
 

   

27 International Journal of Current Research and Review  www.ijcrr.com  

                                                        Vol. 03 issue 02 Feb 2011 

 

 

 

     ijcrr 

Vol 03 issue 02 

Category: Research  

Received on:25/01/11 

Revised on:02/02/11 

Accepted on:11/02/11 

 

ABSTRACT 

Objectives: To find out the effect of single bout of aerobic and resistance exercise on 

reaction time and working memory in normal subjects. Design: 30 under graduate both 

gender students were selected randomly using a stratified sampling method and divided 

into 3 groups of 10 subjects respectively. Subjects were given the working memory task 

extracted from the modified Sternberg test and the reaction time task. Subjects were 

tested prior to the exercise and took pre test values. Group 2 was given resistance 

exercise with multi gym and Group 3 was given aerobic exercise with tread mill 

walking with proper rest intervals while the Group 1 was kept as control. After the 

exercise was performed, they were tested again for working memory with differently 

prepared sheets and reaction time. The exercise given to the subjects were prolonged 

for 30 minutes. All subjects were given a ten minutes warm up and a cool down 

exercises. Result: Statistical analysis using paired t test showed mean and standard 

deviation for reaction time for Group 1: 0.2290± 3.281, 0.2230±2.983, and 0.2140± 

3.688 as pre, post and after 30 minutes respectively with p value ≤ 0.668, 0.350 

between pre and post, and pre and after 30 minutes respectively. For Group 2: 0.2270± 

3.592, 0.2030±4.547, 0.2090± 4.383 as pre, post and after 30 minutes respectively with 

p value ≤ 0.158, 0.331 between pre and post, and pre and after 30 minutes respectively. 

For Group 3: 0.2150± 3.206, 0.2250±2.915, 0.2140± 3.921 as pre, post and after 30 

minutes respectively with p value ≤ 0.472, 0.924 between pre and post, and pre and 

after 30 minutes respectively. Conclusion: There was no statistically significant 

difference in the effect of single bout aerobic and resistance exercise on reaction time 

and working memory after single bout of aerobic and resistance exercise in normal 

subjects.  
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INTRODUCTION 

If you exercise the body, you also exercise 

the mind. 
1
 The effect of physical activity on 

brain and cognition has grown in interest in 

recent times with an increasing number of 

reports indicating that chronic participation 

and single, acute bout of exercise benefit a 

host of cognitive processes. 
2
 

In the absence of a rich literature base 

examining acute resistance exercise and 

cognition, some understanding of this 

relationship may be gained through the 

examination of research on chronic 

resistance training. Accordingly, the 

investigation of acute resistance exercise 

may provide further insight into the overall 

relation of health behaviours such as 

physical activity to cognition. 
3
 

Much of the new research suggests that 

aerobic exercise can actually promote the 

growth of new brain cells. This contradicts 

earlier beliefs that the brain stopped 

producing new cells relatively early in its 

development. In one study recent study 

researchers found that adult mice doubled 

their number of brain cells in the 

hippocampus when they had access to 

running wheels 
7
. The hippocampus is a 

structure in the brain that is vital for memory 

and learning. A similar study showed that 

exercising mice had two and half times the 

growth of new neurons in the dentate gyrus, 

another area of the brain important in 

memory. 
4-8

    

Working memory is the ability to keep 

information on line for a brief period of 

time, which is essential for many cognitive 

tasks such as control of attention and 

problem solving. Improving working 

memory capacity leads to better 

performance on several tasks that require 

working memory and control of attention 

and it translates to increased attentiveness in 

everyday life .
6
   

Aerobic exercises clearly improves the 

speed of recall, and much if the research 

points to an effect on the quality of mental 

functioning and the amount of recall. It 

releases endorphins, the neurotransmitters 

that relax us into a state of cortical alertness. 

