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 Free-throw performance is a crucial skill in basketball, directly affecting 
scoring without defensive interference. This study systematically 
reviewed national and international literature (2018–2024) to examine 
physical, psychomotor, and psychological determinants of free-throw 
accuracy in youth players. Using a PRISMA-based approach and thematic 
synthesis, three core variables were analyzed: upper-limb explosive 
power, hand–eye coordination, and concentration. Findings indicate that 
upper-limb strength enhances elbow stability, release speed, and 
movement efficiency; hand–eye coordination improves visual-motor 
integration and shooting precision; and concentration supports motor 
control, emotional stability, and resistance to competitive pressure. These 
factors interact synergistically to enable consistent and accurate free 
throws. The review highlights the importance of integrated training 
programs combining physical conditioning, coordination drills, and 
mental skills practice for youth development. Results provide evidence-
based guidance for coaches to design holistic interventions that optimize 
free-throw performance and contribute to long-term skill consistency in 
competitive basketball settings. 
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Introduction 
Free-throw performance is a fundamental aspect of basketball, providing players with scoring 
opportunities without direct defensive pressure. Ideally, a player with optimal physical capacity, 
technical skill, and mental focus can execute free throws consistently and accurately. International 
studies indicate that free-throw accuracy is influenced by a combination of physical and psychomotor 
factors, including upper-arm strength, motor coordination, and mental control (Andriani et al., 2023; 
Olteanu et al., 2023). Concentration has also been identified as a key psychological determinant, with 
stable attentional focus improving shooting outcomes (Goldschmied et al., 2021; Uludağ et al., 2021). 
Similarly, national studies highlight that free-throw proficiency emerges from the synergy between 
muscular strength, movement coordination, and attentional control (Matsunaga & Oshikawa, 2022; 
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Munir et al., 2024). Achieving this ideal condition requires structured, evidence-based training that 
integrates both physical and psychological components. 

In practice, many youth players struggle to achieve consistent free-throw accuracy due to 
limitations in physical capacity and mental focus. National research identifies low upper-arm explosive 
power and poor motor coordination as major contributors to weak shooting performance 
(Fernandez-Fernandez et al., 2022; Smajla et al., 2020). International studies further show that 
adolescent athletes often experience concentration lapses under competitive pressure, reducing shot 
accuracy (Silva et al., 2021; Zhen et al., 2023). Similar patterns have been observed in Indonesian 
student teams, where technical errors frequently result from weaknesses in foundational physical 
abilities (Bayu et al., 2025; Henjilito et al., 2025). These findings illustrate a clear gap between ideal 
expectations and actual performance among young players, especially in school-based programs. 

Previous research provides evidence of the individual influence of physical and psychomotor 
components on shooting outcomes. For example, Aksoy et al. (2023) showed that upper-arm strength 
and hand–eye coordination significantly affect jump-shot performance, a skill biomechanically related 
to free throws. Li et al. (2024) also emphasized the direct effect of hand–eye coordination on free-throw 
accuracy in student-athletes, while Cabarkapa et al. (2022) identified elbow positioning, movement 
rhythm, and upper-arm strength as strong biomechanical predictors. However, most studies analyze 
these factors in isolation, leaving interactions between physical and psychological determinants 
insufficiently explored. Therefore, a systematic literature review is needed to examine upper-arm 
explosive power, hand–eye coordination, and concentration simultaneously as principal determinants 
of free-throw performance. 

Understanding these factors is particularly important because free throws often influence game 
outcomes at both school and competitive levels. Integrated insights from national and international 
research can guide coaches in designing training programs that consider physical capacity, motor 
coordination, and mental readiness. International evidence indicates that mental-based interventions, 
including visualization and attentional control strategies, can improve accuracy by 10–15% (Alimuddin 
et al., 2024; Anbalagan & Sivasanthosh, 2025). In Indonesia, integrated physical and psychological 
training remains uncommon, contributing to inconsistent performance among youth players (A. Akbar 
et al., 2025). 

Despite the existing research, there is still limited knowledge about how these physical, 
psychomotor, and psychological factors interact to influence free-throw performance holistically. Few 
studies provide a comparative perspective between national and international contexts or offer 
actionable insights for integrated training programs. Addressing this gap is critical for developing 
evidence-based interventions that enhance not only physical strength and coordination but also 
mental resilience during shooting. This review contributes by synthesizing multivariable findings, 
mapping dominant determinants, and proposing practical implications for coaches and trainers aiming 
to optimize free-throw performance in youth basketball. 

