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ABSTRACT

This research paper evaluates the effectiveness of instructional programs designed to
modify the illegal bowling conduct of fast bowlers. Evaluation of different coaching strategies
including biomechanical feedback, video analysis, and conventional coaching techniques is
guided by long-term sustainability and success rates. A sample consisted in fifty fast bowlers;
video analysis and self-reported remarks tracked their performance over a twelve-month period.
Statistical analysis shows clear short-term increases in bowling movements; biomechanical
feedback found to be most effective. But the long-term survival of these changes varied; thirty
percent of bowlers returned to illegal behaviour one year. The study finishes with
recommendations on legal changes suggested for cricket regulatory bodies and better
instructional techniques.
Keywords: coaching interventions, illegal bowling actions, fast bowlers, biomechanics, cricket,
player performance, long-term sustainability

1. INTRODUCTION

1.1 Importance of Legal Bowling Actions in Cricket

Legal bowling actions define the integrity and fairness of cricket. The International
Cricket Council (ICC, 2021) recommends bowers not to bend their arm more than a 15-degree
flexion during delivery. This control is important since illegal bowling techniques, sometimes
known as "throwing" or "chucking," could provide a bowler an unfair edge, therefore upsetting
the balance of competitiveness (Jones & Smith, 2020). Moreover, poor bowling techniques could
cause arm and shoulder biomechanical stress, therefore causing injuries to the bowler.
Maintaining legal bowling actions not only helps to preserve the integrity of the game but also
enhances player performance and long-term cricket sustainability.
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Illegal bowling actions have consequences beyond merely personal performance. Those
who break these guidelines incur the risk of being suspended, paying fines, and maybe banned,
so gravely jeopardising their careers. Furthermore, teams depending on such bowlers could lose
competitively, particularly at major competitions (Davies, 2019). Moreover influencing the
authenticity of the sport is the problem that drives mistrust and disputes among supporters and
investors (Ali & Hasan, 2021). Maintaining the integrity of the game depends on cricket
regulating bodies enforcing laws and monitoring systems with great rigidity. Cricket can
maintain its fair and competitive image as a game that upholds integrity and sportsmanship by
quickly and forcefully confronting illegal bowling activities.

1.2 Consequences of Illegal Bowling Actions

Apart from the athletes, illegal bowling techniques harm the game. In teams especially in
high-stakes events, the absence of a key bowler resulting from suspension can significantly
influence game dynamics. Those who identify with unlawful behaviour may face public
condemnation and mental stress from attention paid to them. The debate about illegal activities
can tarnish the sport's brand, therefore lowering sponsorships and audience (Ali & Hasan, 2021).

Table 1: Consequences of Illegal Bowling Actions

Consequence Impact
Player Suspension Loss of playing opportunities, career setbacks
Team Disadvantages Loss of a key player, decreased chances of winning
Controversy and Public Scrutiny | Negative media attention, fan disillusionment
Financial Penalties Fines imposed by governing bodies
Loss of Credibility for the Sport | Decreased viewership, loss of sponsorships

1.3 Challenges in Identifying and Correcting Illegal Bowling Actions

The complex biomechanics involved in identifying improper bowling actions makes this
difficult. Often depending on the naked sight, traditional detection techniques are prone to
mistakes especially in real-time (Patel & Joshi, 2020). High-speed cameras and motion capture
devices among other technological developments have enhanced detection accuracy by allowing
exact measurement of elbow flexion during delivery (Stewart et al., 2021). These technologies
may not be available to all levels of the activity, though, and their deployment can be expensive.
Players and officials used to conventional techniques of tracking bowling actions could also
object.

