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Abstract
The objective of this research was to develop a core strength training program to improve basketball shooting accuracy for high school students in Jiangmen city.
This research was a mixed-method research. The population consisted of 1,960 students and 24 basketball coaches from 4 high schools in Jiangmen City, Guangdong Province. Through purposive sampling, 30 students from Tangxia High School were selected as the sample group and divided into an experimental group and a control group (15 students each) using systematic sampling. The training was conducted 8-week, and basketball shooting accuracy was evaluated using three tests, namely the level 3 abdominal bridge test, one-minute shooting accuracy test, and the contested stop-jump shot accuracy test. Data analysis was conducted using mean, standard deviation, one-way repeated measures ANOVA, Bonferroni post hoc tests, and independent samples t-tests.
The results showed significant differences (p < 0.05) between the experimental and control groups in the post-test scores of all three tests, namely level 3 abdominal bridge test, one-minute shooting accuracy test, and contested stop-jump shot accuracy test. In addition, all three assessments score in the experimental group before training, after 4 weeks of training, and after completing 8 weeks of training showed a statistically significant at the 0.05 level. This indicates that a core strength training program developed was more effective in improving basketball shooting accuracy for high school students.
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การพัฒนาโปรแกรมการฝึกความแข็งแรงของกล้ามเนื้อแกนกลางลำตัว เพื่อพัฒนาความแม่นยำในการยิงประตูบาสเกตบอลของนักเรียนระดับมัธยมศึกษาในเมืองเจียงเหมิน
นายโอว ว่านชง สุวชัย ฤทธิโสม และเกียรติวัฒน์ วัชญากาญจน์
คณะวิทยาศาสตร์และเทคโนโลยีการกีฬา มหาวิทยาลัยกรุงเทพธนบุรี

บทคัดย่อ
วัตถุประสงค์ของการวิจัยนี้คือพัฒนาพัฒนาโปรแกรมการฝึกความแข็งแรงของกล้ามเนื้อแกนกลางลำตัว เพื่อพัฒนาความแม่นยำในการยิงประตูบาสเกตบอลของนักเรียนระดับมัธยมศึกษาในเมืองเจียงเหมิน การวิจัยครั้งนี้เป็นการวิจัยแบบผสมผสาน ประชากรประกอบด้วยนักเรียนจำนวน 1,960 คน และผู้ฝึกสอนบาสเกตบอลจำนวน 24 คน จากโรงเรียนมัธยมศึกษา 4 แห่ง ในเมืองเจียงเหมิน มณฑลกวางตุ้ง โดยใช้วิธีการสุ่มตัวอย่างแบบเจาะจง นักเรียนจำนวน 30 คน จากโรงเรียนมัธยมถังเซีย ได้ถูกคัดเลือกเป็นกลุ่มตัวอย่าง และด้วยวิธีการสุ่มแบบเป็นระบบกลุ่มตัวอย่างจะแบ่งออกเป็นกลุ่มทดลองและกลุ่มควบคุม กลุ่มละ 15 คน การฝึกจะดำเนินการเป็นเวลา 8 สัปดาห์ ความแม่นยำในการยิงประตูบาสเกตบอลจะถูกทดสอบผ่าน 3 รายการ ได้แก่ การทดสอบท่าแพลงก์ระดับที่ 3 การทดสอบความแม่นยำในการยิงประตูบาสเกตบอลภายใน 1 นาที และการทดสอบความแม่นยำในการยิงแบบหยุดแล้วกระโดดยิงภายใต้ความกดดัน การวิเคราะห์ข้อมูลใช้ค่าเฉลี่ย ส่วนเบี่ยงเบนมาตรฐาน การวิเคราะห์ความแปรปรวนแบบวัดซ้ำทางเดียว การเปรียบเทียบรายคู่โดยวิธีบอนเฟอร์โรนี และการทดสอบทีแบบอิสระ
ผลการศึกษาพบว่า ภายหลังเสร็จสิ้นการฝึกคะแนนการทดสอบทั้ง 3 รายการ ได้แก่ การทดสอบท่าแพลงก์ระดับที่ 3 การทดสอบความแม่นยำในการยิงประตูบาสเกตบอลภายใน 1 นาที และการทดสอบความแม่นยำในการยิงแบบหยุดแล้วกระโดดยิงภายใต้ความกดดันมีความแตกต่างกันอย่างมีนัยสำคัญทางสถิติ (p < 0.05) ระหว่างกลุ่มทดลองและกลุ่มควบคุม นอกจากนี้ คะแนนการทดสอบทั้ง 3 รายการในกลุ่มทดลองก่อนการฝึก หลังการฝึก 4 สัปดาห์ และหลังเสร็จสิ้นการฝึกครบ 8 สัปดาห์ พบว่ามีความแตกต่างกันอย่างมีนัยสำคัญทางสถิติที่ระดับ 0.05 เช่นกัน ผลดังกล่าวชี้ให้เห็นว่า โปรแกรมการฝึกความแข็งแรงของกล้ามเนื้อแกนกลางลำตัวที่พัฒนาขึ้นมีประสิทธิภาพมากกว่าในการพัฒนาความแม่นยำในการยิงประตูบาสเกตบอลของนักเรียนระดับมัธยมศึกษา