This study is positioned strategically compared to prior research because it provides a multivariable 
synthesis, integrating upper-arm explosive power, hand–eye coordination, and concentration as core 
determinants of free-throw performance. By comparing national and international findings, this 
review offers a comprehensive understanding of dominant factors influencing free throws in both local 
and global contexts. The primary aim is to critically analyze previous research on physical and 
psychological determinants, thereby formulating theoretical and practical implications for evidence-
based training programs to improve youth-athlete performance. 

 

Method 
This study employed a systematic literature review to identify, evaluate, and synthesize scientific 
evidence on the physical and psychological determinants of free-throw performance in basketball. A 
PRISMA-based approach was adapted to fit the conceptual and empirical studies in sports science, 
ensuring systematic screening, selection, and synthesis of relevant publications. Adaptations included 
modifications in data extraction forms and thematic analysis procedures suitable for multivariable 
sports research. 
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Data sources comprised national and international peer-reviewed journal articles published 
between 2018 and 2024. The search was conducted across multiple databases, including Scopus, Web 
of Science, PubMed, and Garuda, using Boolean keyword combinations such as "free throw 
performance," "basketball shooting accuracy," "upper limb power," "hand–eye coordination," 
"concentration in sports," "basketball motor skills," and "explosive strength basketball." The inclusion 
criteria were: (1) studies examining upper-limb explosive power, hand–eye coordination, 
concentration, or free-throw/shooting performance; (2) quantitative, experimental, or literature 
review designs; (3) full-text availability in English or Bahasa Indonesia; and (4) peer-reviewed journal 
publications. Exclusion criteria were: (1) non-scientific reports, such as theses dissertations, books, or 
non-indexed conference proceedings; (2) studies not empirically examining relationships among 
relevant variables; and (3) studies with insufficient methodological detail. 

The initial search identified 152 articles, of which 87 were screened based on titles and abstracts, 
and 54 underwent full-text review. Ultimately, 36 studies met all criteria and were included in the 
review, consisting of 20 international and 16 national studies. Data extraction was independently 
performed by two researchers to reduce bias, recording study characteristics, sample size, 
measurement instruments, key findings, and relevance to the study objectives. 

Data were analyzed using thematic synthesis, categorizing findings into three main themes: (1) 
physical determinants, such as upper-limb explosive power; (2) psychomotor determinants, such as 
hand–eye coordination; and (3) psychological determinants, such as concentration. Each theme was 
examined for relationship patterns, consistency, and differences across national and international 
studies. Methodological trends, including measurement instruments, sample characteristics, and study 
robustness, were also compared. The synthesis results were used to identify dominant determinants 
of free-throw performance and highlight research gaps warranting further investigation. 

 

Results and Discussions 
The Influence of Upper-Limb Explosive Power on Free-Throw Accuracy 
The synthesis of the reviewed literature indicates that upper-limb explosive power is one of the most 
consistently reported physical determinants of free-throw accuracy across national and international 
studies. Most empirical findings highlight that the free-throw motion requires sufficient arm 
propulsion, wrist stability, and a consistent release velocity to generate an optimal ball trajectory. 
Athletes with greater upper- limb power tend to exhibit smoother kinematic patterns, reduced 
movement variability, and more efficient force transfer during the shooting action. Conversely, limited 
arm power is associated with inconsistent release angles and insufficient force production, both of 
which negatively influence shooting precision. The reviewed studies demonstrate similar conclusions, 
reinforcing the idea that biomechanical efficiency heavily depends on the explosive capability of the 
upper limbs. To provide a clearer understanding of how arm explosive power contributes to free-throw 
performance, the findings from three representative studies are summarized in the following table. 

Table 1. Summary of Findings on Upper-Limb Explosive Power and Free-Throw Accuracy 

Author & Year Population / 
Sample 

Key Findings Conclusion 

Wanena (2018) Youth basketball 
athletes (n=30) 

Arm strength contributed 
30.5% to shooting 
accuracy 

Arm explosive power 
influences movement 
control during shooting 

Gutiérrez-Capote 
et al. (2023) 

Junior club 
basketball players 
(n=40) 

Significant direct effect of 
arm strength on free-
throw performance 

Explosive strength 
determines release stability 
and propulsion 

Pocius & 
Malinauskas 
(2024) 