It decreases the likelihood of depressive 

symptoms two to one over individuals with 

little or no physical activity. It also increases 

the number of capillaries around the neurons 

of the brain, increasing the supply of blood 

and oxygen to reach the brain. Finally it 

results in faster, improved reaction time. 
6
  

Physical activity improves not only physical 

fitness but also cognitive functions.
9
 

Researchers has proposed three reasons why 

exercise improved fitness and also enhanced 

cognitive functioning. They proposed that 

increased transportation of oxygen and 

glucose to the brain, as well as increased self 

esteem and decreased physiological distress, 

would result in improved performance on 

complex psychological tasks.
10

 

Executive attention is thought to be at the 

heart of working memory.
11

      

Resistance exercise and aerobic exercise 

represent a distinct spectrum of exercise that 

is characterized by different physiological 

demands (i.e., cardiovascular, 
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musculoskeletal, metabolic, etc.). To date, 

the vast majority of research has 

investigated changes in cognition after an 

acute bout of aerobic exercise, whereas only 

a single study has investigated the effect of 

acute resistance exercise on cognitive 

function.
12

 

Lack of studies comparing the effect 

between acute aerobic and resistance 

exercise on working memory. The purpose 

of this current study is to expand the acute 

exercise – cognition database, to include 

resistance exercise and compare it with 

aerobic exercise during performance on a 

working memory task. To evaluate the effect 

of single bout of aerobic and resistance 

exercise on working memory and reaction 

time.  

 

MATERIALS AND METHOD 

Study design: 

A Randomized Control Trial. 

Group 1: Subjects not performing both 

aerobic and resistance exercises.  

Group 2: Subjects performing whole body 

resistance exercise for 30 minutes. 

Group 3: Subjects performing aerobic 

exercise on treadmill for 30 minutes. 

 

Subjects: 

Number of subjects:-30 (3 groups each 

having 10 subjects), Students of the 

Sumandeep Vidyapeeth University.  

 

Inclusion criteria: 

 Age: 19-25 years 

 Sex: Both Male and Female 

 Students who have raw knowledge about 

aerobic and resistance exercise. 

Exclusion criteria: 

 Musculoskeletal condition 

 Neurological condition 

 Psychiatric illness 

 Cardio respiratory conditions 

 Aerobic performers and regular 

exercisers. 

 

Procedure: 

30 numbers of subjects were recruited from 

Sumandeep Vidyapeeth who were fulfilling 

the inclusion criteria of age 19 – 25 years, 

both male and female and whom have raw 

idea about aerobic and resistance exercise. 

Students with musculoskeletal condition, 

neurological condition, psychiatric illness, 

cardio respiratory conditions, and regular 

aerobic performers and sports persons were 

excluded. 

30 subjects divided into 3 groups, 10 each 

through stratified random sampling method. 

Experimental group 1 was given resistance 

exercise with multi gym. Experimental 

group 2 was given aerobic exercise with 

treadmill whereas the other was kept as 

control group. The exercise duration was 

kept for 30 minutes with 2 rest intervals of 

each 3 minutes and additional 10 minutes of 

warm - up and cool – down. Single session 

was carried out. Subjects were given the 

Modified Stanford Working Memory Task 

and the reaction time was tested prior to the 

session. After the exercise was performed 

they were tested again for working memory 

with differently prepared sheets and reaction 

time. The tasks were repeated 30 minutes 

after the session. Then data were 

documented for results. 
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Data analysis: 

Data was analysed by using paired and 

independent‘t’ test with the help of 

Statistical Package for Social Sciences 

(SPSS) version 11.0 for windows and p≤ 

0.05 was kept as highly significant. 

