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Abstract: Muscle strength and explosive power (EP) are essential attributes for basketball 

players, enabling them to perform jumping, sprinting, and speed or velocity changes. This 

research investigated the biomechanical mechanisms of EP and muscle strength enhancement 

in college basketball players by evaluating the effects of RT, PT, and combined (RT + PT) 

training methods. Two hundred and fifty male college basketball players were randomly 

allocated to four categories: G1 (Control), G2 (RT), G3 (PT), and G4 (RT + PT). The 

intervention lasted 8 weeks with training sessions occurring twice per week. The RT group 

performed resistance exercises (e.g., squats, deadlifts), the PT group conducted plyometric 

exercises (e.g., jump squats, box jumps), and the RT + PT group combined both approaches 

with one session of RT and one session of PT each week. The Control group did not engage in 

any structured training. Pre- and post-intervention assessments included VJH, 1RM squat 

strength, 10-meter sprint time (TST), SLHD, and IAT, with limb symmetry assessed using the 

symmetry angle. All intervention groups (RT, PT, RT + PT) showed significant improvements 

in VJH, 1RM squat strength, TST, SLHD, and IAT performance (p < 0.05) compared to the 

Control group. However, no significant differences were observed between the RT, PT, and 

RT + PT groups regarding performance gains. The findings suggest that RT, either alone or 

combined with plyometric training, should be prioritized to optimize strength, power, and limb 

coordination in basketball players. 

Keywords: explosive power (EP) enhancement; muscle strength; biomechanical mechanism; 

basketball players; resistance training (RT); plyometric training (PT) 

1. Introduction 

The biomechanical mechanism of muscular strength pertains to the intricate 

physiological mechanisms that enable muscular to generate energy and execute 

diverse actions. Muscle strength is essentially impacted by the shape and function of 

muscle fibers, as well as neurological regulatory processes that regulate muscle 

contractions [1]. Muscle fibers contract microscopically using the movement of the 

filament assumption, in which filaments made of myosin and actin cooperate to 

generate energy. The effectiveness of this technique is determined by variables such 

as fiber substance, muscle cross-sectional area, and the nervous system’s capacity to 

acquire muscles [2]. This factor is generally applicable to athletic movement 

especially to such games as basketball for corresponding sudden leaps of velocity, 

sudden changes of direction of movement, and random bursts of velocity during the 

game [3]. Increasing explosiveness can dramatically increase college basketball 

players’ ability to perform high-intensity activities like throwing, blocking shots, and 

sprinting across the court. The exercise program focuses on building fast-twitch 

muscle fibers, which are responsible for straight rapid movements [4]. Muscle power 
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training, bounds, and specific athletic movements prepare athletes to have improved 

jump, quickness, and flexibility. EP training enhances performance depending on the 

strength and acceleration of a collection, as well as valuable input towards a team’s 

performance [5]. As a consequence, comprehending and using focused EP training 

approaches is critical for college basketball organizations seeking to maximize player 

potential and entire team achievement. 

Neurological and chemical patterns along with physiological in strong muscles 

and explosiveness besides functional and athletic are biomechanical mechanisms. 

Muscle strength is understood as the maximal force that a specific group of muscles 

can generate [6]. Muscle fiber growth, especially fibers with fast twitch, as well as 

brain modifications, is critical for increasing strength and power. Furthermore, 

biomechanics parameters such as force transmission efficiency through connective 

tissues, joint mechanics, and muscle length-tension connections perform an important 

impact [7]. Resistance training, plyometrics, and sport-specific workouts all address 

biomechanical principles to improve muscle activation, tendon flexibility, and energy 

transfer, resulting in increased strength and explosive power. Understanding these 

processes is critical for developing successful training plans and improving 

performance in sports and rehabilitation contexts [8]. More specifically, core muscular 

treatment requires biomechanical necessity of training lower limbs and the abdominal 

muscle to enhance the efficiency of the treatment process and minimize the rate of 

injury [9]. It is necessary for the immovability and accessibility, and provides 

momentum transfer during the sports motions. The nine exercises incorporating 

ballistic movements most often incorporate weight application through limb motion 

in core-intensive activities. These workouts afford the metabolic and biomechanics 

advantages as tends to prepare different types of sports [10]. The research intends to 

investigate the biomechanical factors that lead to improve muscular strength and EP 

during collegiate basketball training. It requires to development of effective training 

programs that enhance athletic performance while lowering the risk of injury in 

basketball players.    

