
ISSN: 2584-0142 

International Journal of Interdisciplinary Approaches in Psychology (IJIAP) 

Vol. 3, Issue 3 March 2025 
   
  

 233 

 

Role of Aerobic Fitness and Personality on Attentional Network Task Performance and 

Task Load Perception 

1Harshit Katoch, Ph.D. scholar at Department of Psychology, Punjabi University, Patiala, 

Punjab, India 

2Dr.Naveen Rattan, Assistant professor, Psychology MMV, Banaras Hindu University, 

Varanasi, Uttar Pradesh, India 

Email: hkatoch55@gmail.com 

Abstract 

Since physiological factors are believed to impact mental health, researchers are curious about 

the relationship between aerobic fitness, personality, attention, and task load perception. The 

present study aimed to determine the effect of aerobic fitness and personality on attentional 

network task performance and task toad perception. Fifty participants completed the Rockport 

one-mile test and provided responses to the personality questionnaire; later, they performed the 

attentional network task and rated the task load on the NASA Task Load Index (TLX). The 

results confirmed that aerobic fitness is positively related to alertness. A positive relationship 

was found between extraversion and mental demand (NASA TLX) and a negative relationship 

between extraversion and performance. The study's findings may be applied to educational 

settings, counselling and sports. Per the research findings, aerobic exercise improves attention-

based skills, including learning and higher cognitive functions. 
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1. Introduction  

Aerobic fitness and cognitive-behavioral performance have been demonstrated to have 

a positive relationship via a growing body of data from various experimental methodologies 

globally (Hillman et al., 2008). Similarly, it is also evident that certain personality traits are 

predictive of attentional tasks (Hahn et al., 2015; Bredemeier et al., 2011). Furthermore, 

research by Haas et al. (2007) suggests that different personality traits attributes to different 

brain system activation, which suggests that personality is predictive of attention-based tasks. 

Additionally, it is also conclusive from the research of Lee et al. (2009) that attentional tasks 

are significantly affected by perceived task load. The relationship between aerobic fitness, 

personality traits, attention attributes and perceived task load features is studied in this research. 

1.1 Aerobic fitness 

Aerobic fitness is a collection of characteristics that individuals possess or can attain 

with their capacity to do physical labor and carry out everyday activities with vigor and 

alertness, without fatigue, and with sufficient energy to enjoy recreational activities. Aerobic 

fitness can be measured in the terms of volume of oxygen in blood, defined as VO2max. VO2max 

is the maximum oxygen consumption rate that may be achieved during maximal activity 

(Ranković et al., 2010). It indicates the aerobic fitness of a person with athletic potential. The 

maximal oxygen uptake has been set as the global standard for aerobic fitness (Nag, 1981). The 

absolute value of the maximum oxygen absorption in liters or milliliters per minute is the 

fundamental unit for measuring maximal oxygen uptake. Nevertheless, the absolute value is 

strongly influenced by body weight; hence, it is often stated as milliliter/kilograms/minutes. 

The decrease in physical activity affects body composition variables such as body fat 

percentage, body mass index, and body muscle mass. 
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1.2 Attention 

The Attention Network Task has three factors: Alerting, Orienting, and Executive 

control. The Attention Network Task (ANT) combines signals of attention and location with a 

flanker task, in which a centrally located imperative stimulus is surrounded by distracters that 

show the same or opposite reaction to the imperative stimulus. The task has shown sufficient 

proficiency to be assigned to deciphering patients with difficulties in information processing. 

The Attention Network Task (ANT) is a valuable instrument designed to evaluate cognitive 

function since it permits simultaneous measurement of mental reaction speed, information 

processing speed, and mistake rate under three scenarios that strain the attention system (Fan 

et al., 2002). Alerting is the acquisition (progressive alerting) and maintenance (vigilance) of a 

general state of cognitive system activity. Orienting distributes attention deliberately to a region 

of the visual field with high relevance. Executive control is the capacity to regulate one's 

behavior to attain a predetermined objective and resolve conflicts between alternative answers. 

