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Abstract 

The 360° TitaniUM Core Strength Exercise® comprises a series of 12 exercises aimed at strengthening the body's core. This 

study aims to examine the effectiveness of 360° TitaniUM Core Strength Exercise® on Swing Speed and Driving Distance in 

Novice Golfers. Participants were 40 students aged 18-22 from Linyi Golf Academy, Shandong Province, China, selected 

through purposive sampling. They were randomly assigned to two groups: an intervention group and a control group. All 

participants completed a pre-test using PRGR golf rangefinder equipment before a 12-week intervention program. The 

intervention group underwent training and coaching in the 360° vTitaniUM Core Strength Exercise® prior to the training, 

while the control group only participated in warm-up exercises. Post-testing was conducted using PRGR devices after the 

12-week intervention program. Statistical analysis using independent sample t-tests demonstrated significant effects, with the 

intervention group showing significantly higher Swing Speed in the post test compared to the control group (Intervention group 

post-test: M=78.65, SD=16.37; control group post-test: M=64.00, SD=19.77; t(38) = 4.504, p < 0.05). Similarly, the 

intervention group exhibited significantly greater Driving Distances in the post-test compared to the Control group 

(Intervention group post-test: M=80.30, SD=14.63; Control group post-test: M=64.00, SD=19.77; t(37) = 2.553, p < 0.05). 

There was a significant difference in Swing Speed between pre-test (M=60.20, SD=9.87) and post-test (M=78.65, SD=16.37) 

in the Intervention group (t(19) = - 7.074, p < 0.05). Similarly, there was a significant difference in Driving Distance between 

pre-test (M=55.80, SD=18.49) and post-test (M=80.30, SD=14.63) in the Intervention group (t(19) = -6.309, p < 0.05). In 

contrast, the Control group did not show significant differences in Swing Speed (pre-test: M=43.00, SD=13.10; post-test: 

M=46.55, SD=9.29; t(19) = -1.976, p > 0.05) and Driving Distance (pre-test: M=56.60, SD=22.53; post-test: M=64.00, 

SD=19.77; t(19) = -1.864, p > 0.05). viThis study demonstrates that the Intervention group exhibited significantly higher 

Swing Speed and further Driving Distances compared to the Control group, indicating the effectiveness of 360° TitaniUM 

Core Strength Exercise® in enhancing these aspects of golf performance. The findings emphasize the potential benefits of core 

strength improvement in enhancing technical stability, increasing on-course performance. 
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1. Introduction 

30 Years of Golf Development in China: Review and Pro-

spect. 

It describes the development process of golf in China, 

starting from a period of slow growth (1984-2000). There 

were less than 100 golf courses, entering a stage of rapid 

expansion (2001-2008) [19]. 

The number of venues exceeded 500, entering a stable 

development period (2009-2014). Golf made its debut as a 

sport in the 2016 Olympic Games. With the popularity of 

golf, more and more people have begun to pay attention to 

the core strength and skills of golf [14]. With the develop-

ment of technology and the integration and innovation of 

traditional core strength [12] with modern core technologies 

[11], how to incorporate modern core technologies into golf 

techniques has become a constant pursuit for golf enthusiasts 

and researchers [1], and the research on core strength train-

ing is of great significance [2]. Empirical data show that core 

strength training significantly improves technical proficiency 

[15], course proficiency and performance [16]. This not only 

enhances our comprehensive understanding of golf skills, but 

also helps athletes achieve outstanding performance on the 

course[9]. Furthermore, such research is very helpful for us 

to understand the universal principles that govern sports and 

human behavior. 

2. Equations 

Cohen's d  
     

 
  

Cohen's d is a statistical measure used to assess the effect 

size between two groups [4], commonly employed when 

comparing the difference in means between two groups. Its 

formula is as follows: 𝜇1 and 𝜇2 are the means of the two 

groups (typically the experimental group and the control 

group). 

s is the pooled standard deviation of the two groups, which 

can be calculated using different formulas depending on the 

situation. For instance, when the sample sizes [8]. 

 1 and  2are unequal and the population standard devia-

tions are unknown, the pooled standard deviation sss is cal-

culated using the following formula s: 

  
√  1 1    

    2 1    
 

 1  2 2

  

Here,  1 and  2 are the sample standard deviations of 

the two groups, and  1 and  2 are the sample sizes of the 

two groups. 

2.1. Figures 

 
Figure 1. Conceptual Framework. 

 
Figure 2. Pre-Test and Post-Test of Intervention Group Boxplot 

Swing Speed. 
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Figure 3. Pre-test and Post-test of Intervention Group Boxplot 

Driving Distance. 

 

Figure 4. Pre-test and Post-test of Control Group Boxplot Swing 

Speed. 

 

Figure 5. Pre-test and Post-test of Control Group Boxplot Driving 

Distance. 

 
Figure 6. Intervention group and Control group Difference 

ofPre-test Boxplot Swing Speed. 

 
Figure 7. Intervention Group and Contorl Group Difference of 

Pre-test Boxplot Driving Distance. 