 

RESULTS: 
 

TABLE 1.1: Results for Reaction Time  

 

Group  Values taken 

on 

No.of 

subjects 

Mean Standard 

deviation 

Standard 

deviation 

(between 

groups) 

‘t’ value Significance 

(2-tailed) 

control 

group 

pre test 10 .2290 3.281 4.274 .444 .668 

Post test 10 .2230 2.983 

After 30 min 10 .2140 3.688 4.813 .986 .350 

Aerobic 

group 

pre test 10 .2270 3.592 4.926 1.541 .158 

Post test 10 .2030 4.547 

After 30 min 10 .2090 4.383 5.534 1.029 .331 

Resisted 

group 

pre test 10 .2150 3.206 4.216 .750 .472 

Post test 10 .2250 2.915 

After 30 min 10 .2140 3.921 3.213 .098 .924 

 

 

TABLE 1.2: Results for Reaction Time between groups immediately and after 30 minutes  

 

 

Group  No of 

subjects 

Mean  Standard deviation Significance (2-tailed)  

Immedia

tely 

After 30 

minutes 

Immedi

ately  

After 30 

minutes 

Immedi

ately  

After 30  

minutes 

Control 

group 

 

 

20 

-1.000 3.000 4.216 5.056 .410 .917 

Resisted 

group 

 6.000 1.000 4.274 3.213 .339 .713 

Aerobic 

group 

 2.600 1.200 4.812 5.572 .092 .612 
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TABLE 2.1: Results for Working Memory  

 

Group  Values taken 

on 

No.of 

subjects 

Mean Standar

d 

deviatio

n 

Standard 

deviation 

(between 

groups) 

‘t’ value Significance 

(2-tailed) 

control 

group 

pre test 10 32.0000 6.4636 7.8626 .282 .785 

 Post test 10 31.3000 4.2939 

After 30 min 10 28.7000 6.2725 6.9610 1.499 .168 

Aerobic 

group 

pre test 10 27.6000 5.4610 5.8119 -.544 .600 

 Post test 10 28.6000 5.0155 

After 30 min 10 29.3000 3.4976 5.7745    -.931 .376 

Resisted 

group 

pre test 10 27.4000 6.5524 6.7667 .794 .447 

 Post test 10 25.7000 5.1651 

After 30 min 10 30.1000 6.1183 7.1500 -1.194 .263 

 

 

TABLE 2.2: Results for Working Memory between groups immediately and after 30 

minutes  

 

Group  No of 

subjects 

Mean  Standard deviation Significance (2-tailed)  

Immedia

tely 

After 30 

minutes 

Immedi

ately  

After 30 

minutes 

Immedi

ately  

After 30  

minutes 

Control 

group 

 

 

20 

 -.7000  1.7000 7.8606 5.7745 .589 .097 

Resisted 

group 

 1.000 -3.3000 5.8119 6.9610 .764 .073 

Aerobic 

group 

-1.7000  2.7000 6.7667 7.1500 .351 .735 

 

 

The results show no significance between 

the results of both reaction time and working 

memory between Pre-exercise, Immediate 

Post-exercise and 30 minutes Post-exercise 

in all the three groups i.e. control, aerobic 

and resisted groups. i.e., there is no effect of 

single bout of aerobic and resisted exercise 

on reaction time and working memory. 
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A.  Graphs for reaction time 

Reaction time of Before, After and 30 minutes 

after of control group.
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Reaction time of Before, After and 30 minutes 

after of aerobic group.
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Reaction time of Before, After and 30 minutes 

after of resisted group.
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B.  Graphs for working memory 

 

Working memory results of Before, After and 30 

minutes after for control group.
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Working memory results for Before, After and 30 

minutes after for aerobic group.
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Working memory results for Before, After and 30 

minutes after for resisted group.
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DISCUSSION 

For centuries, people have been intrigued 

with the brain and in finding a way to tap 

into its vast potential.  It seems, though, that 

each new discovery brings more questions 

than answers. 