1.3 Task Load 

Workload refers to the expense of completing task objectives for the human operator. 

If individuals could execute what they were required to do swiftly, precisely, and consistently 

with their resources, the notion would be of little practical use. Because they frequently cannot, 

or because of the human cost, or maybe due to fatigue, stress, illness, or accidents, maintaining 

performance is an unjustifiable high. To understand the component of workload, NASATLX 

was explored. The NASA Task Load Index (NASATLX) comprises six subscales that reflect 

semi-independent clusters of variables: Mental, Physical, and Temporal Demands, Frustration, 

Effort, and Performance. The premise is that some combination of these dimensions represents 

the "workload" experienced by most people executing most tasks. These parameters were 

chosen after thoroughly examining the significant components that characterize (or do not 

define) the subjective perception of workload for many persons undertaking activities ranging 
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from modest laboratory tasks to piloting an aeroplane. These aspects also coincide with other 

ideas that associate workload with the size of the demands placed on the operator, physical, 

mental, and emotional responses to those requirements, or the operator's capacity to satisfy 

those expectations. 

1.4 Personality 

Cognitive and executive functions are associated with some personality traits. Thus, the 

Revised Eysenck Personality Questionnaire (EPQ–R) was used to study whether personality 

predicts attention, aerobic fitness, or task load. Eysenck associated inhibition of the cortical 

area and excitation with the Ascending Reticular Activation System (ARAS), a pathway 

located in the brainstem. (Bullock & Gilliland, 1993). Based on Eysenck's three dimensions of 

personality—extraversion, introversion, and psychoticism—Eysenck et al. (1982) reached 

many findings concerning the athlete's personality. They discovered that athletes tend to be 

more extroverted than nonathletes. Eysenck et al. (1982) ascribe this to an athlete's increased 

pain threshold, competitiveness, assertiveness, and response quickness. Athletes are also less 

neurotic than nonathletes, owing to their reduced anxiety levels. Lastly, the athlete scores 

higher on psychoticism measures related to most sports' aggressive and competitive aspects. 

Thus, suggesting a relationship between psychoticism and aerobic fitness. 

2.0 Review of Literature 

Bugajska et al. (2005) studied the relationship between physical work capacity in terms 

of VO2max; the study results showed that VO2max was positively correlated with the WAI 

(Workload Index). Similarly, Debray et al. (2015) conducted research that showed a 

relationship between aerobic fitness and neurocognitive functions; the results showed that 

exercise has beneficial results on cognition and brain functions. 

Both extraversion and executive functioning are thought to be linked to standard 

neurotransmitter processes: extraversion to dopamine reward (Depue & Collins, 1999) and 
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executive functions to dopamine facilitation (Luciana et al., 1992). Eysenck attributed 

individual arousal levels to stimuli due to differences in the activation of the ascending reticular 

activating system. As a result, arousal disparities result in variable amounts of conditioning to 

stimuli, which translates into extraverted patterns of behaviour (Eysenck, 1970). This suggests 

that poor performance of extroverts at vigilance related tasks (Rose et al., 2002), which require 

high attention, thus sacrificing performance, thus demanding more effort and increased 

pressure to complete the task. Neurotic individuals have difficulties controlling their emotions, 

are sensitive to environmental cues, and get quickly agitated and upset (DeYoung et al., 2007), 

implying a greater mental demand to accomplish a task.  

3.0 Hypotheses 

H1 Aerobic fitness will be positively related with alerting. 

H2 Aerobic fitness will be negatively related with effort. 

H3 Aerobic fitness will be negatively related with physical demand. 

H4 Extraversion will be negatively related with executive control. 

H5 Extraversion will be positively related with mental demand. 

H6 Extraversion will be positively related with temporal demand. 

H7 Extraversion will be negatively related with performance. 