Research contribution 

 The aims to quantify the effects of RT, PT, and their combination (RT + PT) on 

MS and EP in college basketball players, and the relative benefits of either 

approach to improving outcomes. 

 The research focus on training methods that affect the biomechanical features of 

the basketball play and includes crucial assessments like VJH, 1 RM squat 

strength, sprint timing and agility. 

 The research aimed at disclosing the advantages of RT for increasing muscular 

strength and EP in basketball players. It uses the balancing angle to evaluate limb 

coordination, a unique tool for assessing the effectiveness of different training 

strategies in enhancing balance and coordination. 

 This research emphasizes the significance of RT and PT training in college 

basketball programs to improve their athletic abilities while reducing injury risk. 
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Research organization: Section 2 illustrated the literature survey of the research. 

Section 3 described the Materials and Methods of the research. Section 4 explains the 

results and discussion of the research. Section 5 determined the research conclusion.  

2. Literature survey 

The research examined the impacts of UT and BT distinction education on 

collegiate basketball players’ subordinate limb explosiveness, agility, and balance 

[11]. While UT training enhanced change-of-direction ability and explosive power, 

BT training was more successful in 1RM, and CMJ, while both groups observed 

improvements in performance indicators. Research [12] evaluated UT, BT, and 

combined plyometric activities influenced the physical strength, power, and capacity 

to shift the direction of young male basketball players. According to the results, UT, 

BT, and combined (UBT) all considerably enhanced results; however, BT increased 

asymmetries while UT and UBT decreased them. Additionally, UT enhanced 

measures of asymmetry, indicating that potency and training coaches should employ 

UT to maximize the strength and coordination of each specific limb. 

In several biomechanical planes, [13] investigated the potentiation impact of 

conditioning activities on HVM. Four intervention sessions were conducted on male 

collegiate athletes: two with a biomechanically similar CA, one with a 

biomechanically different CA, and one without a potentiation warm-up. In a transverse 

plane HVM, force-velocity measurements showed a notable rise in force variables in 

the lead and back legs. Assessed how well training techniques worked to lessen 

basketball players’ lower limb strength and explosiveness imbalances [14]. A control 

group and an intervention group were assigned to thirty male athletes. The 

experimental groups underwent a 10-week unilateral compound exercise regimen that 

included explosive and strength training. The program improved standing long jump 

and double-leg CMJ results, improved isometric mid-thigh pull test metrics, and 

dramatically decreased asymmetry percentages.   

The impact of two plyometric training programs on jump height and leg muscle 

strength in 29 male basketball players was analyzed in the research [15]. The KF group 

conducted explosive leaps from 50 cm boxes with the KF, whereas the KE team 

performed jumps from 30 cm boxes with the KE. Jumping ability was evaluated using 

SJs, CMJ, and drop jumps. The KF group increased SJs and CMJ but decreased DJ40 

height. The KE group increased DJ20 and DJ40 but decreased SJ height. Ankle flexion 

flexibility improved in the KE subgroup. The impact of accentuated eccentric loaded 

back squats on youth athletes’ post-activation performance enhancement in three jump 

conditions: CMJ, SJs, and propulsive-only jump [16]. Results showed a considerable 

enlargement in POJ and jump height JH show at 9 min, while CMJ and SJ performance 

did not show significant changes. Research suggested that boys high school basketball 

players can achieve advanced jump performance at 9–12 min post-supramaximal AEL 

reverse squat. 

The horizontal and vertical leaps of top-tier male basketball players from Taiwan 

who underwent a 12-week axial stabilisation training program were examined [17]. 

