in-season or late pre-season periods 

when maintaining a high level of both attributes is essential. 
This training method is often considered more advanced 
and may provide superior performance-specific benefits for 
experienced and high-level basketball players (Comyns et 
al., 2006; Cormier et al., 2020; Ebben, 2002; Santos & 
Janeira, 2008). 

Contrast training
Contrast training is structured differently from complex 
training, as all high-load strength exercises are performed 
together at the beginning of the training session, followed 
by lighter load explosive power exercises performed towards 
the end of the session (Mujika et al., 2009; Pagaduan et 
al., 2019). In other words, unlike complex training, where 
strength and explosive power exercises are alternated within 
the same set, contrast training groups these exercises 
sequentially (Latorre Román et al., 2018; Pagaduan et al., 
2019). The initial heavy-load exercises induce PAP, priming 
the muscles for enhanced performance in the subsequent 
power exercises. However, unlike complex training, in con-
trast training, the PAP effect is intended to carry over to the 
lighter exercises performed later in the session (M. Ham-
mami et al., 2019; Latorre Román et al., 2018; Pagaduan 
et al., 2019).

In the context of basketball, a contrast training session 
might, for instance, commence with heavy squats and dead-
lifts (forming the strength phase), followed by sprint drills 
and plyometric exercises in the explosive power phase. This 
ensures that the strength gained from heavy lifts is imme-
diately followed by exercises that demand the application 
of this strength in a fast and explosive manner (Cormier et 
al., 2020). 

The sequential nature of contrast training allows for a 
more targeted development of strength before moving on 
to explosive power, which can be particularly advantageous 
for basketball players needing to build a solid strength base 
prior to focusing on explosive power (Cormier et al., 2020; 
Pagaduan et al., 2019). This approach enables coaches to 
tailor the training session to better address specific weak-
nesses, such as developing raw strength or converting 
existing strength into explosive movements required in 
gameplay. Contrast training is especially beneficial during 
the off-season or early pre-season, where there is a need to 
prioritize foundational strength building before transition-
ing into explosive power development (M. Hammami et 
al., 2019; Latorre Román et al., 2018; Mujika et al., 2009; 
Pagaduan et al., 2019). 

Multi-component training (MCT)
In open-skill sports, the synchronization of technical, phys-
ical, and psychological elements presents a formidable chal-
lenge for coaches and sport scientists (Lucia, Digno, et al., 
2023). MCT addresses this complexity by incorporating 
multiple exercise modalities within a single training session, 
aiming to simultaneously enhance physical fitness, techni-
cal skills, cognitive performance, and overall athletic per-
formance (Brunner et al., 2019; Lucia et al., 2021; Lucia, 
Digno, et al., 2023). Typically, MCT sessions include a 
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combination of components such as agility, balance, speed, 
strength, and technique. Exercises within an MCT frame-
work might involve agility drills, balance exercises, plyo-
metrics, strength training circuits, and sport-specific skill 
drills (Lucia, Digno, et al., 2023).

MCT has been predominantly utilized in basketball 
as a warm-up strategy to mitigate injury risk. However, its 
integration in comprehensive training programs remains 
limited, and cognitive components are rarely included. 
Nonetheless, recent evidence highlights the efficacy of 
MCT in improving various performance metrics among 
basketball players, such as anaerobic power and capacity, 
agility, and vertical jump height. The inclusion of cognitive 
tasks within MCT protocols could further augment these 
benefits by enhancing decision-making and reaction time, 
thus providing a holistic approach to athletic development 
(Brunner et al., 2019; Lucia, Digno, et al., 2023).  

Cognitive-motor dual-task training (CMDT)
CMDT emerges as a cutting-edge approach in sports sci-
ence, integrating technical, physical, psychomotor, and 
mental components within a single training session (Lucia, 
Aydin, & Di Russo, 2023; Lucia, Bianco, et al., 2023; 
Lucia, Digno, et al., 2023). By simultaneously training cog-
nitive and motor skills, CMDT has been shown to enhance 
both cognitive and motor performance more effectively 
than when these skills are trained independently (Lucia, 
Digno, et al., 2023). Recent studies on CMDT reveal 
that it significantly improves anticipatory brain functions 
and sport performance, particularly in basketball players 
(Lucia, Aydin, & Di Russo, 2023; Lucia et al., 2021; Lucia, 
Bianco, et al., 2023; Lucia, Digno, et al., 2023). CMDT 
exercises designed for basketball players often include drib-
bling drills combined with cognitive tasks such as respond-
ing to verbal cues or solving mathematical problems. An 
example could involve players dribbling through a series of 
cones while a coach provides random auditory signals or 
numerical sequences that the players must recall or respond 
to (Bianco et al., 2017; Lucia et al., 2021; Moreira et al., 
2021; Taatgen, 2013). This approach not only enhances 
technical skills like dribbling but also improves cognitive 
aspects such as attention and memory, which are crucial for 
game situations (Lucia, Digno, et al., 2023). Additionally, 
CMDT frequently incorporates visuomotor response tasks, 
such as reacting to visual stimuli while performing com-
plex motor tasks (Lucia, Bianco, & Di Rosso, 2023; Lucia, 
Digno, et al., 2023). For example, a drill might involve 
players shooting from different spots on the court while 
simultaneously tracking moving targets on a screen. This 
helps refine the integration of cognitive and motor skills, 
improving overall performance in dynamic game situations 
(Lucia, Digno, et al., 2023).

The utilization of technological devices is integral 
to CMDT, as they facilitate exercise pacing and provide 
immediate performance feedback, thereby maximizing 
training efficacy (Lucia, Bianco, & Di Rosso, 2023; Lucia, 
Digno, et al., 2023). Technologies such as virtual reality 
systems or computerized reaction time tests can simulate 
game scenarios (Kołodziej et al., 2018; Lucia et al., 2021), 

allowing players to practice under conditions that closely 
mimic actual gameplay (Lucia, Digno, et al., 2023). 