Literature review shows a great deal of 

evidence regarding the  reaction times 

following all exercise conditions and were 

seen to be shorter when compared to the 

baseline condition. Ozyemisci-Taskiran. O, 

Gunendi Z et al in their study concluded that 

a single bout of cycling exercise 

significantly improves pre-motor fraction of 

reaction time in healthy young sedentary 

subjects.
13

 

Considering that resistance exercise exerts a 

very different metabolic response compared 

with aerobic exercise, manifested by lower 

oxygen consumption despite higher levels of 

muscular exertion, and lower levels of 

systemic blood flow, it may be possible that 

resistance exercise affects cerebral blood 

flow differently compared with aerobic 

exercise. 

            

               

Pontifex MB, Hillman CH et al (2009) 

studied influence of acute bouts of aerobic 

versus resistance exercise on the executive 

control of working memory and they  

concluded that acute exercise-induced 

changes in cognition are disproportionately 

related to executive control and may be 

specific to the aerobic exercise domain but 

according to my study we did not get a 

significant difference in the results of 

working memory between resisted and 

aerobic groups. Although within the groups 

we get certain degree of improvement but 

when the groups are compared as a whole 

the results are not significant.
3 

The reason for such results could be because 

the study was concise and the sample size 

was only 30.The results may even vary with 

difference in the intellectual level of various 

subjects. The concentration level of the 

subjects as well as the environment in which 

they performed the exercises and the tasks 

could also be considered as a major factor 

affecting the results. Their results might 

have varied even due to differences in the 

physical activities in their day to day lives. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ozyemisci-Taskiran%20O%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gunendi%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pontifex%20MB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hillman%20CH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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The time at which they performed the tasks 

would also affect the results as the subjects 

are fresher in the mornings. 

The working memory task and reaction time 

task could have been made more precise. 

The weight given to the subjects in the 

resisted group was kept constant for all but 

the weight could have been varied by 

measuring their repetition maximum. 

It is very pleasing and giving immense 

pleasure to say this study gives very much 

advancing ideas about the relationship 

between the exercise domains with cognitive 

function. This study can be explored in so 

many aspects including the various forms of 

exercise related with higher mental function. 

It is giving extended inputs to study the 

expanding horizons of various forms of 

exercise on cognitive functioning. 

 

CONCLUSION 

There was no statistically significant 

difference in the effect of single bout 

aerobic and resistance exercise on reaction 

time and working memory after single bout 

of aerobic and resistance exercise in normal 

subjects.  

 

ACKNOWLEDGEMENTS 

All the subjects had included in this study 

cooperated immaculately to fulfil the 

endeavour to a great success. Our patients 

greatly motivated us to excel in this 

research. We collogue helped immensely to 

carry forward this study without any 

hiccups. We acknowledge our deepest 

thanks to the above persons who contributed 

greatly to this study. We extend our thanks 

to Dhiraj general hospital and the research 

wing of Sumandeep Vidyapeeth and its 

management.      

 

REFERENCES 

1. Tom Stormcrowe (Pseudonym) Creative 

Commons, aerobic exercise,  

http://theamazingshrinkingman.spaces.li

ve.com/blog/cns!82AE0160B9B87B82!

2310.entry, ©2006- Accessed on 

13/02/2009. 

2. Hillman CH, Erickson KI, Kramer AF 

(2008) Be smart, exercise your heart: 

exercise effects on brain and cognition. 

Nat Rev Neurosci 9:58–65. 

3. PONTIFEX, M. B., C. H. HILLMAN, 

B. FERNHALL, K. M. THOMPSON, 

and T. A. VALENTINI. The Effect of 

Acute Aerobic and Resistance Exercise 

on Working Memory. Med. Sci. Sports 

Exerc., Vol. 41, No. 4, pp. 927–934, 

2009. 

4. Ariniello, Leah, Brain Briefings. Society 

for Neuroscience. Washington, D.C.: 

www.tarleton.edu/~sanderson/AEROBI

C EXERCISE AND THE BRAIN.doc , 

Sept 2002. Accessed on 14/02/2009. 

