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Summary: Fitness trackers (FTs) can help increase activity levels and decrease sedentary behavior. 

However, researchers have yet to examine whether individuals’ goal orientations influence physical activity 

behavior in response to FT use. This study examined whether goal orientations predicted participants’ effort 

and enjoyment while exercising and their reasons for using a FT. Participants (203 females, 57 males; Mage  

= 42.35 years) reported goal orientations, enjoyment and effort while exercising, and reasons for using an 

FT. Four stepwise linear regression analyses were calculated to assess the extent that goal orientations 

predicted effort and enjoyment while exercising and task- and ego-related reasons for using FTs. Both task 

and ego orientation scores positively predicted effort and enjoyment. Task orientation had a much greater 

influence than ego orientation over these motivational outcomes. Moreover, task orientation positively 

predicted task-related reasons for using a FT (e.g., “helps me strive to be my physical best”), while ego 

orientation positively predicted ego-related reasons for using a FT (e.g., “notifies me that I outperformed 

others”). Results suggest practitioners and FT manufacturers should consider promoting a task orientation 

(e.g., define success based on personal effort & improvement) to foster clients’ sustained motivation to 

engage in PA. 

Keywords: fitness tracker, physical activity tracker, sedentary behavior, achievement goal perspective 

theory, exercise motivation 
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Introduction  

Most people fail to reap the many physical and psychological benefits of engaging in 

regular exercise, and people also become less active across the lifespan. Physical inactivity trends 

are concerning because they are linked to prevalent chronic diseases and conditions associated 

with inactivity (e.g., heart disease, stroke, cancer, type 2 diabetes, obesity, and arthritis). Even 

small improvements in physical activity among adults could have significant effects on exerciser 

well-being and health care costs. For instance, according to the Centers for Disease Control, the 

U.S. could save approximately $5.6 billion in heart disease costs alone if just 10 percent of adults 

participated in a walking program. Much can be gained from the field of exercise psychology, if 

we are to understand how to use fitness trackers (FTs) to optimize exercise motivation. FTs were 

developed to help individuals heighten their awareness of, monitor, and increase their daily activity 

levels. These devices also deliver personalized feedback and progress on their physical activity 

(Polzien, Jakicic, Tate & Otto 2007). Activity tracker technology is extremely accessible, 

affordable, and has quickly become part of the many cultures, including the United States, Western 

Europe, and China. CCS Insight has estimated 200 million wearable devices were sold in 2020 

and that 400 million will be sold yearly by 2024. FTs have potential to help individuals decrease 

sedentary behavior, increase PA, and reduce their health care costs. Though the ubiquity of FTs 

and their capabilities suggest they have tremendous potential to help individuals adopt healthier 

lifestyles, the FT research is limited and results are mixed in terms of beneficial outcomes for 

users. Moreover, the FT research employing leading theories of motivation to understand the 

impact and interaction between user and FT capabilities is scarce. A number of systematic reviews 

and meta-analyses have helped provide a more detailed understanding of FT use and benefits. This 

research has highlighted a need for a more nuanced understanding of the motivational and 

dispositional factors that influence FT use and the subsequent motivation to engage in physical 

activity over the long term.  

Achievement Goal Perspective Theory (AGPT). One theory that has been utilized in the 

exercise psychology literature, and that could be helpful to employ in the development of effective 

physical activity tracker technology is AGPT. Nicholls (1984; 1989) wanted to address the 

question of how to optimize motivation among all individuals, and he suggested that a key factor 

is their personal definitions of success (i.e., goal orientations). Nicholls argued there are two types 

of goal orientations: task and ego. Individuals who adopt a high task orientation define success 
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based on their personal effort, skill mastery, and improvement, whereas individuals who adopt a 

high ego orientation define success based on their normative standing in comparison to others. 

That is, they feel most successful when they outperform others, win, and/or are ranked high among 

their peers (Nicholls 1989). Goal orientations are orthogonal so that individuals can be any 

combination of task and ego orientation (i.e., high and/or low in one or both).  

Nicholls (1989) predicted that a high task orientation was key to optimizing motivation 

over time and that individuals high in task orientation would give high effort, seek challenges, and 

persist in the face of obstacles, regardless of their perceived ability. The predictions are more 

complex for ego-orientation and dependent on perceived ability. High ego orientation for 

individuals with high perceived ability would lead to similar adaptive responses (high effort, seek 

challenge, persist). However, a high ego orientation combined with low perceptions of ability 

would lead individuals to exert low effort, avoid challenge, and demonstrate low persistence, 

unless paired with a high task orientation. When individuals gauge success by controllable factors 

such as effort and improvement (i.e., a task orientation), this seems to protect against the adverse 

effects of a unilaterally high ego orientation for those with low perceived ability (i.e., who base 

success on less controllable factors such as outperforming others). 

Research has supported Nicholls’ tenets in the physical activity domain (Lochbaum et al. 

2016), illustrating that a high task orientation is often associated with adaptive achievement 

strategies, positive emotions, desirable behaviors, a mastery/task climate, intrinsic motivation, 

perceived competence, and trait self-esteem, while ego orientation has been linked to less adaptive 

thoughts, emotions, and behaviors. Most notably, task orientation has been consistently associated 

with effort and enjoyment in the physical domain (Lochbaum et al. 2016). Nicholls’ AGPT is 

relevant when considered with respect to the reasons that individuals use physical activity trackers. 

Individuals high in task orientation would more likely use FT to help them monitor their personal 

effort and improvement, whereas individuals with high ego orientation would be more inclined to 

employ FT to gauge their performance in comparison to other users. Though research has not 

currently addressed this specific question, Brown (2016) recently examined adults’ pedometer 

steps across a walking intervention where they were encouraged to be either more task or ego-

oriented. These university employees took significantly more steps when they received messages 

encouraging their focus to be on their personal effort and improvement (i.e., promote a task-

orientation) versus emphasizing the importance of outperforming others in their group (i.e., 
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promote an ego-orientation). Likewise, Bort-Roig et al.’s (2014) systematic review of smartphone 

technology use and physical activity found that the FT’s no longer had a beneficial impact when 

interventions utilized competition-based strategies in an effort to promote physical activity 

engagement.  

It follows that the reasons exercisers identify for using an FT might be directly impacted 

by their goal orientations. For example, if individuals define success in exercise based on their 

personal effort and improvement, they would be more likely to indicate they use FT for task-

oriented reasons, such as monitoring their effort and improvement, and fostering social 

connections where they can support others in their pursuit of positive health behaviors. In contrast, 

it seems logical that individuals who define success based on their comparison to others (i.e., have 

a high ego orientation) would be more likely to wear FT to receive information about their 

performance comparison to others, and these reasons would impact their physical activity 

behavior. Thus, the first purpose of this study was to develop a measure to assess the task- and 

ego-related reasons university employees use FT. The second purpose of the study was to examine 

how goal orientations predict FT (i.e., task and ego) reasons, effort, and enjoyment. Task 

orientation was hypothesized to be positively linked to task-related reasons for using FT, exercise 

effort, exercise enjoyment. It was also hypothesized that ego orientation would be positively linked 

to ego-related reasons for using FT and would negatively predict effort and enjoyment. 

 

Methods 

 

Analyses. Analyses were conducted using Mplus 7 and SPSS 22. Two Exploratory Factor 

Analyses were conducted to determine the factor validity of items on the task and ego reasons for 

using FTs scale for both the total sample and females (Tables 1 and 2, respectively). Descriptive 

statistics and Pearson correlations for each scale for the total sample and both males and females 

separately are posted in Tables 3 and 4, respectively. Four separate stepwise regressions were 

conducted to examine the extent that goal orientations (TO, EO) predicted a) task-related reasons 

for using FTs; b) ego-related reasons for using FTs; c) exerciser effort; and d) exerciser enjoyment 

(Table 5). 
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Table 1 

EFA Factor Loadings for Total Sample and Female Participants: Task-related Reasons for Using Fitness Tracker 

Items 

 Total Sample Females Only 

Item 
Factor 1 

(Ego) 

Factor 2  

(Task) 

Factor 1 

(Ego)  

Factor 2  

(Task) 

Stem: A reason I wear my physical activity tracker is 

because I like to receive information that. . . 
    

1. . . . encourages me to try hard. .04 .64* .01 .63* 

2. . . . shows I have tried hard. .06 .58* .06 .56* 

3. . . . leads me to give greater effort to reach a new 

milestone/personal best. -.02 .69* -.11 .73* 

4. . . . helps me monitor my personal improvement 

over time. -.09 .54* -.10 .50* 

5. . . . shows a chart of my daily improvement in steps 

or activity level (light, moderate,  vigorous). .00 .50* .03 .49* 

6. . . . challenges me to be physically active.   .02 .68*        .04 .61* 

7. . . . helps me maintain my physical activity level. -.07 .53* -.02* .40* 

8. . . . helps me to see my personal improvement. -.18* .63* -.17* .62* 

9. . . . notifies me of my patterns of physical inactivity. -.18* .48* -.19* .48* 

10. . . . helps me strive to be my physical best. .06 .69* .06 .68* 

11. . . . spurs me to strive to reach my personal best. .03 .79* .02 .77* 

12. . . . updates me on how I am progressing toward my 

physical activity goals.  -.10 .62* -.12 .60* 

*Indicates significant loading p < .05 

 

Table 2 

EFA Factor Loadings for Total Sample and Female Participants: Ego-related Reasons for Using Fitness Tracker 

Items 

 Total Sample Females Only 

Item 
Factor 1 

(Ego) 

Factor 2  

(Task) 

Factor 1 

(Ego)  

Factor 2  

(Task) 

Stem: A reason I wear my physical activity tracker is 

because I like to receive information that. . . 
  

  

1. . . . notifies me that I outperformed others. .81* -.05 .81* -.07 

2. . . . informs me that I engaged in more physical 

activity than others I know. .78* -.14* .79*   -.12* 

3. . . . I am outperforming (more active than) others in 

my physical activity group. .86*  .01 .86*   .01 

4. . . . alerts me about where I rank on a leaderboard 

(or compared with others). .78*  .06 .78* .08 

5. . . . updates me that I have received more digital 

badges/awards/trophies than others.   .61*  .02 .65* .01 

6. . . . I am competing well against others in my 

physical activity group who use the same device. .82*  .02 .84* .04 

7. . . . encourages me to be more active than others. .73*  .07 * .06 
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8. . . . updates me on how I am progressing toward my 

goal of outperforming others. .91* -.07 .93* -.07 

9. . . . indicates to me that my physical activity level is 

greater and/or higher than others. .86* -.02 .86* -.01 

10. . . . I can share with friends/family members so we 

can call people out for not reaching our goals. .56* -.01 .59* -.06 

11. . . . updates me that I am successfully competing 

against others (e.g., complete more steps, perform 

with higher intensity). .82*  .07 .80* .10 

*Indicates significant loading p < .05 

Table 3 

Scale Correlations and Descriptive Statistics for the Total Sample 

 

 

 

 

 

 

 

 

 

*p < .05, **p <. 001 

 

Table 4 

Scale Correlations and Descriptive Statistics by Gender 

 1 2 3 4 5 6 

1. Task Orientation 1.00      

2. Ego Orientation .13 

.29* 1.00    

 

3. Task-Related Reasons .36** 

.29* 

.12 

-.19 1.00   

 

4. Ego-Related Reasons .11 

.08 

.60** 

.38** 

.20** 

.23 1.00   

5. Effort .43** 

.51** 

.22** 

.25 

.32** 

.19 

.17* 

.23 1.00  

6. Enjoyment .42** 

.27* 

.17* 

.31* 

.17* 

.16 

.19** 

.20 

.69** 

.66** 1.00 

Mean 4.25 

4.26 

1.83 

2.12 

4.11 

3.88 

1.93 

1.83 

3.70 

3.92 

3.42 

3.61 

SD .58 

.66 

.82 

.98 

.50 

.68 

.85 

.64 

.82 

.68 

.97 

.85 

Alpha .81 

.87 

.89 

.88 

.86 

.91 

.94 

.90 

.86 

.73 

.91 

.86 

Note.  Female responses are bolded.  Male responses are not bolded. *p < .05, **p <. 001 

 

     1    2    3    4    5    6 

1. Task Orientation 1.00        
2. Ego Orientation   .19** 1.00       
3. Task-Related Reasons   .32**  -.01  1.00      
4. Ego-Related Reasons   .11    .53**  .21** 1.00     
5. Effort   .44**    .25**  .25**  .17** 1.00    
6. Enjoyment   .38**   .21**  .15*  .19**   .69** 1.00   

Mean 4.23  1.95  4.06  1.91  3.75  3.46  

SD   .63    .87    .55    .81    .79    .95  

Alpha   .84    .89    .88    .94    .84    .91  
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Table 5 

Stepwise Multiple Regression For Variables Predicting Reasons for Using PATT, Exercise Effort, and Enjoyment 

 

Variable   B SE B β 

Task-Related Reasons for Using PATT    

 Step 1    

 Task Orientation  .30 .06 0.32** 

 R2  = .10 for Step 1 (p <.001).  

Ego-Related Reasons for Using PATT    
 Step 1    

 Ego Orientation .48 .05 0.53** 

 R2  = .28 for Step 1 (p <.001).  

Effort    

 Step 1    

 Task Orientation  .55 .08 0.41** 

 Step 2    

 Ego Orientation .15 .05 0.16** 

 R2  = .21 for Step 1: ΔR2  = .03 for Step 2 (p <.05).   
Enjoyment    

 Step 1    

 Task Orientation  .57 .10 0.35** 

 Step 2    

 Ego Orientation .18 .07 0.16* 

*p < .05, **p <. 001 
 

Participants  

Participants (N = 261; M = 42.14 years, sd = 11.83; 57 males: M = 41.59 yrs, sd = 13.50; 

203 females: M = 42.35 yrs, sd = 11.35; 1 “other”) between 23 – 74 years old included faculty, 

staff, and administrative employees in the U.S. (from 73 different institutions). The sample 

identified as Caucasian/White (75 %); Asian, Black/African American (3.9 %), and Hispanic (2.6 

%). Participation inclusion criteria included monitoring PA with a FT during waking hours and 

bouts of PA.  

Procedure  

Permission to administer both a digital and hard copy version of the survey was obtained 

by the Human Subjects Committee of the Institutional Review Board. A measure was developed 

for the purposes of this study to assess exerciser’s reasons for wearing FTs, conceptualized as task 

and ego-involving.  

Measures 
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Goal Orientations. The Goal Orientation in Exercise Measure (Petherick & Markland, 

2008) was used to assess participants’ goal orientations with regard to exercise. Participants rated 

five task and five ego items on a 5-point scale, ranging from 1 (strongly disagree) to 5 (strongly 

agree). The stem “I feel most successful when…” was used. Sample items include, “. . . I can 

prove to others that I’m the best” (ego) and, “… I exercise at a level that reflects personal 

improvement” (task). Petherick and Markland (2008) reported acceptable internal consistency for 

the task (α = .78) and ego scales (α = .88). 

Reasons for Using a Physical Activity Tracker Survey. Task- and ego-related reasons. 

This measure was developed for the purposes of this study to assess participants’ task and ego 

reasons for wearing FTs and included 28-items. The scale included 16 task-related reasons for 

using FT items and 12 ego-related reasons. A 5-point Likert scale ranging from 1 (strongly agree) 

to 5 (strongly disagree) was used. The stem read, “A reason I wear my physical activity tracker is 

because…”. Sample items include, “… I like to receive information that leads me to give greater 

effort” (task) and “…that notifies me that I outperformed others in my social network” (ego). 

Exercise Effort and Enjoyment. Exercise effort and enjoyment was measured using the 

effort and enjoyment subscales of the Intrinsic Motivation Inventory (IMI; McAuley et al., 1989). 

Participants rated their responses on 5-items using a five-point scale, ranging from 1 (strongly 

disagree) to 5 (strongly agree). A sample item is “I try hard while I exercise”. A sample enjoyment 

item is “I enjoy exercise very much”. McAuley et al. (1989) determined the internal consistency 

of the effort and enjoyment subscales (α = .84; α = .78), respectively, to be satisfactory.  

 

Results 

Two separate EFAs were conducted with the total sample and the sample of female 

participants to examine the task and ego-related reasons for using FT. There were not enough male 

participants in the study to conduct a separate EFA for males. The results of the total sample EFA 

revealed each of the 28 items had significant factor loadings. Loadings below .4 and/or items that 

loaded on both factors were considered weak items. Five items met the cutoff criteria and were 

arranged by the size of the difference between their loadings on factor one and factor two of the 

model. Beginning with the item with the largest factor loading difference, these items were 

removed one at a time. The model was run until each of the five items was removed, at which time 

the model demonstrated acceptable fit. The final model contained a total of 23 items, with 12 task-
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related reason items and 11 ego-related reason items for using FT. The two-factor model fit indices 

indicated acceptable model fit with a comparative fit index (CFI) of .90, Tucker-Lewis Index (TLI) 

of .88, root mean square error of approximation (RMSEA) of .08, and standardized root mean 

square residual (SRMR) of .05. Using the initial 28-item model, a second EFA was conducted with 

female participants. The same process noted above was followed to determine if all items should 

remain in the model. The two-factor model fit indices indicated acceptable model fit with a CFI of 

.93, Tucker-Lewis Index TFI of .91, RMSEA of .07, and SRMR of .04.  

Cronbach’s alpha coefficients, descriptive statistics, and correlations were calculated for 

the total sample and separately for females and males. Pearson correlations can be found in Tables 

2 and 3. Overall, participants reported higher task orientation and relatively low ego orientation, 

as well as moderate effort in and enjoyment of physical activity. Participants also reported more 

task-related reasons than ego-related reasons for using FT. On average, participants rated items 

involving awareness of physical activity and reminders to be physically active higher than items 

involving sharing information with their doctor or on social media. Four stepwise linear regression 

analyses were calculated to assess the extent that goal orientations (task and ego) predict a) task-

related reasons for using FT; b) ego-related reasons for using FT; c) exercise effort; and d) 

enjoyment. In each linear regression, the predictor variables (task and ego orientation) were 

modeled and added (i.e., based on hypotheses) or removed one at a time in a stepwise manner in 

order to obtain the most robust model. These predictor variables were removed from each model 

based on their partial F-tests statistics.  

The first linear regression examined the relationship between goal orientations and task-

related reasons for using FT. The positive and significant relationship between task orientation and 

task-related reasons for using FT (based on the bivariate correlation) and theoretical support 

suggest task orientation should be modeled as the first predictor variable and ego orientation added 

as the second predictor variable. As expected, the results revealed participants’ task orientation 

was the only significant predictor (ego orientation did not contribute) of task-related reasons for 

using FT [R2  = .10, F (1, 251)  =  28.63, p < .001, 95 % CI (2.34, 3.28)] and accounted for 10 % 

of the variance in task-related reasons for using FT scores. A second linear regression examined 

the role of goal orientations in predicting ego-related reasons for using FT. Due to the positive and 

significant relationship between ego orientation and ego-related reasons for using FT (based on 

the bivariate correlation) and theoretical support from AGPT, ego orientation was modeled as the 
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first predictor variable and task orientation was added as the second predictor variable. As 

hypothesized, the results of the regression indicated ego orientation was the only significant 

predictor of ego-related reasons for using FT [R2 = .28, F (1, 251) = 96.08, p < .001, 95 % CI (.78, 

1.19)] and accounted for 28 % of the variance in ego-related reasons for using FT. A third linear 

regression examined the role of goal orientations in predicting effort. Theoretical support and 

linear correlation values led researchers to enter task orientation as the first predictor variable. The 

regression revealed both task orientation t(243) = 7.01, p <.001 and ego orientation t(243)  =  2.80, 

p <.05 scores significantly and positively predicted effort scores, accounting for 20.8 % of the 

variance in effort [(R2  =  .21, F(1, 243)  =  33.11, p < .05, 95 % CI (.50, 1.81)]. R2 values indicated 

that task orientation made a greater contribution than ego orientation in predicting exercise effort 

scores Lastly, the fourth linear regression examined the role of goal orientation in predicting 

enjoyment. Theoretical support and linear correlation values led researchers to enter task 

orientation as the first predictor variable. The regression revealed both task orientation t(242)  =  

5.94, p < .001 and ego orientation t(242)  =  2.61, p < .05 scores significantly and positively 

predicted enjoyment scores and accounted for 16.2 % of the variance in enjoyment [R2  =  .16, F 

(1, 243)  =  24.61, p < .001, 95 % CI (-.12, 1.50)]. R2 values indicated that task orientation was a 

stronger predictor of enjoyment than ego orientation (Table 4). 

 

Discussion  

The purpose of the study was to examine how goal orientations predict reasons for FT use 

(i.e., task and ego), effort, and enjoyment of exercise, and to develop a measure to assess the task- 

and ego-related reasons FTs are used. The EFA models for both the total sample and the female 

sample provided support for the two-factor structure of the FT measure. As expected, task 

orientation was found to predict task-related reasons for using FTs and ego orientation was found 

to predict ego-related reasons for using FTs. Although both task and ego orientation were found 

to be positive predictors of exercise effort and enjoyment, task orientation was found to be a much 

stronger predictor of effort and enjoyment. High ego orientation paired with low task orientation 

is typically associated with less adaptive outcomes including greater tension/pressure and lower 

enjoyment (Treasure & Roberts 1994). These findings may help inform practitioners in their 

intervention efforts to foster greater enjoyment of physical activity, which has proven challenging. 

Research suggests that the benefits of FTs are maximized when paired with personalized 
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interventions, and even then it has proven a formidable challenge to help sustain motivation over 

the long term. Utilizing AGPT to help optimize FT use may aid in overcoming potential barriers 

to continued FT use and motivation to engage in exercise. For instance, the results of the current 

investigation are conceptually aligned with the tenets of Nicholls’ (1989) AGPT. If individuals use 

FT for reasons that place value on effort, personal improvement, and skill mastery, it is likely that 

they will experience more control over their progress, put forth high effort, and sustain motivation 

by seeking to continuously master new skills during exercise (Roberts 2012). Likewise, individuals 

who hold a high ego orientation and utilize their FT for ego-related reasons may feel less control 

over their experience due to normative comparisons. Moreover, the results of the current 

investigation suggest that ego orientations are linked to more extrinsic rewards, suggesting 

motivation to continue exercising over time may be thwarted. Anshel (2014) notes that new 

exercisers are more likely to sustain their motivation to exercise and to engage in healthy behaviors 

if goals are intrinsic. It is essential for FT companies to understand these relationships and 

underlying motivational processes related to exercise if they are to maximize the potential benefits 

of FTs.  