Cognitive-motor dual-tasks can be combined in train-
ing on the basketball court to create a comprehensive 
regimen that enhances both explosive power and cognitive 
components (Lucia, Digno, et al., 2023). Such a regimen 
contributes to the development of players’ ability to apply 
their strength and power in high-pressure, game-like sce-
narios. This training method represents the most innovative 
of those reviewed and has been found over the past year to 
significantly improve the explosive power performance of 
basketball players when combined with cognitive demands 
in open-skill scenarios, particularly when integrated with 
MCT (Lucia, Digno, et al., 2023).

Table 2 summarizes the principles of the training meth-
ods and exercises presented in this scoping review for opti-
mizing performance in basketball (Cormier et al., 2020; 
Freeman et al., 2019; Gottlieb et al., 2014; Lucia, Digno, 
et al., 2023; Young et al., 2001).

Discussion
The main aim of this scoping review was to shed light on 
modern training methods that have demonstrated effec-
tiveness in enhancing the unique performance attributes of 
professional basketball players, based on an understanding 
of the energy systems activated, movement patterns used, 
and the cognitive demands in basketball as an open-skill 
sport. Through an extensive review of field-based practices 
and scientific research, seven specific training methods have 
been identified and analyzed: plyometric training, sprint 
training, specific training, contrast training, complex train-
ing, MCT, and CMDT. Other training methods, such as 
strength training methods in the gym and methods that 
place greater emphasis on secondary physiological systems 
in basketball (ie, the aerobic and glycolytic energy systems) 
were not reviewed. Instead, the methods that we focused 
on primarily emphasize anaerobic alactic fitness variables, 
often involving short, explosive high-intensity efforts in 
combination with additional sport-specific elements. 

CMDT has not been explored sufficiently in the con-
text of basketball training, and the only studies that did 
so looked into CMDT combined with MCT rather than 
CMDT combined with other advanced training methods. 
A recent study that looked into the integration of cognitive 
components within MCT in professional basketball players 
revealed promising results (Lucia, Digno, et al., 2023).  The 
study compared MCT training with and without CMDT 
training, and found that players who trained with CMDT 
using interactive devices showed significant improvements 
in sprinting, agility, and decision-making speed, compared 
to those who trained with MCT alone. The superior per-
formance detected in the experimental group who engaged 
in CMDT was likely due to increased cortical plasticity 
stimulated by the cognitive tasks (Lucia et al., 2021; Lucia, 
Digno, et al., 2023). A study that examined the differences 
between the contrast training method and the sprint train-
ing method reported significant differences in performance 
in favor of the contrast training method (Cormier et al., 
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2020; Mujika et al., 2009). While both methods are effec-
tive, when the goal is to enhance explosive power specific to 
basketball, complex training is more likely to be chosen due 
to its superior efficacy in this area (Cormier et al., 2020).

Among professional youth basketball players aged 15 
to 17 years, these findings underscore the potential benefits 
of integrating CMDT with MCT, highlighting its ability 
to foster both physical and cognitive development within a 
relatively short training period (Lucia, Digno, et al., 2023). 
This observation aligns well with the in-depth analysis of 
basketball-specific demands presented throughout this 
review. Unfortunately, the limited number of studies on 
CMDT/MCT integration currently available restricts the 
possibility of conducting a meaningful thematic analysis at 
this stage.

Although the review emphasizes the importance of 
integrating CMDT/MCT into basketball training, it is 
important not to overlook the potential value of other 
advanced training methods discussed. There is a clear need 
to further investigate CMDT-based combinations not 
only with MCT, as explored so far, but also with other evi-
dence-based methods that have demonstrated effectiveness 
in enhancing basketball performance. At the same time, 
it is important to note several limitations that also apply 
to the original studies included in this review. In com-
petitive sports, and particularly in basketball, conducting 
large-scale studies is difficult due to tight schedules and the 
demanding nature of professional competition, especially 
at the elite level among adult players. Such research is more 
feasible in youth settings, though still limited when involv-
ing elite-level athletes. In addition, studies in this field 
often require considerable time, which may interfere with 
training and competition preparation. Another limitation 
concerns the availability of technology and practitioners 

with applied expertise, which can limit both research and 
practical applications. It should also be noted that while 
most included studies explicitly reported receiving ethical 
approval and informed consent from participants (and 
parents when relevant), some did not provide such details, 
and it was assumed that standard institutional protocols 
had been followed. Despite these challenges, progress in 
the field depends on ongoing efforts, and leading research-
ers and coaches are actively working, especially on develop-
ing innovative training methods to improve performance 
in the areas covered by this scoping review.

Practical applications and future research lines
Basketball requirements have led strength and condition-
ing coaches, exercise physiologists, biochemists, and sport 
researchers to develop special preparation procedures for 
training and competitions (A. Hammami et al., 2017; 
Stojanović et al., 2023; Vretaros, 2023). These procedures 
aim to optimally prepare players for the specific and unique 
performances highlighted in this scoping review by incor-
porating elements such as PAP, sprints, and specific move-
ments (Cormier et al., 2020; Docherty & Hodgson, 2007; 
Gołaś et al., 2016; Gottlieb et al., 2014). MCT, in particu-
lar, integrates seamlessly in the preparatory phase of basket-
ball training (Brunner et al., 2019; Stojanović et al., 2023).

CMDT combined with MCT offers a novel and com-
prehensive basketball training approach, effectively cover-
ing a wide set of specific and unique components that are 
required within a short and inclusive timeframe. 