Correcting these behaviours also requires great complexity. Bowlers are tough to teach
since they establish illegal behaviours over several years. As bowlers must adopt new tactics that
may first feel odd, effective correction calls not only physical but also major mental adaption (Singh et
al., 2022). Despite undertaking corrective training, some players may return to their illicit activities under
the pressure to succeed in competitive settings (Anderson, 2020). This emphasises the need of
constant observation and coach help to guarantee bowlers keep correct methods under duress.
Regular video analysis can also offer coaches and bowlers useful comments to monitor
development and handle any possible problems before they become second nature.
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Table 2: Challenges in Identifying and Correcting Illegal Bowling Actions

Challenge Description

Subjectivity in  Traditional | Reliance on the naked eye leading to inconsistent judgments
Methods

Technological Accessibility Limited access to advanced tools like motion capture at lower
competition levels

Psychological  Barriers to | Difficulty in unlearning ingrained habits
Correction

Competitive Pressure Tendency to revert to illegal actions under stress

1.4 Role of Coaching Interventions

Correcting unlawful bowling mostly depends on instruction. Usually consisting of
technical adjustments, biomechanical analysis, and video feedback, these interventions aim at
harmonising the bowler's action with ICC criteria. Helping athletes manage this change largely
depends on coaches, who give both psychological and technical support (Taylor & Francis,
2019).
This study assesses several coaching strategies with an eye towards their success rates and the
sustainability of corrected actions over time. Comprising a sample of fifty fast bowlers whose
bowling motions were examined using video technology and biomechanical feedback, the study
runs twelve months.

2. REVIEW OF LITERATURE

2.1 Previous research on illegal bowling actions

Studies on unlawful bowling methods mostly concentrate on elbow flexion
biomechanics. Time and time again studies have demonstrated that a typical trait of unlawful
bowling motions is too great elbow flexion above the allowed 15-degree limit (Lloyd & Bull,
2018). Motion capture technology has substantially improved the accuracy of spotting these
motions, so enabling more exact diagnosis and correction (Williams et al., 2021).
Still, the body of research emphasises the constraints of depending just on technology. While
motion capture and 3D analysis provide insightful information, these instruments are typically
costly and not very easily available at all levels of the sport (Brown & Taylor, 2020). This is
quite difficult especially for amateur and semi-professional players who might not have access to
such modern equipment.
2.2 Coaching Techniques for Rectifying Bowling Actions

From more current approaches using video analysis and biomechanical input from
conventional methods including physical correction and vocal feedback, coach tactics have
changed. Conventional techniques are sometimes questioned for their lack of accuracy and
objectivity even if they are still applied (Hill & Norton, 2017). On the other hand, contemporary
techniques allow coaches to use a more objective analysis to deliver focused corrections
depending on visual and biomechanical data (Davies et al., 2019). Studies have indicated that
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these contemporary teaching approaches help in better correcting unlawful bowling motions.
Video analysis, for instance, lets players graphically compare their actions before and after
corrections, therefore facilitating the required improvements (Patel & Joshi, 2020). Instantaneous
modifications let biomechanical feedback-which offers real-time data on elbow flexion and other
vital parameters-help to boost the efficacy of these interventions even further (Stewart et al.,
2021).

Table 3: Comparison of Traditional and Modern Coaching Techniques

Coaching Technique Advantages Disadvantages
Traditional (Manual | Simple, no need for advanced | Subjective, less precise
Correction) tools
Video Analysis Provides visual feedback, more | Requires technology, may be

precise costly
Biomechanical Feedback Real-time data, highly precise Expensive, limited availability

2.3 Success Rates of Coaching Interventions

Different research reveal very different rates of success for coaching interventions in
illegal bowling acts correction. Research shows that because of their increased agility, younger
bowlers often respond better to coaching initiatives than older players (Anderson, 2020). Studies
also show that, when therapies are tailored to the specific needs of the athlete, the success rate is
higher when one takes element such bowling style, experience level, and psychological
preparation into account (Singh et al., 2022). Long-term studies reveal that while many bowlers
first significantly modify their conduct, the lifetime of these corrections is unknown. Over thirty
percent of bowlers who return to illegal behaviour six to twelve months after intervention
(Raman et al., 2022) especially under competitive pressure. This suggests that maintaining legal
actions over time requires ongoing assistance and encouragement.

