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Abstract 

This research aims to construct and standardize a scale for general and lobar brain dominance to assess its 

contribution to the attentional abilities of futsal referees in Iraq. The developed scale is grounded in a review 

of existing literature and specifically targets the attentional capabilities required for futsal officiating. A 

descriptive research design was employed, using an intentional selection approach for the study population 

and a random selection for the sample. The total sample consisted of 225 subjects, with 135 designated for 

reliability analysis and 90 for standardization. The scale demonstrated a high degree of reliability as 

determined by expert consensus, with reliability coefficients of 0.80, 0.866, and 0.933. The final scale consists 

of 46 items. The scale’s contribution to attentional abilities was significant at the p < 0.05 level, with specific 

contributions to attention shifting (0.469), attention distribution (0.656), and attention focus (0.698). The 

findings confirm that the scale meets the scientific requirements for assessing whole-brain dominance. 

Furthermore, the observed relationship between brain dominance and the referees' attentional abilities is 

logically and scientifically supported. In conclusion, the researchers successfully constructed and standardized 

a valid and reliable scale tailored to the study sample. The findings reveal varying degrees of brain dominance 

contributions to the attentional abilities of the sample. Based on these results, the researchers recommend 

increased attention to studies on brain dominance and attentional abilities, given their critical role for futsal 

referees. Future research is suggested to replicate this study with different samples and variables to further 

enhance the general and individual performance of referees. 

Keywords: brain dominance, attentional abilities, futsal referees  

Introduction 

Brain dominance is a physiological and neural phenomenon that plays a vital role in directing the conceptual 

and motor abilities of humans. Both lobar synchronize to handle data efficiently. Neurological studies proved 

that the left labor mainly related to analytical side like language, logical thinking, and conscious moves of the 

right side of the body, while the right lobar is concerned with visual abilities, creativity, imagination, and 

moves of counter side ( Knecht et al, 2000-Springer & Duetch, 2013). Brain’s dominance is crucial for referees 

to use guided thinking – problem solving to reach a solution rapidly, assure correct athletic behaviour, in 

addition to fulfill the perfect image of a referee with precise decisions ( Khadija bin Flees, 2009). 

Conceptualizing all these fragments acquires special importance in areas of quick decisions and perfect 

performance, such as sports arbitration. Referees face all kinds of situations amidst a match, all of which 

demand mental control with attentional abilities, including more than attention aspects, clarity of mind, focus 
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during the match, and competition among players (Cox, 2000, 71). A certain study showed that intensive body 

effort, like matches, affect a negatively on attention indicators like fast reaction and precision. Such a fact 

necessitates paying attention to physical and psychological factors of referees ( Castillo, Yanci, Casajus & 

Ca’mara, 2016). On the other hand, another study showed that the accuracy of arbitrary decisions related to 

the way of dividing attention along events of the match and individual variances in attentional abilities affect 

directly the efficiency of arbitration ( Spitz, Wagemans, Memmert & Williams, 2024). All the above-

mentioned results assure the importance of understanding the relation between brain dominance and attentive 

performance. This calls for constructing and standardizing a scientific scale to evaluate this dominance and 

show its contribution to attentive abilities for futsal referees.  

Importance comes from the fact that decisions of referees and their cases are vital elements of competition 

that may alter the result. Thus, arbitrariness must have some attention in a careful scientific way by providing 

appropriate means to realize such a purpose. One of which is standardizing brain dominance and attentive 

performances to have perfect judging skills  

Within this atmosphere, athletic arbitration, specially in futsal, represents a complicated dynamic environment 

require referees to enjoy a high level of mental efficiency, continuous attention to handle matches stresses and 

take correct decisions in changing circumstances. Studies showed that conceptual processes like awareness, 

attention, recall, critical thinking, and problem solving are closely related to mechanisms of brain dominance. 