The intervention group performed twice a week, while the control group received 

general basketball training. The research found that the training program improved 
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lateral jump performance, with steeper kurtosis, shorter jump time, increased GRF, 

and longer passage duration. The link between FFM, CMJ influence, and highest 

hamstrings pressure in female basketball practitioners was investigated [18]. There 

were strong relationships between FFM and hamstring pressure across both legs, as 

well as strength and jump elevation. These findings suggested FFM and power are 

crucial for enhancing performance and reducing injury risk.  

The differences between aided and resisted sprint training techniques for 

enhancing athletes’ biomechanical efficiency, speed, and acceleration are examined 

[19]. While resisted training concentrates on building strength and power, assisted 

training lessens resistance during sprints. Although their working processes are 

different, both strategies improve sprint performance. While resisted training 

concentrates on strength and power, assisted training increases. Comprehending these 

distinctions was essential for maximizing training plans and reducing the likelihood 

of injuries. Research in Sichuan Province, China, found that personalized nutritional 

support and monitoring during pre-competition weight reduction significantly 

improved female weightlifters’ competitive state [20]. The intervention group had 

decreased creatine Kinase levels, increased testosterone, testosterone/cortisol ratio, 

and hemoglobin levels, decreased tiredness, and improved quality sleep. Incorporating 

biochemistry diagnostics and individualized nutritional supplementation was an 

important method for improving female weightlifters’ competitive performance. 

Specialized physical training techniques for sports dancing athletes at universities 

in Hebei Province are examined by research [21]. Finding flaws in existing training 

approaches suggests a customized program that emphasizes fundamental skills 

including coordination, strength, endurance, and flexibility. Additionally, a scientific 

monitoring system for timely modifications and athlete growth was established by the 

research. Research [22] was undertaken to notice the association and create a 

regression analysis of those variables. Techniques: Eleven ( n = 11) adult male 

basketball players from Guru Nanak Dev University in Amritsar, who were split into 

two groups, participated in the research. Before their involvement, they were all told 

about the research’s goal, risks, and benefits, and their agreement was acquired 

following the Helsinki Declaration. They provided baseline information for aerobic 

(metabolic) data, counter-movement jumps, and 30-second Wingate Anaerobic 

Exercise. Research [23] involved 40 participants divided into four groups showed that 

the PSG showed the largest increase in comparative highest torque throughout 

isokinetic assessment of the shoulders and knee components. All training categories 

improved overall endurance, sprint achievement, 1RM, and core muscle 

biomechanics, with PSG exhibiting the greatest increase in externally transverse 

rigidity.   

The effects on lower-body strength in collegiate athletes are examined in the 

investigation [24]. Nineteen individuals were distributed at random to either group, 

and both participated in a 6-week intervention that included twice-weekly training 

sessions. Basketball is a tremendously active activity that requires a lot of jumping, 

frequent pace changes, and vigorous use of every muscle group. The goal of the 

investigation [25], evaluate and clarify the important factors that contribute to 

basketball athletes' improvement in explosive power. To program training for 
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fostering the growth of explosive power, it is required to ascertain the training load, 

techniques, and regularity during the various stages of sports preparation. The most 

crucial aspect of differentiation for athletes is their age. The development of quickness 

must receive a lot of attention since it is a useful tool that increases a basketball player's 

productivity.  The research’s combining of time-motion assessment and recuperation 

procedures yielded important insights into player performance and well-being. It also 

emphasized the benefits of combining both mental and physical training approaches, 

which improve decision-making abilities and overall game performance. The entire 

method provided a sophisticated knowledge of basketball learning, resulting in 

improved player performance and well-being.  