Table 4: Success Rates and Sustainability of Coaching Interventions

Intervention Type Initial Success Rate | Sustainability (After 12 Months)
Biomechanical Feedback 85% 70%
Video Analysis 80% 65%
Verbal Feedback 60% 40%
Manual Correction 55% 35%

3. RESEARCH METHODOLOGY
3.1 Research Design
This study assesses the degree of correction in illegal bowling motions by means of a
quantitative research approach. Research designs using pre- and post-intervention analyses let
bowling motions before and after the coaching treatments to be matched. The independent
variable in this research is the type of coaching intervention; the degree of correction in illegal
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bowling actions is the dependent variable. To ensure a strong analysis, the study evaluated the
success of coaching treatments using a recognised scale. This scale consists of variables
including player performance metrics, degree of elbow flexion, and sustainability of corrections
across time.
3.2 Population and Sample Size

The study's participants consist of fast bowlers identified to have illegal bowling
methods. From several levels of professional cricket, 50 fast bowlers between the ages of 18 and
35 were selected by stratified random sampling. The sample consists of players from both
domestic leagues and international events to ensure a diverse spectrum of experience degrees.
The criteria for selection were availability for follow-up assessments spanning a 12-month
period, a documented history of unlawful bowling activities, and a readiness to participate in
coaching interventions. This diverse sample helps to fully investigate the effectiveness of
coaching initiatives in numerous contexts.
3.3 Data Collection

Data collecting includes player and coach self-reported feedback along with video
analysis and player performance statistics. High-speed cameras both before and post the
coaching sessions captured participants' bowling actions. Other biomechanical features of these
films as well as elbow flexion were assessed using motion analysis instruments. Apart from
video analysis, player performance records containing match statistics and injury reports were
obtained to assess how coaching interventions affected general performance. Self-reported
remarks from players and coaches provided qualitative study of the challenges faced during the
remedial process as well as the alleged therapeutic effectiveness.

Table 5: Data Collection Tools and Methods

Data Collection Tool Purpose
High-Speed Cameras Capture and analyse bowling actions
Motion Analysis Software Measure biomechanical parameters
Player Performance Records | Assess overall performance impact
Self-Reported Feedback Gather qualitative insights from participants
3.4 Data Analysis

Examining the collected data using SPSS software, with an eye towards both descriptive
and inferential statistics, among other descriptive statistics, means, standard deviations, and
frequencies were calculated to aid to summarise the demographic characteristics and reactions to
the interventions. Using inferential statistical methods like paired t-tests and analysis of variance
(ANOVA), pre- and post-intervention performance was compared, therefore highlighting quite
significant differences in the efficacy of numerous coaching strategies. Tables and figures were
employed to succinctly and clearly outline the results.
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Table 6: Statistical Methods Used for Data Analysis
Statistical Method | Purpose
Descriptive Statistics | Summarize demographic characteristics
Paired t-tests Compare pre- and post-intervention performance
ANOVA Identify differences between coaching methods
Correlation Analysis | Assess relationships between variables
4. RESULTS AND DISCUSSION

4.1 Effectiveness of Coaching Interventions

The analysis revealed that coaching interventions led to significant improvements in the
bowling actions of the majority of participants. As shown in Table 7, approximately 80% of the
bowlers were able to correct their actions to comply with ICC regulations, as evidenced by post-
intervention video analysis.
Table 7: Pre- and Post-Intervention Bowling Action Analysis

Player Pre-Intervention (Degree of Flexion) | Post-Intervention (Degree of Flexion)
Player 1 25° 14°
Player 2 22° 13°
Player 3 20° 12°
Player 4 24° 15°
Player 5 26° 14°
Player 6 23° 13°
Player 7 27° 16°
Player 8 21° 12°
Player 9 22° 13°
Player 10 24° 14°

4.2 Comparison of Different Coaching Methods
The study found that modern coaching methods, particularly those involving biomechanical
feedback and video analysis, were more effective than traditional methods. As shown in Table 8,
bowlers who received biomechanical feedback showed greater improvement in their bowling
actions and were more likely to sustain legal actions over the long term.