All these conceptual processes determine the quality of arbitrary performance ( Barbar et al, 2013; Cox, 2000)  

Despite the increased attention to understand the mental abilities of referees, there is a lack of research 

connecting brain dominance and their attentive abilities, especially when talking about developing precise 

standardized scales to evaluate this relation. Saleh et al (2024) said that intensive and rare cases of Futsal 

require advanced physiological and conceptual strategies to control the game. This increases the importance 

of studying brain dominance and attentive abilities.  

Given all these reasons, the current study tries to bridge the gap by building and standardizing a scale of brain 

dominance for futsal referees, the known relation between lobar dominance, attentive abilities, and analyzing 

the influence of this dominance on the precision of referees’ decisions during matches. Constructing such a 

scale will provide a scientific tool to use in processes of selection, training, and professional development to 

raise levels of referees and assure its integrity.  

Research Problem: The Problem of current research is to adopt recommendations of some empirical studies 

to design specialized tests and scales connected to certain dependent variables to come up with a scale based 

on literature reviews instead of a general scale. This scale is connected to some attentive abilities of futsal 

referees and their need for such abilities to rely upon in their decisions.  

There must be effective, objective procedures to build and standardize specialized scales to select, train, and 

develop referees, to know attentive skills that enable referees to do their job without negatively affecting their 

decisions, thus reach better arbitrary in local and global tournaments.  

Referee possesses a certain amount of physical, mental, and psychological abilities based on dominating lobar 

with attentive abilities to have a high performance level and create a decisive personality. Attentive processes 

are important when taking the right decisions. In the end, we are confronted by a scientific attempt considers 

the percentage of each studied variable of futsal players to develop their performance. So, the question of 

current research is the possibility of constructing and standardizing a scale of brain dominance and its 

contribution to attentive abilities.  

Objectives: Constructing and standardizing a dimensional scale of brain dominance of futsal referees to know 

the percentage of contribution of attentive abilities to human dominance for futsal referees. 

Material methods 
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Study Design 

This study employed a descriptive research design, utilizing a quantitative approach based on percentages, as 

it is well-suited for the research objectives. A descriptive design provides a systematic academic framework 

for analyzing and explaining phenomena to achieve specific goals (Mohammed, 2013, p. 240). 

The research tools included a variety of methods and instruments. These comprised a review of academic 

literature, questionnaires, observation, and a custom-developed scale (Alexandre, 2011). In addition, practical 

tools such as a stopwatch, a calculator, a laptop, a whistle, and a Mentorum flasher were used for data 

collection. 

Participants 

The research population consisted of all Iraqi futsal referees active from May 10, 2024, to September 25, 2025. 

Sample: A purposeful sampling method was used to select the study participants, ensuring that the sample 

included all Class A referees for the 2021–2022 season. In qualitative research, intentional selection of a small, 

specific sample is a common practice, with the sample size being influenced by the data analysis requirements 

(Albine, 2018). The total sample for this research was 230 referees. 

The sample was further divided into several groups for different phases of the study: 

Pilot Study: 5 referees 

Reliability Analysis: 135 referees 

Standardization: 90 referees 

A three-alternative scale was used, which corresponds to the 45 items on the research instrument. The 

distribution of the sample is further detailed in Table 1 

Table (1) Sample Details 

Sample No. percentage 

Pilot 5 2,2% 

Construction 135 61,4% 

Standardizing 90 36,4% 

Total 230 100% 

Note: the construction sample is for reliability, and standardization is for standard degrees  

Procedures 

The research followed a structured set of procedures to ensure the validity and reliability of the scale. 

Pilot Study 

A pilot experiment was conducted on a randomly selected sample of 5 participants on May 10, 2024. These 

individuals were excluded from the main experiment to prevent any contamination of the data. The pilot study 

was essential for refining the scale and procedures before full-scale implementation. 

 

Brain Dominance Scale Development 

The researchers developed a psychophysical scale for brain dominance based on established scientific 

principles of reliability and stability (Alexandre et al., 2011; Kristin W. et al., 2023). The scale was designed 

to align with the theoretical constructs of general, left lobar, and right lobar brain dominance, thus achieving 

construct validity (Robert, 2023). This alignment ensures the scale measures the intended features as supported 

by existing literature. The scale’s structure consists of three distinct dimensions: 

1- General brain dominance 

2- Left brain lobar dominance 

3- Right brain lobar dominance 

Scale Validity and Reliability 
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Scale is considered true when it measures the desired feature ( Al-Dahiri and Al-Kobaisi, 2000, 53). Reliability 

was found by passing a panel of  15 experts to determine the reliability of the brain dominance of the sample. 