H8 Extraversion will be positively related with effort. 

H9 Neuroticism will be negatively related with alerting. 

H10 Neuroticism will be positively related with mental demand. 

H11 Neuroticism will be positively related with frustration. 

H12 Psychoticism will be negatively related with frustration. 
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4.0 Methodology 

4.1 Sample 

A total of 50 people in the age ranging from 18-30 participated in the study. The sample 

of participants was drawn from public.  

4.2 Design 

Correlation design was used and ANT (Attention Network Task) performance in terms of 

alerting, orienting and executive control and Task Load Index (NASA TLX) in terms of mental 

demand, physical demand, temporal demand, performance, effort, and frustration were the 

criterion variable whereas personality (i.e. psychoticism, neuroticism, and extroversion) and 

aerobic fitness (i.e. VO2max) were predictors. 

4.3 Tools Used 

Polar OH1 Devise: The devise imported from Europe, manufactured by Polar Global was 

used to calculate the heart rate in the participants during one-mile Rockport test. 

Attention Network Task: Attention network task scripted by Katja Borchert, PhD, for 

Millisecond. Participants are presented with arrows either directly above or below a fixation 

cross. Other stimuli may flank the arrows. Participants have to decide whether the arrows point 

right or left. Several cue conditions (may) alert the participants that the targets are about to 

come on screen or potentially were on the screen (above or below the fixation cross). 

Differences in mean reaction times in the different cue/flanker conditions are used to calculate 

the following three attentional network effects: Alert effect: effect of achieving and 

maintaining alertness. Orienting effect: effect of orienting attention towards a specific location 

of information. Conflict effect: effect of resolving conflict between several possible responses 

(Fan et al., 2002). 
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Figure 1. Flow chart of the Attention Network Task 

Eysenck Personality Questionnaire: Katja Borchert, PhD, scripted this test for 

Millisecond. The script implements an electronic version of the Eysenck Personality 

Questionnaire Brief Version (EPQ-BV). 

Rockport 1 Mile test: The Rockport Walking Test is a sub-maximal field test to 

estimate VO2max in males and females ages 20 to 69 years. The participant must walk one mile 

(1.6 kilometers) as quickly as possible. The test is easily administered and is well-suited for 

sedentary and older individuals. 

Nasa TLX: It is a NASA-developed task load perception task that assesses an 

individual's perception of workload. It has 6 attributes on which it measures the task load 

perception, they are, mental demand, physical demand, temporal demand, performance, effort, 

frustration.  

4.4 Procedure 

The study was taken to study the effect of VO2max and personality type on attentional 

network task performance and task load perception. The experiment obliged the subjects to 

perform the Rockport one-mile test by signing consent, and their VO2max was calculated. They 

were asked to run for a mile on a racetrack. The subjects were further asked to fill out the EPQ-

R questionnaire and perform an Attention Network Task (ANT), which followed a rating on 

NASA TLX. 
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5.0 Results 

Correlation and regression analyses were computed and are shown as follows. 

5.1.1 VO2max, alerting, orienting, executive control, extraversion, neuroticism and 

psychoticism. 

The correlation was computed for VO2max, alerting, orienting, executive control, 

extraversion, neuroticism and psychoticism. The values are given in Table 1. 

Table 1: Correlation table for VO2max, alerting, orienting, executive control, extraversion, 

neuroticism and psychoticism. 

**Significant at 0.01 level  

  *Significant at 0.05 level 

(Note- Al – Alerting, Or – Orienting, ExC- Executive Control, Ex – Extraversion, N – 

Neuroticism, P – Psychoticism) 

Table 1 describes a significant positive correlation between alerting and VO2max, (r = 

.363, p<.01). A significant negative correlation was found between extraversion and executive 

control, (r = -.446, p<.01). A positive correlation is seen between psychoticism and VO2max, (r 

= .332, p<.05). 

