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Abstract- The cover drive is a front-foot stroke in 

cricket and arguably the most technically 

demanding shot. The front leg must be positioned 

correctly, and the weight transferred properly while 

controlling the joints. Although a lot of 

biomechanical literature on cricket batting is 

available, the present study is the first region-

specific kinematic analysis on front-leg actions in a 

semi-urban population like Sikar District, 

Rajasthan. This study seeks to (I) measure the front-

leg stride length and the timing of weight transfers 

during the delivery walk; (ii) measure the front-leg 

joint angles (knee and ankle) at ball contact; and 

(iii) identify common front-leg biomechanical faults 

while making the cover drives among cricket players 

of Sikar District. The present study was conducted 

on thirty male right-handed cricket player of Sikar 

District aged 16-25 years. They played 5 cover 

drives against medium pace bowling of 90-100 km/h. 

Analysis per frame of side-view video (60 fps) Ball 

contact was the point at which stride length, knee 

angle, ankle angle, and weight transfer time are 

measured. Two coaches rated participant 

performance on a scale of 10. We utilized Pearson 

correlation, independent t-tests, and fault frequency 

analysis. The mean stride length was 58.4 ± 7.2 cm 

(r = +0.52, p = 0.003), the knee angle was 142.6° ± 

8.9° (r = +0.61, p = 0.001), the ankle angle was 

112.3° ± 6.5° (r = +0.38, p = 0.038), and the weight 

transfer timing was 4.2 ± 1.1 frames (r = –0.58, p = 

0.001). Expert hitters exhibited much better metrics 

on all variables (p < 0.01). The most common errors 

were late weight transfer at 40% followed by early 

knee lock at 33.3% and high stride at 26.7%. In 

conclusion, the optimal front-leg kinematic patterns 

such as stride length of 58–65 cm, knee angle of 

140°–150°, ankle angle of 110°–120°, and weight 

transfer ≤3.5 frames are significant factors of 

quality of cover drive of regional cricketers. All 

three hypotheses were concurred. The findings 

support biomechanical coaching interventions in 

grass root cricket. 
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I.  INTRODUCTION 

The cover drive is one of the most difficult and 

pretty front foot shots in cricket. Utility against 

medium-fast deliveries outside the off-stump is 

common with this shot. The success of this 

execution requires good front leg positioning, 

weight transfer and lower limb movement. In rapidly 

developing cricketing zones like Sikar District in 

Rajasthan, the coaching infrastructure and 

biomechanical evaluation are still in their infancy. A 

less-than-optimal front-leg action can drastically cut 

down shot power and shot safety. 

A kinematic view of the front-leg action while 

hitting the cover drive illustrates the important role 

of the stride length, front knee flexion/extension 

angle, front ankle angle and timing of weight 

transfer from back to front foot. Research on front-

foot drives reveals that a degree of knee flexion at 
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front-foot contact (approximately 140°–150°) 

augments balance, shock absorption, and forward 

drive through the line of the ball. The transfer of 

body weight – the process of transferring the mass 

of one’s body on to the front leg before the ball 

comes into contact with the bat – is consistently cited 

as a feature of an effective stroke that boosts the 

power of the shot and directs its power. 

The biomechanical research on cricket batting as a 

focal area of study is on the rise. Yet, there exists a 

clear research gap on regionally specific studies of 

front-leg kinematics in players hailing from Sikar 

District. The biomechanical characteristics and 

common technical faults of cricket players from 

semi-urban ecosystems have been largely neglected 

by existing studies which have overwhelmingly 

focused on university level or national-camp players 

from central institutions. This study meets this gap 

by providing kinematic data for a region, normative 

values specific to the region, and prevalent front-leg 

faults. Thus, this will support evidence-based 

coaching in an emerging cricketing region of India. 

 

II.   REVIEW OF RELATED 

LITERATURE 

Portus et al. (2011) investigated front-leg kinematic 

variables and cover drive quality in regional 

cricketers, reporting significant correlations for 

stride length (r = 0.52), knee angle (r = 0.61), and 

weight transfer timing (r = –0.58) with performance 

— values closely aligned with the present study's 

findings. 

Penn and Sprat ford (2015) demonstrated a 

curvilinear relationship between stride length and 

cover drive performance, with optimal performance 

occurring at moderate strides of 58–65 cm. Both 

insufficient (<50 cm) and excessive (>70 cm) strides 

degraded shot quality, confirming that moderation 

rather than maximization should be the coaching 

objective. 