 
Figure 8. Post-tests of Intervention Group and Control Group Box-

plot Swing Speed. 
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Figure 9. Post-test of Intervention Group and Control Group Box-

plot Driving Distance. 

 

2.2. Tables 

Table 1. Intervention Program. 

Group IOG COG 

Frequent 3/week 3/week 

Duration 12-weeks 12-weeks 

Training 
Normal training (15 

minutes) 

Normal training (15 

minutes) 

Intervention 
360°TitanUM Core 

Strength Exercises® 
N/A 

Set 3set/sessions N/A 

Duration/Set 20s/set N/A 

Total 36/sessions N/A 

 

Table 2. Intervention Group Swing Speed with Pre-test and Post-test. 

Test Mean N Std. Deviation 

Pre-Swing Speed 60.20 20 9.87 

Post-Swing Speed 78.65 20 16.37 

Table 3. Intervention Group Swing Speed with Pre-test and Post-test. 

Paired Samples Test 

Test 

Paired Differences 

df Sig. (2-tailed) 

Mean Std. Deviation t 

pre-swing speed - 

post-swing speed 
-18.45000 11.66405 -7.074 19 .001 

Table 4. Intervention group of Driving Distance with Pre-test and Post-test Descriptive Statistics. 

Test Mean N Std. Deviation 

Pre-Driving Distance 55.80 20 18.49 

Post-Driving Distance 80.30 20 14.63 
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Table 5. Control Group of Swing Speed with Pre-test and Post-test Descriptive Statistics. 

Test Mean N Std. Deviation 

Pre-Post tests 43.00 20 13.10 

Swing Speed 46.55 20 9.29 

Table 6. Control Group of Swing Speed with Pre-test and Post-test. 

 

Paired Differences Std. 

t df Sig. (2- tailed) 

Mean Deviation 

Pre-Post tests Swing Speed -3.55000 8.03594 -1.976 19 .063 

 
Paired Differences Std. 

t df Sig. (2- tailed) 
Mean Deviation 

Pre-Post tests Swing Speed -3.55000 8.03594 -1.976 19 .063 

Table 7. Control Group ofDriving Distance with Pre-test and Post-test Descriptive Statistics. 

Test Mean N Std. Deviation 

Pre-Driving Distance 56.60 20 22.53 

Post-Driving Distance 64.00 20 19.77 

Table 8. Control Group of Driving Distance with Pre-test and Post-test. 

Test 

Paired Differences Std. 

t df Sg.(2- tailed) 

Mean Deviation 

Pre-Post tests Driving 

Distance 
-7.40000 17.75387 -1.864 19 .078 

Table 9. Intervention group and Control group Difference of Pre-test Swing Speed. 

Group Statistics 

Test Group N Mean Std. Deviation 

Pre-test IG 20 41.30 10.20 

Swing Speed COG 20 41.20 9.91 

http://www.sciencepg.com/journal/ss


Social Sciences http://www.sciencepg.com/journal/ss 

 

641 

Table 10. Intervention Group and Control Group Difference of Pre-test Driving Distance Group Statistics. 

Test Group N Mean Std. Deviation 

Pre-Driving Distance IG 20 55.55 18.79 

 COG 20 52.95 19.38 

Table 11. Intervention Groupand Control Group Difference of Post-test Swing Speed Group Statistics. 

Test Group N Mean Std. Deviation 

Post-test IG 20 60.2 9.87 

Swing Speed COG 20 46.55 9.29 

Table 12. Intervention Group and Control Group Difference Levene's Test ofPost-test Swing Speed Independent Samples Test. 

 
Levene's Test for Equality of 

Variances F Sig. 
t t-test for Equality of Means Sig. df (2-tailed) Mean Difference 

Post-test 

.002 .962 

4.504 38 13.65 .001 

Swing Speed 4.504 38 13.65 .001 

Table 13. Intervention Group and Control Group Difference of Post-test Driving Distance Group Statistics. 

 Group N Mean Std. Deviation 

Post-test IG 20 78.65 16.37 

Driving Distance COG 20 64.00 19.77 

Table 14. Intervention Group and Control Group Difference of Post-test Driving Distance. 

Independent Samples Test 

Post-test 

Levene's Test for Equality of Variances t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) Mean Difference 

Driving Distance 
.007 .932 2.553 38 .015 14.65 

  2.553 37 .015 14.65 
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3. Materials and Methods 

This study consists of two research parts: Study 1 (pre-

liminary study) was designed to investigate the reliability 

and effectiveness of portable Launch Monitor (PRGR) golf 

rangefinders for measuring swing speed and driving distance 

[3]. Including the pre-test of the experimental study and the 

pilot post-test one week later, a data was obtained and the 

reliability and validity [17] data were obtained by using 

SPSS for analysis and sorting [5]. Study 2 mainly investi-

gated the effects of 360° Titanium core strength Exercise ® 

on swing speed and driving distance for novice golfers [10]. 