 VO2max Al Or ExC Ex N P 

VO2max 1       

Al .363** 1      

Or .075 -.192 1     

ExC .134 -.007 -.161 1    

Ex -.022 .099 .095 -.446** 1   

N -.149 .153 .033 .043 .160 1  

P .332* .203 .166 .261 -.141 .099 1 
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Table 2. Correlation table for aerobic fitness termed as VO2max, extraversion, neuroticism, 

mental demand, physical demand, temporal demand, performance, effort and frustration. 

**Significant at 0.01 level  

  *Significant at 0.05 level 

(Ex – Extraversion, N – Neuroticism, P – Psychoticism, MD- Mental Demand, PD – Physical 

Demand, TD – Temporal Demand, Pe – Performance, Ef – Effort, F – Frustration) 

A positive significant relation was seen between psychoticism and VO2max (r = .332, p 

< .05). Further, results reveal a significant positive relation between mental demand and 

extraversion (r = .301, p < .05). A positive significant relationship was also seen between 

mental demand and neuroticism (r = .291, p < .05). Temporal demand is found positively 

correlating with Extraversion (r = .377, p < .01). Performance is found to be correlating 

positively with Extraversion, (r = .335, p < .05). A negative significant relationship was seen 

 VO2m

ax 

Ex N 

 

P MD PD TD Pe Ef F 

VO2m

ax 

1          

Ex -.022 1         

N -.149 .160 1        

P .332* -.141 .099 1       

MD -.097 .301* .291* .133 1      

PD -.189 .115 .063 .100 .553*

* 

1     

TD -.164 .377*

* 

.186 -.204 .697*

* 

.345* 1    

Pe .127 -.335* -.121 0.024 .042 .240 .041 1   

Ef -.327* .289* .189 -0.083 .579*

* 

.588*

* 

.464*

* 

.049 1  

F -.081 .194 .239 -.029 .430*

* 

.449*

* 

.441*

* 

.102 .316* 1 
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between, effort and VO2max, (r = -.327, p < .05). A positive significant relationship was seen 

between effort and extraversion (r = .289, p < .05). The intercorrelation between NASA TLX 

were neglected. 

 

5.2 Regression analysis 

Regression analysis for significant correlations were computed below.  

5.2.1 Aerobic fitness termed as VO2max, and alerting.  

Regression table for aerobic fitness (VO2max), and alerting. The values are represented in table 

3.  

Table 3. Regression table computed for VO2max, and alerting. 

IV DV B SE Beta t-Value Adj. R2 

VO2max Alerting .545 .202 .363 2.703 .114 

Results represented in the above table indicated that VO2max was positively associated with 

alerting. The model explained 11.4% of total variance in alerting (Adjusted R2 = 0.114, F (1, 

48) = 7.304, p < .009). VO2max did significantly contribute to the model B = .545, p < 0.009.  

5.2.2 VO2max, and effort 

Regression was computed for aerobic fitness termed as VO2max, and effort. The values are 

represented in table 4.  

Table 4. Regression table for VO2max and effort. 

IV DV B SE Beta t-Value Adj. R2 

VO2max Effort -0.440 .275 -0.224 6.499 .030 

Results represented in the above table indicated that aerobic fitness was negatively associated 

with effort. The model explained 3.0% of total variance in alerting (Adjusted R2 = 0.030, F (1, 

48) = 2.558, p < .116). Aerobic fitness did not significantly contribute to the model B = -0.440, 

p > 0.116. 
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5.2.3 Extraversion and executive control. 

Regression was computed for extraversion and executive control. The values are represented 

in table 5.  

Table 5. Regression table for extraversion and executive control. 

IV DV B SE Beta t-Value Adj. R2 

Extravers

ion 

Executive 

Control 

-2.212 .640 -.446 -3.456 .183 

Results represented in the indicated table indicated that extraversion was negatively associated 

with executive control. The model explained 18.3% of total variance in alerting (Adjusted R2 

= 0.183, F (1, 48) = 11.946, p < .001). Extraversion did significantly contribute to the model B 

= -2.212, p < 0.001. 