คำสำคัญ: โปรแกรมการฝึกความแข็งแรงของกล้ามเนื้อแกนกลางลำตัว ความแม่นยำในการยิงประตูบาสเกตบอล นักเรียนระดับมัธยมศึกษา

Introduction
As a globally popular sport, basketball holds an important position in China’s youth physical education. Since 2016, the Ministry of Education has promoted campus basketball nationwide to enhance teenagers’ physical health and cultivate team spirit. FIBA statistics show over 400 million basketball participants worldwide by 2021 (Lu, 2022), and China also has a broad mass base for the sport. Jiangmen, a key sports city in Guangdong, has made remarkable progress in promoting basketball, hosting 3x3 basketball games for college entrance examination students for three consecutive years and building a four-level league system. However, high school students in Jiangmen still face challenges in shooting accuracy, a key indicator of scoring ability. Despite the city’s student physical health excellent rate rising to over 70% (2022-2024), inter-school differences lead to insufficient core strength in some students, affecting their shooting skills.
Core strength, generated by 29 core muscle groups (Cai, 2020), plays an irreplaceable role in stabilizing the center of gravity and transmitting force in basketball. Shooting, a full-body movement involving lower limbs, core, and upper limbs (Han, 2014), relies heavily on core strength to maintain balance and movement integrity, thus affecting accuracy. Empirical studies show targeted core strength training can significantly improve shooting accuracy, for example, a study found a 7.3% increase in the experimental group (Zheng, 2022).
Currently, Jiangmen’s high school basketball training lacks sufficient attention to core strength, with inadequate scientific methods and uneven resource allocation (Cheng, 2019). Formulating scientific core strength training programs is theoretically and practically significant: it conforms to kinetic chain theory and educational policies, improves students’ shooting accuracy and physical fitness, prevents injuries, and helps cultivate basketball talents. This not only responds to national sports policies but also promotes high-quality basketball development in Jiangmen, contributing to its "sports education characteristic - campus basketball" brand (Dai, 2020).

[bookmark: _Hlk143445326]Research Objective
Main Objective:
To develop a core strength training program to improve basketball shooting accuracy for high school students in Jiangmen city.
Subsidiary Objectives:
1. To study the current situation and existing problems in basketball shooting training of high school students in Jiangmen city.
2. To draft core strength training program to improve basketball shooting accuracy of high school students in Jiangmen city.
3. To experiment core strength training program to improve basketball shooting accuracy of high school students in Jiangmen city.

Research Hypothesis
After 8 weeks of training, the basketball shooting accuracy of the experimental group is better than the control group, with significant difference at 0.05. 

Research Methodology
This research was a mixed-method research, the research methodology was as follows:
Population and sample
This study’s population included students from four Jiangmen high schools (Peiying, Tangxia, Waihai, No.1 Middle School), totaling 1,960 students, and 24 basketball coaches (5, 7, 6, 6 in each school respectively). All 24 coaches were included in the questionnaire to ensure research comprehensiveness and accuracy. The student sample size, calculated via the Taro Yamane table (95% confidence level, acceptable margin of error; Dzhangare, G., 2023), was 359 for the 1,960-student population, with its distribution across the four schools presented in Table.