Appendix (1) shows brain dominance pre-post amendment. Items of more than 70% credibility was accepted 

(Fathia 2021) ( Perez-Romero, 2022) as shown in table (2). 

Table (2) Percentage of Expert Agreement on the Elements of Brain Dominance 

Significance percentage experts Brain dominance 

Accepted 93,3% Unaccepted 1 3,6,7,14,15,20,23,30,31,36,37,38,42,43,46 

Accepted 86,6% Agree 14 4,5,8,11,16,19,24,28,29,32,35,44,45 

Accepted 80% Number of experts: 15 9,10,17,18,25,26,27,33,34,1,2,12,13,21,22,39,40,41 

Note: all items scored less than (70%) were excluded  

To validate and complete the reliability of the scale, researchers made a comparison of parts for all items as 

shown in Sheirif's (2020) study, and as shown in table (3). 

 

Table (3) discriminative force of items before rearranging them descendingly 

Items Highest group Lowest group No. Sig 

means Standard 

deviation 

means Standard 

deviation 

1 5,58 1,79 3,54 1,66 4,74 0,003 

2 6,26 1,64 3,67 1,79 6,03 0,001 

3 6,52 1,15 3,61 1,92 7,38 0,001 

4 6,26 1,61 3,81 1,72 5,90 0,008 

5 6,57 1,72 3,44 1,72 7,30 0,000 

6 5,98 1,93 3,70 1,81 4,88 0,000 

7 6,51 1,19 3,15 1,67 9,26 0,000 

8 6,51 1,12 3,37 1,62 9,04 0,001 

9 6,09 1,72 3,63 1,61 5,90 0,004 

10 6,51 1,12 3,36 1,65 8,97 0,001 

11 6,09 1,72 3,63 1,61 5,90 0,002 

12 5,92 1,98 3,09 1,79 6,01 0,000 

13 6,59 1,81 3,55 1,75 6,85 0,006 

14 6,01 1,79 3,55 1,19 6,47 0,005 

15 6,18 1,81 3,37 1,83 6,20 0,004 

16 6,02 1,81 3,54 1,62 5,77 0,001 

17 6,11 1,82 3,38 1,11 7,22 0,002 

18 6,11 1,82 3,70 1,15 6,58 0,001 

19 6,59 1,65 3,98 1,84 6,01 0,001 

20 6,11 1,12 3,54 1,84 6,47 0,001 

21 5,83 1,77 3,37 1,95 5,28 0,001 

22 6,62 1,69 3,57 1,75 7,11 0,001 

23 6,62 1,69 3,11 1,65 8,43 0,000 

24 6,15 1,69 3,54 1,78 6,01 0,000 

25 6,52 1,15 3,61 1,92 7,38 0,000 

26 6,26 1,61 3,82 1,72 5,90 0,001 
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27 6,57 1,71 3,44 1,72 7,30 0,001 

28 6,18 1,74 3,54 1,70 6,14 0,000 

29 6,55 1,43 3,50 1,45 8,50 0,000 

30 6,51 1,48 3,75 1,60 7,22 0,000 

31 6,25 1,71 3,11 1,78 7,26 0,000 

32 6,20 1,60 3,37 1,85 6,51 0,001 

33 6,49 1,39 3,82 1,57 7,29 0,000 

34 6,61 1,13 3,48 1,45 9,70 0,000 

35 6,10 1,70 3,44 1,42 6,84 0,000 

36 5,56 1,81 3,36 1,54 5,30 0,011 

37 5,85 1,71 3,36 1,70 5,89 0,001 

38 5,89 1,13 3,36 1,467 7,74 0,001 

39 6,62 1,63 3,33 1,76 7,75 0,000 

40 5,73 1,43 3,31 1,17 7,41 0,000 

41 5,63 1,22 3,31 1,23 7,61 0,001 

42 6,86 1,21 3,57 1,99 8,06 0,000 

43 6,73 1,22 3,31 1,29 10,9

5 

0,000 

44 5,68 1,17 3,56 1,82 5,53 0,002 

45 6,27 1,22 3,19 1,84 8,09 0,000 

46 5,89 1,12 3,69 1,92 5,87

0 

0,001 

Table (3) shows that the variance for all items was significant at the level of (0,05) and the freedom degree 