International 
review 

Strength–speed synergy 
improves free-throw 
accuracy 

Explosive power is a 
dominant biomechanical 
predictor 

The synthesis of the three studies demonstrates a strong and consistent relationship between 
upper-limb explosive power and free-throw accuracy. Wanena, (2018) found a substantial 30.5% 
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contribution of arm strength to shooting accuracy, indicating that physical capacity is a fundamental 
predictor of motor consistency during the shooting action. This finding is strengthened by Gutiérrez-
Capote et al. (2023), who reported that arm strength not only influences propulsion but also stabilizes 
elbow mechanics during the ball release phase. Meanwhile, the international review by Pocius & 
Malinauskas, (2024) supports these conclusions by emphasizing that the synergy between speed and 
strength is essential for producing an ideal projectile arc and minimizing release variability. The 
convergence of these findings suggests that athletes with well-developed upper-limb explosive power 
are more capable of executing repeatable, biomechanically efficient free-throw motions. Moreover, the 
role of arm strength extends beyond simply generating force, as it also affects movement control, 
timing, and follow-through mechanics. Overall, these results affirm that upper-limb explosive power 
is a critical component of free-throw performance and should be prioritized in basketball training 
programs. 

The role of upper-limb explosive power in free-throw mechanics becomes clearer when examined 
through broader biomechanical frameworks that go beyond the findings of the reviewed studies. 
Recent sport biomechanics research notes that explosive strength contributes to movement efficiency 
by optimizing intersegmental energy transfer and reducing compensatory motions that often 
destabilize shooting precision (Terbalyan et al., 2025; Y. Wang et al., 2025). This aligns with motor-
control theories suggesting that athletes with higher neuromuscular responsiveness are better able to 
fine-tune ballistic movements such as the free throw, due to more efficient recruitment of high-
threshold motor units (Akbar et al., 2022; Tirta et al., 2024). Furthermore, computational models of 
basketball shooting show that small variations in force generation have disproportionately large effects 
on ball trajectory, reinforcing why force consistency driven by explosive power is central to scoring 
probability (Nakano et al., 2018; Yan et al., 2023). International performance research also indicates 
that athletes with superior explosive capacity exhibit reduced kinematic noise across repeated tasks, a 
factor that strongly predicts long-term shooting accuracy (Guo et al., 2024; Morgulev et al., 2022). The 
integration of these theories expands the understanding of the findings by highlighting that explosive 
power influences not only strength output but also movement predictability and error minimization 
(Spancken et al., 2021; S. Wang et al., 2025). Consequently, the findings of this review advance previous 
knowledge by positioning explosive power as both a physical and neuro-mechanical determinant of 
free-throw accuracy, supporting the need for upper-body plyometric and neuromuscular- activation 
training to enhance shooting performance more holistically. 

The Influence of Hand–Eye Coordination on Free-Throw Accuracy 
The reviewed literature shows that hand–eye coordination plays a critical psychomotor role in 
determining free-throw accuracy, given the precision required to align visual information with fine 
motor execution. This variable enables athletes to make accurate adjustments to shooting angle, target 
perception, and release timing. Studies consistently report that players with high visual-motor 
coordination demonstrate superior stability during the preparatory, release, and follow-through 
phases of the free-throw motion. Conversely, low coordination is associated with misjudgments in 
distance perception and inconsistent target alignment, leading to reduced shooting success. The 
presence of psychological pressure has also been shown to degrade coordination quality, highlighting 
its sensitivity to situational factors. To illustrate how coordination influences free-throw performance, 
the synthesis of three key studies is presented in the following table. 

Table 2. Summary of Findings on Hand–Eye Coordination and Free-Throw Accuracy 

Author & 
Year 

Population / Sample Key Findings Conclusion 

Fonseca & 
Bonilla 
(2025) 

School-level 
basketball players 
(n=40) 

Hand–eye coordination 
significantly affects free-
throw accuracy 

Coordination influences 
shot direction and stability 

Bohloul et al. 
(2025) 

Youth basketball 
players 

Visual coordination declines 
under psychological pressure 

Coordination is closely 
linked to visual focus 

Ren et al. 
(2025) 

Psychomotor review Hand–eye coordination 
improves precision-based 
motor tasks 

Coordination is a core 
psychomotor component 
in shooting 
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The analysis reveals that hand–eye coordination is a fundamental determinant of free-throw 
accuracy due to its essential role in integrating perceptual and motor processes. Fonseca & Bonilla, 
(2025) demonstrated that coordination directly influences shooting execution, particularly in adjusting 
distance estimation and directional alignment. The findings by Bohloul et al., (2025) show that high-
pressure situations disrupt visual tracking, which in turn compromises motor alignment and shot 
accuracy underscoring the vulnerability of coordination to psychological factors. Ren et al., (2025) 
further supports the central role of coordination by identifying it as a primary psychomotor skill 
required for precision-based movements such as aiming, targeting, and object release. Taken together, 
these studies highlight that coordination is not merely an auxiliary skill but a core requirement for 
consistent free-throw execution. Improved coordination is likely to enhance timing, alignment, and the 
ability to maintain a stable motion pattern. These findings collectively emphasize the importance of 
visual-motor integration in basketball shooting performance. 