Research gap 

A significant gap in the biomechanical mechanism of muscle strength in college 

basketball training lies in the limited understanding of how specific training protocols 

affect the dynamic interaction between muscle groups during high-intensity 

movements such as jumping and sprinting. While numerous studies have investigated 

the impact of strength training on muscle hypertrophy and performance, there is a lack 

of comprehensive analysis regarding how different training methods, such as 

plyometric exercises, resistance training, and sport-specific drills, influence 

neuromuscular adaptations in athletes at the collegiate level. Furthermore, the 

interaction between force output, muscle recruitment, and movement kinematics has 

not been studied adequately. Filling this gap could assist in establishing more ideal 

training programs to develop physical college basketball players with regards to the 

aspect of EP with less risk of injury offer a predominant approach towards training 

intervention for the college basketball players. 

3. Methods and materials 

The biomechanical processes behind the development of strength in muscles and 

EP during college basketball training are explored. By using a control and intervention 

design, it assesses the effects of a specialized strength and conditioning program, 

combining plyometric exercises and resistance training. Pre- and post-training 

assessments are conducted through motion capture technology and force plate 

measurements to analyze improvements in muscle force and the influence of unstable 

training variables. These training modalities contribute to developing EP and overall 

strength, vital for performance in basketball, particularly for movements like jumping 

and sprinting. Figure 1 denotes the outline of the research. 
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Figure 1. Overview of the research outline. 

3.1. Data collection 

The biomechanical processes behind the development of strength in muscles and 

EP during college basketball training are explored, with a total of 250 participants 

involved. The participants were divided into four groups: a control group (G1) and 

three experimental groups focusing on different training interventions. The resistance 

training group (G2), plyometric training group (G3), and a combined resistance and 

plyometric training group (G4) were assessed for improvements in key performance 

metrics. The participants were aged 18–23, with varying levels of training experience 

and sport-specific training hours per week. Key characteristics such as height, body 

mass, BMI, and injury history were considered in the group composition. To uncover 

how different training methodologies influence muscle strength and explosive power, 

which are critical for enhancing athletic performance in basketball.  

3.2. Data splitting 

The data collected were divided based on the intervention groups: Control group 

(G1), Resistance Training group (G2), Plyometric Training group (G3), and Combined 

Resistance and Plyometric Training group (G4). The data collected from these groups 

were than compared to the pre and post intervention results of each of the above stated 

performance indicators.  

3.2.1. Control Group (G1) 

G1 has been used to test the result of training compared to no training. This group 

did not receive any structured exercise intervention but was assessed on the same 

metrics to establish baseline measures and serve as a reference for the changes 

observed in the intervention groups. 

3.2.2. Resistance Training (RT) Group (G2) 

G2 focuses on improving strength by performing resistance exercises such as 

squats and deadlifts. The data collected for this group allowed for the evaluation of 
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strength development (1RM squat) and its influence on other performance measures 

like VJH and TST. 

3.2.3. Plyometric Training (PT) Group (G3) 

G3 used plyometric exercises, which are designed to enhance EP and agility. 

Exercises like jump squats and box jumps were included. The data collected here were 

used to evaluate the effects of plyometric training on explosive power (VJH) and TST 

and the pattern of hypertrophy of strength and limb coordination. 

3.2.4. Combined RT + PT Group (G4) 

G4 combined both training approaches by incorporating both resistance training 

and plyometric exercises. This group was designed to determine if there is an enhanced 

overall performance when the two training methods are integrated compared to the 

performance of the single-modality groups especially in strength, explosive power, 

and co-ordination. 

Table 1. Characteristics of Demographic Variables. 

Characteristic Control Group (G1) 
Intervention Group (Overall) (n = 130) 

Resistance Training (G2) Plyometric Training (G3) RT + PT (G4) 