FT software companies may reach consumers from the moment they activate their 

FT. Typically, new consumers begin using their new FT by registering their device with the 

company’s software and application platform. Upon device registration, individuals may 

complete an online survey that includes a measure of their goal orientation (e.g., the Goal 

Orientation in Exercise Measure; GOEM), specify their physical activity goals, and indicate 

notification preferences. These users may then receive a brief summary and description of their 

GOEM score, and information about how they can maximize the use of their FT to enhance their 

task orientation and support their goals (e.g., attaining high effort, personal improvement, and 

consistent physical activity levels). Lastly, FT software companies can emphasize 

the assistance provided by their technical support staff, who are trained in health and exercise 

psychological theory. One additional strategy FT companies may use to market FT to adult 

consumers includes emphasizing that the devices are capable of monitoring users’ skill mastery, 

personal improvement, and effort. FT software designers can design progress messages/activity 

notifications to reflect these capabilities, such as praising high effort when individuals achieve a 

personal best. Research suggests such messages will increase the likelihood that participants will 

experience more positive motivational responses (Brown 2016). Also promising is that smartphone 
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users prefer features such as progress-tracking, goal-setting, and problem-solving in their 

applications (Rabin & Bock 2011). By applying this strategy, FT companies may help to optimize 

users’ exercise experiences and meet the needs of their consumers.  

It is necessary to acknowledge limitations of the study. To begin, responses from 

participants were collected at one time point and may not accurately represent individuals’ 

perceptions of their FT use over weeks, months, or years. It may be more beneficial to check for 

FT patterns of behavior change versus behavior consistency. Further, participants self-reported 

their physical activity, FT patterns, and experiences using FTs. Also, data may be more precise if 

the study was conducted in a controlled setting or if participants were assigned to groups based on 

their specific types of physical activity. Additionally, self-report errors with regard to physical 

activity could be eliminated if data were collected by FTs and sent directly to the researcher. 

Finally, the researchers examined effort and enjoyment associated with physical activity. 

However, there are additional outcomes linked to long-term, positive experiences in physical 

activity settings that could be considered in future research. For example, exercise commitment 

was previously examined in an exercise setting (Brown & Fry 2014). These findings would expand 

researchers’ understanding of the role of FT in users’ exercise experiences. Additionally, the 

results would provide FT software companies with the information they need to capture the interest 

and investment of consumers.  

 

Conclusion 

To conclude, the present research provides an initial assessment of the predictive roles of 

goal orientation (task, ego) to goal orientation-related reasons for using FT and to exercise effort 

and enjoyment. The results reveal the benefits of adopting a high task orientation and utilizing FTs 

for reasons that reflect high effort, task mastery, and personal improvement for positive physical 

activity outcomes. Future studies may continue to explore the role of FT interventions that employ 

AGPT tenants in physical activity-based settings.  
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Summary. During a karate competition, a competitor in the kata discipline may choose one kata of 102 

katas on the list. This kata must not be repeated. Katas differ in duration, complexity, number of fast and 

slow techniques, which also means different intensity, physiological response of the karateka body and 

energy coverage. Problems and Aim. In our study, we focused on the identification and assessment of 

the duration and difficulty of selected katas by monitoring the internal response of the human body (heart 

rate, lactate) of three top women´s Slovak national team karate competitors of kata individual categories 

during training and competition. Methods. The research sample consisted of 3 karate kata athletes (age 

17.3 years, body height 161.7 cm, body weight 55.7 kg), who trained kata on average 7 years. To evaluate 

the indicators of the internal body load in selected katas we used mean, standard deviation, min-max. 

Results. The highest mean maximum heart rate values athletes had during performance kata Gojushi Ho 

(187 ± 8.2 bpm). The highest average heart rate values were observed during performance kata 

Chatanyara Kushanku (171 ± 9.9). Similarly, we found the highest mean values of blood lactate 4 minutes 

after performance kata Chatanyara Kushanku. (7.6 ± 2.5 mmol.l-1). The longest duration had the kata 

Suparinpei (204 ± 13 s). There was a significant difference in level of blood lactate reached in different 

katas (p ≤ 0.05) and the duration of katas. Conclusions. The duration of 5 most common katas used at the 

high level competition is different (p ≤ 0.05), thus the intensity expressed by the frequency of the 

techniques, and heart rate and blood lactate concentration. ATP-PCr energy system seems to be the major 

contributor while contribution of the aerobic energy system rises with the increase in duration of kata.  

 

Key words: karate, kata, heart rate, lactate 

  

Introduction 

According to Čierna (2014), kata is a means of aesthetic expression, considered as 

a measure of technical development and advancement of the karateka. Sport performance in 

kata is determined by a whole number of different factors. Zemková (2006) indicates, that 

performance in karate is certainly affected by the motor, physiological, technical, somatic, 
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tactical and psychological determinants. In the study of Invernizzi et al. (2008) the internal load, 

in the form of heart rate monitoring, was tracked during practice, where they compared the 

maximum performance of kata individuals and teams.  Arriaza (2009) monitored the mean heart 

rate values of kumite and kata practitioners, where kata competitors reached average heart rate 

values of 142 bpm.  

Heart rate values were monitored by Penov et al. (2020) during the national kata 

competition, in which the three katas were performed by each subject. Results showed mean 

heart rate values 179 ± 11.55 bpm, 180 ± 11.63 bpm and 181.5 ± 15.44 bpm during first, second 

and third kata respectively. 

Higher heart rate values may also be affected by the pre-start condition, in which the 

athlete experiences the heart rate increase even without a load. The effect of higher heart rate 

values is mediated by the sympathetic nervous system, as evidenced by higher levels of 

epinephrine and norepinephrine (Hamar & Lipková 1996).  

The intensity of the body's internal load can be assessed based on the concentration of 

blood lactate (Bielik 2014). The ability to release the lactate from muscle cells (mainly type II 

muscle fibres) into the bloodstream directly depends on the amount of its production. Usually, 

these values are used to define the metabolic stress of a given activity or load on the body and 

depend on total lactate production, transport, metabolism, and elimination (Wirtz et al. 2014). 

In the methodology of measuring blood lactate, testing is essential. Bielik (2014) mentions two 

options can be used from the earlobe or the fingertip. Bielik et al. (2006) did not find a 

significant difference in blood lactate values using these two types of blood sampling. Chren 

(2011) and Štefanovský et al. (2014) state that in sports where the nature of the load is highly 

intense (judo, dance sports, etc.). It is appropriate to perform blood sampling in the range of 5 

- 8 minutes after the performance.  

Bussweiler and Hartmann (2012) examined metabolic demands and partial energy 

supply during the basic kata (Heian Nidan, Shotokan) performed once and twice in a row 

without rest, in six male kata competitors (age 29 ± 8 years; height 177 ± 5 cm, body mass 75 

± 9 kg). This basic kata consists of 26 movements, and its duration is about 30 s. The energy 

contribution of anaerobic alactic, anaerobic lactic and aerobic metabolism 52, 25, resp.23 %. In 

two consecutive executions, the energy supply ratios were 33, 25 and 42 %. Despite the 

relatively high concentration of blood lactate 8.1 mmol.l-1, which could indicate the dominance 

of anaerobic lactic energy system supply, anaerobic lactic metabolism covered only 17 – 31 % 

of total energy requirements. Arriaza (2009) found an average blood lactate level of 8.79 

mmol.l-1 in his sample, with the range of values 6.8 – 10.6 mmol.l-1. The progressive increase 
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in the average values of lactate during the competition was observed in work Penov et al. (2020) 

from resting 1.4 ± 0.32 mmol. l-1 up to 7.1 ± 2.35 mmol/l-1 after the last round of kata.  

  Arriaza (2009), Bussweiler and Hartmann (2012) determined the values of heart rate 

and blood lactate in kata individuals after performing kata, without analyzing the relationship 

to the specific kata, Penov et al. (2020) in turn, evaluated the response of the competitors´ 

organisms with an increasing number of katas executed during multiple rounds in the 

competition. 

In our study, we focused on assessing the difficulty of selected kata based on monitoring 

the physiological response of the body (maximum heart rate, average heart rate, lactate) of three 

top women´s Slovak national team karate competitors of kata individual categories during 

practice and competition. 

 

Methods  

Participants 

The research sample consisted of three women´s karate athletes (age 17.3 years, body 

height 161.7 cm, body weight 55.7 kg), who practice kata minimally seven years. The 

participants were members of the Slovak club Sports school karate Prievidza. Karate athletes 

included in this study regularly attended national or international tournaments. All athletes, or 

their legal representatives, voluntarily signed a consent agreement form. The study design 

received ethical approval from the local Ethics Committee.  

Procedures 

Data were collected multiple times, during the training session, at the international 

Grand Prix Slovakia and the Slovak National Championships. The athletes performed each kata 

repeatedly multiple times, once in training and twice in competition. Before the experimental 

protocol all participants realized an anthropometric valuation. After familiarization with the 

procedures and a free warm-up, each athlete underwent a total of five katas (Paiku, Suparinapei, 

Gojushi Ho, Chatanyara Kushanku, Nipaipo) in one session with a recovery of 8 minutes 

between katas, protocol similar to Invernizzi (2008). Data During the kata performance, we 

recorded the parameters of the physiological response of the body (the maximal and average 

heart rate using the chest strap POLAR H7 Bluetooth Smart Heart Rate Sensor, fig. 1). The 

katas were performed with the maximal effort. 
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Figure 1 

Polar for heart rate data acquisition (cirquee 2018) 

 

Blood samples were taken from our subjects 4 minutes after each performed kata. To analyze 

blood lactate levels, we used an Accutrend device from Accusport (fig. 2).  

 

Figure 2    

Device for measuring the value of blood lactate from blood samples (laberservis 2018) 

 

Indicators of the intensity of the body's load in our work were values of heart rate and 

blood lactate. 

Statistical analysis 

We used basic mathematical-statistical characteristics (mean, minimum, maximum, 

standard deviation). We assessed the homogeneity of the data by the Shapiro-Wilk test. To 

assess the differences in physiological parameters between katas we used the nonparametric 

Anova method for independent samples. We set the level of significance at p ≤ 0.05. 

 

Results 

Heart rate 

There was no significant difference in maximal heart rate (HRmax) between katas.  The 

highest mean value of the maximum heart rate achieved by our probands was during kata 

Gojushi Ho, 187 ± 8.2 bpm, the lowest value during kata Paiku 180 ± 13.5 bpm. The highest 



18 

 

value was reached by one of the probands during kata Suparinpei, the value was 195 bpm (fig. 

3). 

 

Figure 3 

Maximal heart rate values in different katas 

 

We have not found the significant difference in average heart rate (HRavg) between 

katas. The highest mean value of the average heart rate was reached during kata Chatanyara 

Kushanku, 171 ± 9.9 bpm, the lowest during kata Paiku 160 ± 13.3 (fig. 4).  

 

 

Figure 4 

Average heart rate values in different katas 

 

Lactate 

There was a significant difference in level of blood lactate (La) reached in different katas 

(p≤0.05). The highest mean value of blood lactate was reached during kata Chatanyara 

Kushanku 8.3 ± 2.9 mmol.l-1. The lowest mean value of blood lactate was reached during kata 

Paiku 4.5 ± 1.2 mmol.l-1 (fig. 5).  
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Figure 5 

Mean blood lactate values in different katas 

 

There was a significant difference in between the duration of performed katas (p ≤ 0.05). 

In figure 6 we can see that the longest kata performed by our sample was kata Suparinpei (204 

± 13 s). Contrary, the shortest kata was Heiku (105 ± 16 s).  

 

 

Figure 6 

Time duration of performed katas 

 

In Table 1 we can see a summary of the data obtained in our research. Overall highest 

values of the internal response of the body were observed during the Chatanyara Kushanku, 

which was the second longest kata in our group (147 ±19 s), Contrary, the lowest values of the 

internal response were observed during kata Paiku, which was the second shortest in our group 

(112 ± 9 s). 
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Table 1    

Values HRmax, HRavg and La measured during selected katas 

 

kata Paiku Gojushi Ho Nipaipo Ch-k Suparinpei Heiku p 

time [s] 112 ± 9 143 ± 8 116 ± 12 147 ± 19 204 ± 13 105 ± 16 0.05 

HRmax [bpm] 180 ± 13.5 187 ± 8.2 185 ± 3.5 186 ± 6.4 185 ± 9.6 183 ± 5.3 ns 

HRavg [bpm] 160 ± 13.3 170 ± 11.2 166 ± 11.7 171 ± 9.9 166 ± 11.3 170 ± 12.7 ns 

La [mmol.l-1] 4.5 ± 1.2 5.7 ± 1.2 4.8 ± 0.3 8.3 ± 2.9 4.9 ± 1.7 5.7 ± 0.8 0.05 

 

Discussion 

Our probands reached the highest mean values of maximum heart rate during kata 

Gojushi Ho (187 ± 8.2 bpm), then kata Chatanyara Kushanku (186 ± 6.4 bpm) and Suparinpei 

(185 ± 9.6 bpm). Longová (2009) found in her work similar results for kata Suparinpei. Hrubý 

& Polgár (2004) assumed that during the performance kata Suparinpei the probands would 

reach the highest values in heart rate among all the performed kata, but similarly to our results, 

the values in different katas were comparable. Kata Suparinpei is the longest among many other 

katas according to Argajová et al. (2020), contains the highest number of fast and slow 

techniques (203 s, 189 tech., 78 fast vs. 66 slow. Penov et al. (2020) recorded the mean 

maximum heart rate values of Bulgarian karatekas at the national championship during three 

rounds: 179 ± 11.55, 180 ± 11.63 and 181.5 ± 15.44 bpm. 

    We measured the highest average heart rate value during kata Chatanyara Kushanku  

(171 ± 9.9 bpm), followed by kata Heiku (170 ± 12.7 bpm) and Gojushi Ho (170 ± 11.2 bpm), 

and the lowest value during kata Paiku (160 ± 13.3 bpm). Arriaza (2009), in his research, 

recorded the average heart rate value during training (142 bpm). This low value is probably due 

to the reduced intensity of performing the kata, as it was training without the opponent, 

competitiveness, which eliminated the influence of the pre-competitive condition, including 

stress factor.  

Highest mean blood lactate values were observed after performing kata Chatanyara 

Kushanku (8.3 ± 2.9 mmol.l-1; highest 12.2 mmmol.l-1; lowest 5.6 mmol.l-1), followed by kata 

Gojushi Ho (5.7 ± 1.2 mmol.l-1; highest 7.2 mmol.l-1; lowest 4.3 mmol.l-1) and Heiku (5.7 ± 0.8 

mmol.l-1; highest 6.7 mmol.l-1; lowest 4.8 mmol.l-1). Lowest values we found after execution 

kata Paiku (4.5 ± 1.2 mmol.l-1; highest 6.3 mmol.l-1; lowest 3.0 mmol.l-1). Arriaza (2009) found 

mean lactate values in his sample 8.79 mmol.l-1, with range of 6.8 – 10.6 mmol.l-1, Penov et al. 

(2020) gradually recorded values 1.4 ± 0.32 mmol.l-1 in rest, 4.7 ± 1.91 mmol.l-1 after first, 6.8 

± 2.59 mmol.l-1 after second and 7.1 ± 2.35 mmol/ l-1 after third round in competition.  
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We found higher blood lactate values in comparison with Massuca et al. (2014), 

probably due to the longer duration and more difficulty of our kata. We ensured maximum 

effort of our probands by data collection during the competitions.  

In terms of the average duration of individual kata, we recorded the following values. 

The longest kata in our sample was Suparinpei (204 ± 13 s), which consists of 189 techniques 

(0.93 movm./s) - 78 fast and 66 slow - 1.18 ratio (Augustovičová et al. 2018; Argajová et al. 

2020), followed by kata Chatanyara Kushanku (147 ± 19 s) and Gojushi Ho (143 ± 8 s). 

Contrary, kata Heiku (105 ± 16 s) turned out to be the shortest kata in our sample. When we 

took a better look at the relationship between the duration of the selected katas and the internal 

response of the individual probands, we found interesting connections in several cases. 

Correlation between variables HRavg and La was assessed by a Spearman’s correlation 

coefficient (r = 0.907; p ≤ 0.01). 

The results of our work support the known relationship between the execution time of 

selected katas and the internal response of the body. Many cases have shown that the different 

time execution of given kata leads to different observed values of maximal and average heart 

rate and blood lactate in karate competitors. The dynamic executing of kata, the increasing 

number of techniques per second, and shorter rest intervals, leads to the pronounced body 

response, such as the increasing heart rate and concentration of blood lactate. The increasing 

the frequency of techniques with the simultaneous increase of internal response we consider as 

the evidence of the perception of increased external intensity. On the contrary, when the 

executing is slower with longer breaks between rapid techniques, there is a rather moderate 

physiological response of the body, as we observed in our work. Based on this knowledge, we 

can distinguish better kata competitors from others.   

Limitations of the study 

In this pilot study we analysed only limited number of katas (6) performed by 3 karate 

competitors. 

  

Conclusions 

The present study is the first successful approach analyzing the effort profile of 

competitive kata based on the measurement of the results, with significant differences between 

Kata (p ≤ 0.05). The variability of the actions of the competitive Katas causes a metabolic profile 

in which the aerobic metabolism is the predominant source, which explains why it was 

associated with effort intensity in Katas. 
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Summary: Anti-social behavior at football contest is a well-recognized issue. Due to this fact, 

associations and government have devised variety of interventions and strategy characterized by high 

tension and tempo among players and spectators which usually generate disorderliness of varying 

intensify. This study focuses on investigation of etiological factors of anti-social behaviors among 

players and spectators of football clubs in Nigeria during matches, with a view to coming up with 

coherent strategies for its enervation. Self-development questionnaire tagged perceived etiology of anti-

social behavior among football players and spectators of selected football clubs (SPEABFC) was used 

for data collection, with reliability value of 0.85. Two thousand seven hundred (2700) out of three 

thousand (3000) copies of questionnaire administered were retrieved and coded for analysis with 

adoption of percentages and chi-square x2 tool at 0.05 level at significant. The study copiously found that 

poor officiating, winning at all costs, conduct of coach and alcohol consumption are significant in causing 

anti-social behavior among players and spectators. Consequently, it is re-concluded among others that 

known troublemakers should be disallowed from entering the game venue, sale of alcohol be restricted 

to a place far from game site .The outcome is highly significant in view of the fact it might be helpful to 

scientifically develop appropriate strategies to control sale of drugs and alcohol at game site. The study 

is greatly insightful to sensitizes the management of football competitions to look inward more effective 

methods capable of making soccer context anti-behavior free. A adage says prevention is better than 

cure, the research is highly informative to authorities concerned with organization of football 

competitions map out preventive measures to unethical attitude by players, spectators as well fans for 

better attendance at game site which is likely to translate into making more profit for the organizers. An 

adequate provision for police and other security agents will go a long way to reduce anti-social behavior. 

We are now in the world of business geared towards profitability, any competition occasioned by riot 

and chaos is likely to negate this objective as attendance may reduce thereby drastically cutting the 

expected profit. The promoters of competition will be abreast this fact and develop remedies to counter 

it ahead at planning stage. The erring players should be sanctioned accordingly. The use of credible and 
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competent officials with records of integrity and credibility will in part promote sanity during the 

matches. 

 

Keywords: Etiology, footballers, spectators, competition, anti-social behavior, football clubs 

 

Introduction 

Sports all over the world have been recognized as an important instrument for 

integration, peace and togetherness. There is no doubt that sports are among tools employed 

for peace nationally and internationally (Babatunde, 2004). Sulainan (2012) stated that the only 

means by which people unite throughout the universe is through sports. No matter one’s tribe, 

culture, religion, social background, sports remains only festival and accommodated 

throughout the whole world. The paradox to this position is that many of football matches 

according to Omotayo (2008) and Babatunde (2003) are often ended abruptly due to anti-social 

behavior demonstrated by players and spectators in protest of poor officiating and other related 

vices.   

Anti-social behavior at football matches is a well-recognized issue which has prompted 

police, football associations and governments to develop numerous interventions and strategies 

to prevent and respond to such behavior. Babatunde (2000) and Sulaiman (2012) affirmed that 

anti-social behaviors do not originate form a vacuum or mass during sports competitions, being 

more pronounced in football contests, but due to the volatile nature of the games. Babalola and 

Oyeniyi (2003) indicted that more often than not, there are causative factors behind anti-social 

behavior during sports competition. Babatunde (2000) remarked that empirical observations 

clearly revealed that lack of sportsmanship spirit often ignites unethical attitude on the part of 

athletes, coaches, spectators, as well as supporters.  

Babatunde and Oyeniyi (2003) reported that the ripple effect of antisocial behavior is 

violence which irrefutably negates the spirit of sports and its objectives of which promotion of 

peace, unity and character building are among. According to Babatunde (2000) Babatunde 

(2004), Babalola and Oyeniyi (2003), sports supposedly contributes to character development 

and tremendously aids in the formation of ethical behavior. Contrarily in recent time, according 

to Oyeniyi (2001) one begins to wonder however, after viewing the contemporary sports scene, 

if these ingredients are somewhat antiquated. Owolabi (1992) pointed out that antisocial 

behavior during sports like football, basketball and lots required aggression which may 
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eventually turn to violence in terms of destruction of valuable properties abruptly disruption of 

game, loss of lives and sustaining of injuries of varying severity. 

Football game beyond doubt represents most popular game embraced by large number 

of people either as fans or spectators worldwide.  Babatunde (2002), Oyeniyi (2001) and 

Babatunde (2003) elucidated that football game attracts the attention of both young and old 

worldwide. The relevance and popularity of football game cannot be over emphasized or 

underscored, judging from the fact that the game pulls high patronage from different segments 

of people as spectators, loyalists or supporters due to various underlying reasons such image 

making for clubs, state and nations. The economic values of the game to beneficiaries and 

anyone that has anything to do with the game, like betting which is now a legalized business is 

enormous (Babatunde 2005). All these according to Sulaiman (2012) may partly aggravate 

winning at all cost syndrome. Babatunde (2000) and Oyeniyi (2001) pointed out that winning 

at all costs and other related un- sportsmanship are among factors that may engender violence 

at sports contest.  

Poor officiating being a strong issue that engenders anti-social behavior during football 

matches, as in the case where officials deliberately fail to adhere to rules and regulations of the 

game. Babatunde (2000), Babatunde (2004) and Sulaiman (2012) observed that many officials 

at football matches usually over project themselves by showing off which may direct the crown 

towards the officiating rather than towards contest. Oyeniyi (2001) is the same vein, indicated 

that incompetence on the part of officials could lead to bad officiating where officials are not 

up-to date with rules and regulations of sports being officiated thereby, leading to poor 

officiating that may irritated fans to trigger violence. 