To the best of our knowledge, the specific combina-
tion of elements from MCT and CMDT has not yet been 
directly tested as part of a warm-up routine for basketball 
training or competition. Given the positive results shown 
in this review, future research should explore how using 

Table 2 Principles of training methods and exercises

Method Goals Exercise examples

Plyometric training Improve player’s proficiency in explosive maneuvers involv-
ing stretch-shortening cycle, such as rebounding, rapid 
sprints, and change of direction movement

Box jumps 
Tuck jumps
Depth jumps 
Bounding

Sprint training Increase the recruitment of fast-twitch fibers responsible for 
explosive movements 

Enhance the efficiency of neuromuscular coordination
Improve cardiovascular capacity and lactic acid tolerancea

Linear maximal effort sprints or game scenarios (fast breaks and 
defensive transitions)

Specific training Mimic the dynamic nature of in-game scenarios with 
game-specific movements to enhance technical skill 
and physical performance

Shuttle runs and cone drills (designed to simulate defensive slides, 
offensive cuts, and transition movements) 

Incorporating ball-handling or passing elements during these drills 
(further replicates the multi-tasking demands of actual gameplay)

Complex and Contrast 
training (post-activation 
potentiation)

Elevate neural drive and increase recruitment of muscle 
fibers, thereby enhancing the execution of subsequent 
explosive movements

Heavy strength exercise (back squat above 80% one-repetition maximum) 
followed by explosive power exercises (counter movement jump)

Multi-component training Incorporate multiple exercise modalities within a single 
training session, aiming to simultaneously enhance physi-
cal fitness, technical skills, cognitive performance, and 
overall athletic performance

Agility drills
Balance exercises
Plyometrics
Strength training circuits
and Sport-specific skill drills in the same practice

Cognitive-motor 
dual-task training

Integrate technical, physical, psychomotor, and mental 
components within a single training session

Dribbling drills combined with cognitive tasks such as responding to 
verbal/visual cues or solving mathematical problems

Responding to light color and performing several dribbling hand changes 
(i.e., crossover, between legs or between legs + behind back) depending 
on the target color

Note. aIf recovery is limited via repeated sprints.
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MCT and CMDT during warm-up may influence play-
ers’ readiness, both physically and mentally. This could 
include comparing these methods to standard warm-up 
routines and may provide practical recommendations for 
improving pre-performance preparation. Furthermore, 
considering the unique physical and cognitive demands of 
basketball as an open-skill sport, it would be useful to inves-
tigate how CMDT can be combined with other effective 
training methods reviewed in this paper. It is essential that 
upcoming research not only examines such combinations 
but also considers differences between age groups, genders, 
and playing positions, as well as compares professional and 
non-professional basketball players. This could help create 
more complete and targeted training methods that support 
the specific needs of professional basketball players.

Although the methods presented in this scoping review 
have been shown to be effective for improving basketball 
performance, as training is an art, we suggest that coaches 
and practitioners are not confined to a single method. 
Instead, creative integration of multiple methods can be 
applied while maintaining core principles and combining 
field experience with the existing literature, including the 
application of updated research in the field to guide method 
integration and adaptation. This approach should always 
consider individual adaptations for players with injury 
histories or inadequate training backgrounds and is par-
ticularly important when coaching heterogeneous groups, 
as is often the case in basketball teams. In other words, the 
selection of appropriate training methods should be a stra-
tegic decision, tailored to the specific needs and contexts of 
players. By leveraging the advantages of each method and 
considering the recent research findings, coaches can opti-
mize training programs to enhance the overall performance 
of basketball players. The ongoing exploration and adapta-
tion of these training techniques will be essential in meeting 
the evolving demands of the sport.

Importantly, while the scientific literature increasingly 
underscores the importance of adapting training methods 
to the specific demands of each sport, this scoping review 
did not identify any studies that incorporated background 
noise as a variable within training environments despite 
its increasing relevance to competitive basketball. Crowd 
noise, a specific form of background noise common in 
competitive basketball settings, naturally occurs across all 
levels of play and may significantly influence both cogni-
tive and physical performance under pressure. The distrac-
tions it creates mirror the dynamic and often unpredictable 
nature of real-game scenarios, and therefore, crowd noise 
represents an important, yet underexplored, dimension in 
the pursuit of training specificity. For this reason, incorpo-
rating distractions in training methods may offer a novel 
research direction that contributes to achieving higher 
training specificity and improving alignment with real 
competitive conditions.

Lastly, the impact of combining training methods, as 
discussed in this review, should be explored in other ball 
games, particularly those classified as open-skill disciplines. 
Applying comparative analysis across different ball games 
may generate practical insights for training design and 

transferability. Preparation before training and competi-
tion is also a critical phase, and the use of CMDT as part 
of warm-up protocols represents a promising avenue for 
future investigation. 

Conclusions
This scoping review mapped advanced, evidence-based 
training methods in basketball, focusing on the integra-
tion of physiological and psychomotor components. Taken 
together, the evidence indicates that CMDT combined 
with MCT offers a novel and comprehensive approach that 
addresses the sport’s specific and unique demands. While 
the current evidence base is limited and heterogeneous, this 
review offers a foundation for the continued development 
of advanced training methods within an integrative frame-
work and the formulation of innovative future research 
directions. These efforts should be aligned with the latest 
scientific advancements and integrated with real-world 
applications in order to promote a deeper, more tailored, 
and relevant approach to basketball-specific and unique 
training programs.

Acknowledgments
The authors would like to thank Dr Dana Savulescu for 
editorial support. 

Conflict of interest
The authors report no conflict of interest.