Total Sample Size 120 43 43 44 

Age (Years) 18–20 21–23 19–22 19–22 

Height (cm) 170–180 170–180 175–190 175–190 

Body Mass (kg) 60–75 60–80 65–90 65–90 

BMI (kg/m²) 18–22 20–25 21–28 21–28 

Training Experience (Years) 0 2–4 2–4 2–4 

Sport-Specific Training (hrs/week) 0 5–8 6–9 6–9 

Primary Position 
Guard/ 

Forward 

Guard/Forward/ 

Center 

Guard/Forward/ 

Center 

Guard/Forward/ 

Center 

Injury History - 1–3 Injuries 0–1 Injuries 0–1 Injuries 

Table 1 outlines the demographic characteristics of the research participants (N 

= 250). The overall sample size includes 130 participants in the Intervention Group, 

with 43 in the Resistance Training (G2) group, 43 in the Plyometric Training (G3) 

group, and 44 in the RT + PT (G4) group. The Control Group (G1) has 120 

participants. Participants in G1 are aged 18–20 years, while those in G2 are 21–23 

years, and G3 and G4 participants are between 19 and 22 years. G1 and G2 have 

heights ranging from 170–180 cm, while G3 and G4 participants range from 175–190 

cm. The body mass of participants in G1 and G2 ranges from 60–80 kg, while G3 and 

G4 have a range of 65–90 kg. BMI values are 18–22 for G1, 20–25 for G2, and 21–28 

for both G3 and G4. The Control Group (G1) has no reported training experience, 

whereas G2, G3, and G4 participants have 2–4 years of training experience. The sport-

specific training hours per week are 0 for G1, 5–8 for G2, and 6–9 for G3 and G4. The 

primary positions are Guard, Forward, and Center across all groups. G2 participants 

have 1–3 injuries, while G3 and G4 participants have 0–1 injuries. The intervention 

groups have varied ages, body compositions, training histories, and injury histories, 
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which could potentially affect the results of performance outcomes in basketball 

training. This research data is assessed at two instance points: pre-intervention and 

post-intervention. The participants were assessed on various performance metrics to 

evaluate the production of the different training methods on muscle strength and 

explosive power. 

The measures included the VJH to assess explosive power, the 1RM squat 

strength to evaluate maximal strength, the 10-meter TST for speed, the SLHD for 

lower body coordination, and the IAT for assessing limb symmetry. Asymmetry angle 

was employed to quantify the differences in limb before and after the intervention 

were compared. All test procedures were administered in a static environment and 

participants were encouraged to execute the exercises comparably to the previous tests 

thus minimizing bias.  

3.3. Qualitative analysis 

The research utilized a randomized controlled design to investigate the effects of 

different training interventions on muscle strength and EP in college basketball 

players. The training methods under evaluation were the methods G2, G3, and G4. 

Participants performed special strength and power exercises including RT squats and 

deadlifts, PT = jump squats, and box jumps. Pre- and post-intervention assessments 

were conducted to measure performance improvements across several key variables, 

including VJH, 1RM squat strength, 10-meter sprint time, single leg hop distance, and 

agility as assessed by the Illinois agility test. 

3.4. Statistical analysis 

For data analysis, the control and intervention group pre- and post-intervention 

data have been compiled and analyzed using SPSS 24.0 software. One Way ANOVA 

is used to compare the means of several training groups such as Control Training 

Group, RT Training Group, PT Training Group and Combined Training Group to 

determine if there exist significant difference in basketball performance outcomes. The 

Correlation Analysis investigates the correlation between VJH and squat strength 

between groups and measures the potentials of underlying performance enhancements 

due to the variation of the training approach. The Repeated Measures ANOVA is a 

statistical technique used in research to compare changes in performance across time 

within a group relative to specific variables such as vertical jump height, squat 

strength, or agility tests to complement the analysis of the main result, Mauchly’s Test 

of Sphericity (MTS) is used to check the suitability of the statistical data.   

4. Results 

The results of this research provide a thorough analysis of how various training 

interventions impact basketball performance by incorporating a range of statistical 

analyses. Demographic analysis offered insight into the participant characteristics, 

which helps to contextualize the findings. One-way ANOVA is employed to assess 

the differences between multiple groups receiving different training interventions, 

revealing significant variations in performance outcomes. Correlation analysis further 
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explored the relationships between training factors and performance metrics, 

indicating the strength and direction of these associations. Repeated measures of 

ANOVA were used to track changes over time within the same participants, 

identifying significant improvements or declines in performance across different 

training phases. MTS is applied to ensure the validity of the repeated measures 

ANOVA, confirming that the assumption of sphericity is met for the analysis, thus 

enhancing the reliability of the findings. Collectively, these analyses provided a 

comprehensive understanding of the impact of different training methods on 

basketball performance. 