Consumption of alcohol is a known part of the experience of watching major national 

and international football events for fans and supporters in many parts of the world. According 

to Cooperation (2018), there is a long –standing relationship between international football and 

the alcohol beverages. Although there are restrictions of the use of alcohol at sports competition 

sites would casual observations reveals that brewery companies such as Heinekens, Guinness 

and lots have been official sponsors of champion leagues. Corporation, (2018) reported that 

Budweiser has been one of the main sponsors of FIFA world cup. The fact of this is that” he 

who pays the piper dictates the turn” measuring that the sponsors has moral and legal backing 

to display and sell their products which is alcohol at the game sites to recovered or revamp  

money expended on the sponsorship of the contests. 
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Hypotheses  

1. Poor officiating would not be a significant etiology of anti-social behavior among football 

players and spectators of related football players clubs in Nigeria. 

2. Winning at all costs would not be a significant etiology of anti-social behavior among 

players and spectators of selected football clubs in Nigeria. 

3. Conduct of coach at football competition site would not be a significant etiology of anti-

social behavior at players and spectators of selected football clubs in Nigeria. 

4. Alcohol consumption by footballers and spectators during football game would not be a 

significant etiology of anti-social behavior in selected football clubs in Nigeria. 

 

Alternative Hypotheses 

1. Poor officiating would be a significant etiology of anti-social behavior among football 

players and spectators of football clubs in Nigeria.  

2. Winning at all costs would be significant etiology of anti-social behavior among football 

plyers and spectators in Nigeria. 

3. Conduct of coach at football competition site would be a significant etiology of anti-social 

behavior among football players and spectators in Nigeria. 

4. Alcohol consumption by football players and spectators would not be a significant etiology 

during football game during football game in selected football clubs in Nigeria. 

 

Method  

The research was carried out to delineate the etiology of anti-social behavior during 

football contests among the footballers and spectators of selected clubs in Nigeria with a view 

to mapping out scientific strategies by which such ugly behavior can be averted or attenuated 

to the barest minimal. 

The instrument of the study was a self- developed questionnaire tagged Perceived 

etiology of anti-social behavior among football players and spectators of selected football clubs 

in Nigeria (PEABFC).  The questionnaire is patterned after Likert scaling of Strongly Agreed 

(SA) = 4 points, Agreed (A) = 3 points Disagreed (D) = 2 points and Strongly Disagreed (SD) 

= 1 points. The instrument was subjected to test-retest reliability with the value of 0.85 and a 

concomitant content validity arising from expert screening.  

Fifty (50) football clubs and their spectators were used for the study. The clubs 

comprised premier league (Nigeria 1st league) national league (Nigeria 2nd league) division 
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1(3rd league) and Nigeria division 2 (Nigeria division 2). Three thousand (3,000) questionnaire 

forms were administrated to players, referees, coaches and spectators during football matches 

with the help of trained research assistants. Five (5) research assistants with one assigned to 

ten (10) clubs during the administration of the instrument. Out of three thousand (3,000) copies 

of questionnaire forms administrated two thousand seven hundred (2,700) correctly completed 

and returned which represents 90 % return rate were coded for analysis descriptive statistics of 

percent acted and chi-square (X2) influential statistics were applied for the data analysis at 0.05 

level of significance. 

Data Analysis and Discussion         

Table 1 

Chi-square table of poor officiating 

Responses Frequencies Frequencies 

% 

X2 

 

Agreement 

Disagreement 

Remarks 

 

S.A 

A 

D 

Total 

800 

1,200 

315 

2,700 

29.629 

44.444 

11.667 

100 

416.1 74.073 

25.927 

100 % 

 

 

Significant 

Chi Square Vaue X2 = 416.1; df 3; P = 0.05; Table Value: 7.815; Hypothesis:  Significant 

 

Table 1 above provides cursory analysis of chi-square value on poor officiating as an 

etiology of anti-social behavior among football players and spectators of the clubs selected for 

the study. From the table it is vivid that the obtained chi-square X2 value is significantly greater 

than the table value. This result logically depicts that the hypothesis which started that poor 

officiating would be an etiology of anti-social behavior among football players and spectators 

is rejected. This outcome without doubt corroborates the findings of Babatunde (2000) that 

poor officiating in terms of partiality and non- adherence to rules and regulations of the game 

by the official forms a major causative factor of unruly behavior among players and spectators. 

Table 2 

Chi-square X2 table of winning at all costs as an etiology anti-social behavior during football matches 

 

Responses Frequencies Frequencies 

% 

X2 

 

Agreement  

Disagreement 

Remarks 

 

S.A                  

A  

D 

Total  

650 

1,250 

590 

210 

2,700 

24.074 

46.296 

21.852 

77.78 

100 

255.45 70.37 

29.63 

 

 

100 % 

Significant 

Chi Square Value X2 = 255.45; df = 3; P = 0.05; Table Value: 7.815; Hypothesis: Significant 
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The Table 2 concentrates on the winning at all costs as an etiology of anti-social 

behavior among players and spectators. Babatunde (2000) observed that players who want to 

win at all costs do not always observe rules of the game, talk less of having regards for their 

opponents. The obtained chi-square (X2) value as provided in table 2 is substantially  bigger 

than the table  value  which justifies that the hypothesis that winning at all costs would not be 

the etiology of unethical  behavior among players and spectators is refuted. Babalola and 

Oyeniyi (2003) unequivocally submitted that when players pursue winning at all costs, such 

player always disregard rules and regulations governing the game, thereby precipitating 

avoidable adverse behavior.  Babatunde (2000) remarked that all over the world football game 

remains a sensitive enterprise that can generate friction particularly, if the rules are violated by 

the players or officials. 

Sulaiman (2012), Oyeniyi (2001) and Babatunde (2000) found that winning at all costs 

make players not to display needed regards for the opponents on the field as stipulated in the 

rules of the game, which eventually degenerates to anti-social behavior. Sulaiman (2012) said 

that play to win at all costs may lead a player to cheat in order to reach his or her goal. It was 

further the mentioned that athletic point to their coaches as having a heavy influence on their 

decisions to win at all costs.  

Table 3 

Chi-square (X2) table of conduct of coach as an etiology of anti-social behavior among players and spectators 

Responses Frequencies Frequencies 

% 

X2 Agreement 

Disagreement 

Remarks 

 

S.A 

A 

D 

Total 

750 

1,350 

420 

180 

2,700 

27.778 

50.000 

15.556 

6.666 

100 % 

356.64 

 

77.778 

22.222 

 

100% 

 

Significant 

Chi Square X2 Value = 356.64; df = 3; P = 0.05; Table Value: 7.815; Hypothesis:  Significant 

 

Table 3 gives vivid information of conduct of coach as a factor responsible for anti-

social behavior of football players and spectators during football contests. Like leader, like 

follower, Babatunde (2000) elucidated that the remote and immediate conduct of coaches is 

often instrumental to undesirable behavior demonstrated, especially by the players. Empirical 

observations such as Sulaiman (2012), Omotayo (2008), Babalola and Oyeniyi (2003) reported 

that the attitude of players good is related to training and support received from their coaches. 

Judging from the statistical information provided in the table 3, the alternative hypothesis is 

accepted while null hypothesis is rejected. 
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Omotayo (2008) reported that coach is always accountable for the competent and non-

competent of players on the field of play. Babalola and Oyeniyi (2003) elicited that bad conduct 

of coaches or games masters at competitions can lead to hooliganism. There are occasions 

where coaches actually and overly instrumental to unruly behavior of athletes or players by 

their negative dispositions. Babatunde (2000) exposed that adverse comments of coaches may 

spur unethical behaviors among players as well as spectators. Many of the players according 

Sulaiman (2012) dwell on the negative comments of the coaches to manifest undesirable 

behavior on the field of play. 

Table 4 

Chi-square (X2) of alcohol consumption as an etiology of anti-social behavior among football players and 

spectators 

Responses Frequencies Frequencies 

% 

X2 

 

Agreement 

Disagreement 

Remarks 

S.A                  

A  

D 

 

Total  

730 

1,470 

261 

239 

2,700 

27.037 

54.444 

9.667 

8.852 

100  

309.69 

 

81.481 

 

18.519 

100 % 

Significant 

Chi-square (X2) = 309.69: df= 3; P = 0.05; Table Value: 7.815; Hypothesis: Significant 

 

Alcohol is a common feature at national and international football events due to the fact 

that some of the events may have been sponsored by one beverage or the other. Although there 

are restrictions on alcohol consumption or display at football events observations confirm that 

due to issue of sponsorship by alcohol producers of sports events, alcohol is allowed at sports 

venue. Table 4 provides a glance at vivid empirical analysis l of anti-social behavior among 

footballers and spectators due to alcohol. 

The calculate chi-square x2 value in The Table 4 is statistically greater than table value. 

Therefore, the null hypothesis which stated that alcohol consumption would not be an etiology 

of unruly behavior among football players and spectators is rejected, while the alternative 

hypothesis is accepted. This shows that alcohol or any hard drug consumption is a strong 

variable aggravating anti-social behavior among players and spectators during matches. 

Babalola and Oyeniyi (2003), Oyeniyi (2001) and Babatunde (2000) attested to the fact that 

the use of hard drugs and alcohol by players and spectators prior time the close to or during 

competition could induce hooliganism. This is due to the fact that drugs and alcohol when used 

by players and spectators do affect their level of judgement and behavior, which may lead to 

players and other stakeholders to play dangerously and act negatively which is capable of 
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causing injury and disorderliness. Babatunde (2004) reiterated that alcohol is often associated 

with crime, poverty and other social problems, including hooliganism and other related 

disorderliness. Corporation (2018) remarked that alcohol is recognized as a factor that may 

contribute to anti-social and violent behavior at football matches although the casual 

relationship remains unclear. Bushman & Cooper (1999) indicated that studies have described 

a link between alcohol consumption and display of aggression in some individuals. To support 

the link of alcohol and football matches, Eberhardt et al (2016) reported that almost half of 

surveyed fans at the 2014 World Cup reported having consumed alcohol prior to entering a 

stadium. In further support of legal availability of alcohol at football match venue, Elgan et al 

(2018) exposed that designated areas as created typically condoned off public spaces with 

specific regulations and security arrangements for fans, spectators to congregate, watch 

matches on giant screens and enjoy other forms of entertainment. In these spaces, alcohol sales 

and purchases are typically permitted via official vending points. 

 

Conclusions  

The thrust of the research is on the etiology of anti-social behavior of football players 

and spectators during competitions. The spectators comprise general crowd, supporters as well 

as fans. The outcomes of the research work analytically conclude the following: 

1. Poor officiating is a critical factor for anti-social behavior among players and spectators  

2. Winning at all costs is also found as a significant issue that generates disorderliness among 

football players and spectators during football matches. 

3. Conduct and disposition of coaches are found to be  significant causative factor of anti-

social behaviors among players and spectators  

4. The study identified alcohol among other predisposing factors of ugly behavior of players 

and spectators as a strewing indismissible root cause of unethical behavior during football 

matches. 

 

Recommendations 

  There is no doubt that football game is an important and popular sports nationally and 

internationally. This is why the game attracts high magnitude of crowd across the world. In 

contrast to the inherent values of the game, the matches sometimes are characterized by anti-

social behaviors due to variety of reasons. The study systematically isolated some of the factors 

behind the unethical behaviors during football matches, with a view to figure out scientific but 
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programmatic strategies by which such identified disorderliness can be arrested. Therefore, the 

following recommendations are proffered:   

1. Officials to be in involved in officiating should be those with records of personal integrity, 

credibility and proficiency in professionalism. Any unprofessional conduct observed 

among the officials when officiating must be treated or dealt with in concomitant with rules 

and regulations as provided by body governing the game. Officials should as a matter of 

ethics attempt to be as unobtrusive as possible and of not becoming a dominant force on 

the field. 

2. Education of players, fans as well as spectators on essence of sportsmanship would go a 

long way in reducing winning at all costs attitude of these stakeholders .This can be 

promoted by organizing seminars for all the stakeholders and via various media. Organizing 

spectators’ education through various media and seminars, focusing on importance of 

desirable conduct at game site by the bodies concerned with organization of football 

contests will substantially help to reduce undesirable behavior among spectators and fans. 

3. Players who demonstrate any unethical behavior on the field during the context should be 

disciplined as law provided. The law for misbehavior of any player during match must be 

strictly enforced by the governing body of the game.  

4. The governing bodies of football games as a matter of policy must enforce restrictions of 

the sales of alcohol at the game sites by applying conferment of the sales and consumption 

of alcohol to a given place a bit far away from the field of play since the sale may not be 

totally prohibited or curtailed since the management of such breweries are often the 

sponsors of the competitions.   
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Summary: Objective: The aim of this paper was to describe the anthropometric and physiological 

characteristics of young soccer players (U13) which were associated with their being successful 

or not as soccer players, and also to determine standard levels in the light of a test battery and 

indicators to select and guide the young talents as a scientific means to facilitate the selection.  

Method: A total of 390 soccer players age (U13). From 14 Algerian soccer clubs were enrolled 

and subjected to standard anthropometric, fitness (speed 20m, CMJ, skills-related performance 

testing. The testing battery will be described as will the process for converting test data into 

standardized scores. Data will be presented to show the strengths and weaknesses of some players. 

Result: After analysing the results based on the standard criteria for the proposed tests as well as 

the overall performance variable. And the ability of each youth to be selected according to their 

potential, and therefore it was stressed that the proposed criteria, which are scientific support for 

the field observation, should be emphasized to facilitate this process for Algerian soccer players. 

The findings from this study indicate that marked improvements and parameters associated with 

physical maturity such as height, weight, speed, VO2max, or chronological age are important to 

determine the success of a soccer player. At older ages, other factors such as agility seem to be 

more important. Nevertheless, players born in the 1st semester of the year are also more frequent 

in the older teams. These findings should be taken into account by trainers and coaches in order 

to avoid biasing their selection choices.  

 

Keywords: standard levels, talents, battery test  

 

Introduction 

Soccer is recognized as the most widely practiced worldwide sport, 65 million players 

and 5 million referees and officials are actively involved in the game of Soccer (The FIFA 

2014) and efficient organization of the team is essential for optimal development of the abilities 
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of every player (Gil et al. 2007), the control of the opponent, and the successful resolution of a 

match have received reasonable attention in the literature (Silva et al. 2010; Vescovi et al. 2011; 

Williams & Reilly 2000). Therefore, players are placed in certain positions to fulfil specific 

tasks (Bate & Jeffreys 2014; Drust, Reilly & Williams 2009). Both the tactic and the position 

of players on the soccer field are essential for the organization of a soccer match (da Costa et al. 

2009; Kannekens, Elferink-Gemser & Visscher 2011). There is a growing body of literature 

that recognizes the importance of the growth, maturity status, functional capacities and skills 

of male youth soccer players (Malina et al. 2000, 2004, 2005; Malina 1994) with the aim of 

identification and selection of the best soccer player. Accordingly, many football clubs and 

national federations invest substantial resources into the detection, identification, and 

development of young talented soccer players, to ensure that the most promising players receive 

high-quality coaching and training conditions (Baker et al. 2017; Myers et al. 2014; Sarmento 

et al. 2018; Williams & Reilly 2000).  

The context of modern football is characterized by repeated evaluation of footballers’ 

potential to succeed at the elite, adult level and for test selection (Baker et al. 2017; Schorer & 

Elferink-Gemser 2013; Schorer et al. 2017; Söderström et al. 2018). Test selection begins with 

an assessment of sport-specific demands (physiological and biomechanical) (Cone 2012), 

followed by selection of tests and their associated validity and reliability (Cone 2012; Nabli 

et al. 2016; Wagner et al. 2019; Hoff 2005). Fitness testing may play an essential role in 

determining strength and conditioning before the athlete begins program and competitive 

season (baseline measurements)(Ferguson 2014; Walker & Turner 2009).The physiological 

demands of soccer require athletes to be trained in several fitness components (Svensson & 

Drust 2005), including aerobic capacity, aerobic power, speed, speed endurance, strength, 

power, and agility (da Silva, Guglielmo & Bishop 2010; Sayers, Sayers & Binkley 2008; 

Walker & Turner 2009; Yilmaz 2014). Therefore, when evaluating and preparing athletes for 

competition, the importance of physical assessment via the implementation of appropriate, 

valid, and reliable fitness testing cannot be overlooked (Sayers, Sayers & Binkley 2008). 

Fitness tests can be very effective for a number of reasons  (Hoff 2005) including assessing an 

athlete's current level of fitness including the identification of an athlete's individual physical  

(Belkadi et al. 2019) strengths and weaknesses (Granacher et al. 2018; Hoff 2005; Sayers, 

Sayers & Binkley 2008; Zemková & Hamar 2018). Many physical tests have been implemented 

in clubs and academies over the years to evaluate physical performance in soccer players 

(Haugen & Seiler 2015). This long list includes linear sprinting, agility, repeated sprint ability, 
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VO2max, and Yo-Yo intermittent tests (Brocherie et al. 2015; Fernandez-Fernandez, Ulbricht 

& Ferrauti 2014; Lockie, Risso, et al. 2018; Nabli et al. 2016; Wagner et al. 2019). 

There are several reports that have provided recommendations for what assessments 

should be included in a testing battery for soccer players (Cone 2012; Walker & Turner 2009; 

Sayers, Sayers & Binkley 2008). The tests selected for soccer players should specifically assess 

those factors that relate to soccer match play (Mohamed et al. 2019). The battery presented was 

adopted for a U13 years men’s soccer from 14 teams. Explanations as to why these assessments 

were used by this team’s coaching staff are provided. And this will serve to highlight the 

validity of the adopted assessments which is essential for appropriate athlete data collection 

(Miller 2012; Hoffman 2011). Furthermore, this particular testing battery has been adopted 

within formerly published scientific research in accordance with Lockie et al. (Lockie, Moreno, 

et al. 2018) also detailed the reliability and validity of each assessment. The testing battery also 

followed recommendations outlined in several National Strength and Conditioning Association 

text books and published paper (Baker et al. 2017; Sarmento et al. 2018; Wagner et al. 2019; 

Fernandez-Fernandez, Ulbricht & Ferrauti 2014; Miller 2012; Hoffman 2011; Bangsbo, Reilly 

& Williams 2014). The purpose of this article is to provide physical trainers and coaches of 

football clubs with evidence-based information enabling the effective implementation of an 

appropriate battery of football-specific fitness tests for U13. Firstly, this article will deal with 

the rationale for fitness tests and will be specifically intended for tests outside the laboratory. 

Various field tests, which assess the various components of physical condition declared specific 

to football will then be described and evaluated. Finally, a rationale for the choice of 

recommended tests will be reasoned and a timeline for implementation will be outlined. 

 

Material & methods 

 Participants 

The research was conducted on a sample of 390 soccer players belonging to the 14 top 

(U13) soccer club in Algeria which have at least 5 years of sport sand practice three training 

sessions per week (each about 90 min) and competed regularly in regional and national 

tournaments. The number of players in each team and their average age are shown in Table1. 

The average age of the soccer players (11.13 ± 2.65). All participants and their parents were 

informed about the purpose as well as experimental risks and benefits of the research. Parents 

or legal guardians provided written informed consent before the investigation. All Soccer 

players  were free from any injury that would prevent maximal effort during performance 
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testing. The study was approved by the Ethics Committee of the University and conducted in 

accordance to the Declaration of Helsinki (World Medical Association 2013).  

Table 1 

Physical characteristics of the players in each competitive age group and results of comparisons between groups 

  11-12 years 

(n =186) 

13 years 

(n =204) 

p F ղ2 

Variable Mean SD Mean SD 

Chronological age (CA), years 11,13 2,65 13,47 0,68 <0.01 732,58 0,82 

Skeletal age (SA), years 12,29 1,56 13,98 1,28 <0.01 163,14 0,51 

SA minus CA, years 0,16 0,91 0,51 0,60 
 

2,81 0,18 

Weight, kg 38,43 6,32 54,43 10,22 <0.01 149,96 0,49 

Height, cm 144,93 6,82 163,83 9,42 <0.01 217,95 0,58 

Sitting height, cm 73,33 3,22 82,03 5,02 <0.01 189,14 0,55 

Estimated leg length, cm 72,03 4,62 82,13 5,32 <0.01 173,79 0,53 

Sitting heightratio,% 50,83 1,42 50,33 1,32 <0.01 6,76 0,04 

Sum of skinfolds, mm 32,73 14,62 36,63 16,22 <0.01 2,63 0,02 

 

Study Protocol 

To guarantee an appropriate execution of the exploratory tests, two acquaintance 

preliminaries were led in two separate days during the week preceding testing. Following two 

days from the last tests, players achieved two testing sessions split by 72 hours. Before every 

meeting, members were approached to abstain from hard physical exercises within 48 hours 

preceding testing (Chamari et al. 2004). They were likewise required to wear similar attire and 

footwear. The assessment of linear sprinting, jumping, and agility are common to soccer (G. 

Hoare & Warr 2000; Chamari et al. 2004)  and were included in our battery of tests. 

Anthropometry, Somatotype and Body Composition  

In the first session, anthropometric characteristics including body height and mass were 

recorded. Each individual measurement and the sum of the 4 measurements were used for 

analysis. Fourskin folds (sub scapular, suprailiac, tricepsand medial calf). All the 

measurementswere made following the guidelines outlinedby the International Society for the 

Advancement of Kin- anthropometry (ISAK) by a level 2 ISAK anthropometrist. 

Estimation of Aerobic Capacity 

Aerobic abilities, agility and muscular power were tested. The yo-yo intermittent 

endurance test - level 1 (Krustrup et al. 2003; Bangsbo, Iaia & Krustrup 2008; Cusano, Ascione 

& Mezzapesa 2019). The test consists of repeated 2 × 20 m runs back and forth between the 

starting, turning, and finishing line at a progressively increased speed controlled by audio bleeps 

from a tape recorder (Bangsbo, Iaia & Krustrup 2008). Between each running bout, the subjects 
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have a 10 s active rest period consisting of 2 × 5 m of jogging. When the subjects twice have 

failed to reach the finishing line in time, the distance covered is recorded and represents the test 

result. 

Estimation of the strength of the lower limbs 

Performed five maximal CMJs on a piezo-electric force platform Quattro Jump (Kistler, 

Switzerland) connected to a portable computer force data were recorded with a sample rate of 

500 Hz. This test involves the participant jumping, starting from an upright position, with arms 

free to move and was conducted following a protocol as in (Bosco 1992) recording the best of 

two jumps. 