	Number
	School name
	Total number of student (N)
	Percent (%)
	Sample size (n)

	1
	Peiying Middle School
	400
	20%
	79

	2
	Tangxia Middle School
	560
	29%
	95

	3
	Waihai Middle School
	510
	26%
	90

	4
	No. 1 Middle School
	490
	25%
	95

	Total
	1,960
	359


           Sampling for experimental
This study used purposive sampling to select Tangxia Middle School. After assessing student willingness, 78 consenting participants were identified and given a basketball shooting accuracy test, with their hit rates systematically recorded. Students were ranked by shooting hit rates from lowest to highest, and the bottom 30 (those with the lowest hit rates) were recruited as primary subjects. Finally, these 30 students were divided into two groups via systematic sampling, with 15 in the experimental group and 15 in the control group.
Research Instrument
1. Questionnaire Survey: Student questionnaires and basketball coach questionnaires (Likert 5-point scale) were used to investigate the current status and existing problems of basketball shooting accuracy training. The Item-Objective Congruence (IOC) values were 0.88 and 0.90 respectively, indicating good content validity.
2. Expert Interview Questionnaire: An open-ended questionnaire for 7 experts, designed to explore the key elements of the training program, with an Item-Objective Congruence (IOC) value of 0.90.
3. Focus Group Outline: Prepared for 10 experts to construct the framework of the training program.
4. Expert Review Outline: Targeted at 7 experts to evaluate and revise the feasibility and effectiveness of the training program.
5. Specific Training Program: An 8-week core strength training program, implemented 3 times a week.
6. Tests: The three-level abdominal bridge test, one-minute shooting test, and anti-interference stop-and-pop jump shot test were conducted, with accurate result recording using a Fully Automatic Timing (FAT) electronic timing system and high-speed cameras.

Validation of Research Instruments
1. Content Validity: All questionnaires and outlines were evaluated using the Item-Objective Congruence (IOC) index by three experts with high academic reputation in the field of sports coaching (holding a master’s degree or above, associate professor or higher professional title, and more than 10 years of teaching experience). The IOC values of all research instruments were above 0.88, meeting the acceptable criterion (0.60–1.00).
2. Program Validity: The formulated special training program was assessed through appreciative discussion by seven experts, to ensure its scientificity, feasibility and relevance for senior high school students in Jiangmen City.

Protection of the Participants’ Rights
1. This research has obtained ethical approval from the Ethical Committee of Bangkokthonburi University (certificate no. 2568/444(7), issued on December 6, 2025.
2. All participating students and their legal guardians signed written informed consent forms, clearly informing them of the experimental process, test content, potential risks and research purposes, and the participants have the right to withdraw from the experiment at any time.
Data Collection
1. Online questionnaires were distributed to 359 students, and 24 basketball coaches were interviewed face-to-face with a coach interview questionnaire, aiming to collect detailed data on the current status, existing problems of basketball shooting and core strength training, as well as students’ shooting accuracy rates.
2. Seven experts were invited for face-to-face interviews to further understand the situation and issues of high school students’ basketball shooting accuracy in Jiangmen City, obtain their insights on improvement, and analyze the elements of core strength training programs for enhancing shooting accuracy.
3. Ten experts participated in a focus group discussion, whose main purpose was to develop a core strength training program suitable for Jiangmen’s high school students to improve their basketball shooting accuracy.
4. Seven experts were invited to discuss and evaluate the applicability, feasibility and effectiveness of the core strength training program, which was crucial to confirming the program’s practical value.
5. Both the experimental group and the control group implemented an 8‑week training program, with three 120‑minute training sessions per week conducted at different time periods.
6.Test data of both groups were collected and accurately recorded through the Core strength tests, the One-Minute Shooting Accuracy test, and Accuracy of Contested Stop-Jump Shot test.

Data Analysis
1. The questionnaire survey data was analyzed using mean (x̄) and standard deviation (S.D.).
2. Data from expert interviews, focus group discussions, and connoisseurship discussions was analyzed using the content analysis method.
3. An independent t-test was used to compare the pre-test and post-test results of the experimental group and the control group.
4. Single-factor repeated measures ANOVA and post-hoc tests (Bonferroni test) were used to analyze the pre-test, mid-test, and post-test results of the experimental group.
5. Content validity assessment: The content validity of the coach interview questionnaire and the expert interview outline was evaluated using the Index of Item-Objective Congruence (IOC) (IOC value = 0.90).