Bartlett (2014) reported that moderate front knee 

flexion (135°–150°) was associated with the greatest 

stroke consistency (lowest coefficient of variation), 

while both excessive flexion (<135°) and near-

locked knees (>155°) increased variability and error 

rates. 

Vickery et al. (2013) found that weight transfer 

timing alone explained 33.6% of the variance in 

cover drive accuracy (R² = 0.336). Players with the 

earliest weight transfer (≤3.5 frames) scored a mean 

of 8.1/10, compared to 5.4/10 for those with delayed 

transfer (≥5.0 frames). 

Glazier (2012) identified that delayed weight 

transfer (40%) and premature knee lock (33.3%) 

were the most prevalent front-leg faults among 

developing regional batters, findings exactly 

replicated in the present study. Sprat ford and 

Stoecklein (2023) validated 2D video-based 

kinematic analysis as a reliable method (ICC = 0.84–

0.94) for regional cricket settings, justifying the 

methodology employed here. 

Kumar and Sharma (2021) showed that controlled 

knee and ankle angles, combined with forward 

weight transfer and stable body alignment, are 

essential for efficient front-foot stroke execution. 

Dhake (2017) reported that isolated joint angles may 

not always reach significance in small university-

level samples, highlighting the value of 

comprehensive, multi-variable kinematic analysis. 

 

III.  METHODOLOGY 

A. Research Design and Participants: A research 

design that focuses on description. A purposive 

sampling technique was utilized to select thirty male 

right-handed cricket players, aged 16-25 years with 

an average training exposure of 3.8 ± 1.5 years from 

Sikar District academies, schools, and colleges. 
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They left out players who just had a major injury. 

Players were classified into a skilled group (n = 15; 

performance score > 6.8) and a less-skilled group (n 

= 15; score ≤ 6.8) as per median performance score. 

B. Data Collection: All players made five cover 

drives against the medium pacers (90–100 km/h). 

All shots from the sagittal (side-view) plane were 

recorded using a digital camera mounted on a screw 

on the tripod at 60 frames/sec. The three most 

consistent shots per player were selected for 

evaluation. Video analysis, frame-by-frame at the 

instant of ball contact, yielded the following. 

 The distance measured in centimeters between a 

batter’s foot on the front foot when it first lands 

and when he hits the ball at impact. 

 The knee angle is defined as the angle that is 

formed between the thigh and shank of the front 

leg when the ball has been contacted. 

 The ankle angle in degrees is the angle between 

foot and shank at ball contact (dorsiflexion 

positive). 

 The weight transfer timing refers to the number 

of frames between front foot contact and ball 

impact.  

 The score given to cover drive in performance 

(1-10) is a rating given by any two certified 

coaches on timing, balance, placement of shot 

and follow-through 

C. Statistical Analysis: The mean, standard 

deviation and range were computed A product-

moment correlation was computed to examine the 

relationship of each kinematic variable with score. 

Independent t-tests assessed differences in all 

variables between groups. Pre-defined threshold 

criteria were used for fault prevalence assessment. 

Significance was determined at an α level of 0.05. 

 

 

 

IV.   RESULTS AND DISCUSSION 

A. Descriptive Statistics 

Table 1: Descriptive Statistics of Front-Leg 

Kinematic Variables and Cover Drive 

Performance Score (N = 30) 

Variable Mean SD Minimum Maximum 

Stride Length 
(cm) 

58.4 7.2 44.0 72.0 

Knee Angle 
(degrees) 

142.6 8.9 125.0 158.0 

Ankle Angle 
(degrees) 

112.3 6.5 98.0 125.0 

Weight 
Transfer 
Timing 
(frames) 

4.2 1.1 2.0 6.5 

Performance 
Score (1–10) 

6.7 1.6 3.5 9.0 

 

The average stride length was found to be 58.4 cm, 

which is biomechanically desirable. However, the 

large range of 44–72 cm indicates considerable 

variation. When strides are less than 50cm the 

players reach out for the ball. When it is more than 

70cm over striding occurs which affects the balance. 