Estimation of speed abilities 

The 20 m sprint is a well-known test considered suitable to discriminate the ability of 

soccer players to accelerate at a short distance as previously observed within the study (Moir 

et al. 2004). There is a 20 m track, in the stadium, with photocells positioned exactly 20 m from 

the starting line at height of 1 m. The participants started from a standing position placing their 

forward foot 30 cm before the first photocell and were asked to sprint 20 m. This test has 

demonstrated high levels of reliability: correlation coefficients of 0.91 between test and retest 

(Moir et al. 2004). 

Estimation of the agility 

A Illinois change of direction test (ICODT)  was used to assess changes of direction 

(COD) profile among different patterns of movement including sprints, directional changes, 

turnings and slalom runs (Roozen 2004; Hachana et al. 2014). On command, from a standing 

position, participants ran from point A to point B as shown in Figure 1. They performed three 

trials resting 3 min in-between. Participants were also instructed not to cut over the cones but 

to move around without touching or hitting them. In case of failure, the trial was repeated after 

an extra recovery (~1 min). 

 

Figure 1 

Illinois change of direction test (ICODT) 
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T-drill test with a ball 

The main reason for choosing the T-drill classic test as a basis for a novel test was to 

determine agility outcomes and soccer shooting skills (Stewart, Carroll & Turner 2019; 

Šimonek 2019). The T-drill classic test is widely utilized to measure speed with directional 

changes such as forward sprinting, left- and right-side shuffling and back-pedaling.  The Illinois 

agility test, which was also implemented in the current study, is commonly used to determine 

the ability to accelerate, decelerate, turn in different directions and run at different angles (Kutlu 

et al. 2012). Participants were instructed to sprint forward and kick the first ball with their right 

leg inside a soccer goal at ~10 m distance. Then, they shuffled to the left side kicking the second 

ball and shuffled back to the right side kicking the third and the fourth ball by alternating the 

shooting leg. After that, they ran backwards to the starting position. For each ball kicked inside 

the goal (score) 0.25 s was subtracted from the total time required to complete the course. For 

example, in the event of four scores, a reduction of 1s was applied to the total time. A recovery 

of 2 min was given between the trials. 

Skills tests 

The actual motor tasks of passing, controlling, dribbling and shooting the ball are 

fundamental aspects to the game of soccer (Ali 2011). 

Dribbling tests 

The ability to dribble the ball past opposing players is a hallmark of gifted players and 

hence is an oft-measured element of soccer skill (Kirkendall, Gruber & Johnson 1987; G. Hoare 

& Warr 2000; Rosch et al. 2000; Chamari et al. 2004). Most of the tests draw upon traditional 

coaching techniques of dribbling around cones placed 2 – 4 m away from each other in a figure-

of-eight fashion (Sieghartsleitner et al. 2019) thus suggesting this type of test to be a valid and 

reliable indicator of soccer skill. Nevertheless, due to the nature of such tests they can be 

criticized for assessing the ‘‘technique’’ of dribbling rather than ‘‘skill’’ performance per/se.  

Shooting tests 

The clear aim of a soccer match is to score more goals than the opposing team. 

Therefore, one of the most highly valued and important skill elements within the game is the 

ability to score goals (Lyons, Al-Nakeeb & Nevill 2006). Goal-shooting tests are usually part 

of a battery of skill tests designed to assess overall soccer game performance (Haaland & Hoff 

2003; Hachana et al. 2014). All of these tests require multiple attempts (using both feet) and 

aggregate points scored to determine overall performance. However, as shots are taken from a 

static position, it can be argued that they are assessing technique rather than skill. In addition, 
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there was no information on the speed of the shot, thus players could have hit the ball at speeds 

slower than those typical of match play. Furthermore, some of the tests required participants to 

shoot from relatively short distances (10 m) from the goal so they may have resembled more of 

a pass than a shot. 

Passing tests 

Accurately passing the ball to a team mate is an essential ability required by soccer 

players and many researchers have devised tests to examine this aspect (Rosch et al. 2000; Gil 

et al. 2007; Figueiredo et al. 2009; Walker & Turner 2009; Ali 2011). Studies were completed 

in this purpose (G. Hoare & Warr 2000) instructing players to pass the ball over distances of 5 

m for 15 min; experienced coaches would then decide on performance ability.  

Wall-pass tests 

These tests require players to pass the ball through the air against a wall, control the 

rebound and make further air-borne passes against the wall typically with a set time limit and 

toward specific target a reason the wall (G. Hoare & Warr 2000; Williams & Reilly 2000; Silva 

et al. 2010; Turner et al. 2011; Hachana et al. 2014). Although a number of attributes are being 

assessed (including passing accuracy and control), this type of repeated wall-volley passing 

lacks ecological validity. 

Statistical analysis  

General characteristics of the participants were presented as means and standard 

deviations. Descriptive statistics were calculated by age group for all variables. Effect size was 

estimated with partial eta squared (ղ2)(Lakens 2013). Level of significance was accepted at P 

< 0.05. 

 

Results 

Table 2 provides an  overview  of  the  descriptive  characteristics  of  the  measured  

variables  for  U13 players.  The analysis results show that all the applied variables are normally 

distributed (the data is not presented). Statistical differences between the groups in 

anthropometric measures and skill tests between players in different age are established in the 

variables: Fastest sprint (F = 63,86; p = .0.01), Agility shuttle run (F = 102,41; p = .0.01), 

Intermittent endurance run (F = 82,75; p = .0.01), Squat jump (F = 57,94; p = .0.01), Counter-

movement jump (F = 59,06; p = .0.01), Ball control (F = 23,54; p = .0.01), Dribbling speed (F 

= 107,55; p = .0.01), Wall pass (F = 39,51; p = .0.01), Shooting accuracy (F = 12,1; p = .0.01).  
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Table 2  

Descriptive statistics for age and the skill tests for the total sample (n = 390) of adolescent soccer players 

  11-12 years (n = 186) 13 years (n = 204) 
   

Variable Mean SD Mean SD F p n2 

Fastest sprint, s 8,37 0,5 7,8 0,39 63,86 <0.01 0,29 

Mean sprint, s 8,79 0,6 8,06 0,43 76,22 <0.01 0,33 

Agility shuttle run, s 20,55 1,32 18,69 0,92 102,41 <0.01 0,4 

Intermittent endurance run, m 1371 731 2556 912 82,75 <0.01 0,35 

Squat jump, cm 23,8 4,3 28,8 4 57,94 <0.01 0,27 

Counter-movement jump, cm 26,2 4,5 31,9 4,9 59,06 <0.01 0,27 

Ball control, no. Hits 23.9* 22,1 68.4* 82,3 23,54 <0.01 0,13 

Dribbling speed, s 15,77 1,81 13,36 0,88 107,55 <0.01 0,41 

Wall pass, points 18 3,2 21,2 3,2 39,51 <0.01 0,2 

Shooting accuracy, points 6,5 2,5 8,1 3,1 12,1 <0.01 0,07 

 

Discussions 

The findings of the current study show that talent selection models with the single 

dimensions lead in general to significant predictions with the aim of an early differentiation 

between 11 – 12 years and 13 years old players. Many talent identification models showed 

superiority over random predictions and were also calibrated appropriately for the U11, U12, 

and U13 age groups). Compared to the significance of predictions and the higher explained 

variance from the more extensive, multidimensional selection models within a similar group of 

participants, the less extensive models in the current study indicate substantially lower 

prognostic validity (Sieghartsleitner et al. 2019). This may underline the assumed advantages 

of multidimensionality over less extensive models (Vaeyens et al. 2008; Williams & Reilly 

2000; Zuber et al. 2016). However, as long as these multidimensional models are not easily 

applicable to talent selection in the field (Belkadi et al. 2015), the immediate comparison 

between possible predictors of later performance may be of certain relevance within talent 

research. 

The findings from this study support the discriminant validity of tests as a talent 

identification tool for measuring skill proficiency. High-level players displayed proficient skill 

behaviours for soccer-specific actions related to passing and controlling the ball along with 

completing more total involvements. This study’s methodological approach provides coaches 

with a simplistic way of assessing soccer-specific skills in a practical setting. Set teams allow 

for players  to  self-discover  technical  and  tactical  strategies  for  problem  solving  with  their  

teammates to meet the constraints of the fitness tests and adapt these as the relationship with 

their teammates develops (Davids et al. 2013). As players in a talent identification setting often 
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develop with the same teammates, it seems logical to use set teams within small-sided games. 

However, it is  important  for  future  research  to  also  investigate  the  use  of  small-sided  

games  for  measuring  skill  proficiency  when  players  compete  in  randomized  teams.  

Randomizing teams will likely impose different technical and tactical constraints on players as 

they will have to adapt their behaviour according to the proficiency of their teammates.  This 

approach may allow coaches to determine the cooperative nature of players with a diverse 

number of individuals. 

As expected, anthropometric characteristics increased across the age groups as did the 

performance in functional capabilities. Previews study Deprez et al. (2014a) was evaluated in 

comparison with our study on the anthropometric and functional profile of 390 young soccer 

players between 11 and 13 years old in Algeria. An increase in anthropometric and function al 

measurements was observed as age increased. It has been verified that between the U11 and 

U12 categories, selection processes focus primarily on anthropometric characteristics of the 

goalkeepers and specific motor skills for midfield players. After the peak growth rate (U13), 

anaerobic performance becomes an important indicator (Saddek et al. 2020) to distinguish 

attackers from other positions. 

Based on the immediate comparisons of different predictors of future performance in 

youth football, the current research contrasted the value of two different areas of motor 

performance for early talent selection. In doing so, there was a continuous superiority of sprint 

in descriptive values within each analysed age group through early (U11/U12) and middle 

adolescence (U13) despite the higher measurement reliability of the sprint test. None of the four 

comparisons at the different age groups led to a significant difference between sprint of U12 

and U13 (.07 ≤ N2 ≤ .65). 

Aerobic endurance assessed by the Yo-Yo Intermittent Recovery Test Level 1 was 

shown to be a predictor of defensive tactical performance in the U13 category, and explained 

53% of the variance (Borges et al. 2018). The soccer defensive principles require constant 

movements of the player in the game space to regain ball possession. It is possible that the 

aerobic metabolism contributes significantly to supplying the energy demands of these 

movements where players with superior cardio- respiratory fitness are able to advance to the 

opponent’s field to attack and/or return to cover and defend their zone more effectively (Santos 

and Soares 2001). 

In the U13 category, training experience explained 19% of the variance in defensive 

tactical performance. Figueiredo et al. (2011), analysing predictors of functional capabilities 

https://content.sciendo.com/configurable/contentpage/journals$002fhukin$002f64$002f1$002farticle-p160.xml#j_hukin-2017-0190_ref_016_w2aab2b8c98b1b7b1ab2b1c16Aa
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and specific motor skills in 390 young Algerian soccer players, concluded that training 

experience influenced shooting accuracy (R2 = 0.07) and dribbling ability (R2 = 0.41). 

Together these findings and the results of the present study demonstrate the importance of 

training experience in technical and tactical development in youth soccer. 

Collectively, the Yo-Yo test, the Counter Movement Jump, abdominal strength, and 

body mass predicted 43 % of the variance in defensive tactical performance of 11 – 13 year-

old soccer players. It is possible that the strongest players were encouraged by coaches to adopt 

more defensive roles and tactics, as greater body size and physical strength contribute to an 

advantage in the defensive system, since invasion sports are characterized by intense physical 

contact (Costa et al. 2010). Consistent with this finding, Deprez et al. (2014a) reported that U11 

and U13 defenders were less tall and less heavy than midfielders and attackers, suggesting 

prevalence of taller, stronger players, more advanced in the maturational process. 

As a practical application of these results, it is suggested that clubs and federations avoid 

selecting players guided by unilateral criteria favoring only physical and morphological 

advantages (Vandendriessche et al. 2012). Tactical, technical, and psychological qualities 

together with functional capabilities manifest themselves in symbiosis during the game and 

should be seen in that way during selection, detection, and sporting formation processes (Jones 

and Drust 2007). 

A possible limitation of the study was the adoption of a cross-sectional design to the 

detriment of the longitudinal section which limits understanding of the variables during the 

maturational process. Future research should seek to employ more accurate measures of 

maturation. However, this study may contribute to future research involving the underlying 

processes in the development of young soccer players aiming to optimize this complex process 

identification. 

 

Conclusion  

This study was the first to examine the applicability of battery test as an assessment tool 

to determine the skill proficiency of youth soccer players. It was observed that players from the 

high-level academy displayed a significantly greater number of attempted and completed 

passes, touches, and overall skill involvements when compared with low-level players. In 

addition, skill proficiency remained relatively constant across different small-sided games 

(Bennett 2019). 

https://content.sciendo.com/configurable/contentpage/journals$002fhukin$002f64$002f1$002farticle-p160.xml#j_hukin-2017-0190_ref_011_w2aab2b8c98b1b7b1ab2b1c11Aa
https://content.sciendo.com/configurable/contentpage/journals$002fhukin$002f64$002f1$002farticle-p160.xml#j_hukin-2017-0190_ref_039_w2aab2b8c98b1b7b1ab2b1c39Aa
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Collectively, these findings support the use of battery test as a skill assessment tool for 

talent identification purposes. The information gained from such assessments can assist coaches 

in determining the potential of youth soccer. 
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Summary: The study aims at identifying the degree of competency of the teacher of physical 

education and sports in using modern teaching strategies in light of what was stipulated by the 

second generation. The Study sample consists of 60 intermediate education teachers, and relies on 

a list prepared by the research team consisting of two axises, each axis containing 16 items that 

include familiarity with and employing modern strategies in the study of physical education and 

sports, as well as the general organization of the lesson the data are processed statistically using 

the arithmetic means standard deviation, and the results showed that the teachers of Physical 

education and sports in middle school do not use modern teaching strategies. This is due to their 

lack of competence. 

 

Keywords: Competency – the teacher of physical Education and Sports – Teaching Strategies – 

second Generation 

 

Introduction 

         The school is an educational institution which contributes to the education of the 

individual and helps him to grow in all aspects of his physical, psychological, mental, spiritual 

and social personality. It also helps to develop the will of individuals and to correctly orient 

their preferences and desires and modify their behavior and provide them with expertise and 

skills to help them adapt to the society in all areas (Bekhtaoui 2020). By expanding the process 

of education and improving the quality of learning at different levels of education in order to 

prepare children and young people in a more complex life throughout. The current century, 

which is characterized by rapid technological development, is a real measure of the 

development of the scientific and cultural level reached by the country. And to achieve the new 
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and modern tasks of physical and sports education requires a departure from the traditional 

system of teaching based on authoritarianism at work to modern teaching, which calls for the 

modernization and development of curricula and their content and teaching methods to ensure 

that they keep up with the new developments and contemporary trends. 

The process of modernization and renewal in the field of methods teaching strategies is 

no longer an area of discussion, but have become urgent and vital in order to balance life rapidly 

changing in the age of globalization and the role that educational systems should play in the 

interest of the student, and the learner according to these strategies, is the main focus of the 

educational process, where the educational curriculum is adapted from the first generation to 

the second generation in order to detect and enhance the potential abilities of the pupils for the 

results of studies such as Kaddour & Habib (2018) and Shaheen (2006), which confirmed the 

importance of training and forming teachers to use various strategies in teaching, including the 

active learning strategy of collaborative learning, problem solving, learning by play, 

brainstorming, which are strategies that confirm the learner's activity in the educational process 

and seek to work with others in order to achieve related objectives with its comprehensive and 

integrated growth. 

There is no doubt that the professor of physical and sports education in the middle 

school stage has an important role in the educational process and its main engine and is able to 

enhance the educational objectives and ensure the provision of educational skills to the students. 

Professor of Structural and Sports Education for modern teaching strategies within the class 

requires the availability of a range of conditions, including the selection of objectives and the 

organization of the content of learning, related  by implementing the presentation of the lesson 

and the method of using educational aids and methods.  This is interesting to the issue of 

preparing professors and studying their teaching competencies at the moment, given the 

importance of the role of the professor in the teaching process (Shagra 2020), where this 

preparation requires a special priority to show their abilities, skills and the extent to which they 

use the art of teaching developments and changes (Haymen 2017). It identifies the 

competencies necessary for the teacher of physical education to play his role to the fullest. Since 

change is an important, objective and orderly process, the professor has been given in his room 

and during his class full freedom to act using what he sees as appropriate educational methods 

to achieve the technical and scientific competencies required by the good functioning of the 

class. This enabled the professor to employ competencies consistent with his personality, 

abilities and inclinations in line with the reforms that have touched the educational system in 
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terms of improving the educational action and adapting teachers and learners to these 

developments, the most prominent of which is the second generation curriculum, which was 

installed at the beginning of the school year 2016/2017 in compulsory education, especially in 

the middle school, which was based on a set of modern educational developments, as it is based 

on the principle of approaching competencies inspired by social structure  (Haymen 2017). 

In this regard, the modern trend gives the teacher the responsibility to help the student 

to follow the education and interest in encouraging them to take up their school work and their 

life matters in more creative ways, but the educational reality in the field of physical education 

now is completely contrary to what should be the fact that although these professional 

experiences are proving to be of great importance in practicing teaching work in a scientific 

and systematic manner, many workers in the field of education are still lacking knowledge of 

how to apply during the physical education lessons for proper preparation for students, 

especially at the level of their physical and skill abilities, this is because the understanding of 

the teaching process is still limited to some individual characteristics. 

Several studies, including Bensikadour (2020) and Benkhaled (2015), have indicated 

that the use of modern active strategies in the physical and sports education contributes to the 

improvement and development of the educational process efficiently and effectively. And that's 

what matches with the conclusions of the survey and personal interview with the workers in 

this field of education where we noted a set of positive and negative educational practices for 

the teachers of physical education and sports when practicing some aspects of teaching 

competencies and this is what prompted us to do the current research to know and evaluate the 

competence of the professor of physical and sports education in the use of modern teaching 

strategies for the middle education under the second generation curriculum. 

Based on all of the above, the questions of the problem can be raised as follows:  

General question: What is the level of competence of the professor of physical and 

sports education in the use of modern teaching strategies for the middle school under the second 

generation curriculum?   

Sub-questions: Does the professor of physical education and sports have the 

competence in the general organization of the physical and sports education lesson?  IS the 

professor of physical and sports education competent to use the modern foundations in the 

teaching of physical and sports education? 
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Material & methods  

Participants 

2-1 The method followed in the study: The researcher used the descriptive method in a survey 

method due to its suitability for the nature of the current study. 

2-2  Research community: The research community included teachers of physical and sports 

education of the middle schools in Mostaganem, where they were estimated at 189 

intermediate education professors. 

2-3 Sample search: Random sample among the simplest methods samples. The researcher 

randomly selected 60 professors of physical and sports education of middle school of 

Mostaganem. 

2-4 Data collection tools: considered as the first stage carried out by the student to design and 

build up the questionnaire, and that the measured property should be based on a theoretical 

basis explain the educational literature has included various studies, topics, books, 

magazines and periodicals that are related to the subject of research and that  has been used 

a number of sources and modern scientific references.  

After drafting the questionnaire in its initial form it was presented to a group of arbitrators 

numbering (10) professors where the agreed journal of observations was introduced in terms 

of reducing in the number of axises and questions until it took its final picture. 

2-5 Statistical Tools: The researcher used statistical methods like the SPSS Program in order  

to calculate: Percentage, Interations, Alpha – Krumbach Coefficient, Standard Deviation, 

the average Arithmetic, Quadratic Test( K2). 

Table 1 

shows the items of the questionnaire 

Number Axes Number of items 

1 The first axis: the general organization of the physical education 

lesson. 

16 

2 The second axis: knowledge and employment of the modern 

foundations in the lesson of the physical education . 

16 

 

2-6 The  Evaluation method and the correction key: The student researcher Mohammed 

(Allawi 1988) followed the method of scoring the questionnaire where the interrogator 

answers the items in the light of a three-step scale. (Strongly agree, agree, disagree) what 

corresponds to points according to each level 3-2-1 if the statement is positive and vice 

versa 1-2-3 if the statement is negative. 
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Results 

3-1 Presentation and discussion of the results of the first hypothesis 

The professor of physical and sports education has the competence in the general 

organization of the study (lesson) of physical and sports education. 

Table 2  

Shows the degree of competence in the general organization of the physical and sports education lesson 

The first axis: the general 

organization of the study of 

physical and sports education 

Strongly 

agree 

Agree I don’t agree 

(disagree) 

Estimated 

grade 

Percentage K2 

I often do my lessons with vigour. 3 10 47 76 42,22 55,90 

I think the volume of the quest for 

physical and sports education is sufficient 

to achieve the objectives 

57 2 1 176 97,78 102,70 

I often used alternative methods to teach 

some athletics events during the physical 

education course 

6 6 48 78 43,33 58,80 

The institution I teach in has a valid 
platform to teach some of the activities of 

speed, long jump and push in 

56 3 1 175 97,22 97,30 

The institution has the athletics gear 

necessary to teach some speed, long jump 
and push in activities.  

48 8 4 164 91,11 59,20 

The requirements of teaching the second 

generation curriculum in physical and 
sports education require the teacher's 

knowledge of strategies, methods and 

ieaching methods  

5 32 23 102 56,67 18,90 

In preparing for physical and sports 
education, I often rely on online 

educational notes. 

19 28 13 126 70,00 5,70 

I make pre-planning, To study and prepare 
for the necessary tools and procedures for 

public safety during the lesson 

2 10 48 74 41,11 60,40 

I work on developing the student's ability 
to investigate from the validity of the 

skilled performance through the duty card 

5 20 35 90 50,00 22,50 

I make sure to call and organize students 

in regiments with responsibilities. 

3 13 44 79 43,89 45,70 

I do warm-up exercises while correcting 

performance in different situations 

without opening the way for creative 
practice. 

3 9 48 165 91,67 59,70 

I find it difficult to translate the goals of 

the second generation curriculum into 

educational modules and use an attached 
guide in the teaching of physical and 

sports education 

20 13 27 127 70,56 4,90 

A special configuration for the education 
of athletics activities for students is rarely 

programmed 

36 17 7 91 50,56 21,70 

My lessons help to take into account the 

differences between the individuals, talent 

discovery and ensuring participation in 

school sports 

3 12 45 162 90,00 48,90 

My lessons help to give students basic 
skills in handball, basketball and 

volleyball. 

