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ABSTRACT 

Background. The importance of using statistical approaches has increased and became necessary for researchers and 

specialists in sports biomechanics because they need more objective and accurate methods to increase knowledge. 

Objectives. Evaluate the reality of using practical significance in the articles published in scientific conferences in the 

biomechanical sport. Methods. One hundred twenty-four articles were analyzed of 134 in terms of statistical 

approaches to calculate practical significance. These results were then compared with those of statistical significance 

to reveal the extent of similarities or differences between the results. Results. The mean test, which was the most 

commonly used descriptive statistical test, was applied in 114 articles (i.e., 92%); the T-test of paired samples, which 

was the most used difference measurement tests, was involved in 45 papers (i.e., 36%), statistical tests that measure 

the relationship between variables were used in 46 articles (i.e., 37%). Likewise, no items used advanced statistical 

tests except for six articles (i.e., 5%), which used regression and factor analysis. T-test independent samples are the 

most used statistical tests in sports biomechanics articles in which the results of practical significance matched those 

of statistical significance (88%). Conclusion. The use of practical significance was almost non-existent. Also, it was 

observed that there was a large percentage of practical significance mismatch with the statistical significance of many 

statistical tests, which was a considerable negative indicator that affected the quality of sports biomechanics articles. 

KEYWORDS: Biomechanics, Statistics, Sport, Effect Size, Significance. 

INTRODUCTION 
Statistics is essential in sport biomechanics 

articles. After researchers analyze biomechanical 

variables in the kinetic analysis, the results are 

statistically processed, presented, and described 

concisely and accurately. In general, statistics is a 

mathematical science that deals with the 

collection, analysis, explanation, and presentation 

of large amounts of numerical data to extract 

relevant information. These observations-based 

analyses provide athletes with sufficient 

feedback; however, athletes lack data to achieve 

optimal improvement. For athletes to realize their 

full potential, higher data accuracy is required, 

which can be attained using a perfect statistical 

model (1). Therefore, statistical methods are 

essential regardless of the type of study and its 

purpose. Specifically, statistical methods are 

relevant to articles related to imitation and 

modeling of mechanics of muscle work, 

mechanics of injury and rehabilitation, mechanics 

of equipment for athletes, or papers related to 

sports training, events, and sports. Hence, 

statistics is the main pillar in the field of sports 

biomechanics research. We can identify two types 

of applied statistics in sport biomechanics articles 

that are descriptive and inferential. There are no 
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studies that do not use descriptive statistical or 

inferential statistics methods, especially in 

quantitative research; also, there are parametric 

and nonparametric statistics (2, 3). The 

importance of using statistical approaches has 

increased and became necessary for researchers 

and specialists in sports biomechanics because 

they need more objective and accurate methods to 

increase knowledge; thus, research design quality 

and statistical analysis directly affect this area of 

science (4). There are concerns that the vast 

majority of published research findings are false. 

The main problem is that both scientists and the 

audience confuse statistics with reality. However, 

statistical inference is an intellectual experiment, 

which shows the predictive performance of 

models concerning reality (2). Because many 

sport biomechanics articles are published in 

scientific journals, the sports biomechanics 

literature requires continuous analysis and 

evaluation, carried out by some researchers (4-6). 

To add to the already published research, we 

aspire to study and evaluate the obtained results 

in the articles published at scientific conferences 

on biomechanical sport held in Iraq. Scientific 

research in mathematical biomechanics 

extensively depends on statistical significance 

tests as a scientific method to determine whether 

differences or correlations between variables are 

statistically significant. Therefore, the statistical 

significance of hypothesis testing has become a 

traditional method owing to the researchers’ 

belief in the statistical ritual (7). The misuse of 

statistics using ‘statistical significance’ as a 

license to claim a scientific finding leads to a 

considerable falsification of the scientific process 

(8). Many experts in the field suggested 

abolishing using the term “statistically 

significant” altogether (9, 10). 