of (24). Discriminative reliability of the test to discriminate between the highest and lowest values to show 

individual variances between sample members (Amaral et al, 2024). Discriminative reliability: the test’s 

ability to discriminate between degrees of highest and lowest groups significantly speaking ( Tariq, 2016). A 

scale is said to have internal discriminative reliability with the existence of tangible variances between the 

highest and lowest groups in certain measure as a hypothetical expression of ability and reliability of the test 

by showing individual variances within and between sample reliability of that test (Ali & Mohammed 

Sorowawi, 2023, 250). Thus, the reliability of the scale is achieved via hypothetical construction, experts 

agreement with discriminative reliability to indicate the validity of the scale. Reliability of tools was verified 

due to connectivity with the external stake of scale of rain dominance with a moral significance of (0,91) at 

an error level of (0,05). Reliability of external stake that measures reliability of targeted feature is achieved 

via statistically significant correlation of results of two tests, with one test, at least, external ( Hanan, 2020)  

Reliability of stake can predict testee results when doing oral standard test or alignment of their results in 

measure and a test in an external reality to boost reliability and validity of tool (Muqaddam, 2021).  

Validity and Stability of the Scale of Brain Dominance : 

 stability was found by half split, simple correlation factor before correlation, and Spearman Brown correlation 

factor after correction (A-Jalamdeh, 2015). Validity and stability of the test includes the precision of the scale 

and the stability of the degree of coordination of the measured feature (Radwan, 2006). Internal coordination 

is checked by classifying data results for odd and even numbers. Split value is treated by Spearman -Brown 

split correlation factor so that all values increase (Ebert et al, 2024). The half-split method was adopted as odd 

and even items with (135) surveys ( construction sample ), then redivided into (23)*(23) odd and even items. 

A simple Pearson correlation factor was used between both halves. The r value was (0,66) and after correction 
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using Spearman -Brown equation, the total stability factor was (0,795), statistically significant at a false value 

of (0,05), meaning the scale is valid and stable. 

Final Form of the Brain Dominance Scale 

Based on the psychometric analysis, the final version of the brain dominance scale was structured into three 

dimensions, consistent with the literature review. The initial pool of 60 items (20 for each domain) was 

reduced to 46 after excluding 14 items (marked with # in Table 4) that did not meet the validation criteria. 

The accepted items were distributed as follows: 

• General Brain Dominance: 16 items 

• Left Brain Lobar Dominance: 15 items 

• Right Brain Lobar Dominance: 15 items 

The final scale employs a three-alternative response format: Yes, Maybe, and No. Positive items are scored 

as follows: Yes=6, Maybe=4, and No=2. For negative items, the scoring is reversed: Yes=2, Maybe=4, and 

No=6. The total possible score ranges from 92 to 276. With these psychometric features confirmed, the scale 

was deemed ready for administration to the main sample, as shown in Table 4. 

Items before adjustment and 

discrimination 

No. Final form of accepted items yes no May 

be 

Always saying the truth makes 

people think I am ruthless 

1 Precise decisions butter than calling me 

ruthless 

   

Being kind hearted is for a common 

reason 

2 Dedicate myself to my work and agree 

with fellow referees with some 

decisions. 