1 3 56 175 97,22 97,30 

My lessons earn students the 
sportsmanship of accepting defeat and 

winning and developing a spirit of 

leadership. 

2 6 52 170 94,44 77,20 

K2 table X² = 5.99 at liberty score 2 and indication level 0.05 
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Through the results recorded in the table above for the first axis, the general organization 

of the lesson of physical education and sports, after the statistical treatment of the vertebrae and 

the calculation of the differences in responses using the appropriate statistical method of testing 

good conformity, the values of K2 were all statistically significant, with the calculated values 

ranging from 102.70 as the highest value to K2 and the lowest value of 18.90, which is higher 

than the scheduled value X² = 5.99 at the degree of freedom 2 and the indication level of 0.05. 

Starting from analyzing the results of the first axis items, the research team concluded that the 

physical and sports education lesson does not receive the great attention from the teachers of 

the subject in the middle school and the research team attribute this to the failure of organizing  

the general material of the planning and preparation of educational units that give students the 

spirit of initiative and leadership and take into account the differences and  The lack of 

educational institutions in the means and equipment for athletics activities (speed-jump, 

throwing) on the other hand , as well as the inability to translate the objectives of the second 

generation curriculum of the material into educational units that would work to produce the 

quota properly. The results of the current study are consistent with the Madjadi (2013) study of 

the field of grade management and general organization of the physical and sports education 

quota. This is what the Study of Madani (2020) pointed out to the lack of teachers of physical 

and sports education in the middle and second phases to the efficiency of the management and 

organization of the class and the researcher attributed this deficiency to years of experience and 

scientific qualification 

3-2 - View and discuss the results of the second hypothesis 

The professor of physical and sports education is competent to use the modern 

foundations in the teaching of physical and sports education. 

Table 3 

Demonstrates the degree of competence in the use of modern foundations in the teaching of physical and sports 

education 

The second axis: knowledge and employment of modern 

foundations in the study of physical and sports education 

Strongly 

agree 

agree I don’t agree 

(disagree) 

Estimated 

grade 

Percentage K2 

I had a special composition for modern strategies in physical 

education and sports 

48 7 5 163 90,56 58,90 

I had a special training in the field of roads and teaching 

methods. 

46 10 4 162 90,00 51,60 

I often involve my students in completing the lesson 

according to the goals set. 

6 47 7 119 66,11 54,70 

I often use collaborative learning to teach various physical 

and sports activities. 

7 44 9 118 65,56 43,30 

I have a knowledge of modern teaching methods in physical 

and sports education. 

8 40 12 116 64,44 30,40 

I count and rely on teaching experience. 3 12 45 78 43,33 48,90 

I often design an assignment card explaining the performance 

and feedback criteria according to the purpose and objective 
of the lesson. 

31 25 4 147 81,67 20,10 

I often pave the way to practices according to the students' 

inclinations without prior preparation. 

35 20 5 150 83,33 22,50 
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I find it difficult to improve and develop the physical and skill 

performance of students during the physical and sports 

education course 

15 26 19 116 64,44 3,10 

I always design educational positions in the form of problems 
and solutions are left to the student 

25 23 12 133 73,89 4,90 

My students had the opportunity to discover the right 

performance with questions from me to get the right answer. 

31 25 4 147 81,67 20,10 

I often rely on collaborative learning in the design of learning 
attitudes 

7 44 9 118 65,56 43,30 

I often rely on the meeting of pedagogical team in the 

development of my teaching skills according to the outputs 

of the second generation curriculum 

26 13 21 125 69,44 4,30 

I rarely work on diversity in the recruitment of teaching 

strategies. 

8 14 38 150 83,33 25,20 

I'm usually responsible for all the lesson decisions on my 

own, and the role of the students lies only in work. 

2 17 41 81 45,00 38,70 

I often rely on my own way of controlling and taking out the 

lesson. 

8 20 32 96 53,33 14,40 

K2 table X² = 5.99 at D.H2 and the indication level 0.05 

 

Through the results recorded in the table above for the second axis, the knowledge and 

employment of the modern foundations in the study of physical and sports education and after 

the statistical treatment of items and by calculating the differences in responses using the 

appropriate statistical method of testing good conformity, the values of K2 were all statistically 

significant, with the calculated values ranging from 58.90 k the highest value to K2 and the 

lowest value of 14.4 is greater than the scheduled value X² = 5.99 at the degree of liberty 2 and 

the indication level of 0.05. 

Based on the analysis of the results of the second axis paragraphs, the research team 

concluded that there is a great lack of competencies of teachers of physical and sports education 

in the middle school in terms of knowledge and theory of modern teaching strategies, especially 

based on cooperative learning and solving problems focused on the learner and relying on the 

old approach i.e. traditional teaching based on privacy, which directly affects the class, and the 

level of the student and the extent of its integration into the class. The results of the study that 

the teachers of physical education in the secondary level are not familiar with the teaching 

competence, including the competence of the use and employment of teaching strategies in the 

study of physical and sports education, and the results of the current study differed with the 

study of Kaddour & Habib (2018), which resulted that the teachers of physical and sports 

education are competent in the use of modern teaching strategies of self-learning, collaborative 

learning and learning by play. Madani (2020) also attributed this to the years of experience and 

scientific qualification variable, which in turn affects the degree of practicing the efficiency of 

employing and using modern strategies in teaching physical education and sports. 
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Discussions 

- There is a discrepancy in the use of teaching strategies by teachers of physical and sports 

education in the middle school. 

- No differences in the degree of the practice and the use of the teachers of physical and sports 

education for teaching strategies under the second generation curriculum. 

- Teaching physical and sports education in the middle school is limited to authoritarianism 

and that the teacher is the focus of the educational process and the role of the learner remains 

negative. 

 

Conclusion 

 As the reforms that covered all fields, it was necessary to revolutionize the educational 

system and rebuild strong educational systems that raise the level of the aspirations of the 

learner and to appreciate these reforms and changes had to be carried out by researchers of the 

educational sector to carry out a comprehensive evaluation of the educational system in the 

form of the educational process in a special form in light of the developments and challenges 

of the present. And based on the premise, the development of the material stems from the 

development of the teaching process by re-modifying the educational curriculum in line with 

the modern active strategies. The researcher's team concluded that despite the fact that teachers 

of physical education and sports in the middle school are aware of modern strategies by 85 %, 

and their application within lessons are almost non-existent and it is clear that 79 % do not use 

it despite their knowledge and this is what the problem of the research at hand appreciates. 

Finally, we hope that we have contributed to this modest work in a positive way to present and 

address the aspects of the study, and there is no doubt that things were worth it. We have 

interpreted and deepened, but we have not met their right, and we hope that we have given new 

horizons for research and studies in this subject despite all the difficulties and challenges. 
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Summary: The aim of the work was to compare the level of somatic and selected motor abilities of pupils 

of the 1st year in Svit with a national research of primary schools. The goal was to choose boys for athletic 

training based on individual and overall physical performance. The parameters showing the bodily 

development of the probands were body height, body weight and BMI index. To determine the all-round 

readiness of students, we used a test set consisting of the following tests: maximum forward bend, 

endurance in pull-ups, long jump from standing position, shuttle run 4 x 10 m and endurance Beep test. 

We processed empirical data using statistical-mathematical characteristics. We used the Shapiro-Wilk 

test to calculate the normality of the data and then calculated the statistical significance of the mean values 

using the Parametric Unpaired T-test. We recorded significant differences at the 1% and 5% level of 

statistical significance when comparing the results of our groups with the national ones in individual 

motor tests: maximum forward bend, long jump from a place, shuttle run 4 x 10 m and endurance Beep 

test. Differences in somatic indicators and performance between Svit students were confirmed without 

statistical significance. In the end, we evaluated the level of performance of pupils according to the 

standards of the population on the basis of their achieved results. We recommended children who 

achieved the highest points of overall readiness for athletic preparations, as well as those who showed an 

above-average level of performance in individual tests. 

  

Key words: national testing, physical performance, primary schools, boys 

 

 

Introduction 

Since the 1st of September 2018, a nationwide testing of the movement preconditions of 

pupils in the first and third grades of primary schools was organized every year with the 

intention of identifying sports talent (Šimonek & Židek 2019). 
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The authors Šimonek & Židek (2019) and Ružbarský (2018) agree on the reason for 

choosing children aged from 6 – 7. The main reason is the fact that few of these children 

participate in some controlled sports training or devote themselves to it for a short time, thus 

suppressing the influence of the social environment on the development of physical 

preconditions. 

Ružbarský (2018) stated that the aim of the national testing is to determine the physical 

performance of children in Slovakia and, in addition, to bring them to sports, so that physical 

activity becomes part of their daily routine or. of life. This will also increase the likelihood of 

identifying sports-gifted children. Primary school pupils from the first grade take tests in four 

types of tests. First, somatic parameters (height and body weight) are determined, then the level 

of static and dynamic force is determined, as well as the level of endurance, speed, mobility 

and coordination. This diagnosis also differs from other motor tests in schools by additional, 

specific tests, which determine the manipulation and decision-making abilities of students, 

which are important especially for sports games. The goal is also supplemented by the National 

Sports Centre institution. It is published on their website that the project is aimed at finding out 

the state of movement preconditions of children at such an early age, because for the healthy 

development of a child and for sports performance in adulthood, comprehensive physical 

training and regularity of movement in childhood is decisive. Pupils' innate preconditions can 

be proven already in this type of testing of pupils, and thus they have the opportunity to show 

better results in the chosen sport, which also increases their motivation for further sports 

activities. 

  Šimonek (2018) defined the aim of regular testing of motor performance of 

schoolchildren as improving the selection and training of talented sports youth and finding out 

the status and trend of the level of physical performance of children and youth. The 

effectiveness of such a selection of sports talents among children in primary schools should be 

increased, which is also reflected in the composition and number of members in sports clubs. 

The described testing according to Šimonek & Židek (2019) has not only the task of selecting 

sports talents from among students, but also serves for research activities that deal with the 

health and condition of children in Slovakia. 

The aim of the work was to compare the somatic and selected movement skills of first-

grade pupils in Svit with the national research of primary schools. 
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Characteristics of the sample 

Testing of students was carried out in 2018 at two primary schools in Svit. 42 boys of the 

first grade of primary school in Svit took part in the deliberate research. First-grade teachers, 

gymnasts, 8th and 9th grade students and one author of the paper were involved in the testing. 

Students performed testing, which took place in 3 cycles. The first cycle took place at both 

schools in the first lesson in the classroom. It was carried out by class teachers and consisted of 

measurements of somatic indicators (body height and body weight). Subsequently, all students 

went to the school gym. In the second cycle, students were divided alphabetically into groups, 

where 4 stages from motor tests were created. After completing 4 motor tests, students had a 

half-hour break. The third cycle consisted of further motor tests. Based on a personal and 

written request from the management at primary schools and an explanation that it will be the 

use of data for research purposes, the author was allowed to use data from both schools. 

 

Methods 

The data collection consisted of measuring body height and body weight. For our 

research, we selected only some movement skills – sit-ups per 1 min., maximal forward bend 

in sitting position, standing long jump, shuttle running 4x10 m and endurance shuttle running 

Beep test. The given instructions were followed during the testing. Measurements were 

performed at primary schools on 10. 10. and 25. 10. 2018. 

 

Methods of processing and evaluation of the obtained data 

We used mathematical-statistical characteristics to process and evaluate the obtained 

data. From statistical methods, we used the Shapiro - Wilk test to evaluate the normality of the 

data, and then we calculated using a parametric unpaired t-test. In this work, we evaluate the 

results in percentages. In the research, we compared the performance of students measured with 

the results of the whole Slovakia and with the norms of the population (Sedláček & Cihová 

2009). Level in the motor test sit-ups per 1 min. we calculated according to z-points and the 

level in the test the maximal forward bend in sitting position was recalculated according to the 

made scale to the values according to Sedláček & Cihová (2009). Based on the total sum of 

points from the entire test battery, we evaluated the versatile physical readiness of each tested 

student. Subsequently, we selected probands from the group, which we would include in 

specialized preparations focused primarily on athletic all-round exercise training. We 
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concretized the interpretation of the resulting values using theoretical research methods 

(analysis, synthesis, induction and deduction). 

 

Results 

 The groups of pupils from Svit (n = 42) and Slovakia (n = 9,443) compare boys who are 

only 6 years old according to the decimal age and the homogeneity of both groups was 

preserved. In Table 1 there are shown the statistical characteristics of somatic indicators of 

pupils for the first grades of primary schools from Svit and from the whole of Slovakia. 

 

Table 1 

Mathematical-statistical characteristics of somatic indicators of pupils of the first grade of primary schools in 

Svit (n = 42) and national testing (n = 9,443) 

Pupils 
Body height [cm] Body weight [kg] BMI 

Svit Slovakia Svit Slovakia Svit Slovakia 

X 122,88 122,90 24,48 24,40 16,17 16,10 

Xmin 109,00 98,00 19,00 14,00 13,02 10,30 

Xmax 139,00 157,00 41,00 65,00 24,64 33,10 

Vr 30,00 59,00 22,00 51,00 11,62 22,80 

Sd 5,24 5,80 4,12 4,70 2,05 2,36 

 

 

Figure 1  

Comparison of physical indicators of pupils (n = 42) of the first grade of primary school in Svit with the national 

average (n = 9443) 

 

Based on Table 1 we see that the average values for all three monitored somatic 

indicators are almost identical. This is also confirmed by Figure 1, where we did not find 

significant differences between any monitored parameters that could affect performance in the 

monitored motor skills. Of course, we noticed the biggest differences in the variation ranges 

between students from Svit and Slovakia. In body height and body weight, the differences are 
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exactly the same 29 cm resp. 29 kg. This is also related to the large variation range of BMI 

values 11, 62, resp. 22, 80 in favour of students from Svit. 

The first motor test was the maximal forward bend, which was performed in the school 

gym with the help of a bench and a created scale. Pupils in Slovakia achieved an average 

performance of 3.90 cm. The average performance for boys in the first grade of primary school 

in Svit was 3.02 cm (Figure 2). In this comparison, we did not confirm any significant 

differences in performance, the differences were 22.56 % in favour of students from national 

research. Among the students, we found individuals who achieved a performance better than 8 

cm, and thus demonstrated above-average performance compared to population standards, 

because they would get more than 8 points in the points evaluation (Sedláček & Cihová 2009). 

 

Figure 2 

Comparison of the performance of pupils (n = 42) of the first grade of primary school in Svit with the national 

average (n = 9443) in the motor test maximal forward bend 

 

 

Figure 3 

Comparison of the performance of pupils (n = 42) of the first grade of primary school in Svit with the national 

average (n = 9443) in the motor test shuttle run 4 x 10m 
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In a 4 x 10 m shuttle run, pupils from Slovakia (Figure 3) achieved an average output of 

15.80 s. The group consisting of pupils from Svit reached an average time of 17.32 s. After 

subtracting the values, we found a difference in time of 1.52 with 

(https://www.testovanieziakov.sk/content/files/NSC_NP_vysledky.pdf). This value of the 

difference created 8.78 % of the performance of students from Svit. The difference between the 

groups of students was significant at the 1 % level of statistical significance. 

Higher homogeneity of performance was demonstrated among probands from Svit, 

whose standard deviation reached the value of 2.27. In contrast, the value of this degree of 

variability in the nationwide group of students is 3.38. This difference in values is mainly 

influenced by the different number of probands of individual groups, but also by extreme 

values. While in the group of pupils from Svit the maximum power was 24.30 s and the 

minimum power was 14.20 s, in the group of pupils from Slovakia the values were as follows 

77.00 resp. 10.10 s. 

 

Figure 4 

Comparison of the performance of pupils (n = 42) of the first grade of primary school in Svit with the national 

average (n = 9443) in the motor test sit-ups per 1 minute 

 

 In Figure 4 we can see that the average performance in the test of sit-ups per 1 min. 

There were 21.60 repetitions of pupils in Slovakia. We recorded a better result in the group of 

boys from Svit, whose average value reached 23.26 repetitions. The difference between the 

groups was 1.66 repetitions, which is 7.14 % and we did not find any significant differences 

between the groups. We noticed a big difference in the maximum number of repetitions. The 

best student in Slovakia managed to perform 77 repetitions, while the best boy from Svit only 

41. Therefore, there was a big difference between the variation ranges of individual groups of 

77 and 39. It follows that in Slovakia there was a 6-year-old student who did not even one 

repetition. We recalculated the individual performances using z-points. We did not find that we 

https://www.testovanieziakov.sk/content/files/NSC_NP_vysledky.pdf


68 

 

had a student from Svit in the group, in which we would notice above-average performance in 

this test. The best proband scored 2.25 points, making it one of the population averages. 

 

Figure 5  

Comparison of the performance of pupils (n = 42) of the first grade of primary school in Svit with the national 

average (n = 9443) in the motor test standing long jump 

 

The national average of pupils in this test was 110.40 cm. An average of 98.93 cm was 

calculated within probands from Svit (Figure 5). The difference between the groups is 11.47 

cm, which makes a 10.39 % difference in terms of percentages. Between students from Slovakia 

and Svit, we confirmed a significant difference in performance in stading long jump at the 5 % 

level of statistical significance. The minimum and maximum values of pupils from Svit were 

60 resp. 129 cm and national research 11 resp. 192 cm. The higher homogeneity of the group 

was confirmed in the group of pupils from Svit, which was proved by the standard deviation of 

pupils from Svit 17.53 as a measure of the variability of the all-Slovak group 19.46 cm. 

 

Figure 6  

Comparison of the performance of pupils (n = 42) of the first grade of primary school in Svit with the national 

average (n = 9443) in the motor test endurance shuttle running Beep test 
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In Slovakia, in the endurance shuttle running Beep test, an average of 15.90 length was 

run by primary school students from the first grade. This value was lower compared to the 

students from Svit, who managed to overcome 16.38 lengths. The difference between the 

groups thus climbed to 0.48 and represented 2.93 %, and we did not find any significant 

differences between the groups. There was a small difference between these rates in the extreme 

performance of students. The best student in Slovakia ran 40 lengths and the best proband from 

Svit 36 lengths. There was a small difference even at the lowest values of running lengths. 

There was a pupil among national research who managed to run only 1 length and the pupil ran 

only 3 lengths from Svit. 

Another objective of our research was to find individuals who demonstrated higher all-

round motor readiness, but also individual above-average performance in some of the 

monitored test. There are many publications (Havlíček & Kuchen 1963 - 1971; Grasgruber & 

Cacek 2008; Vičan 2019) characterizing performance standards influencing the motivation and 

orientation of children to individual sports. To evaluate these parameters, we scored the results 

measured by us according to population standards (Sedláček & Cihová 2009). The authors use 

a 10-point scale, where values 5 – 6 represent the average level of population performance, 

values 7 – 8 represent above-average performance and values 9 – 10 represent a significant 

above-average population performance. For the inclusion of children in the selection of students 

with higher physical readiness, we set a point limit of 25 points. This lower limit of points is 

the average of the physical performance of the population from the five tests we monitored. We 

also included children according to Glesk (1989), who did not meet the standards set by us, but 

achieved excellent results only in some indicators that have an affinity for athletic disciplines 

such as level in aerobic endurance, in standing long jump and so on. From all the students, we 

selected 8 students for the athletic training. Of these, only 4 overcame the 25-point scale in the 

range of 25 – 28 points. The other 4 would gain above-average performance, ie. 7 points and 

more in the tests we followed in the research. However, we did not specifically evaluate the test 

of endurance over grasp in this paper in terms of differences in performance between students 

from Svit and the national survey. 

 

Conclusion 

From the results of a nationwide survey comparing our testing, several measured values 

are a bit incomprehensible to us. These are mainly the measured maximum values in the 

national survey. We are looking for an explanation in several factors. We see the first negative 
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factor of such measured "incredible, extreme performances" in the fact that the testing was 

carried out throughout Slovakia by many examiners who had no experience and followed only 

written instructions. The second factor that may have influenced the results of national testing 

may have been the integration of children with health disorders. There could be schools that 

included these children in the testing and the children had problems with the implementation of 

individual tests. We recommend that for such disadvantaged children, either safer alternatives 

of motor tests be devised or children be involved in testing, but only in those tests that would 

not endanger the child's health. However, it should be taken into account that these children 

should not be included in the national average results. We would include 8 boys in the athletic 

training based on the standards we set. 
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Summary: 60 m hurdles races are included in the World Indoor Athletics Championships and consist the 

shortest hurdle race distance. Thus, it is possible that the reaction time (RT) affects the finish time (t60mH) 

and the rank of the hurdlers. The aims of this research were: a) to examine the relationship between RT and 

t60mH, b) the possible differentiation of RT: c) between the hurdlers who won a medal in World Indoor 

Athletics Championships (WM) and those who did not (NMW), d) between hurdlers who competed before 

(BRC) and after (ARC) the change of the starting rules in 2009. Analysis included 70 performances (WM: n 

= 28; NMW: n = 42; BRC: n = 32; ARC, n = 38). The differences between WM and NMW and BRC and 

ARC were examined with independent samples T-test, while the possible relationship between RT and t60mH 

with Pearson’s correlation. The results showed that RT was not significantly different (p < .05) between WM 

and NMW and between BRC and ARC. A weak, but significant, positive correlation (r = .228, p = .016) 

between RT and t60mH was observed. Results revealed that RT is a factor that affects t60mH. In conclusion, 

the essential focus on the reaction time at the starting blocks must be given during the training process. 

 

Key-words: Track and field, hurdlers, reaction time, starting block, sprint. 

 

Introduction 

The 60 m hurdles race is part of the indoor track and field events and it is included in the 

World Indoor Championships program since their inauguration in at 1985. The rules of the 60 m 

hurdles are the same to those applied for the 110 m and 100 m hurdle race, for men and women 

respectively, of the outdoor track and field athletics. The differences between the indoor and 
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outdoor high hurdle events are that in the indoor race: a) athletes should clear only five, instead of 

ten, hurdles and, b) the distance from the last hurdle to the finish line is smaller by 3.30 m. 