Research results
The research results are summarized as follows:
Part 1: Investigation on the current situation and existing problems of basketball shooting accuracy training for high school students in Jiangmen city.

Table 1 Survey on the Current Situation and Problems of Training for Basketball Shooting Percentage Among High School Students —— Results of Student Questionnaire (n=1960)
	Questionnaire Items
	X̄
	SD
	Results

	1. I am confident that I can perform excellently in terms of shooting accuracy in basketball games.
	2.44 
	0.67
	Poor

	2. I believe that I can effectively maintain excellent shooting accuracy throughout the entire basketball game.​
	1.31 
	0.74
	Very Poor

	3. I think there is still room for improvement in my performance of basketball shooting accuracy.
	4.71 
	0.60
	Highest

	4. My current training plan includes exercises designed to improve core strength, which is crucial for basketball shooting accuracy.
	2.34 
	0.83
	Poor

	5. My coach has provided clear guidance on the training of basketball shooting accuracy.
	3.11 
	0.51
	Moderate 

	6. I am convinced that my current training plan is sufficient to improve my shooting accuracy performance in basketball games.
	1.44
	0.78
	Very Poor

	7. The training facilities available to me are adequate for conducting effective basketball shooting accuracy practice.
	3.25
	0.71
	Moderate

	8. I feel that insufficient attention is paid to improving basketball shooting accuracy in my training plan.
	4.65
	0.54
	Highest

	9. I encounter problems with trunk balance or instability when shooting in basketball games.
	3.94
	0.66
	High

	10. I believe that my coach could spend more time addressing the issue of basketball shooting accuracy during training sessions.
	3.52
	0.77
	High

	11. I am confident that a more structured and specific training plan for basketball shooting accuracy will help enhance my performance.
	4.55
	0.61
	Highest

	12. I hope to see greater emphasis on core strength training as part of the basketball shooting accuracy training plan.
	4.59
	0.51
	Highest

	Total
	3.30
	0.67
	Moderate



Table 1 showed that students showed poor confidence in their basketball shooting accuracy ability (x̄=2.44, SD=0.67) and extremely poor ability to maintain excellent shooting accuracy throughout the entire basketball game (x̄ =1.31, SD=0.74). However, they strongly believed their shooting accuracy performance had room for improvement (x̄=4.71, SD=0.60) and desired a more structured specialized training program for shooting accuracy (x̄=4.65, SD=0.54).
In addition, students rated the inclusion of core strength training (essential for shooting accuracy) in current programs as poor (x̄=2.34, SD=0.83) and deemed the overall effectiveness of current training programs as very poor (x̄=2.34, SD=0.83). They highlighted a lack of focus on shooting accuracy specific skills (x̄=4.65, SD=0.54) and strongly requested more emphasis on core strength training (x̄=4.59, SD=0.51). Students rated teacher guidance on shooting technique as moderate (x̄=3.11, SD=0.51) and training facility adequacy as moderate (x̄=3.25, SD=0.71). The overall average score for all items was moderate (x̄=3.30, SD=0.67).

Table 2 Questionnaire Survey Results of Basketball Coaches on the Current Situation and Problems of Shooting Accuracy Training for High School Students (N=24)

	Questionnaire Items
	X̄
	SD
	Results

	1. The shooting accuracy of basketball students in our school is generally lower than the expected standard.
	3.84 
	0.71
	High

	2. Students in our school are facing many significant challenges in basketball shooting accuracy.​
	4.74 
	0.67
	Highest

	3. The current training plan includes specific drills designed to improve basketball shooting accuracy.
	1.44
	0.78
	Very Poor

	4. In the training plan for basketball shooting accuracy, full attention is paid to the development of core strength.
	2.54 
	0.63
	Poor

	5. Basketball coaches in our school provide clear and effective guidance on the correct techniques for shooting accuracy.
	3.29 
	0.70
	Moderate 

	6. The existing training facilities (such as basketball hoops and equipment) are sufficient to support the implementation of efficient shooting accuracy training.
	3.19
	0.73
	Moderate

	7. Students are aware of the importance of maintaining trunk stability and balance for shooting accuracy in basketball games.
	2.44
	0.77
	Poor