   

I can turn situations for my favor 3 I play by rules of international union of 

futsal 

   

Know people’s needs and consider 

them 

4 Can predict exactly players’ movements    

I expect action by intuition 5 My intuition dictates my talk     

I heavily think of consequences 6 I’m not careful when making decisions 

at competitions  

   

Love to see people happy 7 Love when I run matches professionally    

Realize my goals and allocate 

necessary time 

8 Try to realize goals as prescribed by the 

book 

   

Think of problems to reach solution 9 I get nervous whenever there is a 

problem in elite tournaments 

   

I cant bear chaos in my life 10 Consider my physical potentials when 

exercising 

   

I try to get social and work on my 

social aspect 

11 Organize my relations and connect them 

to all pitch situations 

   

I get so emotional 12 Rely on my senses when evaluate a 

competition 

   

I only invest in what is important to 

me 

13 Analyze motor skills inside pitch and 

photos to learn 

   

Hate routine and constantly change 14 Hate routine and create change and what 

is best 

   

I keep my belongings tidy 15 I don’t keep my referee tools tidy    
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I am accused of being unpredictable 16 Use my expertise as a referee     

I am clear about my goals 17 Try to achieve my pre-set goals    

Use step by step strategy 18 Work in precision and one step at a time    

Cherish my social relations 19 Cherish my training mates    

My deeds are louder than my talk 20 As a referee, I am into practical and 

make decisions without thinking 

   

Offer help whenever needed 21 Set my mind to work well as a referee    

I take referee decisions objectively 

without bias 

22 I don’t innovate when hard situations    

People trust my plans and 

achievements 

23 Put my presumptions into practice    

I am open in public 24 Don’t need to review futsal rules before 

matches 

   

I love getting wild 25 Use body language in matches    

Analyse situations and 

consequences 

26 Use my right hand    

I don’t leave work unfinished 27 I put my whistle in my left hand and use 

it to explain decisions 

   

I urge my mates 28 Take decisions based on reality not 

expectations  

   

Know all technical and legal aspects 

of the game 

29 I know enough about futsal    

I think I am kind hearted 30 I respect and cherish laws and 

regulations 

   

I juggle many balls at the same time 31 Visualize opinions and decisions before, 

within and after match 

   

Unconsciously, I look into people’s 

eyes when talking 

32 I don’t connect situations and 

visualizations as a referee completely 

   

Always think positively 33 Respect my co-referees’ decisions    

I live by routine 34 Apply decisions learnt by referees 

committee in a routine way 

   

Love to be organized 35 Don’t accept advice    

Care for generals and details 36 My expectations are always right for 

match 

   

Loyalty at work above personal 

feelings 

37 Don’t care if my language is not 

understood, and focus on being a referee 

   

Colleagues ask me to be a referee in 

competitions 

38 Referee committee nominate me to lead 

important competitive matches 

   

Write daily plans and apply them 39 Write my plan as a referee and apply 

them verbatim  

   

My sense of humor always brings 

me trouble 

40 My sense of humor brings me trouble in 

competitions 

   

As a referee I use my intuition 41 As a referee, I don’t use body language    
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I am selective when applying rules 42 I look for core of regulations    

I am adventurous by nature 43 I am rational    

I use my right hand and leg 44 I am creative in using my right lobar to 

explain my decisions 

   

I use my left arm and leg 45 I rely on my left lobar to explain my 

decisions 

   

I don’t leave unfinished business 46 I may leave some unfinished business    

Unconsciously I leave no detail un 

attendant 

47     

I increase my enthusiasm during 

competition with my mates 

48     

Think of critical situations and its 

bitter consequences 

49     

I speak to everybody about my 

feelings 

50     

I make decisions from my 

personality and confidence 

51     

I take things slow in my life 52     

I have fun whenever there is a new 

relation in my life 

53     

Keep my belongings and stuff in a 

private place 

54     

I always please myself as well as 

others 

55     

I make time to realize my goals and 

expectations 

56     

I always look for common interest 

when working with others 

57     

Have benefit of turning situations 

for my own good 

58     

I know my desires as well as others 59     

Avoid expectations and live in real 

world  

60     

Based on the text you provided, here is a clear and organized breakdown of the research methodology. 