A deeper interpretation of the role of hand–eye coordination reveals its function as a central 
mechanism in the sensorimotor integration system, which governs how athletes convert visual cues 
into precise motor actions. According to recent perceptual-motor research, successful shooting is 
heavily dependent on the efficiency of the dorsal visual stream, which processes spatial information 
needed for alignment, targeting, and movement correction (Bosco et al., 2023; Gao et al., 2025). Studies 
in precision sports further show that athletes with higher visual-motor integration demonstrate 
improved anticipatory control, allowing them to predict ball trajectory and adjust joint angles before 
releasing the ball (Ottoboni et al., 2021; Sirnik et al., 2022). This adds nuance to the understanding of 
the findings, indicating that coordination influences not only timing but also predictive processing. 
Moreover, neurocognitive studies suggest that repeated exposure to visually demanding tasks 
strengthens synaptic efficiency in regions associated with aim-related motor planning, enhancing 
long-term shooting stability (Hessam et al., 2023; Zaj et al., 2023). Researchers also note that 
coordination skills are particularly sensitive to cognitive load: when attentional resources are divided, 
visual-motor integration deteriorates, explaining why performance drops under competitive pressure 
(Alemanno et al., 2025; Gokeler et al., 2019; Vine et al., 2016). Therefore, the new insight gained from 
the synthesized findings is that hand–eye coordination should be conceptualized not merely as a motor 
skill but as a holistic cognitive-sensorimotor capability. This reinforces the importance of integrating 
perceptual- training drills, dual-task shooting, and pressure-simulation tasks in basketball training 
programs to bridge laboratory skill execution with real-game demands. 

The Influence of Concentration on Free-Throw Accuracy 
The literature consistently identifies concentration as one of the most influential psychological 
determinants of free-throw performance, primarily because this shooting action is executed without 
defensive interference but under substantial mental pressure. The ability to maintain attentional focus 
directly affects the athlete’s capacity to control motor flow, stabilize emotional responses, and resist 
external distractions. Studies show that athletes with higher concentration levels are better able to 
sustain consistent shooting routines and preserve technical precision during competition. Conversely, 
reductions in concentration often lead to breakdowns in shooting mechanics, mistimed releases, and 
diminished accuracy. Psychological pressure also appears to exacerbate lapses in concentration, 
making it a highly fragile yet decisive factor. A summary of three representative studies related to 
concentration is provided in the following table. 

Table 3. Summary of Findings on Concentration and Free-Throw Accuracy 

Author & Year Population / 
Sample 

Key Findings Conclusion 

Tan & Teoh 
(2024) 

Adolescent 
basketball 
athletes 

Visual focus strategies 
increase accuracy by up to 
15% 

Concentration stabilizes 
motor execution 

Purnomo & 
Yendrizal 
(2020) 

Youth players Psychological pressure 
reduces focus and shooting 
accuracy 

Concentration is vulnerable 
to external distractions 

Ellis & Ward 
(2022) 

Indonesian youth 
athletes 

Concentration significantly 
affects shooting accuracy 

Concentration is a dominant 
psychological determinant 
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The synthesis of the three studies demonstrates that concentration has a substantial effect on free-
throw accuracy because it governs the player’s ability to maintain optimal motor control and cognitive 
stability during execution. Tan & Teoh, (2024) highlight that visual-focus interventions can 
meaningfully improve free-throw accuracy, underscoring the importance of targeted attentional 
strategies. Purnomo & Yendrizal, (2020) emphasize that psychological pressure is one of the main 
disruptors of concentration, which often results in impaired shooting accuracy an issue commonly 
observed during competitive settings. The study by Ellis & Ward, (2022) further reinforces the 
significance of concentration through evidence of its direct and consistent influence on shooting 
accuracy among youth athletes. Collectively, these findings reveal that concentration is both crucial 
and susceptible to disturbance, making it a focal point in performance optimization. When 
concentration falters, athletes may exhibit erratic release timing, altered shot mechanics, and reduced 
follow-through quality. Therefore, psychological training aimed at enhancing attentional control is 
essential for improving free-throw outcomes. 