References
Apostolidis, N., Nassis, G. P., Bolatoglou, T., & Geladas, N. D. (2004). Physiological 

and technical characteristics of elite young basketball players. Journal of Sports 
Medicine and Physical Fitness, 44(2), 157–163. https://www.minervamedica.it/en/
journals/sports-med-physical-fitness/article.php?cod=R40Y2004N02A0157

Attene, G., Pizzolato, F., Calcagno, G., Ibba, G., Pinna, M., Salernitano, G., & 
Padulo, J. (2014). Sprint vs. intermittent training in young female basketball 
players. Journal of Sports Medicine and Physical Fitness, 54(2), 154–161. 
https://www.minervamedica.it/en/journals/sports-med-physical-fitness/article.
php?cod=R40Y2014N02A0154

Badau, D., Badau, A., Ene-Voiculescu, C., Larion, A., Ene-Voiculescu, V., Mihaila, 
I., Fleancu, J. L., Tudor, V., Tifrea, C., Cotovanu, A. S., & Abramiuc, A. (2022). The 
impact of implementing an exergame program on the level of reaction time 
optimization in handball, volleyball, and basketball players. International Jour-
nal of Environmental Research and Public Health, 19(9), Article 5598. https://
doi.org/10.3390/ijerph19095598

Ben Abdelkrim, N., Castagna, C., Jabri, I., Battikh, T., El Fazaa, S., & Ati, J. E. (2010). 
Activity profile and physiological requirements of junior elite basketball players 
in relation to aerobic-anaerobic fitness. Journal of Strength and Conditioning 
Research, 24(9), 2330–2342. https://doi.org/10.1519/JSC.0b013e3181e381c1

Berton, R., Lixandrão, M. E., Pinto e Silva, C. M., & Tricoli, V. (2018). Effects of 
weightlifting exercise, traditional resistance and plyometric training on coun-
termovement jump performance: A meta-analysis. Journal of Sports Sciences, 
36(18), 2038–2044. https://doi.org/10.1080/02640414.2018.1434746

Bianco, V., Berchicci, M., Perri, R. L., Quinzi, F., & Di Russo, F. (2017). Exercise-
related cognitive effects on sensory-motor control in athletes and drummers 
compared to non-athletes and other musicians. Neuroscience, 360, 39–47. 
https://doi.org/10.1016/j.neuroscience.2017.07.059

Boone, J., & Bourgois, J. (2013). Morphological and physiological profile of elite 
basketball players in Belgium. International Journal of Sports Physiology and 
Performance, 8(6), 630–638. https://doi.org/10.1123/ijspp.8.6.630

Brini, S., Boullosa, D., Calleja-González, J., Ramirez-Campillo, R., Nobari, H., Cast-
agna, C., Clemente, F. M., & Ardigò, L. P. (2023). Neuromuscular and balance 
adaptations following basketball-specific training programs based on com-
bined drop jump and multidirectional repeated sprint versus multidirectional 
plyometric training. PLOS ONE, 18(3), Article e0283026. https://doi.org/10.1371/
journal.pone.0283026

https://www.minervamedica.it/en/journals/sports-med-physical-fitness/article.php?cod=R40Y2004N02A0157
https://www.minervamedica.it/en/journals/sports-med-physical-fitness/article.php?cod=R40Y2004N02A0157
https://www.minervamedica.it/en/journals/sports-med-physical-fitness/article.php?cod=R40Y2014N02A0154
https://www.minervamedica.it/en/journals/sports-med-physical-fitness/article.php?cod=R40Y2014N02A0154
https://doi.org/10.3390/ijerph19095598
https://doi.org/10.3390/ijerph19095598
https://doi.org/10.1519/JSC.0b013e3181e381c1
https://doi.org/10.1080/02640414.2018.1434746
https://doi.org/10.1016/j.neuroscience.2017.07.059
https://doi.org/10.1123/ijspp.8.6.630
https://doi.org/10.1371/journal.pone.0283026
https://doi.org/10.1371/journal.pone.0283026


10

A. Shalom et al. Acta Gymnica, 2025, 55, e2025.012

Brunner, R., Friesenbichler, B., Casartelli, N. C., Bizzini, M., Maffiuletti, N. A., 
& Niedermann, K. (2019). Effectiveness of multicomponent lower extremity 
injury prevention programmes in team-sport athletes: An umbrella review. 
British Journal of Sports Medicine, 53(5), 282–288. https://doi.org/10.1136/
bjsports-2017-098944

Chaiken, S. R., Kyllonen, P. C., & Tirre, W. C. (2000). Organization and compo-
nents of psychomotor ability. Cognitive Psychology, 40(3), 198–226. https://doi.
org/10.1006/cogp.1999.0729

Comyns, T. M., Harrison, A. J., Hennessy, L. K., & Jensen, R. L. (2006). The optimal 
complex training rest interval for athletes from anaerobic sports. Journal of 
Strength and Conditioning Research, 20(3), 471–476. https://journals.lww.com/
nsca-jscr/abstract/2006/08000/the_optimal_complex_training_rest_interval_for.3.aspx

Cormier, P., Freitas, T. T., Rubio-Arias, J. Á., & Alcaraz, P. E. (2020). Complex and 
contrast training: Does strength and power training sequence affect perfor-
mance-based adaptations in team sports? A systematic review and meta-anal-
ysis. Journal of Strength and Conditioning Research, 34(5), 1461–1479. https://
doi.org/10.1519/JSC.0000000000003493

Delextrat, A., & Cohen, D. (2008). Physiological testing of basketball play-
ers: Toward a standard evaluation of anaerobic fitness. Journal of Strength 
and Conditioning Research, 22(4), 1066–1072. https://doi.org/10.1519/
JSC.0b013e3181739d9b

Docherty, D., & Hodgson, M. J. (2007). The application of postactivation potentia-
tion to elite sport. International Journal of Sports Physiology and Performance, 
2(4), 439–444. https://doi.org/10.1123/ijspp.2.4.439

Ebben, W. P. (2002). Complex training: A brief review. Journal of Sports Science & 
Medicine, 1(2), 42–46. https://www.jssm.org/jssm-01-42.xml-Fulltext

Fang, K., & Jiang, H. (2024). Gender-specific effects of short sprint interval train-
ing on aerobic and anaerobic capacities in basketball players: A randomized 
controlled trial. Journal of Sports Science & Medicine, 23, 8–16. https://doi.
org/10.52082/jssm.2024.8

Freeman, B. W., Young, W. B., Talpey, S. W., Smyth, A. M., Pane, C. L., & Carlon, T. 
A. (2019). The effects of sprint training and the Nordic hamstring exercise on 
eccentric hamstring strength and sprint performance in adolescent athletes. 
Journal of Sports Medicine and Physical Fitness, 59(7). https://doi.org/10.23736/
S0022-4707.18.08703-0