Dimensions of the Brain Dominance Scale 

The scale is composed of 46 items distributed across three main dimensions: 

• General Brain Dominance: Items 3, 7, 10, 15, 18, 21, 22, 25, 28, 30, 34, 35, 38, 41, 43, and 46. These 

items assess the overall dominance across emotional, conceptual, and motor aspects. 

• Left Lobar Dominance: Items 1, 2, 5, 8, 11, 16, 17, 20, 24, 26, 29, 33, 37, 39, and 44. These focus 

on skills related to logic, language, reading, writing, and control of the right side of the body. 

• Right Lobar Dominance: Items 4, 6, 9, 12, 13, 14, 19, 23, 27, 31, 32, 36, 40, 42, 45, and 46. These 

deal with intuition, imagination, artistic abilities, and control of the left side of the body. 

Note: The negative statements on the scale are items 6, 9, 12, 15, 22, 24, 32, 34, 35, 37, and 46. 

Reliability and Stability of the Attention Test 
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The "adjusted attention test" was validated through an expert panel, achieving a reliability (inter-rater 

agreement) of 86.67% at a p<0.05 level of significance. This is a common method for establishing reliability, 

as expert consensus can be a reliable measure of an instrument's validity (Susan, 2014). 

The stability of the test, which refers to its consistency and objectivity, was also confirmed (Sami, 2016; Al-

Nabhan, 2004). This was done using a split-half method. The initial correlation coefficient (r) was 0.758, and 

after correction using the Spearman-Brown formula, the final coefficient rose to 0.863. This result is 

statistically significant at p<0.05, indicating that the test is highly reliable and stable. 

Description of the Amended (Bordon-Anfimove) Test 

This adapted test is specifically designed for athletes to measure various aspects of attention. It consists of 31 

forms, each containing groups of 3–5 numbers. There are 10 groups per line, with a total of 40 lines. The 

entire test contains 1,240 numbers arranged in a standardized, hierarchical manner with an uneven distribution 

to prevent memorization (Khatr & Albeig, 1978, p. 492). 

The test measures three types of attention: 

1. Alertness/Focus 

• Purpose: To measure the subject's alertness. 

• Procedure: The participant receives a paper with numbers. At the "Go" signal, they start a stopwatch 

and use a pen to cross out all occurrences of the number 47, moving from left to right, line by line. 

They stop when they hear the "Stop" command. 

• Time: 1 minute. 

• Calculation: 

Attentiveness =.
(Correctly Deleted Numbers) − (Wrongly Deleted Numbers)

(Correctly Deleted Numbers) + (Forgotten Numbers)
 

2. Divided Attention 

• Directions: This follows the same procedure as the first test, but with a variation. The subject is 

instructed to simultaneously cross out two specific numbers, 96 and 92, from the "Go" signal until the 

"Stop" signal. 

• Time: 2 minutes. 

• Calculation: After finding the total count for U3 (96) and U4 (92), the formula for divided attention is 

applied: 

Divided Attention =
(U3 − U4) ∗ 100

(U3 + U4)
 

3. Diverted Attention 

• Directions: This test introduces a new variable. The referee must sequentially cross out the numbers 

94 and 96 for 30 seconds each, completing two rounds for each number. 

• Time: 2 minutes (one minute for each round). 

• Calculation: Scores are calculated for four 30-second intervals as in the first test. The final result is 

obtained by calculating the difference (subtraction) between the scores from the first, second, third, 

and fourth intervals. 

Main Experiment 

The construction phase of the main experiment was conducted with a sample of 135 referees after all 

preliminary procedures were completed. The brain dominance scale was administered on the first day, and the 

attention tests were administered on the second. Following the validation of the scale's psychometric 

properties, it was distributed to an additional sample of 90 referees for standardization. 
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As noted by Habal (2017), the development of any test is not complete until its raw scores are standardized 

through a systematic process. The standardization of the brain dominance scale was achieved by calculating 

standardized scores, which are detailed in Table 4. Table 5 provides a comparison of the raw and standardized 

scores (Z-scores). 