5.2.4 Extraversion and mental demand. 

Regression was computed for extraversion and mental demand. The values are represented in 

table 6.  

Table 6. Regression table for extraversion and mental demand. 

IV DV B SE Beta t-Value Adj. R2 

Extravers

ion 

Mental 

Demand 

1.358 .620 .301 2.190 .072 

Results represented in the indicated table indicated that extraversion was positively associated 

with mental demand. The model explained 7.2% of total variance in alerting (Adjusted R2 = 

0.072, F (1, 48) = 4.795, p < .033). Extraversion did significantly contribute to the model B = 

1.358, p < 0.033. 

5.2.5 Extraversion and temporal demand.  

Regression was computed for extraversion and temporal demand. The values are represented 

in table 7.  
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Table 7. Regression table for extraversion and temporal demand. 

IV DV B SE Beta t-Value Adj. R2 

Extravers

ion  

Temporal 

Demand 

1.685 .598 .377 2.819 .124 

Results represented in the indicated table indicated that extraversion was positively associated 

with temporal demand. The model explained 12.4% of total variance in alerting (Adjusted R2 

= 0.124, F (1, 48) = 11.946, p < .001). Extraversion did significantly contribute to the model B 

= -2.212, p < 0.001. 

5.2.6 Extraversion and performance.  

Regression was computed for extraversion and performance. The values are represented in 

table 8.  

Table 8. Regression table for extraversion and performance. 

IV DV B SE Beta t-Value Adj. R2 

Extravers

ion  

Performa

nce 

-1.527 .620 -.335 -2.462 .094 

Results represented in the indicated table indicated that extraversion was negatively associated 

with performance. The model explained 9.4% of total variance in alerting (Adjusted R2 = 0.094, 

F (1, 48) = 6.062, p < .017). Extraversion did significantly contribute to the model B = -1.527, 

p < 0.017. 

5.2.7 Extraversion and effort.  

Regression was computed for extraversion and effort. The values are represented in table 9.  

Table 9. Regression table for extraversion and effort. 

IV DV B SE Beta t-Value Adj. R2 

Extravers

ion  

Effort 1.369 .654 .289 2.092 .064 
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Results represented in the indicated table indicated that extraversion was positively associated 

with effort. The model explained 6.4% of total variance in alerting (Adjusted R2 = 0.064, F (1, 

48) = 4.377, p < .042). Extraversion did significantly contribute to the model B = 1.369, p < 

0.042. 

5.2.8 Neuroticism and mental demand.  

Regression was computed for neuroticism and mental demand. The values are represented in 

table 10.  

Table 10. Regression table for neuroticism and mental demand. 

IV DV B SE Beta t-Value Adj. R2 

Neurotici

sm 

Mental 

Demand 

1.238 .588 .291 2.107 .066 

Results represented in the indicated table indicated that neuroticism was positively associated 

with mental demand. The model explained 6.6% of total variance in alerting (Adjusted R2 = 

0.066, F (1, 48) = 4.440, p < .040). Neuroticism did significantly contribute to the model B = 

1.238, p < 0.040. 

6.0 DISCUSSION 

6.1 Aerobic fitness  

While studying the association between aerobic fitness and alerting, it was 

hypothesized that aerobic fitness would be positively connected to alerting. The hypothesis was 

accepted, as the results show a positive correlation. Our findings were strengthened by the 

research done by Pesce et al. (2003), which expresses that higher aerobic fitness can enhance 

the neurocircuitry of the frontoparietal network, which might benefit cognitive sharing and 

attention. While studying the association between aerobic fitness and effort, it was 

hypothesized that aerobic fitness would be negatively related to effort. The hypothesis was 

accepted, as the results show a negative correlation. Our findings have been strengthened by 
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the research by Schnitzler et al. (2010), which expresses that participant with high aerobic 

fitness tend to perceive low effort. Aerobic fitness and physical demand were to be researched, 

and it was expected that aerobic fitness would be negatively related to physical demand. The 

hypothesis was rejected, as the results did not show a correlation between them. Our findings 

did not align with the research by Schnitzler et al. (2010). 