Quite similar to the pattern of the 110 m hurdle race (Tsiokanos et al. 2018), analysis 

revealed that, during the 60mH race, the speed of the athletes follows a consistent pattern 

(Panoutsakopoulos et al. 2020). In specific, there is a gradual increase of speed from the start till 

the 4th hurdle, followed by a second acceleration phase after the clearance of the 5th hurdle till the 

finish line (Kuitunen & Poon 2010). The structure of the 60mH performance is comprised by four 

main components: a) the start and the sprint to the first 1st hurdle, b) the clearance of the hurdles, 

c) the sprint of the intermediate distance between the hurdles, d) the sprint from the last hurdle to 

the finish line. Previous studies have shown that the most decisive factors for the performance are: 

a) the horizontal sprint velocity,  b) the hurdle clearance time (Kuitunen & Poon 2010; Muller & 

Hommel 1997; Panoutsakopoulos et al. 2020). As for the latter, analysis of the technique index, 

namely the difference between the performance in a hurdle race and in a race of the same distance 

without hurdles (Stein 2000), is related with performance in 60mH (Kaisidou et al. 2021), thus 

indicating the importance of the fast hurdle clearance (Bedini 2016). 

Concerning the first component of the race, there are some differences in the way that the 

hurdlers execute the start of the race compared to sprinters (Bezodis et al. 2019a), due to the 

presence of the 1st hurdle after 13.72 m from the start line. Furthermore, one of the important factors 

of this phase is the reaction time (RT) at the sound of the starter’s gun. RT is considered the time 

between the sound signal of the start and the first motor response of the athlete. Although studies 

proved a significant correlation between RT and the result at the small sprinting distances (Delalija 

& Babic 2008; Gurses & Kamis 2019; Tønnessen et al. 2013), other studies claimed that there is 

no correlation between these two variables (Pilianidis et al. 2012a; Panoutsakopoulos et al. 2020). 

According to past research, the magnitude of RT increases as the running distance decreases (Collet 

1999; Delalija & Babic 2008; Juhas et al. 2015). Based on this evidence, since the 60-m hurdle 

race is the smallest distance of the hurdle events, RT is more likely to be a deciding factor of 60mH 

performance, considering that a 20ms difference in RT could be translated as a 20 cm difference at 

the finish line in the 200 m sprint race (Mitašík et al. 2020). 

Past research showed that false start regulations may have an effect on elite athletes’ RT 

(Haugen et al. 2013). The current competition rules state that the athletes’ RT should surpass the 

100 ms threshold to be considered legal (rule 16.6; World Athletics 2019). In addition, with the 
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exception of the combined events, once an athlete makes a false start, he/she does not have a second 

opportunity to compete as is immediately disqualified (rule 16.8; World Athletics 2019). This strict 

start rules regarding the inability to execute a false start is implemented since 2010. This stricter 

false start rule could have an impact on athletes starting performance, since their caution for not 

being disqualified due to a false start could be translated as a delay in their RT and, eventually, in 

larger official time (Collet 1999). Previous studies regarding this topic revealed larger RT in elite 

male sprinters after the introduction of the stricter false start rules (Haugen et al. 2013; Mitašík et 

al. 2020 Pilianidis et al. 2012b). Since the importance of RT for the final performance is increased 

when the distance of the race is shorter, sprinters try to decrease RT (Collet 1999). Thus, it is of 

interest to examine the effect of the change of start rules in the RT exhibited by elite 60mH hurdlers, 

as the indoor 60mH is the shortest hurdle event. 

 

Aim of Study 

The purpose of this present study was to examine the relationship between RT and 

performance of elite male athletes who competed on major indoor events in the 60 m hurdle race. 

Furthermore, additional aims were to examine the possible differentiation of RT: a) over time, b) 

between the hurdlers who won a medal in a major indoor event and those who did not, and c) 

between hurdlers competed before and after the change of the false start rule. It was hypothesized 

that: 

1. Medal winners will exhibit a lower RT, 

2. RT will be improved over time, 

3. RT will be larger after the change of the false start rule in 2009, and 

4. RT and performance in the 60-m hurdle race will be related. 

 

Methods 

Study design 

For the purposes of the study, the official performances (t60mH) of the hurdlers who 

competed at the finals of the 60 m hurdle race in the World Athletics Indoor Championships were 

recorded. The exclusion of the data from the previous rounds was based on the concept of increased 

ecological validity, as athletes were found to exhibit lower RT in the final of an event rather than 

in the qualifying rounds (Collet 1999; Tønnessen et al. 2013). In addition, data were retrieved from 
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9 events that were held from 2003 to 2018. This range was selected because there were also changes 

in the false start rules in 2003. The collected performance data were classified depending on: a) if 

the athlete won a medal or not in 60 m hurdle race, b) if the event took place from 2003 to 2009 or 

from 2010 to 2018. 

Sample 

The final sample included 70 performance cases. From those, 28 cases were from athletes 

that won a medal (WM; n = 28) and 42 from athletes who didn’t win a medal (NMW; n = 42). 

Also, 32 of the cases were retrieved before the change of the rules (BRC; n = 32) and 38 after 

(ARC; n = 38). The study was conducted in accordance with the recommendations of the 

Declaration of Helsinki and the ethical standards of the Institutional Research Committee 

Guidelines. Nevertheless, there was an exception, as no informed consent was obtained, since the 

data were acquired from publicly available resources. 

Procedure 

Performance data of the 60 m hurdle event in the World Indoor Championships held from 

2003 to 2018 were obtained from Wikipedia 

(https://en.wikipedia.org/wiki/0000_IAAF_World_Indoor_Championships_%E2%80%93_Men

%27s_60_metres_hurdles where 0000 is the year of the competition) after checking the validity of 

the presented information with the official results published in the public databases of the World 

Athletics (https://www.worldathletics.org/competitions/world-athletics-indoor-

championships/history/). The criteria considered in order to include a performance in the analysis 

were: a) the athlete was not banned for doping for the period which his performance was 

documented, b) t60mH was provided in the publicly available resource, and c) RT was also 

available. 

Statistical analysis 

Normality of distribution was assessed using the Kolmogorov - Smirnov test (p > .05). 

Since the results showed that the variables were normally distributed, separate independent samples 

T–tests were used to examine the possible differences in RT and t60mH between WM and NMW 

and between BRC and ARC. In addition, the relationship between RT and t60mH was tested with 

Pearson’s correlation. The differentiation RT and t60mH among championships was checked with 

repeated-measures ANOVA with Bonferroni adjustments. Significant differences were followed 

up with Scheffe post hoc analysis. For all tests, the IBM SPSS Statistics v.25 software 

https://en.wikipedia.org/wiki/0000_IAAF_World_Indoor_Championships_%E2%80%93_Men%27s_60_metres_hurdles
https://en.wikipedia.org/wiki/0000_IAAF_World_Indoor_Championships_%E2%80%93_Men%27s_60_metres_hurdles
https://www.worldathletics.org/competitions/world-athletics-indoor-championships/history/)
https://www.worldathletics.org/competitions/world-athletics-indoor-championships/history/)


76 
 

(International Business Machines Corp., Armonk, NY) was used, with the level of significance set 

at a = 0.05.  

 

Results 

The descriptive statistics concerning RT and t60mH in the examined championships are 

presented in Table 1. t60mH was not differentiated through time (F8,61 = .695, p = .694). However, 

RT (F8,61 = 4.602, p < .001) was different in the 2008 World Athletics Indoor Championship 

compared to the earlier events. 

Table 1  

Descriptive statistics for reaction time (RT) and official 60 m hurdle race performance (t60mH) in each examined 

event 

Parameter RT t60mH 

Event mean SD min max mean SD min max 

2003 (n = 8) 0.142* 0.015 0.116 0.163 7.57 0.077 7.47 7.67 

2004 (n = 8) 0.138* 0.010 0.116 0.149 7.57 0.174 7.36 7.87 

2006 (n = 8) 0.145* 0.021 0.124 0.186 7.53 0.066 7.43 7.62 

2008 (n = 8) 0.196 0.040 0.136 0.249 7.63 0.129 7.46 7.91 

2010 (n = 8) 0.157 0.022 0.134 0.196 7.53 0.157 7.34 7.81 

2012 (n = 8) 0.157 0.020 0.135 0.202 7.58 0.100 7.44 7.74 

2014 (n = 7) 0.152 0.024 0.143 0.174 7.51 0.058 7.45 7.60 

2016 (n = 8) 0.152 0.024 0.127 0.200 7.51 0.162 7.41 7.88 

2018 (n = 7) 0.154 0.017 0.129 0.176 7.59 0.121 7.46 7.77 

NOTE: *: p < .05 compared to 2008 

 

 

Figure 1  

Results for reaction time (RT) observed in medal winners (WM) and no-medal winners (NMW) at each examined 

World Athletics Indoor Championship. The gray dashed line indicates the year that the false start rule changed. 
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Additional results concerning the respective descriptive statistics for WM and NMW are 

depicted in Figures 1 and 2.  

 

 

Figure 2  

Results for the official 60 m hurdle race performance (t60mH) of the medal winners (WM) and no-medal winners 

(NMW) at each examined World Athletics Indoor Championship. The gray dashed line indicates the year that the 
false start rule changed 

 

According to the results of the T-tests, RT was not significantly (p > .05) different in both 

comparisons (Table 2). As for t60mH, WM were significantly (p < .05) faster than NMW. On the 

opposite, t60mH was not significantly (p > .05) different between BRC and ARC. 

Table 2  

Results (mean ± standard deviation) for reaction time (RT) and official 60-m hurdle race performance (t60mH) 

Parameters WM (n=28) NMW (n=42) t p BRC (n=32) ARC (n=38) t p 

RT (s) 0.153  ± .027 0.156 ± .027 .352 .726 0.156 ± .034 0.155 ± .019 .069 .945 

t60mH (s) 7.47 ± .062 7.64 ± .102* 8.869 <.001 7.57 ± .119 7.56 ± .125 .379 .706 

NOTE: WM: cases of performances won a medal; NMW: cases of performances not winning a medal; BRC: cases of 

performances before the change of the starting rules; ARC: cases of performances after the change of the starting rules.; 

*: p < .05. 
Table 3 

Pearson correlation coefficients (r) of the relationship between reaction time and official 60-m hurdle race 

performance 

Cases  r p 

All cases (n = 70) .23* .016 

WM (n = 28) .18 .367 

NMW (n = 42) .44** .003 

BRC (n = 32) .31 .085 

ARC (n = 38) .29 .081 

 

NOTE: WM: cases of performances won a medal; NMW: cases of performances not winning a medal; BRC: cases of 

performances before the change of the starting rules; ARC: cases of performances after the change of the starting; * p 

< .5; **: p < .01. 
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The Pearson’s correlation analysis revealed that there was a weak, but statistically 

significant (r = .44, p = .016) positive correlation between RT and t60mH (Table 3). In further 

detail, a positive moderate correlation was found between RT and t60mH for NMW (r = .23, p = 

.003). On the other hand, in the other examined subgroups (WM, ARC and BRC), no significant 

(p < 0.05) correlations were observed. 

 

Discussion 

Due to the short distance of the 60 m hurdle race, it was assumed that the reaction time may 

affect the final performance and the rank of the athletes. The results showed that reaction time was 

not different between the hurdlers who won medal and to those who did not, between those who 

competed before and after the change of the rules at 2009 and it was not decreased over the 

examined period of time. Regarding the relationship between reaction time and 60 m hurdle 

performance, a weak, yet significant positive correlation was observed, thus partly confirming the 

hypotheses of the study. 

Compared to the latest event, namely the 2018 World Athletics Indoor Championships, 

where the average reaction time was .154 s (Walker et al. 2019), the data in the present study 

showed an almost equal average (.155 s and .156 s for ARC and BRC, respectively). A similar 

finding was observed concerning the 60 m hurdle performance, where the average value for the 

athletes who competed at the final of the 2018 Championship was 7.59 s (Walker et al. 2019), thus 

slightly above the average performance of the sample examined in the present study (7.57 s). The 

reaction time observed accounted for approximately 2.1% of the total 60 m hurdle performance. 

This is in reasonable agreement with the notion that the total start can account for approximately 

5% of the overall race time (Harland & Steele 1997).  

Past research concerning the 2003 false start rule change showed that it had an effect on the 

reaction time in the 100/110 m hurdle race (Ditrolo & Kilding 2004). This is not in agreement with 

the present findings, as the change to the current false start rule did not alter the reaction time in 

the finals of the men’s 60 m hurdles races held at World Athletics Indoor Championships. This 

finding confirms previous findings for the 200 m race (Mitašík et al., 2020). This can attributed to 

the fact that the hurdlers participating in the final of a major competition are the top, experienced 

and highly skilled athletes in the event and thus master the sprint start performance (Tønnessen et 

al. 2013). On the other hand, the correlation revealed for between reaction time and 60 m hurdle 
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performance may be a result of the short distance of the event, as found in previous studies (Delalija 

& Babic 2008, Gurses & Kamis 2019, Tønnessen et al. 2013). The shorter the race, the more 

reaction time is important for the final performance. Thus, since winning or losing is decided at 

hundredths of seconds, the factors that affect the final performance play a considerable larger role. 

So, it is important that practitioners should emphasize on the necessary monitoring of the reaction 

time in the training process (Mitašík et al. 2020). 

In general, several factors have an impact on reaction time. Among them is the effect of the 

distance between the starting gun and the athlete (Majumdar & Robergs 2011) and of the running 

lane (Brown et al. 2008). Other contributing factors are the age, training, performance level and 

experience of the athletes (Tønnessen et al. 2013, Bezodis et al. 2019b). In addition, reaction time 

is affected by gender (Babic & Delalija 2009, Lipps et al. 2011, Mitašík et al., 2020), various 

psychomotor parameters (Collet 1999, Ille et al. 2013, Stadler et al. 2020) and the false start 

measurement technology (Haugen & Buchheit 2016, Milloz et al. 2021). As for the psychological 

factors, concentration is of importance for a fast reaction time (Collet 1999). However, increased 

external pressure results in slower reaction time (Tønnessen et al. 2013). In the case of the false 

start rule, the fear of disqualification may inhibit the ability to perform a fast reaction time at the 

sprint start (Tønnessen et al. 2013). The above indicate the importance of implementing training 

drills that improve the reaction skills in a regular and systematic manner.  

Unlike the 100 m race, where a decreasing trend is observed in the start reaction in the 

2010s (Zhang et al. 2021), there were no significant changes in average reaction time in the indoor 

60 m hurdles race. This can attributed to the differences between hurdlers and sprinters concerning 

the start and the initial acceleration after the exit from the starting blocks. A recent study in elite 

athletes showed that hurdlers use a starting block arrangement with larger inter-block distance and 

with the front block placed closer to the start line (Bezodis et al. 2019a). In the same study, a higher 

body center of mass position while in the starting blocks was recorded for the hurdlers than the 

sprinters. These alterations possible change the neuromechanics of the sprint start movement that 

have an effect on exit velocity (Mero et al. 2006; Schot & Knutzen 1992). In addition, hurdlers use 

to get out of the blocks in an upright trunk position as, besides accelerating, hurdlers have to cover 

the first meters of the race regulating their step parameters aiming to negotiate the clearance of the 

first hurdle (Panteli et al. 2020). Thus, a specific step pattern is adopted (González-Frutos et al. 

20019, 2020). It was found that the vast majority of hurdlers, after the false start rule change in 
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2009, use a 7-step approach to the first hurdle (López del Amo et al. 2018). This fact changes the 

selection of the front leg in the starting blocks, as, with this arrangement, the rear leg is the push-

off leg for the clearance of the first hurdle. Normally, at the rear starting block, less resultant mean 

force is applied (Nagahara et al. 2020). In the case of a 7-step approach, the impulse in the front 

block, which is larger than the rear, is generated from the swing/lead rather than the push-off/trail 

leg for the hurdle clearance. This might have a negative effect on the effectiveness of the sprint 

start. 

As for the limitations of the study, one of the factors that weren’t taken under consideration 

was the effect of contacting the hurdle during its clearance. Contacting the hurdle affects the final 

performance with various ways, since it is translated: a) as an increase at the hurdle clearance time, 

b) as a loss of rhythm at the approach of the next hurdle, and c) as an overall loss of athlete’s 

horizontal velocity, one of the most decisive factors of performance (Iwasaki et al. 2020). Despite 

the above, the 100 ms threshold itself is questionable and it is suggested to be either lower (80 – 

85 ms according to Komi et al. 2009, Pain & Hibbs 2007) or higher (115 ms according to Brosnan 

et al. 2017, Lipps et al. 2011). Nevertheless, future research on the effect of the false start rule 

change on sprint start reaction time should consider all disciplines at various performance levels in 

relation with the performance structure of the event.  

 

Conclusion 

Reaction time was not different before and after the change of the rules at 2009 in the 

shortest hurdle race event, the indoor 60 m hurdle race in particular. However, performance was 

affected by the reaction time at the start. The results of the present study showed that there was a 

weak, but significant correlation between reaction time and the finish time. Thus, the exit from the 

blocks, especially in racing events with short distance, not only matter regarding the finish time of 

the athletes, but also as a factor which could be decisive for the outcome of the race. Based on this, 

it is suggested that, during the training process, the essential focus must be given on the exit from 

the blocks and the reaction time to the stimulus of the starter’s gun.  
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Summary. Aim: The aim of this study is to present the results of the evaluation of the Preparatory 

Swimming Intervention Programme for Children with Autism Spectrum Disorder (PAS). Methods: The 

study used a method of participating observation by which evaluators diagnosed swimming skills. The 

diagnostic tool was Štochl's scale of swimming skills evaluation (Štochl et al. 2005). A nonparametric 

sign test was chosen for the analysis of the results. Results: The results of the sign test showed that all 

probands studied had an overall improvement in all skills between measurements 1 and 2, 3 and 4 and 

also 1 and 4. In a comparison of individual probands, swimming skills improved between the 1st and 2nd 

measurements in two of them. The third proband achieved the greatest improvement between the 3rd and 

4th measurements, the fourth between the 1st and 4th measurements. The fifth proband did not achieve a 

statistically significant improvement in the acquisition of swimming skills. Conclusions: The results of 

this study show that for the area of preparatory swimming lessons for children with PAS, it is possible to 

use the Štochl scale (Štochl 2002) for diagnosing swimming skills, thus enabling quantitative data to 

monitor the level of acquired swimming skills in these individuals. 

Key words: Diagnostics of swimming skills, Štochl scale of swimming skills assessments, children with 

autism spectrum disorder. 

 

Introduction 

The concept of swimming literacy has long been an established term. Currently, it is 

divided into primary and secondary literacy. According to Čechovská & Miler (2019), primary 

swimming literacy represents safe management of the aquatic environment, which presupposes 

the acquisition of self-rescue skills appropriate to the age of individuals. Subsequent swimming 

literacy already presupposes mastering swimming skills that can be used for life to promote 

health. These are skills that are dominated by swimming locomotion, ie. mastering one or more 
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swimming methods (backstroke, butterfly, breaststroke, front crawl) or their appropriate 

modifications. Swimming literacy should apply to the entire population, i.e., children, adults, 

but also to people with special needs.  

Individuals (children and adults) with autism spectrum disorder (ASD) are also included 

in the group of people with special needs. Autism spectrum disorders or autism belong to the 

category of pervasive developmental disorders. The disability manifests itself in the field of 

communication, thinking and social interaction (Šedibová 1998). Autism spectrum disorders 

are incurable. A relatively large proportion of individuals diagnosed with the disorder are 

unable to live independently in adulthood. The only possible therapy for individuals with ASD 

is choosing the right educational approach. The best known are, for example, the Higashi 

educational program, the TEACCH program, structured learning or an intensive behavioural 

program.  

 

Diagnostics of swimming skills in swimming lessons 

Swimming lessons are one form of the educational process. Its goal is to acquire high-

quality comprehensive swimming skills that will enable safe management of the aquatic 

environment even in adverse conditions. In didactics of swimming, it is a long-term process, 

which is divided into three consecutive stages - the preparatory, basic and improvement stage 

of swimming lessons (Macejková 2005). The effectiveness of swimming lessons, i.e., 

swimming training, can be determined on the basis of targeted diagnostics, such as the 

evaluation of swimming skills according to the Štochl scale (Pecha et al. 2009; Štochl 2002), 

evaluation of swimming distance in 12 minutes - Cooper's test (Čechovská & Miler 2008), 

determining the effectiveness of swimming starts or turns (Polach et al. 2019) or discovering 

the effectiveness of swimming lessons from the point of view of didactic interaction of teacher 

- pupil (Hubená et al. 2019) etc. 

The main goal of preparatory swimming lessons is the adaptation of the individual to 

the aquatic environment and the acquisition of basic swimming skills (Čechovská 2007). The 

subject of diagnostics should therefore be the quality of these acquired skills. The Štochl scale 

of swimming skills assessment seems to be the most suitable diagnostic method for these needs 

(Štochl et al. 2005). Its use is desirable in both swimming lessons of intact children and adults 

(e.g., Dančová 2012), as well as people with special needs and people with autism spectrum 

disorder (Baštová 2014). In foreign literature, this issue is addressed e.g., Kraft (2019), Lawson 

et al. (2019) etc. In Czech literature, they deal with this topic, for example. Hubená and Baštová 
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(2019), in which the authors focus mainly on the organization of swimming lessons and the 

compilation of its content according to the principles of structured learning.  

Aim 

The aim of this study is to present the results of the evaluation of the intervention 

program of preparatory swimming lessons for children with ASD. The evaluation was 

performed using the Štochl scale of swimming skills evaluation.  

 

Methods 

Research Sample 

The study population was children with autism spectrum disorder who attended 

swimming lessons at one of Prague's swimming pools. The research group consisted of 5 boys 

aged 5-10 years. The following autism spectrum disorders have been diagnosed in these 

individuals: childhood autism, atypical autism, and Asperger's syndrome. Probands participated 

in the entire ten-month swimming intervention program for children with ASD. Despite the 

individual modification of the program, one proband left the program due to panicked fear of 

the aquatic environment. 

Collecting data 

The ten-month intervention program implemented within the swimming lessons of 

children with ASD took place in the school year 2016/2017 at the swimming pool in the 

permanent health centre - Cordeus in Prague 6. The chosen intervention program was divided 

into two consecutive courses - 1st and 2nd half - year. In each semester, the probands completed 

18 lessons lasting 30 minutes. The lessons took place once a week. A maximum of 3 children 

could participate in one lesson in the presence of two swimming instructors and one assistant.  