X 270 255 240 225 210 195 180 165 150 135 120 105 90 

Z 2.25 1,875 1,50 1,125 0,75 0,357 00 -0,375 -

0,75 

-1,125 -

1,50 

-1,875 -

2,25 

T 72,5 68,75 65,0 61,25 57,5 53,75 50 46,25 42,5 38,75 35,0 31,25 27,5 

Standardization of Scores 

The standardization sample for the scale consisted of 80 referees. The raw scores from these participants were 

converted into standard T-scores and Z-scores to give them meaning and context. A raw score is generally 

meaningless on its own; standardization allows for a direct comparison of an individual's performance to that 

of their peers (Gomez, Barrios, et al., 2024, p. 806). 

The conversion from raw scores to standard scores was done using the following equation (Shakir et al., 2023, 

p. 717): 

he Z-score and T is the raw score. 

The raw and standardized scores for the 80 futsal referees are detailed in Table 5. 

 

Statistical Methods 

The following statistical methods were employed in the study: 

• Percentages, Arithmetic Means, Standard Deviation, Skewness Coefficient, Pearson Correlation 

Coefficient (Ali & Hamid, 2021; Fayyad et al., 2025).  

• Regression Coefficient, Spearman Correlation Coefficient (used for stability correction), Coefficient 

of Determination, F-test (for variance analysis),  Standard Degrees (T and Z scores)(Hammood et al., 

2024; Khalaf et al., 2025). 

 

Results and Discussion 

Statistical Description of Variables 

Table 6 presents key statistical measures for brain dominance and attentional abilities among futsal referees. 

This descriptive analysis provides a summary of the data, including the mean, standard deviation, and 

skewness for each variable. 

Table (6): Statistical description of brain dominance and attentive abilities of futsal referees 

No. Brain 

dominance 

and attentive 

abilities 

Arithmetic 

means 

Standard 

deviation 

Lowest 

value 

Highest 

value 

mediator Twist 

coefficient 

1 Brain 

dominance 

160 33,93 102,00 244,00 180 1,768 

2 attentiveness 61 12 25,10 95,10 58 0,75 

3 Distributed 

attention 

35 9,25 8,20 98,70 38 -0,96 

4 Shifted 

attention 

1,6 0,39 0,03 4,89 1,55 0,33 
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Brain Dominance: The average score was 160, with a standard deviation of 33.93. The skewness coefficient 

was 1.768, indicating a moderate positive skew. 

Attentiveness: The average score was 61, with a standard deviation of 12. The skewness coefficient was 0.75, 

showing a slight positive skew. 

Distributed Attention: The average score was 35, with a standard deviation of 9.25. The skewness coefficient 

was -0.96, which suggests a negative skew. 

Shifted Attention: The average score was 1.6, with a standard deviation of 0.39. The skewness coefficient was 

0.33, indicating a slight positive skew. 

All "twist coefficients" (skewness coefficients) for the variables fall within the acceptable range of +3 to -3, 

confirming that the data distribution is considered normal (Irawan et al., 2024). This is important because it 

means the data meets the assumptions for many common statistical analyses. 

Table 7 shows the results of a stepwise regression analysis used to determine which attentional abilities 

contribute most significantly to brain dominance in futsal referees. 

No. Attention 

variable 

Stable 

value 

coefficient Calculated 

F 

Probability 

value 

Conjunction 

coefficient 

Ratio 

1 Diverted 

attention 

190 -36,79 64,4999 0,000 0,685 0,469 

2 Distributed 

attention 

226 -30,90 

-1,301 

68,593 0,000 0,81 0,656 

3 attentiveness 152 -23,92 

-1,102 

0,927 

54,653 0,00 0,835 0,697 

4 Total attention 219,62 0,789 

-1,021 

-19,653 

34,62 0,000 0,845 0,714 

 

Analysis of Stepwise Regression Results 

Step 1: Diverted Attention 

The initial step of the analysis found a statistically significant contribution of diverted attention to brain 

dominance, with a contribution ratio of 0.469 (or 46.9%). The calculated F-value of 64.4999 was significant 

at a p<0.05 level. This result is considered normal and expected, as referees must consistently shift their 

attention to different triggers during a match, such as players, the ball, and other events on the field. The ability 

to quickly and accurately shift attention is critical for successful officiating (Khamis & Alwan, 2007, p. 138). 