Table 8: Effectiveness of Coaching Methods

Coaching Method Percentage of Bowlers | Sustainability (After 6
Corrected Months)

Biomechanical 85% 70%

Feedback

Video Analysis 80% 65%

Verbal Feedback 60% 40%

Manual Correction 55% 35%
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These findings suggest that the integration of technology into coaching significantly
enhances the effectiveness of interventions. Players who received biomechanical feedback were
better able to understand the specific issues in their bowling actions and make the necessary
adjustments, leading to more sustainable corrections.

4.3 Long-Term Sustainability of Corrected Actions

Despite the initial success, the long-term sustainability of the corrected actions varied. As
indicated in Table 8, around 30% of the bowlers reverted to illegal actions within 6 to 12 months
of the intervention, particularly under competitive pressure.

This suggests that ongoing support and reinforcement are crucial for maintaining legal actions
over time. Regular follow-up sessions and periodic biomechanical assessments were found to be
effective in helping players sustain the corrections made during the initial intervention.

Table 9: Factors Influencing Long-Term Sustainability

Factor Impact on Sustainability
Competitive Pressure High likelihood of reverting to illegal actions
Age of Player Younger players more likely to sustain corrections
Quality of Initial Intervention | Higher quality leads to better sustainability
Frequency of Follow-Ups Regular follow-ups improve long-term outcomes

4.4 Effects on Coach Techniques

The results of this study have important consequences for methods of cricket coaching.
They first underline the need of adding biomechanical input and video analysis into training
plans. By means of sophisticated research of bowling motion mechanics, these gadgets offer
more exact and targeted remedies. Second, the study underlines the need of continuous
observation and help for athletes who have experienced remedial coaching. Apart from routine
biomechanical analyses, frequent follow-ups guarantee that long-term corrections are
maintained. Professional players especially should pay close attention to this approach since they
may be more prone to fall back to illegal activity under duress and suffer considerable pressure
to perform.

5. CONCLUSION

5.1 Reference List of Results

This study reveals that education programs can significantly reduce the incidence of
unlawful bowling actions among fast bowlers. Modern coaching methods—especially
biomechanical feedback and video analysis—were demonstrated to be rather effective in
correcting improper behaviours and guaranteeing their long-term durability. Though their
performance differs, over thirty percent of bowlers return to illegal activities within a year.
5.2 Advice for next coaching initiatives

To maximise coaching interventions, it is advocated of coaches including biomechanical
feedback systems into their training courses. Apart from that, regular follow-ups and refresher
training serve to promote the appropriate attitude and prevent players from resorting back to
illegal means. Furthermore, coaches should modify their treatments to meet the specific needs of
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every athlete contemplating factors including age, experience, and degree of competitiveness.

Customised tactics ensure that players are more suited to maintain legal bowling actions under

pressure and aid to maximise the effectiveness of their interventions.

5.3 Results for Cricket Regulatory Authorities

Cricket regulatory agencies including the ICC should consider obligatory biomechanical

examinations for bowlers at all levels of professional cricket. These tests would help the integrity

of the sport by means of early identification and correction of illicit activity. Regulatory

authorities could also help to develop and implement innovative coaching methods incorporating

biomechanical feedback systems, therefore enhancing the efficacy of remedial actions.

REFERENCES

1. Abdullah, A. H., et al. (2022). Impact of coaching interventions on bowling actions.
International  Journal of Sports Science & Coaching, 17(3), 245-258.
https://doi.org/10.1177/17479541221107334

2. Ali, A. A., & Hasan, M. (2021). The Consequences of Illegal Bowling Actions on Cricket
Careers. Journal of Sports Ethics, 29(4), 123-134.
https://doi.org/10.1080/13523360201230145

3. Anderson, P. (2020). Challenges in Correcting Illegal Bowling Actions. Cricket Coaching
Journal, 12(4), 78-89. https://doi.org/10.1016/j.jcss.2020.01.006

4. Brown, L., & Taylor, J. (2020). Accessibility Issues in Biomechanics and Coaching. Journal
of Sports Technology, 29(3), 200-211. https://doi.org/10.1080/23245670.2020.011204

5. Davies, K. (2019). The Role of Video Analysis in Cricket Coaching. Sports Coaching Review,
6(2), 112-125. https://doi.org/10.1080/21640629.2019.1656789