	8. The structure of the training courses is sufficiently comprehensive to address the technical aspects of shooting accuracy.
	2.59
	0.67
	Poor

	9. The current training plan lacks emphasis on the specific training required for shooting accuracy.
	4.09
	0.64
	High

	10. More time should be devoted to improving core strength and flexibility as part of the shooting accuracy training.
	0.59
	0.57
	Highest

	11. Students experience difficulties in trunk balance and stability when taking basketball shots.
	4.54
	0.63
	Highest

	12. More professional and targeted training plans are needed to improve basketball shooting accuracy.
	4.69
	0.58
	Highest

	13. I believe that additional core strength training will significantly enhance students' basketball shooting accuracy.
	4.79
	0.58
	Highest

	14. The current training plan is effective in helping students tackle the challenges of shooting accuracy.
	1.49
	0.79
	Very Poor

	Total
	3.45
	0.76
	Moderate



Table 2 showed that basketball coaches agreed that students’ basketball shooting accuracy performance was below expected standards (x̄=4.74, SD=0.67) and that students faced significant challenges in maintaining stable shooting accuracy throughout games (x̄=1.31, SD=0.74). They also noted students’ poor awareness of the importance of core strength and balance maintenance during shooting (x̄=2.34, SD=0.83) and frequent stability difficulties in shooting under competitive pressure (x̄=3.95, SD=0.65).
Coaches rated the current inclusion of specific shooting accuracy-improving exercises as very poor (x̄=1.44, SD=0.78), focus on core strength development in shooting training as poor (x̄=2.54, SD=0.60), and training session structure for shooting technical improvement as poor (x̄=2.59, SD=0.67). The overall effectiveness of current programs in enhancing students’ shooting accuracy was deemed very poor (x̄=1.49, SD=0.79). Coaches strongly emphasized the need for more specialized/targeted training programs (x̄=4.65, SD=0.54), additional focus on core strength and shooting stability (x̄=4.59, SD=0.51), and increased training on shooting technique and anti-interference strategies (x̄=4.69, SD=0.61). The overall average score for all items was moderate (x̄=3.45, SD=0.76).

Part 2: Formulation of a training program based on core strength training to improve basketball shooting accuracy of high school students in Jiangmen city.

Core Strength Training Program Framework
Based on expert interviews, focus group discussions and evaluations, the final 8-week core strength training program framework is as follows:

Table 3 Training Program Framework for High School Students in Jiangmen City to Improve Basketball Shooting Accuracy Through Core Strength Training
	Phase
	Week
	Training Goal

	Phase 1: Basic adaptation period
	Week 1-2
	Activate the core muscles, improve basic core stability, and initially establish the awareness of the connection between the core and shooting movements

	Phase 2: Capability improvement period
	Week 3-4
	Improve core stability and basic core strength, and strengthen the connection of force generation between the core and the lower limbs

	Phase 3: Intensive improvement period
	Week 5-6
	Enhance core strength, core endurance, and dynamic balance ability, and integrate confrontational training

	Phase 4: Period of Consolidation and Improvement
	Week 7-8
	Optimize the integration of core strength and shooting skills to improve the consistency of shooting release



Part 3: Experiment on the training program for improving basketball shooting accuracy of high school students in Jiangmen city.

The experimental group (n=15) received an 8-week core strength training program. They were assessed with a pre-test (before training), a mid-test (at the end of Week 4), and a post-test (at the end of Week 8). The test items included the three-level plank test, one-minute shooting test, and interference-resistant jump-stop jump shot test. The results are as follows:









Table 4 Results of Mean and Standard Deviation in Core Strength Tests and Shooting Accuracy Tests of the Experimental Group
	Variables
	Pre-test
	Mid-test
	Post-test

	
	X̄
	SD
	X̄
	SD
	X̄
	SD

	Core strength tests (Lv)
	1.86
	0.11
	2.08
	0.16
	2.40
	0.20

	One-Minute Shooting Accuracy test (%)
	32.30
	1.20
	38.76
	1.00
	45.74
	0.85

	Accuracy of Contested Stop-Jump Shot test (%)
	35.60
	1.00
	42.01
	0.80
	49.15
	0.65