Step 2: Distributed Attention 

The second step revealed a moderate and statistically significant contribution of distributed attention, with a 

ratio of 0.656 (or 65.6%). The calculated F-value of 68.593 was also significant (p<0.05). This result 

highlights the need for referees to focus on multiple stimuli simultaneously without neglecting any single one. 

A referee must perform both technical and administrative duties with a high degree of concentration and 

distributed attention to make sound decisions. The ability to distribute attention is defined as an individual's 

capacity to direct focus toward more than one trigger at the same time (Al-Dhamad, 2000, p. 67). 

Step 3: Attentiveness (Focus) 

The third step showed the largest and most significant contribution from attentiveness (also referred to as 

focus or sustained attention), with a ratio of 0.697 (or 69.7%). The calculated F-value of 54.653 was highly 

significant (p<0.05). This finding indicates that a referee's ability to maintain focus throughout the competition 
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is a primary factor in their performance, as it allows for consistent accuracy in their decisions. This is crucial 

for elite referees who must perform their duties accurately and for extended periods under high pressure (Ali, 

2010, p. 243; Shamoon, 1996, p. 290). 

Total Contribution 

The analysis revealed that the combined attentional variables have a strong overall relationship with brain 

dominance. The multiple correlation coefficient between the attentional variables and brain dominance was 

0.845, with a total contribution ratio of 0.714 (or 71.4%). The calculated F-value was 34.62, which is highly 

significant (p<0.000). 

This high total contribution is logical, as a referee's performance depends on their ability to overcome 

distractions like thoughts, emotions, and crowd noise to make precise decisions. The dynamic nature of a 

match requires referees to constantly gather and refocus their attention to execute decisions and movements 

with the highest level of concentration (Mohammed, 1994, p. 317). The high contribution ratio suggests that 

the nature of a referee's performance and their preparation are closely linked to these attentional skills. 

 

Conclusions 

Based on the research findings, the following conclusions were reached: 

• The study successfully met its first objective by developing and standardizing a valid and reliable brain 

dominance scale for futsal referees. The scale was established with robust psychometric properties, 

including reliability and stability, and provides standardized scores for comparison. 

• The analysis confirmed that different attentional abilities contribute to brain dominance at varying 

levels. 

o Distributed attention showed a moderate contribution to brain dominance. 

o Attentiveness (focus) showed a high and significant contribution to brain dominance. 

o Overall, total attention demonstrated the highest and most significant contribution to brain 

dominance compared to its individual components, successfully achieving the second research 

objective. 

Recommendations 

The researchers propose the following recommendations for future research and practice: 

• Refine the Scale: The brain dominance scale's validity and reliability should be re-examined and 

enhanced, possibly by reviewing its items. 

• Continuous Development: Comprehensive studies are needed to continuously develop attentional 

abilities in referees. 

• Larger Sample Size: The scale should be re-administered to larger and more diverse samples to 

produce more accurate and representative standard scores. 

• Standardization of Attentional Variables: There is a need to establish standardized scores for 

attentional variables and their potential in futsal referees. 

• Interdisciplinary Research: Future studies should investigate brain dominance in relation to other 

variables, possibly with the aid of artificial intelligence (AI). 

• Sustainable Mental Development: There should be a focus on the sustainable development of mental 

processes in all athletic fields, using accurate and modern evaluation methods. 

• Specialized Test Development: More modern studies should be conducted to mediate and validate 

specialized scales and general tests for various athletic disciplines. 

• Periodic Mental Assessments: Regular mental tests should be implemented to evaluate sports 

specialists, ensuring their training programs are both scientific and objective. 
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• Holistic Training: Referees should be encouraged to integrate mental training and moto-psychological 

abilities with their physical training to achieve flawless performance. 

• Institutional Support: Futsal federations and athletic unions should provide scientific tools and both 

financial and moral support to referees. 
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