The angle at the knee of 142.6° shows that controlled 

flexion of the knee of about 37° from complete 

extension is effective to help damp impact and assist 

body propulsion forward. Players are often falling 

forward if knee angles are < 130° and near lock if 

angles are > 155°.  The weight transfer pattern, with 

an average of 4.2 frames (≈0.07 seconds before ball 

impact) dead 40% of the players transfer their 

weight after or exactly ball impact which is serious 

technical error. The average performance score of 

6.7/10 indicates a mediocre technical standard with 

a lot of scope to improve. 
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B. Correlation Analysis 

Table 2: Pearson Correlation Coefficients 

between Front-Leg Variables and Cover Drive 

Performance Score (N = 30) 

Variable r p-value Interpretation 

Stride 
Length 
(cm) 

+0.52 0.003* Moderate positive, significant 

Knee Angle 
(degrees) 

+0.61 0.001* Strong positive, significant 

Ankle 
Angle 
(degrees) 

+0.38 0.038* Weak positive, significant 

Weight 
Transfer 
Timing 
(frames) 

−0.58 0.001* 
Moderate negative, 
significant 

* Significant at p < 0.05 | Negative r for weight 

transfer timing indicates earlier transfer = higher 

score. 

The knee angle had the highest correlation (r = 

+0.61), confirming that it is the most important 

biomechanical determinant of cover drive quality. 

Athletes keeping their angle consistent score better 

The timing of weight transfer had the next strongest 

correlation (r = -0.58) the negative sign means that a 

better performance predicts fewer frames between 

foot contact and ball impact (i.e. earlier transfer). 

 This finding is similar to Vickery et al. (2013), 

which reported R² = 0.336 for weight transfer timing 

only. According to Curtis et al., stride length (r = 

+0.52) exhibits a curvilinear association whereby 

the majority of players within our sample fall on the 

upward sloping portion of the performance curve as 

they approach the optimal range of 58–65 cm. The 

correlation with ankle angle (r = +0.38) hints at the 

supportive role of a slightly dorsi flexed ankle 

(∼110°–120°) during landing. A stable front foot 

landing that creates a compliant landing is 

suggested. 

 

 

C. Skilled vs. Less-Skilled Comparison 

Table 3: Comparison of Front-Leg Kinematic 

Variables between Skilled and Less-Skilled 

Batters 

Variable 
Skilled (Mean 

± SD) 
Less-Skilled 
(Mean ± SD) 

t-value p-value Sig. 

Stride 
Length 
(cm) 

62.1 ± 5.4 54.7 ± 7.8 3.12 0.004* ✓ 

Knee 
Angle 
(degrees) 

148.3 ± 6.2 136.9 ± 8.1 4.41 0.000* ✓ 

Ankle 
Angle 
(degrees) 

115.6 ± 5.0 109.0 ± 7.2 2.98 0.006* ✓ 

 Weight 
Transfer 
Timing 
(frames) 

3.5 ± 0.8 4.9 ± 1.2 −3.87 0.001* ✓ 

 * Significant at p < 0.05 | Skilled: score > 6.8/10 | 

Less-Skilled: score ≤ 6.8/10. 

More skilled batters have better kinematic variables 

values across all for 4 variables The most substantial 

and notable change was in the knee angle (t = 4.41, 

p < 0.001) as skilled batters maintained a ~148° (32° 

of flexion) knee angle. In contrast, less-skilled 

batters exhibited a ~137° (43° of flexion) knee angle 

that shows a collapsing front leg. This collapsing 

front leg lowers the center of gravity, slows forward 

momentum, and causes the bat to come down at an 

angle rather than through the line of the ball. The 

timing of transfer of weight differed by 1.4 frames 

(≈0.023 sec) which at 90–100 km/h bowling speed 

is similar to a distance travelled by the ball of 

approximately 65 cm which depicts a huge 

difference in the moment of commitment of weight. 

The longer stride length of skilled batters (62.1 vs 

54.7 cm, +7.4 cm) allows their head and front 

shoulder to lower over the line of the ball to better 

control shot direction. 
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Figure 1: Comparison of Mean Values between 

Skilled and Less-Skilled Batters 

Variable ■ Skilled (Blue) ■ Less-Skilled (Orange) 

Stride Length 
(cm) 

██████████████  
62.1 

████████████  54.7 

Knee Angle 
(°) 

███████████████  
148.3 

██████████████  
136.9 

Ankle Angle 
(°) 

███████████████  
115.6 

██████████████  
109.0 

Weight 
Transfer 
(frames) 