6.2 Extraversion   

To study extraversion and executive control's relation, a hypothesis was devised that 

extraversion will be negatively related to extraversion control. The hypothesis was accepted; 

our study aligns with the Tao et al. (2023) study, which states that complex tasks, planning, 

and higher functions might be related to extraversion. To study the relationship between 

extraversion and mental demand, a hypothesis was made that extraversion will be positively 

related to mental demand. The hypothesis was proven correct, and our study was strengthened 

by the study done by Rose et al. (2002). Similarly, to study the relationship between 

extraversion and temporal demand, a hypothesis was made that extraversion would be 

positively related to temporal demand. The hypothesis was proven correct and is supported by 

Rose et al. (2002) findings. Furthermore, to see how extraversion is related to performance, a 

hypothesis was devised that extraversion would be negatively related to performance. It was 

proven correct with a supporting study by Smulders and Meijer (2008). To further study the 

relationship between extraversion and effort, a hypothesis was devised that extraversion would 

be positively related to effort. It was proven correct by the study done by Rose et al. (2002). 

6.3 Neuroticism 

To study the relationship between neuroticism and alerting, it was hypothesized that 

neuroticism would be negatively related to alerting. The hypothesis was not accepted, as the 

results show no correlation. Furthermore, to study the relationship between neuroticism and 

mental demand, a hypothesis was made that neuroticism would be positively related to mental 
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demand. The hypothesis was proven correct by Chiorri et al. (2015) findings. Similarly, to 

study the relationship between neuroticism and frustration, a hypothesis was devised that 

neuroticism will be positively related to frustration. It was not proven correct as no relation 

was found between them. 

6.4 Psychoticism  

To study the relationship between psychoticism and frustration, a hypothesis was made 

that psychoticism would be negatively related to frustration. The hypothesis is rejected as no 

significant results were obtained. However, a study by Agrawal (2018) states that individuals 

high on psychoticism have low frustration thresholds. 

The study aimed to conduct evaluative research to find the relationship between aerobic 

fitness and personality on attentional task and task load perception. The results have shown a 

significant correlation between aerobic fitness and attentional tasks; similarly, many significant 

relationships were also seen between personality subgroups and task load perception. A 

negative correlation was found between aerobic fitness and effort. It was also found that 

extraversion is negatively related to executive control; however, extraversion and mental 

demand are positively related. Similarly, extraversion and temporal demand are positively 

related, but extraversion was negatively related to performance. Contrastingly, extraversion 

and effort were positively related. It was recorded that neuroticism was positively related to 

mental demand. 

7.0 Conclusion 

The following study showed that aerobic fitness positively affects alerting and 

negatively affects effort, which suggests that aerobic fitness should be promulgated as a fact 

among people, as it activates the frontal-parietal area, which is responsible for higher cognitive 

functions; sports Psychologists and counsellors can use aerobic fitness to enhance higher 

cognitive functions; this has a significant implication for learning, as aerobic exercises activate 
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cognitive structures, thus aiding in learning. As the results show that extraversion is negatively 

related to executive control and perception of performance and positively related to the 

perception of mental demand, temporal demand, and effort, this clearly shows that being more 

sensitive to consistent stimulation leads to a reduction in higher cognitive functions and the 

perception of more strain on oneself. Thus, alertness must be restricted to a few stimuli to learn 

and acquire more cognitive skills. The study may benefit individuals at the personal level and 

counsellors to perceive and draw tentative conclusions and a therapeutic plan accordingly to 

help people learn quickly. The current study has a few limitations; the study's sample size 

is modest. The study could be broadened to include other populations and locations to 

generalize the findings. 
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