Freitas, T. T., Calleja-González, J., Carlos-Vivas, J., Marín-Cascales, E., & Alcaraz, 
P. E. (2019). Short-term optimal load training vs a modified complex train-
ing in semi-professional basketball players. Journal of Sports Sciences, 37(4), 
434–442. https://doi.org/10.1080/02640414.2018.1504618

Freitas, T. T., Martinez-Rodriguez, A., Calleja-González, J., & Alcaraz, P. E. (2017). 
Short-term adaptations following Complex Training in team-sports: A meta-
analysis. PLOS ONE, 12(6), Article e0180223. https://doi.org/10.1371/journal.
pone.0180223

Gepfert, M., Golas, A., Zajac, T., & Krzysztofik, M. (2020). The use of different 
modes of post-activation potentiation (PAP) for enhancing speed of the slide-
step in basketball players. International Journal of Environmental Research and 
Public Health, 17(14), Article 5057. https://doi.org/10.3390/ijerph17145057

Gołaś, A., Maszczyk, A., Zajac, A., Mikołajec, K., & Stastny, P. (2016). Optimiz-
ing post activation potentiation for explosive activities in competitive sports. 
Journal of Human Kinetics, 52(1), 95–106. https://doi.org/10.1515/hukin-2015-0197

Gottlieb, R., Eliakim, A., Shalom, A., Iacono, A., & Meckel, Y. (2014). Improv-
ing anaerobic fitness in young basketball players: Plyometric vs. spe-
cific sprint training. Journal of Athletic Enhancement, 3(3). https://doi.
org/10.4172/2324-9080.1000148

Gottlieb, R., Shalom, A., Alcaraz, P. E., & Calleja González, J. (2023). Differences 
in aerobic capacity of basketball players by gender, age, and relative age effect. 
Journal of Human Sport and Exercise, 18(4), 763–774. https://doi.org/10.14198/
jhse.2023.184.02

Gottlieb, R., Shalom, A., Alcaraz, P. E., & Calleja-González, J. (2022). Validity and 
reliability of a unique aerobic field test for estimating VO2max among basket-
ball players. Scientific Journal of Sport and Performance, 1(2), 112–123. https://
doi.org/10.55860/TRMF2461

Gottlieb, R., Shalom, A., & Calleja-Gonzalez, J. (2021). Physiology of basketball – 
Field tests. Review article. Journal of Human Kinetics, 77(1), 159–167. https://
doi.org/10.2478/hukin-2021-0018

Habay, J., Van Cutsem, J., Verschueren, J., De Bock, S., Proost, M., De Wachter, J., 
Tassignon, B., Meeusen, R., & Roelands, B. (2021). Mental fatigue and sport-
specific psychomotor performance: A systematic review. Sports Medicine, 
51(7), 1527–1548. https://doi.org/10.1007/s40279-021-01429-6

Halabchi, F., Abbasian, L., Mirshahi, M., Mazaheri, R., Pourgharib Shahi, M. H., & 
Mansournia, M. A. (2020). Comparison of static and dynamic balance in male 
football and basketball players. Foot & Ankle Specialist, 13(3), 228–235. https://
doi.org/10.1177/1938640019850618

Hammami, A., Zois, J., Slimani, M., Russel, M., & Bouhlel, E. (2017). The efficacy 
and characteristics of warm-up and re-warm-up practices in soccer players: A 
systematic review. Journal of Sports Medicine and Physical Fitness, 58(1–2), 
135–149. https://doi.org/10.23736/S0022-4707.16.06806-7

Hammami, M., Gaamouri, N., Shephard, R. J., & Chelly, M. S. (2019). Effects of 
contrast strength vs. plyometric training on lower-limb explosive performance, 
ability to change direction and neuromuscular adaptation in soccer players. 
Journal of Strength and Conditioning Research, 33(8), 2094–2103. https://doi.
org/10.1519/JSC.0000000000002425

Hassan, A. K., Alhumaid, M. M., & Hamad, B. E. (2022). The effect of using reac-
tive agility exercises with the FITLIGHT training system on the speed of visual 

reaction time and dribbling skill of basketball players. Sports, 10(11), Article 
176. https://doi.org/10.3390/sports10110176

Khlifa, R., Aouadi, R., Hermassi, S., Chelly, M. S., Jlid, M. C., Hbacha, H., & 
Castagna, C. (2010). Effects of a plyometric training program with and with-
out added load on jumping ability in basketball players. Journal of Strength 
and Conditioning Research, 24(11), 2955–2961. https://doi.org/10.1519/
JSC.0b013e3181e37fbe

Kołodziej, E., Jaworski, J., & Tchórzewski, D. (2018). Possibilities for applying 
the Witty SEM system in the diagnosis, optimization and control of athletic 
training. Journal of Kinesiology and Exercise Sciences, 28(84), 63–68. https://doi.
org/10.5604/01.3001.0013.7798

Lakhno, O. G., Shyyan, O. V., Shyyan, V. M., Solohubova, S. V., & Sherman, O. A. 
(2020). Use of elements of basketball as a means of psychomotor development 
of students. Health, Sport, Rehabilitation, 6(1), 32–40. https://doi.org/10.34142/
SR.2020.06.01.04

Latorre Román, P. Á., Villar Macias, F. J., & García Pinillos, F. (2018). Effects of 
a contrast training programme on jumping, sprinting and agility performance 
of prepubertal basketball players. Journal of Sports Sciences, 36(7), 802–808. 
https://doi.org/10.1080/02640414.2017.1340662

Lucia, S., Aydin, M., & Di Russo, F. (2023). Sex differences in cognitive-motor dual-
task training effects and in brain processing of semi-elite basketball players. 
Brain Sciences, 13(3), Article 443. https://doi.org/10.3390/brainsci13030443