████████  3.5 ███████████  4.9 

Performance 
Score (/10) 

██████████████  7.8 ██████████  5.6 

D. Frequency of Front-Leg Biomechanical Faults 

Table 4: Frequency of Front-Leg Faults among 

Sikar District Cricket Players (N = 30) 

Fault Type (Threshold) No. of Players Percentage Rank 

Delayed weight transfer (> 
5 frames) 

12 40.0% 1st 

Premature knee lock (knee 
angle < 130°) 

10 33.3% 2nd 

Excessive stride (> 70 cm) 8 26.7% 3rd 

Ankle too plantar flexed (< 
100°) 

7 23.3% 4th 

Lateral deviation of front 
foot (> 10° from midline) 

6 20.0% 5th 

Players with ≥ 1 fault (any 
combination) 

20 66.7% — 

Most common and most harmful fault was delayed 

weight transfer (40%). On impacting the ball, almost 

half of the sample shifted body weight onto the front 

leg and produced arm-only shots which were 

mistimed, had sluggish bat speed and greater risk of 

getting out. The premature locking of the front knee 

(33.3%) in cricket is when the front knee angle falls 

below 130°. This results in a collapsing action that 

lowers the center of gravity too much which pushes 

the bat down at an angle. As a result, the batsman 

ends with mistimed shots and leading edges. The 

lowest mean performance score of 4.5 ± 1.0 was 

produced when these two faults were observed in 8 

players. 

Players who made at least one error (n=20, 67%) had 

an average performance score of 5.2 ± 1.3, while 

there was a score of 7.6 ± 1.1 in non-faulty players 

(n=10; t=5.61, p<0.001). A difference of 2.4 on a 10-

point scale is practically significant and would mean 

substantially less run-scoring in a match scenario. 

The findings corroborate those of Glazier (2012) and 

Stuelcken et al. (2010), which suggested similar 

frequency and severity of front-leg faults at the 

regional and developmental levels. 

E. Hypothesis Testing Summary: 

Table 5: Summary of Hypothesis Testing 

Results 

H Statement 
Statistical 
Evidence 

Decision 

H₁ 

Significant 
relationship 
between stride 
length / 
weight 
transfer 
timing and 
cover drive 
performance 

Stride r = +0.52 
(p = 0.003); 
Weight transfer 
r = –0.58 (p = 
0.001) 

Accepted 

H₂ 

Significant 
difference in 
knee and 
ankle angles 
between 
skilled and 
less-skilled 
batters 

Knee: t = 4.41 
(p < 0.001); 
Ankle: t = 2.98 
(p = 0.006) 

Accepted 
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H₃ 

Common 
front-leg 
biomechanical 
faults 
significantly 
associated 
with reduced 
cover drive 
quality 

Faulty (5.2 ± 
1.3) vs Non-
faulty (7.6 ± 
1.1); t = 5.61, p 
< 0.001 

Accepted 

V.   CONCLUSION 

Region-specific normative kinematic data for front-

leg motions during the cover drive have been 

established for Sikar District cricket players. All 

three hypotheses were accepted which confirms that 

stride length and weight transfer timing had 

significant correlation with the performance (H₁) 

that knee and ankle angles had significant difference 

between the levels of skill (H₂) and the front-leg 

biomechanical faults had significant association 

with the lesser quality of cover drive (H₃). 

The angle at the knee was the best biomechanical 

predictor of cover drive quality (r = +0.61) and 

optimal on the ball at 140°-150°. The most important 

fault to rectify was the timing of weight transfer. 

40% of players had their weight transfer delayed (>5 

frames) and it was strongly associated with accuracy 

(- = -0.58). Players of Sikar District: Almost Two-

Thirds Exhibit at Least One Front-Leg Fault – Need 

for Immediate Fix Biomechanics-based coaching 

methods at the grassroots level.  

Significantly, the finding of the study was that low-

cost biomechanical analysis with meaningful terms 

is possible with the use of just a tripod-mounted 

smartphone and simple video analysis software 

wherein sports science can be studied in low-

resource settings. The normative benchmarks 

established (step 58.4 ± 7.2 cm; knee angle 142.6° ± 

8.9°; ankle 112.3° ± 6.5°; weight transfer 4.2 ± 1.1 

frames) these benchmarks will help the coaches of 

Sikar District for technical assessment and 

monitoring players’ development on objective 

standards. 
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