The classical definition of statistical 

significance is p ≤ 0.05, which means a 1/20 

opportunity that the test statistic is due to the null 

hypothesis's normal variation (11). Statistical 

significance indicates whether the research result 

is due to chance or sampling variability; practical 

significance is concerned with whether the result 

is useful in real life (12). This means that the p-

values estimate the error rate in rejecting the null 

hypothesis, which indicates that the p-value of 

0.05 may give rise to the probability of a type I 

error by 5% (13). Many biomechanics studies 

contain wrong statistical analyses; therefore, 

inaccurate inferences and amplification of the 

effects are standard in the field (14). Studies, 

which depended on the p-value to infer whether a 

specific value has statistical significance or is not 

essential, are confusing or maybe misleading 

(15). Therefore, p-value does not provide 

evidence for a particular model or hypothesis 

(16). Knudson (2009) has specified that when 

observing statistical significance differences, 

research reports must provide confidence limits or 

effect sizes to document the size of the effects (5). 

Cohen (2013) mentioned that the effect size refers 

to a specific phenomenon in the population 

(differences between the means or a relationship 

between the variables). This means that when the 

null hypothesis is wrong, then, consequently, 

there is a considerable difference between the 

means (17). It can be calculated according to the 

standard deviation of the differences between the 

means. Standard deviation can be used in a way 

similar to using the T-test of paired samples. As 

for the control and experimental groups, the 

support point is the control group's mean, while 

the effect size is the standard deviation value for 

the arithmetic mean of the experimental group 

performance compared with the control group. 

When analysing the variance, the effect size refers 

to the relation between independent variable or 

variables and the dependent variable or variables. 

This can be done by calculating the variance value 

of the dependent variable(s), which can be duly 

interpreted according to the dependent variable(s)  

(18). 

The abovementioned reasoning clearly shows 

that statistical significance is insufficient to make 

a correct decision and cannot be used as a 

statistical indicator to show a difference or 

relationship that is not possible; also, statistical 

significance cannot be considered for making 

decisions because it is affected by the sample size; 

therefore, the result does not have practical 

importance (19). The sufficiency is achieved only 

by calculating the test's functional significance, 

which is a statistical indicator of the ability to use 

the interpretative or applied results, mainly 

because they are not affected by the sample size. 
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Therefore, mistakes in the statistical analysis of 

sports biomechanics and the documentation of 

practical significance are common in the sports 

biomechanics literature. In this study, articles 

from specialized scientific conferences in the 

field of sports biomechanics that use statistical 

methods will be studied, and the extent of 

practical significance is used as a test to determine 

statistical relevance to examine hypotheses, 

detect the authenticity of results, and identify 

differences between the effects of statistical 

meaning and practical significance. This study's 

main objective is to find solutions that can 

improve the quality of sports biomechanics 

articles. 

MATERIALS AND METHODS 

Three scientific conferences specializing in 

sports biomechanics were held in Iraq. All 

published articles at these conferences were 

examined and analyzed. The results are published 

in "Al. Qadisiyah Journal for the Sciences of 

Physical Education" in one volume as different 

parts for each conference. Some of these articles 

were excluded (e.g., qualitative lectures and 

descriptive studies that do not use statistical 

means). Thus, the total number of articles subject 

to analysis was 124 articles of a total of 134 

articles. The variables that were analyzed 

included the number of papers at each conference, 

specialization of articles, number of authors in 

each article, the research method used, the 

statistical program used, method of statistical 

significance, level of significance, type of 

hypothesis, details of the statistics used 

(descriptive or inferential). Also, each article was 

analyzed using statistical approaches to calculate 

practical relevance. Then, these results were 

compared with those of statistical significance to 

reveal the extent of similarities or differences 

between the results. 

In the articles, the practical significance of 

sport biomechanical variables was determined by 

calculating the effect size (ES) (17, 18). The 

researcher calculated the effect size only for T-

tests (one sample, independent samples, and 

paired samples), as well as one-way ANOVA and 

the Pearson correlation coefficient; the rest of the 

statistical tests could not be used to calculate the 

effect size owing to the lack of data necessary to 

do so; the following explanation of inference size 

was used (15): 0.2-0.5 = small, 0.5-0.8 = 

moderate, > 0.8 = large for T-tests; 0.01-0.06 = 

small, 0.06-0.14 = moderate, and > 0.14 = large 

for one-way ANOVA; 0.1-0.3 = small, 0.3-0.5 = 

moderate, > 0.5 = large for the correlation 

coefficient. 