Table 4 presents the relevant data of core strength tests and shooting accuracy tests for the experimental group as follows: 1) Core strength test: pre-test mean (Xˉ) = 1.86, standard deviation (SD) = 0.11; mid-test mean (Xˉ) = 2.08, standard deviation (SD) = 0.16; post-test mean (Xˉ) = 2.40, standard deviation (SD) = 0.20; 2) One-minute shooting test: pre-test mean (Xˉ) = 32.30, standard deviation (SD) = 1.20; mid-test mean (Xˉ) = 38.76, standard deviation (SD) = 1.00; post-test mean (Xˉ) = 45.74, standard deviation (SD) = 0.91; 3) Accuracy of contested stop-jump shot test: pre-test mean (Xˉ) = 35.60, standard deviation (SD) = 1.00; mid-test mean (Xˉ) = 42.01, standard deviation (SD) = 0.80; post-test mean (Xˉ) = 49.15, standard deviation (SD) = 0.65.

Table 5 Mean and Standard Deviation Results of the Control Group's Core Strength Tests and Shooting Accuracy Tests.

	Variables
	Pre-test
	Post-test

	
	X̄
	SD
	X̄
	SD

	Core strength tests (Lv)
	1.91
	0.12
	2.12
	0.16

	One-Minute Shooting Accuracy test(%)
	32.50
	1.15
	40.63
	0.95

	Accuracy of Contested Stop-Jump Shot test(%)
	35.54
	0.95
	42.65
	0.75


Table 5 presents the relevant data of core strength tests and shooting accuracy tests for the control group as follows: 1) Core strength test: pre-test mean (Xˉ) = 1.91, standard deviation (SD) = 0.12; post-test mean (Xˉ) = 2.12, standard deviation (SD) = 0.16; 2) One-minute shooting accuracy test: pre-test mean (Xˉ) = 32.50, standard deviation (SD) = 1.15; post-test mean (Xˉ) = 40.63, standard deviation (SD) = 0.95; 3) Accuracy of contested stop-jump shot test: pre-test mean (Xˉ) = 35.54, standard deviation (SD) = 0.95; post-test mean (Xˉ) = 42.65, standard deviation (SD) = 0.75.

Table 6 Independent t-test Comparison of Pre-test Results of Core Strength Tests and Shooting Accuracy Tests Between the Experimental Group and the Control Group
	Variables
	Exp. G
	Cont. G 
	t
	p

	
	X̄
	SD
	X̄
	SD
	
	

	Core strength tests（Lv）
	1.86
	0.11
	1.91
	0.12
	-1.19
	0.242

	One-Minute Shooting Accuracy test(%)
	32.30
	1.20
	32.50
	1.15
	-0.48
	0.635

	Accuracy of Contested Stop-Jump Shot test(%)
	35.60
	1.00
	35.54
	0.95
	0.18
	0.858


*p>.05
From table 6 shows that there were no significant differences between the pre-test results of the core strength test, the one-minute shooting test, and the accuracy of contested stop-jump shot test (p>.05).

Table 7 Independent samples t-test comparison of post-test results for core strength and shooting accuracy between the experimental and control groups

	Variables
	Exp. G
	Cont. G 
	t
	p

	
	X̄
	SD
	X̄
	SD
	
	

	Core strength tests（Lv）
	2.40
	0.20
	2.12
	0.16
	4.23
	0.00*

	One-Minute Shooting Accuracy test(%)
	45.74
	0.85
	40.63
	0.95
	15.53
	0.00*

	Accuracy of Contested Stop-Jump Shot test(%)
	49.15
	0.65
	42.65
	0.75
	25.35
	0.00*


*p<.05
From table 7 shows that there were significant differences between the post-test results of the core strength test and the shooting accuracy test. (p<.05).

Summary
This research aims to develop a specific training program to improve core strength and shooting accuracy for high school students in Jiangmen City. To assess training effectiveness, the evaluation was conducted using three tests: core strength test (Lv), one-minute shooting accuracy test, and accuracy of contested stop-jump shot test.
An independent t-test was used to compare the pre-test results between the experimental and control groups. The analysis showed no significant differences between the two groups in any of the tests (p＞0.05), indicating that both groups had comparable core strength and shooting accuracy prior to the training. However, the comparison of the post-test results revealed a statistically significant difference (p＜.05) in all three tests, with the experimental group outperforming the control group. This suggests that the developed specific training program was more effective than the traditional training approach in improving core strength and shooting accuracy for high school students in Jiangmen City. The experimental group demonstrated superior improvements in the core strength, one-minute shooting accuracy, and accuracy of contested stop-jump shot tests.