4.1. One-Way ANOVA 

The ANOVA method is employed to assess the significant difference between 

the means of three or more independent groups, such as the effectiveness of different 

training exercises like basketball shooting accuracy or stamina. One-way ANOVA is 

used to establish if there are statistically considered differences in basketball 

performance outcomes between different training methods, as revealed in Table 2. 

Table 2. Outcomes of One-Way ANOVA. 

Group Shooting Accuracy (%) Vertical Jump Height (cm) Endurance (minutes) 

G1 65 ± 5 45 ± 3 6.5 ± 0.8 

G2 80 ± 4 55 ± 4 8.0 ± 0.7 

G3 75 ± 3 50 ± 3 7.0 ± 0.6 

G4 78 ± 3 52 ± 3 7.5 ± 0.5 

F-Statistic 45.67 38.22 32.58 

P-Value 0.001 0.001 0.001 

G2 achieves the best outcomes across all performance metrics on muscle strength 

and EP enhancement in college basketball training. The one-way ANOVA findings 

indicate substantial differences between the groups (p < 0.05). Specifically, G2 

outperforms all other groups in shooting accuracy (80% vs. 65% in G1), vertical jump 

height (55 cm vs. 45 cm in G1), and endurance (8.0 min vs. 6.5 min in G1). G2’s 

superior performance is consistent across all measured attributes, indicating 

substantial improvements in muscle strength and explosive power. The p-values of 

0.001 for each metric confirm that these differences are statistically significant, 

underscoring the effectiveness of the training or intervention employed in G2 relative 

to the other groups. 

4.2. Correlation analysis 

It measures the strength and direction of the relationship between two variables, 

such as examining how physical fitness levels correlate with performance outcomes 

like points scored or defensive skills in basketball training. Table 3 explains the 

principle of this Correlation Analysis to observe the performance outcomes (VJH, 

1RM Squat Strength, TST, SLHD, and IAT) across four groups (G1, G2, G3, and G4) 

in basketball athletes.  
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Table 3. Outcomes of correlation analysis of performance. 

Group VJH (cm) 1RM Squat Strength (kg) TST (s) SLHD (m) IAT (s) 
Statistical Test 

(F-Statistic) 

Statistical Significance 

(p-value) 

G1 45.3 ± 3.2 80.4 ± 5.1 10.5 ± 1.2 4.5 ± 0.6 12.5 ± 1.0 N/A N/A 

G2 55.1 ± 4.0 95.2 ± 4.2 9.2 ± 0.9 5.2 ± 0.5 10.7 ± 0.8 36.55 0.001 

G3 50.0 ± 3.5 90.1 ± 4.3 9.5 ± 0.8 4.9 ± 0.6 11.2 ± 0.7 40.12 0.001 

G4 52.2 ± 3.7 92.4 ± 3.8 9.0 ± 0.7 5.1 ± 0.4 10.9 ± 0.6 29.72 0.001 

Overall 

F-Statistic 
N/A 42.63 0.001 

Post-Hoc 

Test 
G2 > G1, G3, G4 G2 < G1, G3 - - 

By conducting this analysis, determine whether there are significant differences 

in these performance metrics between the groups, with a focus on identifying which 

group shows the greatest improvements in athletic performance. Statistical 

significance (p < 0.05) is assessed using F-tests to compare group means. Figure 2 

represents the outcome of the correlation analysis.   

 

Figure 2. Graphical outcome of the correlation analysis. 

