
Library Progress International 
Vol.44 No. 2s, Jul-Dec 2024: P.1557-1560 

Print version ISSN 0970 1052 
 Online version ISSN 2320 317X 

Original Article Available online at www.bpasjournals.com 
 

Library Progress International | Vol.44 No.2s | Jul-Dec 2024                                                                    1557 
 
 

Prediction Of Stroke Length And Stroke Frequency Among Professional 
Middle Distance Swimmers 

 
1Ms. Charu Sarathe, 2Dr. Joseph Singh 
  

1 Research Scholar, Dept. of Sports Biomechanics, LNIPE Gwalior MP 
2 Professor, Dept. of Sports Biomechanics, LNIPE Gwalior MP 

 
 
How to cite this article: Charu Sarathe, Joseph Singh, (2024) Prediction Of Stroke Length And Stroke Frequency 
Among Professional Middle Distance Swimmers. Library Progress International, 44(2s), 1557-1560. 
 
 
 INTRODUCTION 
Prediction of different components of motor behaviors is one method tests are being used more and more 
frequently. For a long time, exams that forecast athletes' performance in their sport have piqued the interest of 
coaches. The outcomes of Prediction are known in advance. Typically, the expected outcomes are not random 
guesses, but are based on some known facts of the relationship or deliberately defined ideas. The prediction of 
sports performance has been a concept usually reserved for those associated with the betting culture. However, in 
reality, each and every person involved within sport will subconsciously process information to predict sports 
performance. Performance prediction could be described as the ability to draw conclusions upon the outcome of 
future performance based upon the combined interaction of previously gathered information, knowledge or data. 
Biomechanics is a distinguished recreation technology that explains the mechanical components of human 
movement. Introduction to Sport Biomechanics demonstrates the essential mechanical factors associated with 
human overall performance in recreation. The description of gross movement styles as well the forces related to 
such movement will be explored with recognize to linear and angular movement. Newton's Laws of motion will 
also be explored with unique application to a sporting context. In addition to concepts of drag and acceleration in 
sports activities such as rowing, swimming and motor racing, the introduction of sports biomechanics provides a 
valid conceptual foundation for the entire application of sports biomechanics into the primary fluid dynamics. 
Stroke Length is the distance one travel between his hand entering the water at the front and leaving at the back. 
Stroke frequency is very much like cycling cadence (the number of times the legs turn round in a minute). Most 
amateur swimmers generally have a stroke rate of 40-70 strokes per minute. 
An athlete needs to improve both his performance efficiency as well as readiness performance with regard to 
achieve optimal performance. Sport and PE are two fields that require a lot of training methods and means to gain 
the total performance of sports people. Swimming is a team or individual sport that involves moving through 
water while using one's full body. It takes place in water or pool. When compared to terrestrial sports, swimming 
is a special sport that is highly challenging to compete in. Water offers increased density and resistance in 
swimming, making it difficult for swimmers to move forward. In order to swim more effectively in the water, 
they must adapt the physical principles of water to their bodies. The primary objective behind the research work 
taken is to predict the relationship between stroke length and frequency with aqua performance among 
professional middle distance swimmers. 
MEANS AND METHODOLOGY 
The research aimed to forecast the swimming performance on stroke length and frequency among professional 
middle distance swimmers. 20 state level professional junior female middle distance swimmers of 15 to 25 years 
of age from Madhya Pradesh, Bhopal region were selected as the subjects of the study. All subjects taken for the 
study were well trained and practicing swimming regularly under various clubs and state swimming association. 
Stroke length ad frequency was taken into consideration as predictor variables on the basis of available literatures 
and conformity of professional experts. 400 Meters Free Style was chosen as swimming performance in criterion 
variable. The repeated measures design was implemented which made up of standardized tests for criterion and 
predictor variables. The subjects (N=20) were randomly selected and asked to participate in all the tests. To collect 
the data, tests were taken on stroke length and frequency.  
This study was organized to predict the swimming performance on stroke length and frequency among state level 
professional middle distance swimmers. The investigator selected the succeeding tests to gather the data on the 
chosen criterion and predictor variables. Stroke length was measured through 50 Meters Swim Test and scores 
was recorded in meters. Stroke frequency was measured by 50 meters Swim Test and score was recorded in 
counts/ minute. The test-retest procedure was employed to discover the data's dependability. Ten individuals were 
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chosen from Madhya Pradesh Swimming Association and they underwent tests twice by the same tester in similar 
administrative conditions on predictor and criterion’s variable. 
Carl Pearson Product Moment Correlation was administered to ascertain the association among the criterion and 
predictor variables. Multiple regressions were employed to predict the criterion variable from a set of predictors. 
In this study, the predictor variable with the highest correlation to the criterion variable was identified using the 
backward selection method of multiple regressions. By cause of each predictor's contribution, the remaining 
variables were added to the equation. Significance value was set at 0.05% level. 
ANALYSIS OF DATA 
Prediction is a disclosure of an event or a program which will happen in time to come based on scientific facts. 
Predictive models are the essential component of all the systematic sports analytics program because these models 
can change the gained data into useful information. 