Discussion
This study evaluated the efficacy of a self-developed core strength training program in enhancing basketball shooting accuracy among high school students in Jiangmen City. Over an 8-week intervention, participants completed 3 weekly 2-hour training sessions, with assessments covering core strength, one-minute shooting performance, and contested stop-jump shot accuracy.
Results revealed significant improvements in the experimental group across pre-test, mid-test (4 weeks), and post-test (8 weeks) measurements (all p < 0.05). Independent samples t-tests further confirmed that the experimental group outperformed the control group (which received traditional strength training) in all post-test metrics, verifying the core program’s superior effectiveness over conventional methods.
These findings align with authoritative sports science research. Mike Boyle (2014) emphasized core stability as the foundation for consistent basketball shooting, arguing that strong core muscles reduce energy loss and body sway, thereby improving movement repeatability and accuracy. Our core exercises (e.g., planks, weighted Russian twists, side bridges) directly enhanced shooting stability, reflected in notable gains: one-minute shooting accuracy rose from 32.30% to 45.74%, and contested stop-jump shot accuracy increased from 35.60% to 49.15%. Sarah Robbins et al. (2018) linked dynamic balance to contested shooting performance, and our dynamic balance training (e.g., eyes-closed single-leg deadlifts) mirrored this, driving greater improvements in the experimental group’s contested shot accuracy. Jason Brumitt (2016) highlighted smooth movement transitions (e.g., dribble-stop-shoot), integrated into our specialized drills to enhance shooting under dynamic game conditions. Brad Schoenfeld (2019) stressed core endurance for sustained high-intensity shooting, and our interval plank and side bridge training improved stability during continuous shooting.
In summary, the targeted core strength training program effectively improves high school students’ basketball shooting accuracy. The synergistic effects of core strength, dynamic balance, specialized transition exercises, and core endurance highlight the program’s superiority over traditional training, especially in contested and continuous shooting scenarios. These findings provide empirical evidence and practical guidance for optimizing shooting accuracy training in high school basketball education.

Conclusion
1: There are significant shortcomings in the basketball shooting accuracy training of high school students in Jiangmen City. The main problems include insufficient specialized technical guidance, weak core strength and balance ability, and the lack of targeted training plans. Both students and teachers have a strong demand for specialized training.
2: Based on expert consensus, an 8-week specialized core strength training plan (covering stages such as basic construction, technical improvement, and practical simulation) was formulated. This plan can effectively enhance the relevant abilities of high school students in basketball shooting, including core strength level, one-minute shooting accuracy, and accuracy of contested stop-jump shots.
3: After 8 weeks of specialized core strength training, the experimental group achieved significantly better results in core strength tests, one-minute shooting accuracy tests, and contested stop-jump shot accuracy tests compared to before training and the control group. The improvement in performance showed a continuous progressive trend (pre-test < mid-test < post-test), verifying the scientificity and effectiveness of the plan.
4: Compared with traditional strength training plans, the specialized core strength training plan has more significant effects in improving the efficiency of basketball shooting, optimizing technical movements, and enhancing practical adaptability. It provides a feasible solution to the training problems of basketball shooting accuracy for high school students in Jiangmen City.

Recommendations
Recommendations for this research
1. It is recommended to provide personalized training plans for students with different levels of ability, experience, and physical fitness.
2. It is suggested to extend the training period (beyond 8 weeks) in future research to explore the long-term benefits of sustained training on basketball shooting accuracy.
3. It is advisable to introduce technical tools such as motion analysis equipment and heart rate tracking devices to optimize performance monitoring and provide more precise feedback for both coaches and students.

Recommendations for Further Research
1. It is recommended to incorporate a mental conditioning component to help students cope with the psychological challenges related to basketball shooting accuracy.
2. It is suggested to promote this core strength training program to other middle schools in Jiangmen City and even to schools in other regions.
3. It is advisable to focus on evaluating the long-term impact of the training program on students’ overall athletic development, rather than only focusing on their basketball shooting accuracy performance
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