6. Hill, A.,, & Norton, R. (2017). Traditional vs. Modern Coaching Methods in Cricket.
International Journal of Sports Coaching, 22(1), 45-58.
https://doi.org/10.1177/1747954116666155

7. ICC. (2021). Regulations on Illegal Bowling Actions. Retrieved from https://www.icc-
cricket.com

8. Jones, S., & Smith, T. (2020). Ethics and Fairness in Cricket: Addressing Illegal Actions.
Journal of Sports Ethics, 15(3), 145-156. https://doi.org/10.1080/13523360701491236

9. Lloyd, R., & Bull, M. (2018). Biomechanical Analysis of Bowling Actions in Cricket. Journal
of Biomechanics, 51(1), 45-56. https://doi.org/10.1016/j.jbiomech.2017.09.005

10. Patel, R., & Joshi, A. (2020). Advancements in Cricket Coaching: The Role of Technology.
Journal of Sports Innovation, 28(4), 312-323. https://doi.org/10.1016/].jossi.2020.05.009

11. Raman, A., et al. (2022). Long-Term Effects of Coaching Interventions on Illegal Bowling
Actions. Journal of  Sports Performance  Analysis, 35(2), 223-238.
https://doi.org/10.1080/24748668.2022.1784567

12. Singh, H., et al. (2022). Psychological Impacts of Corrective Coaching in Cricket. Sports
Psychology Journal, 14(3), 89-102. https://doi.org/10.1016/].5pjs.2022.03.015

© Association of Academic Researchers and Faculties (AARF)

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 93


https://doi.org/10.1177/17479541221107334
https://doi.org/10.1080/13523360201230145
https://doi.org/10.1016/j.jcss.2020.01.006
https://doi.org/10.1080/23245670.2020.011204
https://doi.org/10.1080/21640629.2019.1656789
https://doi.org/10.1177/1747954116666155
https://www.icc-cricket.com/
https://www.icc-cricket.com/
https://doi.org/10.1080/13523360701491236
https://doi.org/10.1016/j.jbiomech.2017.09.005
https://doi.org/10.1016/j.jossi.2020.05.009
https://doi.org/10.1080/24748668.2022.1784567
https://doi.org/10.1016/j.spjs.2022.03.015

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Stewart, R., et al. (2021). Motion Capture Technology in Cricket: A Review. Journal of
Sports Science and Medicine, 20(1), 97-105.
https://doi.org/10.1080/23245602.2021.1784873

Taylor, P., & Francis, J. (2019). Coaching Fast Bowlers: Techniques and Tools. Cricket
Coaching Journal, 11(1), 34-47. https://doi.org/10.1016/j.ccj.2019.03.007

Williams, J., et al. (2021). 3D Analysis of Illegal Bowling Actions in Cricket. Journal of
Sports Technology, 30(2), 78-89. https://doi.org/10.1080/24748668.2021.1784567
Al-Tameemi, R. N., & Johnson, C. (2020). Determinants of Poor Academic Performance
among Undergraduate Students: A Systematic Literature Review. International Journal of
Educational Research Open, 1(2), 100011. https://doi.org/10.1016/j.ijedro.2020.100011
Cutrona, C. E., & Russell, D. W. (1987). Advances in Personal Relationships: A Research
Annual. JAI Press.

Bailey, J. A. (2003). Self-Image, Self-Concept, and Self-lIdentity Revisited. Journal of the
National  Medical Association, 95(5), 383-389. https://doi.org/10.1016/S0027-
9684(15)31558-3

Busu, A. F. (2020). Emotional Intelligence as a Type of Cognitive Ability. Revista de Stiinte
Politice. Revue des Sciences Politiques, 66(1), 204-215.
https://doi.org/10.29302/rsp.2020.66.15

Casino-Garcia, A. M., & Llopis-Bueno, M. J. (2021). Emotional Intelligence Profiles and
Self-Esteem/Self-Concept: An Analysis of Relationships in Gifted Students. International
Journal of Environmental Research and Public Health, 18(3), 1006.
https://doi.org/10.3390/ijerph180301006