The content of the first half of the year was focused on adaptation to the conditions of 

swimming lessons and the acquisition of basic swimming skills - swimming breathing, 

merging, immersion and orientation below the surface, falls and dives into the water and the 

basics of stroke movements. In the second half of the year, attention was focused on the 

development of these skills and, according to the individual capabilities of individuals, on the 

practice of swimming locomotion. The content was compiled in accordance with the principles 

of structured learning. The evaluation of swimming skills took place in the following terms: 1st 

measurement: September 2016 - initial diagnostics, 2nd measurement: end of January 2017 - 

diagnostics after the 1st half, 3rd measurement: end of June 2017 - diagnostics after the 2nd 

half year, 4th measurement: September 2017 - final evaluation of the intervention program.  
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Participatory observation was used to assess swimming skills. This evaluation was 

performed by two swimming instructors with several years experience. All measurements were 

made using the Štochl Scale of Swimming skills Assessment (Štochl 2002), which focuses on 

the following skills: dunking of the head, starfish (supine position), starfish in the abdominal 

position, exhaling into the water, jumping into the water from the edge of the pool, retrieval of 

2 objects, rotation around the longitudinal axis (rolling barrels). The evaluation was recorded 

in pre-prepared forms. The measured values were then entered into MS Excel. A nonparametric 

sign test was used to analyse the obtained data. There was no significant difference between the 

two evaluators in any of the evaluations (in none of the measurements was the difference greater 

than 2 degrees). For this reason, compliance was not verified statistically. 

 

Results 

The results of individual probands are shown in graphs. The rating by instructor No. 1 

is marked as AB and instructor No. 2 is marked with the abbreviation CD. Measurements 1 - 4 

are marked as m1, m2, m3 and m4.  

Evaluation of proband No. 1. (Fig. 1) 

The biggest improvement was achieved by proband No. 1 in the skill of a starfish on his 

back. In the 1st measurement, he was evaluated with 1 point by the instructors. He then reached 

the highest value in the 3rd measurement, where he was able to take up the position on his back, 

but without sufficient endurance (4 points). The individual also achieved a significant 

improvement in the skills of exhaling into the water and jumping into the water from the edge 

of the pool.  

Figure 1 

Evaluation of proband No. 1 

 

 

 

 

 

 

 

 

 

Evaluation of proband No. 2. (Fig. 2) 
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Proband No. 2 showed the greatest improvement in the swimming skills of the starfish 

in the supine position. During the first measurement, the instructors rated them 2 points. In the 

2nd measurement, this proband was able to take up a floating position on his back with the help 

of a teacher. In the 4th measurement, he was able to take up this position himself, without the 

help of a teacher and with a certain endurance. There was almost no improvement in his ability 

to rotate around the longitudinal axis of the body (freestyle rotation).  

 

Figure 2 

Evaluation of proband No. 2 

 

 

 

 

 

 

 

 

 

Rating of proband No. 3 (Fig. 3) 

Proband No. 3 shows a score of 4 or 5 for all swimming skills. Apparently, this is an 

individual who has already completed some swimming lessons, in which the process of 

adaptation to the aquatic environment and the training of basic swimming skills took place. For 

both instructors, there is a match of 5 points in swimming skills, exhaling into the water, 

jumping into the water from the edge of the pool and retrieving 2 objects.  

Figure 3 

Evaluation of proband No. 3 
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Rating of proband No. 4 (Fig. 4) 

This proband achieved a significant improvement in the skill of a starfish in the supine 

position and jumping into the water from the edge of the pool. The stable design of this proband 

exhibits the ability to exhale into water. The instructors rated him 4 points - exhalation by mouth 

only, quick execution, and in two cases even 5 points - deepened full exhalation associated with 

dunking of the head, performed slowly.  

Figure 4 

Evaluation of proband No. 4 

 

 

 

 

 

 

 

 

 

Rating of proband No. 5 (Fig. 5) 

This proband showed the most stable rating in the ability to jump into the water from 

the edge of the pool. In all measurements, the instructors evaluated 5 points, i.e., that the jump 

was independent, decisive "on their feet", and it was possible to distinguish reflection, the flight 

phase and controlled impact. Similar results were achieved with the skill of catching 2 objects. 

Skill number 7 caused the highest difficulty for the proband - turning around the longitudinal 

axis of the body.  

Figure 5 

Evaluation of proband No. 5 
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According to the results performed using the sign test, it is clear that in all examined 

probands there was an overall improvement of all skills between measurements 1 and 2, 3 and 

4 and also 1 and 4. Between the 2nd and 3rd measurements, the swimming skill "turning around 

the longitudinal axis" showed a significant deterioration with a significant level (p ≤ 0.01). For 

other skills, the probands showed improvement. Due to the fact that it was a small research 

group, a more significant improvement can be observed in the skills of "head dunking" between 

the 1st and 2nd measurements and "starfish in the supine position" between measurements 3 

and 4 and 1 and 4. In a comparison of individual probands, swimming skills improved between 

the 1st and 2nd measurements for two of them. Another proband achieved the greatest 

improvement between the 3rd and 4th measurements, the fourth between the 1st and 4th 

measurements. One proband had already a relatively high level of acquired swimming skills at 

the beginning of the testing, so there was no considerable improvement in the level of statistical 

significance. 

 

Discussion 

The presented study focuses on the issue of evaluation of swimming skills in preparatory 

swimming lessons for children with autism spectrum disorder. Although, in terms of content, 

this teaching is based on the preparatory swimming instruction of intact individuals, it is 

necessary to follow the principles and recommendations of education of people with ASD 

during its implementation. The created intervention program was based on the principles of 

structured learning, which is one of several educational approaches for these individuals.  

Similar research was performed on children with ASD by Baštová (2014). The 

evaluation of swimming skills in this work is performed using a modified 3-point Štochl scale. 

The author states that attention was focused on finding out the real possibilities of the given 

individuals and a 5-point scale could skew the results of the study. Other authors who used this 

standardised scale in their work was Štochl et al. (2005) and Dančová (2012). However, a 

comparison with this study is out of place, because in their work the research groups consisted 

of intact children of preschool and younger school age. Despite its standardisation, Štochl's 

scale is not used by foreign authors to evaluate the swimming skills of people with ASD.  

A definite limitation of this study is the size of the selected research group. However, 

this is a very specific group, which, unlike intact individuals, requires a different approach in 

the process of swimming education (e.g., a small number of individuals in a group). Thanks to 
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this, it is not possible to organise preparatory swimming lessons for children with ASD in the 

same way as for intact individuals (10 beginners or 15 swimmers per teacher). 

Another drawback is the evaluation of swimming skills. The standardised Štochl's scale 

was a suitably chosen diagnostic tool for a group of children with ASD. However, if there is an 

individual in the group for whom the set intervention programme was not the first swimming 

lesson experience, the assessment of skills according to this range is not very meaningful. For 

more able individuals, it would be more appropriate to perform, for example, a diagnosis of the 

technique of one of the swimming methods (ideally a crawl or backstroke). Vetešníková (2017) 

dealt with the creation of an evaluation scale for the technique of the swimming style 

backstroke. However, the scale is created for intact children of a younger school age. In the 

case of children with ASD, it would be necessary to make certain adjustments that would at 

least partially take into account the degree of disorders of these individuals as well as the 

associated defects that affect their gross and fine motor skills.  

In addition to the quantitative data obtained, it should be mentioned that the intervention 

program provided further information on the swimming education of children with ASD. It is 

mainly about planning the intervention program itself, its implementation in the form of finding 

a suitable pool, environment, assistants or setting up an appropriate motivational system for 

children. Another important area, which stands outside the quantitative data, is the area of 

interaction and communication with children with ASD from the teacher's perspective. Many 

individuals with ASD have difficulty communicating, especially speech comprehension. It is 

all the more necessary to include illustrative movement demonstrations in order to understand 

the given movement tasks. However, this presupposes the presence of an instructor and an 

assistant with children in the water, at least in preparatory swimming lessons.  

This intervention swimming program was designed for moderately to highly functional 

children with ASD. For low-functioning individuals, in whom the intellect and general motor 

skills are severely impaired, their medical diagnosis allows the acquisition of basic swimming 

skills to a limited extent, in many cases they will not be acquired at all. For these children, 

swimming serves as one of the forms of rehabilitation and maintaining at least some social 

contact. 

 

Conclusion 

The issue of education of individuals with autism spectrum disorder is currently 

receiving much attention. Following the example of inclusive education, these children are also 
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included in mainstream education, and also in leisure activities. However, it is not always 

possible to accomplish this model of current education of people with special needs. Such an 

example is swimming lessons, where it is difficult or even impossible to practice an inclusive 

model of teaching.  

If possible, the content of swimming lessons for people with ASD should be based on 

the content of lessons for intact children and adults. The fulfilment of this content should then 

be in accordance with one of the educational approaches that is suitable for these individuals. 

Structured learning was chosen for the implementation of this intervention program. The use of 

its principles (structuring, individualization, visualization, motivation) enabled probands to 

orient themselves more easily in the structure of swimming lessons and in the assigned tasks, 

which led to a successful adaptation to the aquatic environment and subsequently the 

acquisition of basic swimming skills. The results of the study cannot be generalised to the whole 

population of children with ASD participating in some type of swimming lessons. The aim of 

this paper was rather to point out the form of teaching for these individuals and especially the 

diagnosis of acquired skills, as an integral part of any educational process.  

 

This study was created with the support of Charles University in the research project 

Programs for the Development of Scientific Areas at Charles University Progress Q19 Socio-scientific 

aspects of the study of human movement II. 
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Summary: Background. When analyzing the available literature, we found differences and considerable 

variability in the Special Judo Fitness Test (SJFT) reliability methods. Problems and Aim. For this 

reason, we have set our goal to determine the reliability and measurement error of all parameters by SJFT. 

Methods. The research sample consisted of 15 judo athletes (17.13 ± 1.96 years, body height 174.4 ± 

10.64 cm, body weight 72 ± 15.37 kg) who trained in judo on average 8.73 ± 2.12 years in two different 

Slovak judo clubs. The results were processed using interclass correlation analysis and measurement error 

percentage. Results. Our results indicate poor reliability for HR0 (α= 0.374, Err = 4.2 %) and moderate 

reliability for the following parameters: the number of throws in section A (α = 0.641, Err = 5.9 %), 

section B (α = 0.512, Err = 6.0 %), and section C (α = 0.644, Err = 5.9 %), respectively. Moderate 

reliability was also found for the total number of throws (α = 0.687, Err = 5.1 %). Good reliability was 

found for HR1 (α = 0797, Err = 3.5 %) and SJFT index (α = 0.807, Err = 4.5 %).  Conclusions. According 

to the results of this study, by testing the special level of judo fitness, as well as its changes, we 

recommend using the HR1 and SJFT index as good reliable parameters.  

 

Key Words: judo, level of fitness, reliability, measurement error. 

 

Introduction 

 Due to the multifactorial structure of the sports performance (SSP) in combat sports, as 

well as the constantly changing conditions in the match, and the resistance of the opponent, it 

makes the assessment of the athlete’s fitness level a very complicated process. Several authors 

have tried in the past to identify factors of SSP in combat sports, especially by using correlation 

and regression analysis procedures (Zemková 1999; Feč 2004; Štefanovský 2008). This 

approach made it possible to test combat sports athletes using a wide range of motor tests, 

mainly focused on the level of fitness (Matejová et al. 2018; Zemková 2018). However, most 

of these tests have a general nature and only marginally cover the special level of fitness. 
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Conventional standardized tests do not take into consideration the opponent´s active resistance, 

specific movement structures, or decision-making factor. The contemporary trend points to the 

use of specifically designed tests, which better simulate the competitive load and specific 

movement (Tabben et al. 2014; Chaabene et al. 2015; Šimenko & Karpljuk 2015; Karimi  2016; 

Štefanovský et al. 2016; Šiška et al. 2016; Madaiová & Čierna 2018).          

 To assess the specific level of fitness in judo, Sterkowicz (1995) created a Specific Judo 

Fitness Test (SJFT). The test was designed to evaluate the specific abilities of judo athletes. 

SJFT partially respects the time structure of a real judo contest and uses the throwing technique 

over the shoulder (Ippon-Seoi-Nage). According to Detanico and dos Santos (2012), the SJFT 

test can be used to identify anaerobic and aerobic capacity, but care should be taken when using 

recovery HR to infer aerobic capacity. Moreover, the SJFT seems able to induce glycolytic and 

aerobic demands similar to those of judo combat, being thus an important tool to evaluate the 

specific performance of the athlete. Currently, the test is used in many countries, where judo is 

well developed (Štefanovský 2015). More than a hundred scientific papers can be found via 

Google Scholar, ResearchGate, Scopus, Web of Science, or PubMed databases, in which SJFT 

has been used to assess the judokas of the different levels. In most scientific papers, the authors 

refer to the test as a reliable tool, sensitive enough to assess changes in fitness level, with the 

ability to distinguish judokas by age and sex, and it correlates with the laboratory tests (eg. 

VO2mox or Wingate) and the number of attacks during a competitive contest (Franchini et al. 

2007; Radovanovic et al. 2009; Wolska et al. 2009; Franchini et al.  2011; Detanico et al.  2012).  

However, in the work of Szmuchrowski et al. (2013), there was no correlation between the 

Wingate test and SJFT. The authors concluded that the Wingate test of upper and lower limbs 

is not sensitive enough to adequately assess the anaerobic capacity of judo athletes. Stekowicz 

(1995) reports that the value of the Spearman correlation coefficient for SJFT is 0.97 (p≤0.01) 

when the test is repeated twice. Franchini et al. (1999) report a correlation coefficient value of 

0.73 (p≤0.05) for the parameter total number of throws and 0.89 (p≤0.05) for the „SJFT index”. 

However, it is important to consider that the Spearman correlation coefficient has been 

criticized when used to test reliability (Thomas & Nelson 1990; Franchini et al. 2010).  

 Franchini et al. (1999) report that the performance in SJFT can be improved by a) an 

increased number of throws, which represents an improvement in speed, anaerobic capacity, 

and/or technique; b) decreasing the heart rate at the end of the test, indicating higher 

cardiovascular performance with equal effort (same number of throws); c) decreasing heart rate 

1 min after the end of the test, indicating a better recovery, which is due to improved aerobic 

performance; d) a combination of two or more of the factors.    
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 Iredale (2003), Franchini et al. (1999), and Sterkowicz (1995) in their studies presented 

only the reliability of some SJFT parameters by using of Pearson Correlation or ICC method. 

Our work was aimed to assess the reliability and to determine the measurement error of all SJFT 

parameters in the group of high-performance judo athletes.  

 

Methods  

Participants 

 The research sample consisted of 15 judo athletes (17.13 ± 1.96 years, body height 174.4 

± 10.64 cm, body weight 72 ± 15.37 kg) who trained in judo on average 8.73 ± 2.12 years. The 

participants were members of two Slovak judo clubs Dukla Banská Bystrica and Slávia 

Bratislava and their judo technical level was from second Kyu to first Dan. Judo athletes 

included in this study regularly attended national or international tournaments. All probands, or 

their legal representatives, signed voluntarily a consent agreement form. The study design 

received ethical approval from the local Ethics Committee. None of the athletes were engaged 

in any weight-loss procedures during the testing period and did not take any medicaments. 

Procedures 

 Participants began the testing protocol with warming-up and dynamic stretching. The 

warm-up consisted of 5 min running around the tatami with low intensity and 10 min of 

dynamic stretching whereupon, afterward, SJFT was conducted. Immediately after the test, the 

participants stood still, and the heart rate was monitored. Re-test was realized after seven days, 

on Monday (after two days of passive recovery), under the same conditions. We did not 

intervene in the weekly judo training program, which respected the content of the relevant 

micro-cycle of both judo clubs.  

 The SJFT was performed in three sections, divided into 15 s section A, 30 s section B, 

and 30s section C with a 10s break between them. During each section, an athlete throws two 

equally heavy sparring partners (± 2 kg), placed 6m apart, as many times as possible, using the 

ippon-seoi-nage technique. The test begins in the middle, at a distance of 3 m apart from both 

sparring partners. The choice of this technique is based on the following aspects: a) 

biomechanical – the athlete grasps his partner only with one hand and the turn into the technique 

allows him to immediately run to the next partner, b) frequency of use in competitions – this 

technique is one of the most used at the competitions (Adam et al. 2016)  and most of the judo 

athletes can apply the technique properly, at a high level. Any incorrectly performed throwing 

technique during the test is not included in the result. Heart rate is recorded immediately after 
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the end of the test (HR0) as well as 1 min after its end (HR1). To monitor the heart rate, we used 

the Sportester POLAR RS800CX G3 (Made in Finland). The judo athlete wears the heart rate 

monitor during the whole test.  From the total number of throws (TT) and HR0 and HR1 was 

calculated SJFT index (Index = HR0 + HR1 / TT), while the lower the index value, the better 

performance in the test, respectively, the more throws, the better performance. Top-level judo 

athletes (men) can throw more than 30 times and the SJFT index is at 11.20 or below (Ceylan 

& Balci 2018; Merola et al. 2019).       

Statistical analysis 

 To process the empirical data, we used Cronbach's Alpha method with respective 95 % 

Confidence Interval (95 % CI). The coefficients of correlation were interpreted according to 

Koo & Li (2016), where values less than 0.5 are indicative of poor reliability, values between 

0.5 and 0.75 indicate moderate reliability, values between 0.75 and 0.9 indicate good reliability, 

and values greater than 0.90 indicate excellent reliability. The measurement error (ε) was 

expressed as the mean percentage error. The level of statistical significance was set at p ≤ .05.  

 

Results 

 Our results (Table 1) indicate poor reliability for heart rate (HR0) immediately after the 

test (α = 0.374, Err = 4.2 %), moderate reliability for the number of throws in section A (α = 

0.641, Err = 5.9 %), section B (α = 0.512, Err = 6.0 %), and section C (α = 0.644, Err = 5.9 

%), respectively. Moderate reliability was also found for total number (TT) of throws (α = 

0.687, Err = 5.1 %). Good reliability was confirmed for the heart rate (HR1) 1 min after the end 

of the test (α = 0797, Err = 3.5 %) and SJFT index (α = 0.807, Err = 4.5 %).   

Table 1  

Mean values of SJFT parameters and ICC correlation 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section A - number of throws in the 15 s section; section B - number of throws in the 30 s section; section C - 

number of throws in the last 30 s section; TT – total number of throws; HR0 - heart rate at the end of the test; HR1 

- heart rate 1 min after the end of the test; SJFT index = HR0 + HR1 / TT. 

 Test Re-test Cronbach´s Alpha 95 % CI 

Section A [n] 5.6 ± 0.63 5.53 ± 0.52 0.641 -0.032 - 0.794 

Section B [n] 10.07 ± 0.70 10.13 ± 0.83 0.512 -0.198 - 0.731 

Section C [n] 8.87 ± 0.52 9.27 ± 0.70 0.644 -0.050 - 0.740 

TT [n] 24.60 ± 1.55 24.93 ± 1.87 0.687 0.046 - 0.813 

HR0 [b/min] 192.33 ± 7.26 192.20 ± 8.50 0.374 -0.331 - 0.668 

HR1 [b/min] 172.13 ± 8.31 169.87 ± 8.55 0.797 0.253 - 0.867 

SJFT Index 14.86 ± 1.02 14.59 ± 1.22 0.807 0.280 - 0.875 
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Discussion   

 This research aimed to determine the reliability and percentage measurement error of 

all SJFT parameters. The research sample was composed of high-performance judo athletes. 

Although the weekly micro-cycle training content was not uniform among the athletes involved 

in this work, we assumed that there will be no significant changes in the level of fitness between 

the test and retest within 7 days.  

 Surprisingly, only poor reliability with relatively low measurement error was found for 

the parameter HR0. Lower HR after the SJFT or a faster HR recovery has been interpreted as 

an improvement in aerobic fitness. 

 Our results showed good reliability of parameters HR1 and SJFT index and their 

measurement error were quite low. HR1 indicates a decrease in heart rate after the first min of 

recovery. The rate of decrease in heart rate during the first min after the exercise is an 

undemanding, non-invasive, valid, and simple indicator of parasympathetic activity (Lahiri et 

al. 2008). In judo, the cardiovascular system adapts to a mixture of strength, anaerobic and 

aerobic load. The decrease in athlete´s HR is due to the chronically increased systolic volume 

of the heart and two adaptation mechanisms contribute to its increase, which is a) the thickening 

of the left ventricle wall due to the strength training, and b) an increase of cardiac cavity volume 

due to aerobic exercise (Hamar & Lipková 1996). A high load of strength appears in judo 

performance in situations when overcoming the opponent's resistance, as well as in strength 

and condition training. A faster heart rate recovery can be a significant advantage especially 

when a repeated high performance during competition day is necessary, caused by interruptions 

during a match, in overtime situations, or when judo athletes undergo multiphase training units 

per day (Franchini et al. 2013). Achten, Jeukendrup (2006) report that a decrease in HR during 

the rapid recovery phase is not only conditioned by the level of aerobic fitness, but also by 

neural mechanisms associated with motor centers in the cortex. Daanen et al. (2012) in 

a systematic literature analysis found that the heart rate recovery of well-trained individuals 

was faster compared to untrained subjects. However, in these two works, no significant 

differences were found between trained and untrained subjects. The authors concluded that 

heart rate recovery after exercise can be a valuable tool for monitoring the athlete´s level of 

fitness. Sterkowicz et al. (1999) found a significant correlation (r = -0,63) between VO2max 

and HR1 after SJFT and concluded that heart rate recovery is a good indicator of the aerobic 

level of fitness in judo. Franchini et al. (2001) tested female judo athletes 70 and 30 days before 

the top-level competition. Parameters in SJFT did not change significantly except SJFT index 
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(13.09 ± 1.55 vs. 12.62 ± 1.48; p ≤ .05). The difference between HR0 and HR1 increased from 

17 to 21 beats per minute 30 days before the event, which may indicate a slightly (insignificant) 

improved cardiovascular adaptation to the training load. Significant changes may occur only 

after a long-term training period. If we consider the measurement error for the HR1, it was the 

lowest of all other parameters. 

 The SJFT index is calculated from the parameters obtained during the test (SJFT = HR0 

+ HR1 / TT). The SJFT index reflects the specific training of the cardiovascular system, the 

speed of throwing and running between two sparring partners, as well as the ability of the 

subject to resist fatigue during lactate accumulation. The reliability of the SJFT index using the 

interclass correlation coefficient method was verified in the work Iredale (2003).  She found an 

ICC value for the SJFT index of 0.84 and the measurement error was 3.4 %. The Cronbach's 

Alpha coefficient in our work for the same parameter is very similar (α = 0.807) and the standard 

error of measurement was slightly higher, namely 4.5 %. However, with especially well-trained 

individuals, it might be a problem to detect changes in the HR1 below 5 %. However, even 

though it is not a laboratory test with strict standard conditions, we do not consider the 

measurement error as high. 

 According to Cronbach's Alpha calculated values for individual sections (A, B, and C), 

as well as for the total number of throws (TT), we found the moderate reliability of these 

parameters. These will not be suitable to distinguish judo athlete´s special level of fitness. 