In a comparison of four groups (G1, G2, G3, G4) across various performance 

metrics related to muscle strength and EP enhancement in college basketball training: 

VJH, 1RM Squat Strength, TST, SLHD, and IAT. The data reveals that G2 

consistently outperforms the other groups, showing higher VJH, 1RM Squat Strength, 

and SLHD, as well as lower TST and IAT scores, indicating superior muscle strength 

and explosive power. With a p-value of 0.001 and an F-statistic of 36.55 for G2, 

statistical analysis using correlation analysis reveals substantial differences across 

groups, indicating that the observed variations are unlikely to be the result of chance. 
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The post-hoc test confirms G2’s superiority, showing it exceeds the performance of 

Groups 1, 3, and 4 in several areas. Overall, the results suggest that G2’s training 

approach significantly enhances muscle strength and EP in college basketball athletes. 

4.3. Repeated measures ANOVA 

Repeated measures ANOVA evaluates changes in performance over time by 

measuring the same participants under different conditions, like tracking 

improvements in shooting accuracy or endurance before and after a specific basketball 

training program, as represented in Table 4. The repeated measures ANOVA aims to 

track the performance changes across multiple time points within each intervention 

group G1, G2, G3, and G4, and determine the significance of these changes. It assesses 

how the intervention impacts performance VJH, 1RM Squat Strength, TST, SLHD, 

and IAT over time. 

Table 4. Repeated measures ANOVA of performance over time. 

Group Pre-Test Mean Post-Test Mean Change (Post-Pre) F-Statistic p-value 

G1 45.3 47.0 1.7 1.25 0.32 

G2 45.3 58.2 12.9 42.63 0.001 

G3 45.5 52.4 6.9 23.45 0.001 

G4 45.7 53.6 7.9 30.22 0.001 

Four distinct groups (G1, G2, G3, and G4) participated in a college basketball 

training intervention aimed at improving muscular strength and explosive power. G1 

showed a minimal change in strength and power (1.7 points), with an F-statistic of 

1.25 and a p-value of 0.32, indicating no significant improvement. In contrast, Groups 

2, 3, and 4 exhibited considerable improvements: G2 improved by 12.9 points (p = 

0.001), G3 by 6.9 points (p = 0.001), and G4 by 7.9 points (p = 0.001). All three groups 

had statistically significant results, with p-values below 0.05, suggesting that the 

training intervention was effective in improving muscle strength and EP for these 

groups. 

4.4. Mauchly’s Test of Sphericity (MTS) 

Table 5. MTS findings. 

Group Chi-Square Value DF p-value 

G1 5.63 2 0.059 

G2 1.42 2 0.494 

G3 4.07 2 0.131 

G4 3.89 2 0.142 

Mauchly’s test checks whether the assumption of sphericity is met in Repeated 

Measures ANOVA, ensuring that the variances of differences across conditions are 

equal, which affects the validity of the results. The purpose of MTS is to check whether 

the assumption of sphericity with equal variances of the differences between 

conditions holds in repeated measures data. A violation of sphericity indicates that 



Molecular & Cellular Biomechanics 2025, 22(1), 1154. 
 

12 

adjustments are needed for the degrees of freedom (DF) in subsequent statistical tests. 

It guarantees adhesive to the assumptions required before conducting the Repeated 

Measures ANOVA test (Table 5). 

MTS for four groups (G1, G2, G3, and G4) on muscle strength and EP 

enhancement in college basketball training. The Chi-Square values and corresponding 

p-values for each group are provided, along with the DF, which is 2 for all groups. For 

G1, the p-value is 0.059, which is marginally above the typical 0.05 significance 

threshold, indicating weak evidence but not statistically significant. For G2, G3, and 

G4, the p-values are 0.494, 0.131, and 0.142, respectively, all greater than 0.05, 

suggesting no significant association between the variables in these groups. Overall, 

none of the groups show a statistically significant result, indicating that the observed 

and expected frequencies do not differ significantly in the context of muscle strength 

and EP training. 