A broader psychological interpretation of these findings suggests that concentration operates as a 
central regulatory mechanism that shapes how effectively athletes can express both their physical 
capacities and coordinative skills during free-throw execution. Contemporary sport-psychology 
literature characterizes the free throw as a highly controlled self-paced task in which attentional 
regulation determines whether athletes can maintain optimal arousal levels and avoid performance 
deterioration (Beatty & Janelle, 2019; Cheng et al., 2024). Neurocognitive evidence further indicates 
that sustained attentional focus enhances activation in the anterior cingulate cortex an area essential 
for error monitoring and fine-tuning motor responses thereby supporting consistent shooting 
mechanics. Field-based studies also show that athletes who cultivate stable attentional routines 
demonstrate greater resilience to competitive stressors such as crowd distraction, temporal pressure, 
and situational anxiety, ultimately producing higher accuracy in decisive game moments (Y. Li et al., 
2025; Yu et al., 2024). Moreover, recent meta-analytical work highlights that performance under 
pressure is often compromised when attention shifts toward conscious self-evaluation a process 
known as reinvestment which disrupts automaticity and interferes with the natural fluidity of the 
shooting motion (Luo et al., 2025; Yang & Wang, 2023). Taken together, these theoretical perspectives 
expand the implications of the present findings by illustrating that concentration influences both 
biomechanical execution and underlying psychophysiological responses. This underscores the 
importance of incorporating structured mental-training components such as attentional cueing, 
controlled breathing, quiet-eye routines, and short pre-performance focus intervals into free-throw 
training programs to enhance performance stability in competitive environments. 

The synthesis of the literature highlights that upper-limb explosive power, hand–eye coordination, 
and concentration are critical determinants of free-throw performance in youth basketball. Upper-limb 
explosive power facilitates stable elbow mechanics, efficient force transfer, and consistent release 
velocity, which collectively improve movement efficiency and shooting accuracy (Wanena, 2018; 
Gutiérrez-Capote et al., 2023; Pocius & Malinauskas, 2024). Hand–eye coordination enables precise 
visual-motor integration, supporting alignment, timing, and motor adjustments, particularly under 
competitive pressure (Fonseca & Bonilla, 2025; Bohloul et al., 2025; Ren et al., 2025). Concentration 
governs attentional control, emotional regulation, and motor consistency, allowing athletes to 
maintain technical precision despite situational stressors (Tan & Teoh, 2024; Purnomo & Yendrizal, 
2020; Ellis & Ward, 2022). 

Integrating these findings underscores the importance of viewing free-throw performance as a 
multidimensional skill that requires simultaneous development of physical, psychomotor, and 
psychological capacities. Physical training alone may enhance strength and propulsion, but without 
hand–eye coordination drills and attentional strategies, improvements in accuracy are likely limited. 
Similarly, mental training is most effective when combined with adequate physical conditioning and 
motor skill development. This interaction suggests that holistic, multicomponent training programs 
are more effective in promoting consistent and accurate free throws among youth athletes than single-
factor interventions. 

From a practical standpoint, coaches should design structured training sessions that combine 
upper-body plyometrics, coordination drills, and concentration-enhancing exercises such as quiet-eye 
routines, pre-shot focus intervals, and pressure simulation. For example, integrating dual-task shooting 



Ramadani, S. & Rifki, M.S. JPPI	(Jurnal	Penelitian	Pendidikan	Indonesia)	
Vol.	11,	No.	4,	2025,	pp.	82-91	
	   88	

 
 

Journal homepage: https://jurnal.iicet.org/index.php/jppi 

exercises can simultaneously challenge motor control and attentional focus, better preparing athletes 
for game-like conditions. Furthermore, periodic assessment of arm explosive power, visual-motor 
coordination, and focus stability can provide objective feedback, enabling targeted improvements in 
individualized training programs. 

Despite these insights, several limitations warrant consideration. The reviewed studies varied in 
sample size, age groups, and methodological rigor, potentially affecting generalizability. Few studies 
examined the interactions among physical, psychomotor, and psychological factors directly, leaving 
some uncertainty regarding causal mechanisms. Additionally, most national studies focus on school-
level athletes, with limited data on higher-level competitive contexts. Future research should employ 
longitudinal and experimental designs to explore multivariable interactions and test integrated 
training models across different competitive levels, providing more robust evidence for evidence-based 
coaching strategies. 

 

Conclusions 
Free-throw performance in basketball is influenced by the combined effects of upper-limb explosive 
power, hand–eye coordination, and concentration, which interact to support movement stability, 
attentional control, and shooting consistency. Optimizing accuracy requires integrated training that 
combines physical conditioning, perceptual-motor skills, and mental focus rather than relying on 
physical training alone. These findings provide evidence-based guidance for coaches to design 
comprehensive programs that address both biomechanical and psychological demands, particularly 
under competitive pressure. Future research should explore integrated interventions across different 
ages, skill levels, and competitive contexts to further enhance understanding of free-throw 
determinants. 
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