 
Table - 1 

Descriptive Statistics on Stroke Length and Stroke Frequency 
Sl. No Variable N Mean SD 

1. Stroke Length 20 137.47 6.94 
2. Stroke Frequency 20 46.67 1.58 

 
Table No. 01 descriptive analysis of stroke length and stroke frequency stated that, the mean value of stroke length 
and stroke frequency was 137.47 and 46.67, and Standard deviation value of stroke length and stroke frequency 
was 6.94 and 1.58. 

Table - 2 
Co-efficient Correlation among Swimming Efficiency and Chosen Variables 

Sl. No. Swimming Efficiency Correlation 
1. Stroke Length -.853* 
2. Stroke Volume -.781* 

*Tabulated value of r was 0.254 
Table No. 2 Co-efficient Correlation among Swimming Efficiency and Chosen Variables stated that the results 
ascertained that stroke length and stroke frequency were remarkably correlated with the swimming efficiency as 
the obtained ‘r’ values 0.853 and 0.781 were greater than the tabulated table ‘r’ value of 0.254. 

Table - 3 
Backward Multiple Regression Method 

Variables Entered/ Removed b 

Model  Variable Entered Variable Removed Method 
01 Stroke Length and 

Stroke Frequency 
 Enter 

02  Stroke Length Backward 
03  Stroke Frequency Backward 

 
Table No. 03 Backward Multiple Regression Method stated that, backward regression method of removal of non-
significant variables connected with the criteria set for F to remove the predictor variables was P > 0.100. The 
succeeding predictor variables like stroke length and stroke frequency were removed connected with the above 
criteria. 

Table – 4 
Backward Regression Method with Beta and’ t ' Values 

Model Variable Beta In T Significant Partial 
Correlation 

Collinearity 
Statistics 
Tolerance 

2. Stroke 
Length 

-.089d -1.008 .319 -.144 .086 

3. Stroke 
Length and 

Stroke 
Frequency 

.004e 
 

.052e 

.065 
 

1.014 

.949 
 

.315 

.009 
 

.143 

.187 
 

.253 

 
a. Dependent Variable: 400 meters free style swimming 
b. Predictors’ in the Model 2: (Constant) Stroke Volume 
c. Predictors’ in the Model 3: (Constant), Stroke Length, and Stroke Frequency 
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Table No. 4 Backward Regression Method with Beta‘t’ Value stated that the beta, ‘t’ value and its significance 
(P> 0.100), partial correlation and collinearity statistical tolerance of both excluded variable stroke length, and 
stroke frequency. 

Table - 5 
Predictor Variables’ Model Summary Connected with R-Square, R-Square Change among F-Change 

Values 
Model R R 

Square 
Adjusted 
R Square 

Std. 
Error of 

the 
Estimate 

Change Statistics 
R 

Square 
Change 

f 
Change 

df1 df2 Sig. F 
Change 

1. .984a .968 .959 .00978 .968 106.60 18 19 .000 
2. .984b .968 .960 .00968 .001 .069 1 19 .749 

 
Predictor Model - 1 (Stroke Length and Stroke Frequency): In model 1, a sig. F-change of probability less than 
0.000 was acquired with the succeeding predictor parameters namely stroke length and stroke frequency.  
Predictor Model - 2 (Stroke Length and Stroke Frequency): In model 2, a sig. F-change of probability less than 
0.894 was acquired with the succeeding predictor parameters namely stroke length and stroke frequency.  

 
Table – 5 

ANOVA for Model 1 Stroke Length and Stroke Frequency 
Variance SOS DF MS F 

Regression .133 18 .010 106.60* 
Residual .004 1 .000 

Total .137 19  
*Significant at 0.05 level with 18, 1 df = (2.19) 
Table No. 5, ANOVA for Model Stroke Length and Stroke Frequency stated that, the gained F-value 106.60 of 
Model 1 certain predictor parameters namely stroke length and stroke frequency was larger than the t-F value of 
2.19. Accordingly, there was a remarkable association between swimming ability and chosen predictor parameters 
namely stroke length and stroke frequency. 
Results 
As the multiple correlations on swimming performance with the integrated effect of the predictor variables were 
greatly remarkable, it was precisely confirmed that the regression equation has a great predictive validity. 
According to the outcomes, this equation may be positively applied in elite swimmers. The outcomes also exposed 
that the chosen biomechanical variables namely stroke length and stroke frequency were remarkably associated 
with the performance of swimming as the acquired ‘r’ values -0.853 and -0.781 respectively. 
The outcomes revealed that there was a remarkable association among performance of swimming and stroke 
length and stroke frequency. Hence, the forth hypothesis was agreed on the above said variables. 
Conclusion 
Based on these results, the regression equation was acquired for predicting the swimming performance of 
professional female middle distance swimmers. The variables, such as, stroke length and stroke frequency was 
considered as best predictors from swimming performance of professional female middle distance swimmers. It 
is further concluded that swimming performance can be enhanced or assessed through stroke length and stroke 
frequency. 
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