RESULTS 

Table 1 shows that the smallest number of 

articles was in the first sports biomechanical 

conference (31 articles), which accounted for 

25% of the total number of articles; the number 

of articles in the second and third conferences 

was similar (i.e., 47 and 46), which accounted 

for 37.9% and 37.1%, respectively; the smallest 

number of articles was in the basketball and 

fencing specialization (i.e., three articles), 

which accounted for 2.4% of the total number of 

articles. The most number of articles was in the 

track and field specialization (i.e., 45 articles; 

36.3% of the total number of articles). The 

number of articles published by individual 

authors was 26 (i.e., 21%). Authors published 

most articles with co-authors (i.e., 98 articles; 

79%); the descriptive method was used in 93 

articles (i.e., 75%); experimental methods were 

used in 31 articles (i.e., 25%); most articles used 

the statistical package for social sciences 

(SPSS) (i.e., 73  articles; 58.9%); the number of 

articles that did not use this program was 18 

(i.e., 14.5%). The majority of papers used a 

tabular value to detect the moral significance of 

the number (i.e., 61 articles; 49.2%); the number 

of articles, in which two methods were used to 

tabulate values and to calculate the level of 

significance to determine significance, was 10 

(i.e., 8.1%). Most articles at sports 

biomechanical conferences used the 

significance level of 0.05 (i.e., 83 articles; 

66.9%). However, the number of articles in 

which the authors used the significance level of 

0.01 was 2 (i.e., 1.6%). The number of the 

hypotheses that are used by the researchers in 

their articles are 167; 117 times used an 

alternative two-tailed hypothesis (i.e., 63.9%), 

while the number of times that used the null 

hypothesis was 5 (i.e., 2.7%). 
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Table 1. Distribution of the Number of Sports 

Biomechanics Articles According to the Study Variables 

Variables No 
Conference 

First 31 
Second 47 
Third 46 

Specialization 

Track and Field 45 
Gymnastic 15 
Weight lifting 14 
Volleyball 8 
Racquet games 7 
Football 8 
Swimming 4 
Basketball 3 
Fencing 3 
Handball 10 
General 7 

Authors 

Single 26 
Co-authorship 98 

Research methodology  
Descriptive 93 
Experimental 31 

Statistical program used 

SPSS 73 
Not used 18 
Not mentioned 33 

Method of statistical significance 

Tabular value 61 
Sig 27 
Tabular value and sig 10 
Not used 25 
Not mentioned 1 

Significance level 

0.05 83 
0.01 2 
0.05 and 0.01 6 
Not used 20 
Not mentioned 13 

Type of hypothesis 

Ho 5 
Two-tailed 117 
One-tailed 28 
No hypothesis 26 

 

Table 2 clearly shows that the mean test, 

which was the most commonly used descriptive 

statistical test, was applied in 114 articles (i.e., 

92%); the median test was used less (i.e., 7 

articles; 6%). Table 3 shows that the T-test of 

paired samples, which was the most used 

difference measurement test, was applied in 45 

articles (i.e., 36%), and chi-square was used less 

(i.e., 1 article; 1%). Statistical tests that measure 

the relationship between variables were used in 

46 articles (i.e., 37%). Likewise, no articles used 

advanced statistical tests except for six articles 

(i.e., 5%), which used regression and factor 

analysis. 

Figure 1 shows that T-test independent 

samples are the most used statistical tests in sports 

biomechanics articles. The practical significance 

results matched those of statistical significance 

(88%); the T-test of paired samples was the least 

used test (54%). 
 