The aim of this study was to assess the impact of 360° Tita-

nium strength training ® on the overall performance of nov-

ice golfers by comparing post-intervention outcomes in the 

intervention and control groups [11]. For 12 weeks, the ex-

perimental group performed 360° TitaniUM Core Strength 

Exercise® three times per week for a total of 36 workouts 

over 12 weeks. Refer to the training table of the study pro-

cess for the detailed training plan [6]. 

4. Results 

Based on the research results and data analysis, as well as a 

series of repeated measures paired T-Tests and independent 

samples T-Tests, the effects of 360°TitaniUM Core Strength 

Exercises® on swing speed and driving distance for novice 

golfers was evaluated [13], with significant statistical differ-

ences observed before and after the intervention [9]. 

After 12 weeks, the intervention group showed a significant 

difference in swing speed between pre- and post-test (t(19) = 

-7.074, p < 0.001), with a mean difference of -18.45. Similarly, 

the 360°TitaniUM Core Strength Exercises® intervention 

group exhibited a significant difference in driving distance 

between pre- and post-test (t(19) = -6.3, p < 0.001), with a 

mean difference of -24.50 [7]. In comparison: 

The control group showed no significant difference in 

swing speed between pre- and post-test (t(19) = -1.9, p = 

0.063 > 0.05), with a mean difference of -3.55. Likewise, 

there was no significant difference in driving distance be-

tween pre- and post-test for the control group (t(19) = -1.8, p = 

0.078 > 0.05), with a mean difference of -7.40 [16]. 

Comparisons of swing speed before the intervention be-

tween the intervention group and the control group showed no 

significant difference (t(df) = 38, p = 0.554 > 0.05), indicating 

the rigor of the experiment and facilitating future comparative 

studies. Similarly, there was no significant difference in 

driving distance before the intervention between the inter-

vention group and the control group (t(df) = 38, p = 0.425 > 

0.05), further confirming the robustness of the experimental 

design. Finally, post-test comparisons of driving distance 

between the intervention group and the control group showed 

a statistically significant difference (t(df) = 38, p < 0.005), 

indicating the success of the intervention experiment [8]. 

In summary, these analyses clearly demonstrate the sig-

nificant impact of 360°TitaniUM Core Strength Exercises® 

on swing speed and driving distance for novice golfers, while 

highlighting the reliability and effectiveness of the experiment 

[4]. 

5. Discussion 

By exploring the research hypotheses, research purposes 

and the characteristics of novice golfers [18]. the significant 

improvements in swing speed and driving distance observed 

among novice golf participants before and after testing. Spe-

cifically, statistical analyses revealed that the intervention 

group exhibited substantial increases in swing speed and 

driving distance (swing speed t(19) = -7.07, p < 0.01; driving 

distance: t(19) = -4.11, p < 0.01). Similarly, the control group 

also demonstrated significant improvements in these metrics 

(swing speed: t(19) = -7.07, p < 0.01; shot distance: t(19) = 

-4.11, p < 0.01). Furthermore, comparisons between the in-

tervention and control groups at post-test indicated significant 

differences, highlighting superior performance in swing speed 

and shot distance among the intervention group [20]. 

Further analysis revealed significant contrasts between the 

intervention and control groups in swing speed (t(38) = 4.50, p 

< 0.05) and driving distance (t(38) = 2.56, p < 0.05) compar-

isons. Examination of inter-group differences confirmed sig-

nificant disparities in post-test results for swing speed and 

shot distance, conclusively establishing superior outcomes in 

the intervention group over the control group [13]. These 

findings underscore the impactful influence of 360° Titanium 

Core Strength Training® on enhancing swing speed and shot 

distance for novice golfers, validating its efficacy and poten-

tial in improving athletic performance [14]. 

6. Conclusions 

In conclusion, this study provides robust data through rig-

orous statistical analyses, emphasizing the positive role of 360° 

Titanium Core Strength Training® in golfing performance. It 

serves as a critical theoretical foundation and practical guide 

for designing and implementing future training programs in 

the field of golf. 

Abbreviations 

COG Control Group 

IV Intervention Group 

CHS Club Head Speed 

ISA Instantaneous Spiral Axis 
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PRGR Portable Launch Monitor 
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Appendix 

 
Figure A1. Published Paper 

 
Figure A2. Informed Consent Form 

 
Figure A3. Content Validation Criteria of PRGR Golf Instrument 
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Figure A4. Content Validation Criteria of PRGR Golf Instrument 

 
Figure A5. Content Validation Criteria of PRGR Golf Instrument 

 
Figure A6. The Instrument is Called a Golf Rangefinder (PRGR) 

 

 
Figure A6. Brand Endorsers and Experts(Chris Wood) 

 
Figure A8. Brand Endorsers and Experts (Padraing Harrington) 
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Figure A9. Ethics Committee 

 
Figure A10. Week Training Schedule Form 

 
a. Record data 

 
b. A Picture of the PRGR Golf Rangefinder Used In Measurement 

Figure A11. Data Collection 
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Figure A12. Data Collection of Intervention group (360°TitaniUM 

Core Strength Exercises®). 
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