Lucia, S., Bianco, V., Boccacci, L., & Di Russo, F. (2021). Effects of a cognitive-
motor training on anticipatory brain functions and sport performance in semi-
elite basketball players. Brain Sciences, 12(1), Article 68. https://doi.org/10.3390/
brainsci12010068

Lucia, S., Bianco, V., & Di Russo, F. (2023). Specific effect of a cognitive-motor 
dual-task training on sport performance and brain processing associated with 
decision-making in semi-elite basketball players. Psychology of Sport and Exer-
cise, 64, Article 102302. https://doi.org/10.1016/j.psychsport.2022.102302

Lucia, S., Digno, M., Madinabeitia, I., & Di Russo, F. (2023). Testing a multicom-
ponent training designed to improve sprint, agility and decision-making in elite 
basketball players. Brain Sciences, 13(7), Article 984. https://doi.org/10.3390/
brainsci13070984

Mancha-Triguero, D., García-Rubio, J., Antúnez, A., & Ibáñez, S. J. (2020). Physi-
cal and physiological profiles of aerobic and anaerobic capacities in young 
basketball players. International Journal of Environmental Research and Public 
Health, 17(4), Article 1409. https://doi.org/10.3390/ijerph17041409

McCormick, B. T., Hannon, J. C., Newton, M., Shultz, B., Detling, N., & Young, W. 
B. (2016). The effects of frontal- and sagittal-plane plyometrics on change-of-
direction speed and power in adolescent female basketball players. Interna-
tional Journal of Sports Physiology and Performance, 11(1), 102–107. https://
doi.org/10.1123/ijspp.2015-0058

Moreira, P. E. D., de Oliveira Dieguez, G. T., da Glória Teles Bredt, S., & Praça, 
G. M. (2021). The acute and chronic effects of dual-task on the motor and 
cognitive performances in athletes: A systematic review. International Journal 
of Environmental Research and Public Health, 18(4), Article 1732. https://doi.
org/10.3390/ijerph18041732

Mujika, I., Santisteban, J., & Castagna, C. (2009). In-season effect of short-term 
sprint and power training programs on elite junior soccer players. Journal of 
Strength and Conditioning Research, 23(9), 2581–2587. https://doi.org/10.1519/
JSC.0b013e3181bc1aac

Muntianu, V.-A., Abalașei, B.-A., Nichifor, F., & Dumitru, I.-M. (2022). The cor-
relation between psychological characteristics and psychomotor abilities 
of junior handball players. Children, 9(6), Article 767. https://doi.org/10.3390/
children9060767

Narazaki, K., Berg, K., Stergiou, N., & Chen, B. (2009). Physiological demands of 
competitive basketball. Scandinavian Journal of Medicine & Science in Sports, 
19(3), 425–432. https://doi.org/10.1111/j.1600-0838.2008.00789.x

Ostojic, S. M., Mazic, S., & Dikic, N. (2006). Profiling in basketball: Physical 
and physiological characteristics of elite players. Journal of Strength and 
Conditioning Research, 20(4), 740–744. https://journals.lww.com/nsca-jscr/
abstract/2006/11000/profiling_in_basketball__physical_and.3.aspx

Pagaduan, J., J. Schoenfeld, B., & Pojskić, H. (2019). Systematic review and 
meta-analysis on the effect of contrast training on vertical jump perfor-
mance. Strength & Conditioning Journal, 41(3), 63–78. https://doi.org/10.1519/
SSC.0000000000000442

Portaz, M., Cabestrero, R., Quirós, P., & Santos, O. C. (2024). AI-powered psycho-
motor learning through basketball practice: Opportunities and challenges. In F. 
Santoianni, G. Giannini, & A. Ciasullo (Eds.), Mind, body, and digital brains (pp. 
193–215). Springer. https://doi.org/10.1007/978-3-031-58363-6_13

Ramirez-Campillo, R., García-Hermoso, A., Moran, J., Chaabene, H., Negra, Y., & 
Scanlan, A. T. (2022). The effects of plyometric jump training on physical fitness 
attributes in basketball players: A meta-analysis. Journal of Sport and Health 
Science, 11(6), 656–670. https://doi.org/10.1016/j.jshs.2020.12.005

Rosker, J., & Sarabon, N. (2010). Kinaesthesia and methods for its assess-
ment: Literature review. Sport Science Review, 19(5–6), 165–208. https://doi.
org/10.2478/v10237-011-0037-4

Sánchez-Sixto, A., Harrison, A., & Floría, P. (2021). Effects of plyometric vs. 
combined plyometric training on vertical jump biomechanics in female bas-
ketball players. Journal of Human Kinetics, 77, 25–35. https://doi.org/10.2478/
hukin-2021-0009

Santos, E. J. A. M., & Janeira, M. A. A. S. (2008). Effects of complex train-
ing on explosive strength in adolescent male basketball players. Journal of 