 
Figure 1. Percentages for Matching and Non-Matching 

of the Results of Practical Significance with the Results 

of Statistical Significance 

 

DISCUSSION 
Based on the abovementioned results, it is 

clear that many researchers participated in such 

specialized scientific conferences. Therefore, the 

success achieved by the first scientific conference 

in Iraq and the benefits provided to the 

researchers led to increased participation in the 

next panels. Therefore, these meetings are 

essential for the development of science; 

however, these meetings require the proper 

organization to improve the benefits that 

researchers receive after attending these scientific 

conferences (20). Many articles on track and field 

are attributed to the inclusion of many sports 

competitions (e.g., running, throwing, and 

jumping). Likewise, the large number of articles 

specializing in track and field and individual 

games may be due to the ease of controlling the 

search variables, movements, and skills that 

characterize these games. They are closed skills, 

not open, which facilitates the performance 

evaluation process. Biomechanics is particularly 
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suited for evaluating sports skills; the technical 

performance of these skills mainly determines its 

success. Because many sports with high 

technology components are also individual 

sports, biomechanics can be applied to these 

sports, including track and field games (21). 

Teamwork results in better research in terms of 

quantity and quality; therefore, the partnership 

between scientific disciplines related to 

biomechanics is advantageous. Besides, work-

related partnerships provide an interactive 

environment between researchers and enhance 

bonds between them to serve the community. 

Recently, the number of co-authored articles in 

applied biomechanics and kinesiology has 

considerably increased (22). The descriptive 

approach is frequently used in sports 

biomechanics articles because the experimental 

approach is more difficult compared to the 

descriptive system and requires to control 

external variables that affect the dependent 

variable (23). Generally speaking, in the 

biomechanical articles, no specified statistical 

methods for the test-retest reliability are available 

(24); also, biomechanics tools are expensive, and 

the processes used for data extraction is usually 

time-consuming (21). If the experimental method 

is used, a researcher will use these tools again. 
 

Table 2. Number of Descriptive Statistical Tests Used and Not Used in Sport Biomechanical Articles 

Statistical Tests Mean Median Mode Std. Deviation Skewness 
Coefficient of 

Variation 

Simple 

Correlation 

Used (number) 114 7 9 110 30 24 46 

Not used (number) 10 117 115 14 94 100 78 

 

Table 3. Number of Inferential Statistical Tests Used and Not Used in Sport Biomechanical Articles 

Statistical Tests 
T-Test of One-

Sample 

T-Test of 

Independent 

Samples 

T-Test of 

Paired 

Samples 

One-Way 

ANOVA 

Chi-

Square 
Regression 

Factor 

Analysis 

Effect 

Size 

Used (number) 2 21 45 14 1 6 6 2 

Not used (number) 122 103 79 110 123 118 118 122 

 

 

Regarding the statistical program used, the 

researcher believes that SPSS is easy to use 

because it works under the Windows system; 

therefore, a user of this program will have prior 

knowledge of the operating system. It will be 

easier to use the features of SPSS (25). Regarding 

the method of statistical significance, the author 

believes that many researchers are not able to 

benefit from the P-value of the calculated 

significance level that can be obtained as part of 

the output of statistical analysis results when 

using SPSS, as shown by the results in Table 1 

(i.e., approximately 60% of the articles used it in 

SPSS); therefore, the users of the tabulated P-

value method, when they use SPSS, adhere to the 

outdated ways. Also, the use of both methods 

simultaneously (i.e., tabulated P-value and the 

level of significance) is unnecessary, has no 

meaning, and does not change statistical 

decisions; thus, it is sufficient to calculate the 

significance level determine the significant 

results. The author attributes the frequent use of 

the level of statistical significance of 0.05 to the 

linking of Types I and II errors with a reciprocal 

relationship, and neither can be reduced at the 

same time; if we seek to reduce the Type II error, 

the probability of the Type I error will increase 

and vice versa. Therefore, the strategy is to 

achieve an acceptable balance between the two in 

advance. Traditionally, this is done by specifying 

a sufficient (0.05) value that does not increase a 

lot for the Type II error (26, 27). Statistical 

hypothesis tests provide a framework to decide 

whether the observed values differ from what 

would be expected by coincidence (28). Related 

to the type of hypotheses, the two-tailed 

hypotheses are most frequently used because 

there is no supported opinion for a specific trend 

or the researchers have doubts about determining 

the direction of the relationship or differences. 

There is a misconception among many 

researchers that studies that do not reject the null 

hypothesis are not published (29). Many 

researchers have indicated that one-tailed-related 

hypotheses are not always suitable, and they 

should not be used (30). 