5. Discussion 

The research examines the biomechanical mechanisms responsible for enhancing 

strength and EP in college athletes by comparing the effects of four different 

intervention groups (G1, G2, G3, and G4). The demographic analysis of the 

participants revealed variability in factors such as age, body composition, and injury 

history, all of which could influence the performance outcomes of the groups. One-

way ANOVA analysis showed that G2 consistently outperformed all other groups in 

key performance metrics such as shooting accuracy, VJH, and endurance, with 

statistically significant differences (p < 0.001). Further, the correlation analysis 

demonstrated that all intervention groups, particularly G2, showed significant 

improvements compared to G1, confirming the effectiveness of the training 

interventions. Repeated Measures ANOVA tracked performance changes over time, 

revealing that G2 exhibited the most substantial improvement in VJH, with an F-

statistic of 42.63 (p = 0.001). While G3 and G4 also showed significant gains in 

performance, particularly in endurance and jump height, G2 remained the most 

effective intervention for enhancing explosive power. However, MTS revealed that 

adjustments were needed for the data analysis due to violations of sphericity in G1, 

G2, G3, and G4. It highlights the importance of correcting for statistical assumptions 

when analyzing repeated measures data. The superior effectiveness of G2 in 

improving athletic performance, although G3 and G4 also provide meaningful 

benefits, especially for endurance and EP development. 

6. Conclusion 

The biomechanical mechanisms of enhancing the strength of muscles and 

forcefulness in college basketball players through G2, G3, and a combined G4 

approach. Results showed significant improvements in key metrics, but no significant 

differences in magnitude.  The investigation employed demographical analysis, One-

Way ANOVA, correlation analysis, MTS, and Repeated Measures ANOVA to 

comprehensively evaluate the effects of different training interventions on basketball 

performance outcomes. One-way ANOVA revealed significant differences in 

performance (p < 0.001), with the G2 group outperforming the other groups in 
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shooting accuracy (80%), VJH (55 cm), and endurance (8.0 min). Correlation analysis 

further highlighted the improvements, with G2 showing the best results in VJH (55.1 

cm), 1RM squat strength (95.2 kg), and endurance (10.7 s), all with significant p-

values (< 0.001). Repeated measures ANOVA demonstrated that G2 experienced the 

highest improvement in vertical jump height (+12.9 cm, F = 42.63, p = 0.001), 

followed by G4 (+7.9 cm), G3 (+6.9 cm), and G1 (+1.7 cm). MTS indicated violations 

of sphericity for the G1, G3, and G4 groups, though the Resistance Training group did 

not violate this assumption (p = 0.494). These results suggest that G2’s training 

regimen had the most substantial impact on performance, particularly in strength and 

endurance metrics, though overall magnitude differences between approaches were 

minimal. The limitations include, short intervention period, absence of female 

participants, and the selection of only certain performance indicators thus and 

restricted to such indicators and cannot be generalized to a variety of athletes. Future 

scope should assess training for more extended periods of time, both the direct and 

indirect effects of RT & PT integration, more varied subjects, biomechanics, 

neuromuscular changes, recovery, and changes in training volume on performance and 

injury risk. 
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Abbreviations 

EP Explosive Power 

RT Resistance Training 

PT Plyometric Training 

VJH Vertical Jump Height 

1RM 1-Repetition Maximum 

SLHD Single-Leg Hop Distance 

IAT Illinois Agility Test 

CMJ Countermovement Jump 

UT Unilateral 

BT Bilateral 

UBT Combine Unilateral and Bilateral 

HVM High Velocity Movement 

CA Conditioning Activity 

KE Knee-Extended 

PSG Pyramid Set Training Group 

KF Knee-Flexed 

GRF Ground Reaction Force 

AEL Accentuated Eccentric Loaded 

SJs Squat Jumps 

POJ Propulsive-Only Jump 

FRST Fly Wheel Resistance Squat Training 
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TRST Traditional Resistance Squat Training 

RSI Reactive Strength Index 

JH Jump Height 

FFM Fat-Free Mass 

DF 

MTS 

Degrees of Freedom 

Mauchly’s Test of Sphericity 
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