Measurement error in the range of 5 - 6 % for the throws indicates the inability of the test to 

detect changes in very well-trained judo athletes. One of the limitations of the SJFT test is the 

use of the Ippon-seoi-nage (shoulder throw) technique. For example, Sterkowicz & Franchini 

(2002) found that the SJFT index was significantly lower for those judo athletes who preferred 

this technique and considered it as a personal throw (tokuj-waza), compared to others. 

However, in this study, the TT parameter did not differ significantly, regardless of preferred 

techniques. We can say that the execution quality of each throw and using of different kind of 

sparing partners (eg different height, limb length, or center of gravity height) can also affect the 

number of throws in each section as well as the total number of throws. Sometimes, we also 

noticed a worse quality of throwing execution in some judo athletes. This should be taken into 

consideration as well. Both the examiner and the test subject must pay attention to the quality 

of the technical execution during the whole test, and this should meet the basic prescribed 

standards.  

 Another limitation of the SJFT is, it does not consider how many times the proband runs 

the 6 m distance between the two sparring partners. During the test, it happened several times 
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that the athlete runs to the partner, but he does not manage to make the throw due to the end of 

the time limit. However, the last 6m distance was not included in the performance result.  

 According to our results, we recommend to coaches and athletes: a) to record a new 

SJFT parameter – the total number of 6m runs passed, b) to use the HR1 and SJFT parameter, 

as good reliable parameters, with low measurement error, when assessing the level of judo 

athletes fitness, c) to maintain a high level of objectivity of testing, it is important to execute 

the throwing technique on the highest quality. In future works, the changes in the HR1 and SJFT 

index parameters should be monitored during the different periods of the one-year training 

cycle.  

      

Conclusions 

 Field test like the Judo fitness test is a good alternative method to measure the fitness of 

judo athletes without the expense, time, and expertise required for laboratory testing. However, 

as we found out, not all parameters in this test are suitable and reliable in evaluating the level 

of fitness. We found low reliability of parameter HR0. The number of throws in sections A, B, 

and C, as well as TT, are parameters with moderate reliability and we do not recommend them 

to assess the level of judo athlete's fitness. Only HR1 and SJFT index were proven as highly 

reliable parameters with a relatively low measurement error, and the ability to control the 

cardiovascular response to a specific load.   
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Summary. Problems in learning are one of the obstacles to student’s success in understanding and 

achieving success. Learning problems also occur in physical education learning, the problems that have 

occurred in the last decade are caused by the individual students. To minimize and even overcome these 

learning problems an appropriate learning approach model is needed. In the last 5-10 years, the learning 

approach models that are often used are problem-based learning and project-based learning. This study 

aims to review and examine problem-based learning approaches and project-based learning approaches 

in designing and improving physical education learning. The literature review that will be discussed is 

about the characteristics, advantages, and disadvantages of each learning approach model. The results of 

the literature review are expected to be able to be used as a study or information that can be used as a 

theoretical basis for further research in the use of a learning approach model to complete or improve 

physical education learning including problem-based learning and project-based learning. 

 

Key words: Physical Education Learning, Problem-based Learning, Project-based Learning 

 

Introduction  

Physical education is one of the lessons that have been obtained from Elementary School 

(SD) to Senior High School (SMA) levels (Burhaein, Tarigan & Phytanza 2020; Purnomo, 

Tomoliyus & Burhaein 2019). Junaedi & Wisnu (2016) revealed that physical education has 

the meaning, namely, a part of overall education that prioritizes physical activity and fostering 

a healthy life for physical, mental, social, and emotional growth and development that is 

harmonious and balanced (Burhaein 2017a; Burhaein, Ibrahim & Pavlovic 2020). Physical 

education, sports, and health are integral parts of education as a whole which aims to develop 
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aspects of physical fitness, movement skills, critical thinking skills, social skills, reasoning, 

emotional stability, moral action, aspects of a healthy lifestyle, and the introduction of a clean 

environment through physical activity, sports, and selected health that is planned systematically 

to achieve the goals of national education (Burhaein, Phytanza & Demirci 2020; Phytanza & 

Burhaein 2020). Herdiyana & Prakoso (2016) and Paramitha & Anggara (2018) explained if 

physical education learning has a goal, namely to develop the abilities and habits of students 

through physical activities. Physical education learning has an important role in student life 

(Phytanza, Burhaein, Sukoco & Ghautama 2018). This is intended through physical education 

learning to be able to shape student character. In line with this opinion Soedjatmiko (2015) 

explained that through physical education learning, the formation of student character and 

morals can be developed and formed, the characters that will usually be formed by learning 

physical education are responsibility, creativity, accepting defeat, and so on. Tutkun, Gorgut & 

Erdemir (2017) revealed that physical education can grow and shape children's character to be 

better, it is further revealed that learning physical education is more effective and affects the 

morale and character of students. Physical education affects the character building of students, 

including work ethic, control, and management arrangements in setting goals, hard work, 

responsibility, sportsmanship, cooperation, leadership (Burhaein 2017b; Opstoel et al. 2020; 

Pramantik & Burhaein 2019). 

Although physical education learning affects character building, in field implementation 

there are several factors that hinder the success of the given learning. The inhibiting factor is 

caused by the infrastructure or the students themselves. In line with this Osborne, Belmont, 

Peixoto, De Azevedo & De Carvalho (2016) explain if in Physical Education learning some 

obstacles cause learning to be less than optimal, the obstacles that are meant are factors that 

exist in students. Students in urban areas have obstacles in carrying out learning and physical 

activities, including those caused by available facilities or personal problems that come from 

themselves (Armando & Rahman 2020; Dimyan 2016). In physical education learning, several 

factors affect the inadequacy of being well, these factors include facilities, abilities, and 

willingness of the child. Furthermore, it was revealed that of the three factors, the willingness 

and ability of the child ist one of the most influencing factors (Betram & Kaleeswaran 2017; 

Phytanza & Burhaein 2019). Revealed that physical education learning is not optimal due to 

the intrapersonal obstacles experienced by students including their social ecology, namely, 

individual personal circumstances, environment, fatigue, laziness, stress about learning (Anjali 

& Sabharwal 2018; Saputri & Suharjana 2020). 
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Based on the explanation of the challenges or obstacles that cause the unsuccessfulness 

of learning physical education, it is from within the students themselves. Based on these 

problems, several previous research studies revealed that problem-based learning techniques 

and project-based learning are good learning approaches to solve these problems. Problem-

based learning is an approach that is often used because problem-solving is done by those 

concerned. In line with this statement Estrada (2017) revealed that problem-based learning is a 

good approach to use in the luxury of learning problems because this approach is centered on 

students thinking critically to solve the problems at hand. Prabandaru, Lismadiana & Nanda 

(2020) revealed that learning using problem-based learning is one of the good approaches in 

overcoming physical education learning problems. Furthermore, it was revealed that the 

problem-based learning modeled the learning approach by letting students solve the problems 

faced by themselves with the help of the teacher, of course. In contrast to platform based 

learning, project-based learning is an approach taken to reduce learning problems based on 

projects/media that will be used in solving problems related to physical education learning 

(Metzler 2017). In line with this opinion, (Mudianti, Astra & Suwiwa 2018) the project-based 

learning model is developed based on the level of student thinking development by centering 

on student learning activities so that it allows them to move according to their skills, comfort, 

and interest in learning. Project-based learning in physical education learning can improve 

learning. It is further revealed that this model helps students to make problems solving with a 

project/program that will help them (Simonton, Layne & Irwin 2020). The learning approach 

model through project-based learning can improve students' critical thinking skills, this is 

because students are involved in projects in alignment or in learning (Pratama & 

Prastyaningrum 2016). 

Based on this explanation, the problems that occur in Physical Education learning and 

the learning approach model are used to reduce them, namely problem-based learning and 

project-based learning in previous studies. This paper is a literature review meaning that it will 

review previous research on the Problem-based Learning and TGT approaches. This research 

will discuss which one is more effective in solving physical education learning problems. In 

this study, we will explain and describe the weaknesses and strengths of each approach, which 

will then conclude which is a better approach in solving physical education learning problems. 

 

Methods 
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This research is a type of literature review (Fraenkel, Wallen & Hyun 2012), which 

means that it will review the results of previous research which reveal the problem-based 

learning and project-based learning approaches in solving problems faced in physical education 

learning. This learning approach model will be studied by conveying the respective advantages 

and disadvantages of problem-based learning and project-based learning. Furthermore, 

literature review research is a qualitative descriptive research type. The data in this study were 

obtained through documents collected from previous research by collecting and analyzing 

scientific journal file documents that have been published. The discussion in this study will 

examine each of the 15 journals on problem-based learning and project-based learning 

approaches in solving physical education learning problems. 

 

Result and Discussion 

The data collection carried out results in form of information from several research 

articles that discussed problem-based learning approach models and project-based learning in 

solving physical education learning problems. The data collection carried out is a collection of 

articles in the last 5 years, namely from 2015 to 2020.  

Table 1 below presents journal documents including year, title and research results 

regarding problem-based learning. Based on table 1 above which displays 10 scientific articles 

that have been published in reputable journals from the 2015-2020 level with a problem-based 

learning approach model as a solution to physical education learning problems that are 

considered the most effective. This learning approach model is not only popular or often found 

in physical education learning, but is popular and widely used in other learning subjects. Further 

on what is meant by the problem-based learning approach model will be examined in the 

discussion.  

After describing the articles that have been published regarding problem-based learning, 

then in table 2 below will display journals related to the project-based learning approach model 

used in the completion of physical education learning. The articles to be discussed or reviewed 

are articles published in reputable journals with a period from 2015 – 2020, some of these 

journals will be presented in table 2.  

Table 1 

Results of Collection of Scientific Publication Article Documents Using the Problem-based Learning Approach 

Model 

Publication 

Year 

Article Title Journal Name 

2015 Applying Problem-based learning in the Sports 

Science Curriculum 

Athens Journal of Sports 
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2017 Training online physical education: a 

phenomenological case study  

Education Research 

International 

2017 The influence of problem-based learning on learning 

effectiveness in students of varying learning abilities 

within physical education 

Innovations in Education 

and Teaching International.  

2018 Bridging the gap between education and employment: 

a case study of problem-based learning 

implementation in Postgraduate Sport and Exercise 

Psychology 

Higher Education 

Pedagogies 

2018 Does Problem-Based Learning Improve Critical 

Thinking Skills? 

Cakrawala Pendidikan 

2018 Project-Based Learning: Implementation & 

Challenges 

International Journal of 

Education, Learning, and 

Development 

2019 Application of Problem-based Learning Model in 

Improving Learning Outcomes of Passing Under 

Volleyball for Class VIII-2 Junior High School 27 

Medan TP 2018/2019 

Jurnal Ilmu Keolahragaan 

(Journal of Sports Science) 

2019 A systematic review of problem-based learning in 

education 

Creative Education 

2020 The effectiveness of problem-based learning model 

learning outcomes of basketball learning through 

audiovisual media in class I IPS 1 SMAN 2 kendal 

student 

Journal of Sport Coaching 

and  

Physical Education 

 

2020 The effectiveness of problem-based learning approach 

in the teaching of hang style long jump 

 

Jurnal Ilmial Bina Edukasi 

(Bina Edukasi Scientific 

Journal) 

Table 2  

Results of Collection of Scientific Publication Article Documents Using Project-based Learning Approach 

Models 

Publication 

Year 

Article Title Journal Name 

2020 Pengaruh Model Pembelajaran Project-based 

Learning Terhadap Perkembangan Konsep Diri 

Mahasiswa 

SPORTIVE: Journal of 

Physical Education, Sport, 

and Recreation 

2020 The Effectiveness of the Project-Based Learning 

(PBL) Approach as a Way to Engage Students in 

Learning 

Sage Journal 

2020 A review of project-based learning in higher 

education: Student outcomes and measures 

International Journal of 

Educational Research 

2015 Exploring contributions of project-based learning to 

health and wellbeing in secondary education 

Sage Journal 

2016 Jumping In: Redefining Teaching and Learning in 

Physical Education Through Project-Based 

Learning 

Strategies A Journal for 

Physical and Sport Educators 

2020 Tales from PE: Using Project-Based Learning to 

Develop 21st-Century Skills in PETE Programs 

Strategies A Journal for 

Physical and Sport Educators 

2019 Effect of Project-based Learning Model Assisted by 

Student Worksheet on Critical Thinking Abilities of 

High School Students 

AIP Conference Proceedings 

2015 The Strengths and Weaknesses of the 

Implementation of Project-based Learning: A 

Review 

International Journal of 

Science and Research 
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Discussion 

Discussion on literature review research that discusses problem-based learning and 

project-based learning approaches will reveal the advantages and disadvantages of each of 

them. Furthermore, there will be conclusions about which learning approach model is better in 

solving physical education learning problems based on the results of previous research that 

have been published by various reputable journals in the 2015-2020 period.  

 

Characteristics of Problem-based Learning  

The characteristics of Problem-based Learning are as follows: 1) the problem becomes 

the starting point in learning; 2) the problems raised are problems that exist in the real world 

that are not structured; 3) problems require multiple perspectives; 4) problems, challenging 

students' knowledge, attitudes, and competencies which then require identification of learning 

needs and new fields of learning; 5) learning self-direction is the most important thing; 6) 

utilization of various knowledge sources, their use, and evaluation of information sources are 

essential processes in PBM; 7) learning is collaborative, communicative, and cooperative; 8) 

development of inquiry and problem-solving skills as important as mastering the content of 

knowledge to find solutions to a problem; 9) openness of the learning process includes synthesis 

and integration of a learning process, and; 10) PBM involves evaluating and reviewing student 

experiences and the learning process. 

 

Advantages of Problem-based Learning 

The problem-based learning approach is implemented by giving students the authority or 

to think critically about what problems they face and how to solve them. Problem-solving using 

PBL approaches can provide space for students to interact with their friends in solving their 

learning problems. PBL is also able to generate critical thinking spirit in students so that 

students can find solutions to problems faced by themselves in physical education learning in 

the field. (Goad & Jones 2017). Luo (2019) approaching PBL mentioned, that the PBL method 

2016 The Effect of Project-Based Learning on Learning 

Motivation and Problem-Solving Ability of 

Vocational High School Students 

International Journal of 

Information and Education 

Technology 

2019 Advantages and Challenges of Online Project-based 

Learning 

Rochester Institute of 

Technology RIT Scholar 

Works 

2017 Professors’ and Students’ Perception of the 

Advantages and Disadvantages of Project-based 

Learning 

International Journal of 

Engineering Educatio 
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has the advantage of being able to motivate to learn by thinking creatively and providing 

opportunities to interact with one another. PBL is also an approach forcing students to be able 

to identify weaknesses during learning so that they can overcome learning problems when there 

is physical activity in the field. Through problem-based learning, motivates students to be able 

to discuss and then identify the problems faced, then students are forced to be able to think 

critically to be able to overcome problems in learning but are still assisted by the teacher 

(Narmaditya, Wulandari & Sakarji 2017). 

Adhie, (2020) revealed that the increase in physical education learning can be conveyed 

if the existing problems can be overcome, it is revealed that the PBL learning approach model 

can provide high effectiveness for problem-solving. PBL is considered the best used because it 

can provide encouragement and the ability to think critically of students to be able to express 

the difficulties faced during physical education learning. Aldabbus, (2018) revealed that in the 

learning process in the classroom, the PBL approach has the advantage of being able to provide 

space for each student to find out what problems are faced in learning and being able to make 

decisions in the solution. The learning approach model of the PBL learning model can provide 

great effectiveness for learning, through the PBL approach model students are expected to be 

active and able to voice the difficulties that have been identified themselves in physical 

education learning (Zakaria, Maat & Khalid 2019) 

 

Disadvantages of Problem-based Learning 

When we take a look from the literature review, the results of previous research found 

several facts that state the disadvantages of the problem-based learning approach model. 

Although it has many advantages, as with other learning approach models, problem-based 

learning has shortcomings in its implementation. In line with this opinion, several studies have 

revealed the same thing. In the learning approach model using problem-based learning, students 

are required to have good self-confidence, the weakness of this learning approach model is if a 

student is not able to foster self-confidence so that he is unable to think critically. Furthermore, 

in this approach, another weakness is the inability of students to find the problems faced so that 

they are unable to find solutions, especially in learning physical education in which there is 

physical activity (Konstantaki 2015). Heaviside, Manley & Hudson (2018) revealed that the 

PBL approach requires a level of self-awareness of each individual in the physical activities of 

physical education learning that is carried out and requires a fairly long process in carrying out 

the PBL approach properly.  
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Suzianto & Damanik (2014) claimed that PBL also does not escape from the 

shortcomings in its application, namely the condition of most schools is not conducive to the 

PBL learning approach model. In its implementation, PBL requires facilities and infrastructure 

that not all schools have. For example, many schools do not yet have sufficient sports equipment 

to complete the implementation of PBL. PBL implementation takes a long time. The standard 

of 40 – 50 minutes for one lesson hour that is often found in various schools is not sufficient 

for the standard time for implementing PBL which involves student activities outside of school. 

The PBL model does not cover all basic information or knowledge. Students cannot gain an 

overall understanding of the material. This is due to the insufficient one-hour standard in 

schools for the implementation of PBL. Aji & Fahmi (2020) said, that the weakness in this 

learning is that teachers are required to be able to pay attention  and guide students in 

implementing the Problem-based Learning (PBL) learning model, learning using the PBL 

model also requires a long time. Also, schools must provide good facilities. So if the facilities 

are not good, this learning model will be difficult to develop. 

 

Characteristics of Project-based Learning  

Project-based Learning is a learning approach model that has the following 

characteristics: a) students make decisions about a framework, b) there are problems or 

challenges posed to students, c) students design processes to determine solutions to problems 

or challenges proposed, d) students are collaboratively responsible for accessing and managing 

information to solve problems, e) the evaluation process is carried out continuously, f) students 

regularly reflect on the activities that have been carried out, g) the final product of learning 

activities will be evaluated regularly qualitative, h) learning situations are very tolerant of errors 

and changes. Then, Project-based Learning is a learning model that emphasizes more on science 

process skills and is related to real or everyday life so that the characteristics of the material 

that are appropriate in the application of this Project-based Learning Model are: Having basic 

competencies that emphasize more on aspects of skills or knowledge in the level of application, 

analysis, synthesis, and evaluation (modifying, trying, making, using, operating, producing, 

reconstructing, demonstrating, creating, designing, testing, etc.), Can produce a product, Has a 

relationship with real problems or everyday life. 

 

Advantages of Project-based Learning 

The advantage of the project-based learning approach is that it is right on target and the 

problem will be resolved so that the problems that occur will not happen again. In line with this 
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statement Allison et al. (2015) explained that learning using a project-based learning approach 

model can provide enthusiasm and make learning more effective. The use of projects in learning 

can improve the ability to think creatively for teachers and students. Coyne, Hollas & Potter 

(2016) revealed that the advantages possessed by the project-based learning model are that it 

has a variety of benefits that can have a positive effect on physical education, including 

involving and motivating students, increasing content knowledge, fostering collaboration, and 

meeting the needs of students with various skills and learning styles. Project-based learning is 

a learning approach model that is widely used in the 21st century, this is because they have 

advantages in learning through constructivist projects or media in learning, through project-

based learning students are encouraged to understand learning through understanding each 

other through inquiry processes and working together. with friends collaboratively to complete 

or convey the learning received (Oliver, Rodriguez & Pagan 2020).   

Astra, Rosita & Raihanati (2019) revealed that learning through project-based learning 

through projects or student worksheet (LKS) media can generate enthusiasm and critical 

thinking skills in students compared to direct learning. Furthermore, it is explained that by using 

this learning approach model, students are more able to collaborate with other students in 

completing or understanding learning according to their thinking. Yani (2020) revealed that 

completion or learning using project-based learning is able to improve student learning 

concepts and self-concepts. It is further explained that this approaching model can solve 

problems using projects or media in learning. This method of project-based learning and 

collaborative learning in disciplinary subjects of learning, repeated learning, and authentic 

learning can results in student involvement. It is further explained that this learning model can 

increase student involvement by allowing knowledge and information sharing and discussion 

(Almulla 2020). Guo, Saab, Post & Admiraal (2020) states that learning using a project-based 

learning model is one way of improving learning achievement, this type of approach involves 

students in thinking about solving problems through media or projects. It is further explained 

that this approach of the model will increase the competence of teachers in providing learning 

due to the discussion or participation of students and teachers in learning.  

 

Disadvantages of Project-based Learning  

When we take a look from the literature review, the results of previous research found 

several facts that mention the disadvantages of the project-based learning approach model. 

Even though it has many advantages, as with other learning approach models, project-based 

learning has shortcomings in its implementation. Sumarni (2013) explained that project-based 
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learning approach model has shortcomings, namely, the difficulty will be experienced by the 

teacher in applying to large classes with a large number of students then the other disadvantages 

are that it is difficult to generate motivation with a large number of students, difficulty in 

making students concentrate on learning tasks, difficulties in helping students relate new 

content to their previous knowledge, and difficulties in performing cooperative learning 

activities. Chiang & Lee (2016) explained that in the project-based learning approach model 

there are weaknesses including, the need for more attention from students in motivating 

themselves, then another shortcoming is the need for adequate facilities to support learning 

through this model because the use of projects often involves good facilities. 

The project-based learning model approach requires someone to understand and 

participate in increasing motivation and existing abilities to help work on projects to help solve 

problems or learn. Not least, it is often time-consuming and needs adequate facilities. In line 

with this statement. Mihić & Završki (2017) explained if in the implementation of project-based 

learning there were difficulties, namely, in planning and it took a long time to implement and 

the lack of experience of students in a more active learning role and their negative reactions to 

changes. In solving problems using project-based learning, it is necessary to be precise about 

what will be done, then each learning problem possessed by students has a difference between 

one and another which requires that the project to be carried out includes these things (Amissah 

2019). 

 

Conclusion  

Based on the explanation of the discussion of the literature study above, the relevance of 

previous research is problem-based learning and project-based learning. The author revealed 

that the problem-based learning approach model is better to use, this is because in the problem-

based learning model students can identify problems or obstacles that occur to themselves in 

learning. Furthermore, it was expressed in problem-based learning that besides identifying 

students, they were also required to think about solving problems in learning and could be 

discussed with the teacher. Problem-based learning improves critical thinking, maximizes 

ability and self-confidence in problem-solving. Although the conclusion reveals that problem-

based learning is better, the author suggests conducting an in-depth research review of the two 

learning approach models. 
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