https://doi.org/10.1136/bjsports-2017-098944
https://doi.org/10.1136/bjsports-2017-098944
https://doi.org/10.1006/cogp.1999.0729
https://doi.org/10.1006/cogp.1999.0729
https://journals.lww.com/nsca-jscr/abstract/2006/08000/the_optimal_complex_training_rest_interval_for.3.aspx
https://journals.lww.com/nsca-jscr/abstract/2006/08000/the_optimal_complex_training_rest_interval_for.3.aspx
https://doi.org/10.1519/JSC.0000000000003493
https://doi.org/10.1519/JSC.0000000000003493
https://doi.org/10.1519/JSC.0b013e3181739d9b
https://doi.org/10.1519/JSC.0b013e3181739d9b
https://doi.org/10.1123/ijspp.2.4.439
https://www.jssm.org/jssm-01-42.xml-Fulltext
https://doi.org/10.52082/jssm.2024.8
https://doi.org/10.52082/jssm.2024.8
https://doi.org/10.23736/S0022-4707.18.08703-0
https://doi.org/10.23736/S0022-4707.18.08703-0
https://doi.org/10.1080/02640414.2018.1504618
https://doi.org/10.1371/journal.pone.0180223
https://doi.org/10.1371/journal.pone.0180223
https://doi.org/10.3390/ijerph17145057
https://doi.org/10.1515/hukin-2015-0197
https://doi.org/10.4172/2324-9080.1000148
https://doi.org/10.4172/2324-9080.1000148
https://doi.org/10.14198/jhse.2023.184.02
https://doi.org/10.14198/jhse.2023.184.02
https://doi.org/10.55860/TRMF2461
https://doi.org/10.55860/TRMF2461
https://doi.org/10.2478/hukin-2021-0018
https://doi.org/10.2478/hukin-2021-0018
https://doi.org/10.1007/s40279-021-01429-6
https://doi.org/10.1177/1938640019850618
https://doi.org/10.1177/1938640019850618
https://doi.org/10.23736/S0022-4707.16.06806-7
https://doi.org/10.1519/JSC.0000000000002425
https://doi.org/10.1519/JSC.0000000000002425
https://doi.org/10.3390/sports10110176
https://doi.org/10.1519/JSC.0b013e3181e37fbe
https://doi.org/10.1519/JSC.0b013e3181e37fbe
https://doi.org/10.5604/01.3001.0013.7798
https://doi.org/10.5604/01.3001.0013.7798
https://doi.org/10.34142/SR.2020.06.01.04
https://doi.org/10.34142/SR.2020.06.01.04
https://doi.org/10.1080/02640414.2017.1340662
https://doi.org/10.3390/brainsci13030443
https://doi.org/10.3390/brainsci12010068
https://doi.org/10.3390/brainsci12010068
https://doi.org/10.1016/j.psychsport.2022.102302
https://doi.org/10.3390/brainsci13070984
https://doi.org/10.3390/brainsci13070984
https://doi.org/10.3390/ijerph17041409
https://doi.org/10.1123/ijspp.2015-0058
https://doi.org/10.1123/ijspp.2015-0058
https://doi.org/10.3390/ijerph18041732
https://doi.org/10.3390/ijerph18041732
https://doi.org/10.1519/JSC.0b013e3181bc1aac
https://doi.org/10.1519/JSC.0b013e3181bc1aac
https://doi.org/10.3390/children9060767
https://doi.org/10.3390/children9060767
https://doi.org/10.1111/j.1600-0838.2008.00789.x
https://journals.lww.com/nsca-jscr/abstract/2006/11000/profiling_in_basketball__physical_and.3.aspx
https://journals.lww.com/nsca-jscr/abstract/2006/11000/profiling_in_basketball__physical_and.3.aspx
https://doi.org/10.1519/SSC.0000000000000442
https://doi.org/10.1519/SSC.0000000000000442
https://doi.org/10.1007/978-3-031-58363-6_13
https://doi.org/10.1016/j.jshs.2020.12.005
https://doi.org/10.2478/v10237-011-0037-4
https://doi.org/10.2478/v10237-011-0037-4
https://doi.org/10.2478/hukin-2021-0009
https://doi.org/10.2478/hukin-2021-0009


11

A. Shalom et al. Acta Gymnica, 2025, 55, e2025.012

Strength and Conditioning Research, 22(3), 903–909. https://doi.org/10.1519/
JSC.0b013e31816a59f2

Scanlan, A. T., Tucker, P. S., & Dalbo, V. J. (2014). A comparison of linear 
speed, closed-skill agility, and open-skill agility qualities between backcourt 
and frontcourt adult semiprofessional male basketball players. Journal of 
Strength and Conditioning Research, 28(5), 1319–1327. https://doi.org/10.1519/
JSC.0000000000000276

Seitz, L. B., & Haff, G. G. (2016). Factors modulating post-activation potentia-
tion of jump, sprint, throw, and upper-body ballistic performances: A system-
atic review with meta-analysis. Sports Medicine, 46(2), 231–240. https://doi.
org/10.1007/s40279-015-0415-7

Sekulic, D., Pehar, M., Krolo, A., Spasic, M., Uljevic, O., Calleja-González, J., & 
Sattler, T. (2017). Evaluation of basketball-specific agility: Applicability of pre-
planned and nonplanned agility performances for differentiating playing posi-
tions and playing levels. Journal of Strength and Conditioning Research, 31(8), 
2278–2288. https://doi.org/10.1519/JSC.0000000000001646

Shalom, A., Gottlieb, R., Alcaraz, P. E., & Calleja-Gonzalez, J. (2023a). A narra-
tive review of the dominant physiological energy systems in basketball and 
the importance of specificity and uniqueness in measuring basketball players. 
Applied Sciences, 13(23), Article 12849. https://doi.org/10.3390/app132312849

Shalom, A., Gottlieb, R., Alcaraz, P. E., & Calleja-Gonzalez, J. (2023b). A unique 
specific jumping test for measuring explosive power in basketball play-
ers: Validity and reliability. Applied Sciences, 13(13), Article 7567. https://doi.
org/10.3390/app13137567

Shalom, A., Gottlieb, R., Alcaraz, P. E., & Calleja-Gonzalez, J. (2024). Unique spe-
cific jumping test for measuring explosive power in young basketball players: 
Differences by gender, age, and playing positions. Sports, 12(5), Article 118. 
https://doi.org/10.3390/sports12050118

Sheppard, J. M., & Young, W. B. (2006). Agility literature review: Classifications, 
training and testing. Journal of Sports Sciences, 24(9), 919–932. https://doi.
org/10.1080/02640410500457109

Song, T., Jilikeha, J., & Deng, Y. (2023). Physiological and biochemical adaptations 
to a sport-specific sprint interval training in male basketball athletes. Jour-
nal of Sports Science and Medicine, 22(4), 605–613. https://doi.org/10.52082/
jssm.2023.605

Stojanović, E., Terrence Scanlan, A., Radovanović, D., Jakovljević, V., & Faude, O. 
(2023). A multicomponent neuromuscular warm-up program reduces lower-
extremity injuries in trained basketball players: A cluster randomized con-
trolled trial. Physician and Sportsmedicine, 51(5), 463–471. https://doi.org/10.
1080/00913847.2022.2133978

Stojanovic, M. D., Ostojic, S. M., Calleja-González, J., Milosevic, Z., & Mikic, M. 
(2012). Correlation between explosive strength, aerobic power and repeated 
sprint ability in elite basketball players. Journal of Sports Medicine and Physical 
Fitness, 52(4), 375–381.