5. Brink, Susan (1995).  Expanded 

Academic ASAP.  U.S. News & World 

Report.  May 15, V118N19 p.76. 

www.tarleton.edu/~sanderson/AEROBI

C EXERCISE AND THE BRAIN.doc, 

Accessed on 14/02/2009. 

6. Howard, Pierce (2001).  The Owner’s 

Manual For The Brain.  Atlanta – 

Austin:  Bard Press. 

www.tarleton.edu/~sanderson/AEROBI

C EXERCISE AND THE BRAIN.doc 

Howard, Pierce J., Ph.D. The Owner’s 

Manual for the Brain: Everyday 



 

   

36 International Journal of Current Research and Review  www.ijcrr.com  

                                                        Vol. 03 issue 02 Feb 2011 

 

 

Applications from Mind-Brain Research, 

2nd Ed. Austin, TX: Bard Press, 1999, 

829 pp. Accessed on 16/02/2009. 

7. Matheson, Gordon (2000).  Is Exercise 

Brain Food?  [online] The Physician 

And Sports Medicine, Vol. 28, No. 11, 

November. Available: 

http://www.physsportsmed.com, 

www.tarleton.edu/~sanderson/AEROBI

C EXERCISE AND THE BRAIN.doc. 

Accessed on 16/02/2009.  

8. Priest, Laurie (1993).  The Case for 

Physical Education.  [online].  Orange 

County Department of Education.  

Available:  http://www.ocde.kiz.ca.us. 

Accessed on 20/02/2009. 

9. Samuele M. Marcora,Walter Staiano, 

and Victoria Manning Mental fatigue 

impairs physical performance in humans 

Journal of Applied Physiology March 

2009 vol. 106 no. 3 857-864. 

10. ELSAYED, M.; ISMAIL, A. H. y 

YOUNG, R. J. (1980): Intellectual 

differences of adult men related to aged 

and physical fitness before and after an 

exercise program. Journal of 

Gerontology, 35, 383-387. 

11. Benjamin A. Sibley and Sian L. Beilock 

Journal of Sport & Exercise Psychology, 

2007, 29, 783-791 

12. Krus DM, Wapner S, Werner H. Studies 

in vicariousness: effect of muscular 

involvement on visual threshold. Am J 

Psychol.1958; 66:603–8. 

13. Ozyemisci-Taskiran O, Gunendi Z, 

Bolukbasi N. The effect of a single 

session submaximal aerobic exercise on 

premotor fraction of reaction time: an 

electromyographic study. Clin Biomech 

(Bristol, Avon). 2008 Feb; 23(2):231-5. 

Epub 2007 Oct 24. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://in.wrs.yahoo.com/_ylt=A3llmkeMYWxKi1gBNUO7HAx.;_ylu=X3oDMTEwODBrbWtsBHNlYwNzcgRwb3MDMQRjb2xvA2luMl9pbnRsBHZ0aWQD/SIG=13egfu8u5/EXP=1248703244/**http%3a/www.tarleton.edu/~sanderson/AEROBIC%2520EXERCISE%2520AND%2520THE%2520%2520BRAIN.doc
http://in.wrs.yahoo.com/_ylt=A3llmkeMYWxKi1gBNUO7HAx.;_ylu=X3oDMTEwODBrbWtsBHNlYwNzcgRwb3MDMQRjb2xvA2luMl9pbnRsBHZ0aWQD/SIG=13egfu8u5/EXP=1248703244/**http%3a/www.tarleton.edu/~sanderson/AEROBIC%2520EXERCISE%2520AND%2520THE%2520%2520BRAIN.doc
http://jap.physiology.org/search?author1=Samuele+M.+Marcora&sortspec=date&submit=Submit
http://jap.physiology.org/search?author1=Walter+Staiano&sortspec=date&submit=Submit
http://jap.physiology.org/search?author1=Victoria+Manning&sortspec=date&submit=Submit