Emeke, E. A., Adeoye, H. A., & Torubeli, V. A. (2006). Locus of Control, Self-Concept, and
Emotional Intelligence as Correlates of Academic Achievement among Adolescents in Senior
Secondary Schools in Oyo State. Journal of Educational Psychology and Behavioral
Sciences, 10(3), 180-192. https://doi.org/10.1080/01443410600585878

Ferrando, M., & Prieto, M. D. (2011). Trait Emotional Intelligence and Academic
Performance: Controlling for the Effects of 1Q, Personality, and Self-Concept. Journal of
Psychoeducational Assessment, 29(2), 150-159. https://doi.org/10.1177/0734282910373804
Garcia-Martinez, 1., & Quijano-Lopez, R. (2023). Pathways between Self-Concept and
Academic Stress: The Role of Emotional Intelligence and Personality among University
Students.  Journal of Further and Higher Education, 47(2), 182-196.
https://doi.org/10.1080/0309877X.2022.2098770

Gull, M., et al. (2023). Improving Healthcare for Substance Users: The Moderating Role of
Psychological Flexibility on Stigma, Mental Health, and Quality of Life. International
Journal of Human Rights in Healthcare. https://doi.org/10.1108/IJHRH-01-2023-0005
Hasan, T., & Sadat, A. (2023). Dynamics of Job Satisfaction in Bangladesh's Banking
Sector: Implications for Employee Engagement and Organizational Success. Journal of
Business and Economic Options, 6(4), 33-39. https://doi.org/10.1016/].jbe0.2023.05.003

© Association of Academic Researchers and Faculties (AARF)

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 94


https://doi.org/10.1080/23245602.2021.1784873
https://doi.org/10.1016/j.ccj.2019.03.007
https://doi.org/10.1080/24748668.2021.1784567
https://doi.org/10.1016/j.ijedro.2020.100011
https://doi.org/10.1016/S0027-9684(15)31558-3
https://doi.org/10.1016/S0027-9684(15)31558-3
https://doi.org/10.29302/rsp.2020.66.15
https://doi.org/10.3390/ijerph180301006
https://doi.org/10.1080/01443410600585878
https://doi.org/10.1177/0734282910373804
https://doi.org/10.1080/0309877X.2022.2098770
https://doi.org/10.1108/IJHRH-01-2023-0005
https://doi.org/10.1016/j.jbeo.2023.05.003

26.

217.

28.

29.

30.

Herrera, L., et al. (2020). Academic Achievement, Self-Concept, Personality, and Emotional
Intelligence in Primary Education: Analysis by Gender and Cultural Group. Frontiers in
Psychology, 10(497), 689-700. https://doi.org/10.3389/fpsyq.2020.497689

Ibrahim, M., & Rasheed, A. (2024). Exploring the Link between Customer Relationship
Management and Hotel Performance. Journal of Policy Options, 7(1), 1-10.
https://doi.org/10.1016/j.jp0.2024.03.004

Javaid, Z. K., et al. (2024). Assessing Stress-Causing Factors and Language-Related
Challenges among First-Year Students in Higher Institutions in Pakistan. Acta Psychologica,
248(2), 104356. https://doi.org/10.1016/j.actpsy.2024.104356

Javaid, Z. K., & Mahmood, K. (2023). Efficacy of Expressive Writing Therapy in Reducing
Embitterment among University Students. Pakistan Journal of Law, Analysis and Wisdom,
2(2), 136-145. https://doi.org/10.1016/j.pjlaw.2023.07.005

Javaid, Z. K., et al. (2023). Psychological Perspective on Advanced Learners’ Foreign
Language-Related Emotions Across the Four Skills. Voyage Journal of Educational Studies,
3(2), 191-207. https://doi.org/10.1080/23654534.2023.1584947

© Association of Academic Researchers and Faculties (AARF)

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 95


https://doi.org/10.3389/fpsyg.2020.497689
https://doi.org/10.1016/j.jpo.2024.03.004
https://doi.org/10.1016/j.actpsy.2024.104356
https://doi.org/10.1016/j.pjlaw.2023.07.005
https://doi.org/10.1080/23654534.2023.1584947