Statistics involves the collection, description, 

and analysis of data that are subject to random 

variation. Descriptive statistics summarizes 

collected data according to the specialized 

features of their distribution. Inferential statistics 

aims to analyze sample data to obtain an estimate 

or predict characteristics of the larger population 

from which the sample is obtained (26). 
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Descriptive statistics can be considered a first step 

for selecting and using statistical hypothesis tests 

(31). The mean is the most important statistical 

method because it is regarded as the main pillar 

for conducting and understanding all other 

complex statistics. Therefore, it is essential to 

identify the most suitable statistics for different 

measurement levels (32). When the measured 

biomechanics variables are the ratio scale levels, 

the most appropriate method to describe these 

variables is the mean; this is why it is extensively 

used in sport biomechanics articles. The T-test is 

considered to be one of the inferential statistics 

that are widely used in sports biomechanics 

articles to determine whether there is a significant 

difference between the means of two independent 

or paired groups (33); this observation matches 

that of Yim et al. (2010) who determined that T-

test is one of the most widely used statistical 

hypothesis tests (34). The author did not identify 

a considerable use of advanced inferential 

statistics, except in rare cases. This observation 

indicates a weakness of sports biomechanical 

articles that use factor analysis and regression 

analysis to reveal factors or variables that 

contribute the most to the achievement of results; 

the author did not identify any indication of the 

availability of conditions and assumptions for the 

use of inferential statistical methods because the 

reliability of the results of statistical analyses 

depends on achieving a set of beliefs that are 

made about the data in the published studies in 

physical education (6). Therefore, studies that 

evaluate variance in the reliability between tests 

or tools require designs and analyses that 

researchers rarely correctly apply (35). 

Regarding the effect size, unfortunately, it was 

used only in 2 articles out of 124; this observation 

is a negative indication for sports biomechanics 

because statistical significance is not the same as 

practical significance (36). However, statistical 

significance and practical significance (effect 

size) are related; they complement each other, but 

they do not replace each other. Therefore, good 

research practice is required to make the right 

research decision; therefore, both characteristics 

must be considered. The effect size is essential in 

the experimental studies; that is why most articles 

in this field highlight its importance to 

communicate the results' practical significance. 

Therefore, effect sizes are most useful for 

scientists because they facilitate cumulative 

science (18). Thus, the presented results show a 

mismatch between statistical significance and 

practical significance in many of the reported 

statistical tests, which indicates that this is a major 

challenge and that there are many errors in 

statistical analysis in sports biomechanics 

articles. The authors of research articles in sports 

biomechanics have to document the practical 

significance of the effects that reach the standard 

of statistical significance. Therefore, we 

recommend using the effect size to support the 

results of the statistical significance test to 

address statistical problems and obtain accurate 

and reliable results that help improve knowledge 

of sports biomechanics. 

CONCLUSION 
This study showed that researchers wanted to 

participate as co-authors at biomechanical 

conferences; their articles were in the track and 

field specialization and used a descriptive 

approach to test two-tailed hypotheses. Although 

many researchers used SPSS, they heavily relied 

on the tabulated P-value to interpret their results. 

There was a diversity in the use of descriptive and 

inferential statistical methods; however, we did 

not observe the use of advanced inferential 

statistics, except in very few cases. Unfortunately, 

the use of practical significance was almost non-

existent. Also, it was observed that there was a 

large percentage of practical significance 

mismatch with the statistical significance of many 

statistical tests, which was a considerable 

negative indicator that affected the quality of 

sports biomechanics articles. 

APPLICABLE REMARKS 

• We recommend using the practical significance 

tests to complement the statistical significance 

tests in the biomechanical articles.  

• We believe that biomechanical researchers 

need to refer to the actual value of the 

functional significance in their studies to 

better comprehend such studies' results. At the 

same time, use these results by basing future 

reviews on suitable theoretical and practical 

bases. 

• We also believe that researchers could do 

better by relying on advanced inferential 

statistics due to their significance in revealing 

the nested variables' relations. 

• A further recommendation is that the research 

papers that are accepted for publication in the 

refereed journals need to be reviewed by 

statisticians and referees.
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