Taatgen, N. A. (2013). The nature and transfer of cognitive skills. Psychological 
Review, 120(3), 439–471. https://doi.org/10.1037/a0033138

Tricco, A. C., Lillie, E., Zarin, W., O’Brien, K. K., Colquhoun, H., Levac, D., Moher, 
D., Peters, M. D. J., Horsley, T., Weeks, L., Hempel, S., Akl, E. A., Chang, C., 
McGowan, J., Stewart, L., Hartling, L., Aldcroft, A., Wilson, M. G., Garritty, C., 
… Straus, S. E. (2018). PRISMA extension for scoping reviews (PRISMA-ScR): 
Checklist and explanation. Annals of Internal Medicine, 169(7), 467–473. 
https://doi.org/10.7326/M18-0850

Verma, C., Subramanium, L., & Krishnan, V. (2015). Effect of plyometric training 
on vertical jump height in high school basketball players: A randomised control 
trial. International Journal of Medical Research & Health Sciences, 4(1), Article 
7. https://doi.org/10.5958/2319-5886.2015.00002.8

Vretaros, A. (2023). Building functional warm-up routines in basketball: A narra-
tive review of literature. Turkish Journal of Kinesiology, 9(3), 233–246. https://
doi.org/10.31459/turkjkin.1316230

Young, W. B., McDowell, M. H., & Scarlett, B. J. (2001). Specificity of sprint 
and agility training methods. Journal of Strength and Conditioning Research, 
15(3), 315–319. https://journals.lww.com/nsca-jscr/abstract/2001/08000/
specificity_of_sprint_and_agility_training_methods.9.aspx

https://doi.org/10.1519/JSC.0b013e31816a59f2
https://doi.org/10.1519/JSC.0b013e31816a59f2
https://doi.org/10.1519/JSC.0000000000000276
https://doi.org/10.1519/JSC.0000000000000276
https://doi.org/10.1007/s40279-015-0415-7
https://doi.org/10.1007/s40279-015-0415-7
https://doi.org/10.1519/JSC.0000000000001646
https://doi.org/10.3390/app132312849
https://doi.org/10.3390/app13137567
https://doi.org/10.3390/app13137567
https://doi.org/10.3390/sports12050118
https://doi.org/10.1080/02640410500457109
https://doi.org/10.1080/02640410500457109
https://doi.org/10.52082/jssm.2023.605
https://doi.org/10.52082/jssm.2023.605
https://doi.org/10.1080/00913847.2022.2133978
https://doi.org/10.1080/00913847.2022.2133978
https://doi.org/10.1037/a0033138
https://doi.org/10.7326/M18-0850
https://doi.org/10.5958/2319-5886.2015.00002.8
https://doi.org/10.31459/turkjkin.1316230
https://doi.org/10.31459/turkjkin.1316230
https://journals.lww.com/nsca-jscr/abstract/2001/08000/specificity_of_sprint_and_agility_training_methods.9.aspx
https://journals.lww.com/nsca-jscr/abstract/2001/08000/specificity_of_sprint_and_agility_training_methods.9.aspx


12

A. Shalom et al. Acta Gymnica, 2025, 55, e2025.012

Appendix
Table A1 Articles included in the scoping review

Article Article type Population Key information extracted

Cormier et al. (2020) Systematic review 
and meta-analysis

Team sports An in-depth understanding of the post-activation potentiation mechanism, with a 
focus on contrast training and complex training in team sports, and their contribu-
tion to enhancing athletic performance

Fang and Jiang (2024) Randomized controlled trial Basketball An in-depth understanding of sprint training methods in basketball
Gottlieb et al. (2014) Original research Basketball An in-depth understanding of training methods aimed at enhancing basketball per-

formance, with a focus on comparing plyometric training methods to sport-specific 
training methods

Gottlieb et al. (2021) Review Basketball An in-depth understanding of the physiological energy systems in basketball
Lucia et al. (2021) Original research Basketball An in-depth understanding of the importance of cognitive demands in basketball as 

an open-skill sport
Lucia, Digno, et al. (2023) Original research Basketball An in-depth understanding of the multi-component training and cognitive-motor 

dual-task training methods and the effectiveness of their combined implementation 
in training

Ramirez-Campillo et al. (2022) Meta-analysis Basketball An in-depth understanding of the importance of implementing sport-specific training
Shalom et al. (2023) Narrative review Basketball An in-depth understanding of the dominant physiological energy system in basketball 

and the unique, sport-specific demands placed on basketball players
Shalom et al. (2024) Original research Basketball An in-depth understanding of the uniqueness of basketball in the context of move-

ment demands, comparisons between male and female players, and differences 
across playing positions

Song et al. (2023) Original research Basketball An in-depth understanding of straight-line sprint training and sport-specific training, 
emphasizing the importance of applying the principle of specificity to basketball


	Integrating physical and cognitive approaches: A scoping review of advanced training methods in basketball
	Introduction
	Objectives of the scoping review

	Methods 
	Eligibility criteria
	Search strategy
	Selection of sources of evidence
	Data charting process
	Synthesis of results

	Results
	Study characteristics
	Principles of training methods for optimal basketball performance
	Plyometric training
	Sprint training
	Basketball-specific training 
	Complex and Contrast training
	Multi-component training (MCT)
	Cognitive-motor dual-task training (CMDT)

	Discussion
	Practical applications and future research lines

	Conclusions
	Acknowledgments
	Conflict of interest
	References
	Appendix


