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Abstract 

Previous studies have examined the effect physical activity can have on cognitive function 

and academic achievement objectively using acute measures for the younger adult population 

and longitudinal interventions for older adult population. However, little research has been 

conducted investigating the effect of subjective physical engagement on subjective cognitive 

function and academic achievement. The purpose of this study is to examine these 

associations. Participants N = 41, were recruited using social media platforms and their data 

was collected through a google forms survey, incorporating questionnaires on memory, 

attention, executive function and academic achievement. Participants data was then 

configured using a Spearman’s rank order correlation and four individual linear regressions. 

There was no correlation between any of the assessed variables and physical activity. Linear 

regression analysis found no indication that physical activity predicts better subjective 

cognitive function and academic achievement. In conclusion, the study’s findings suggest no 

relationship between physical activity and any of the criterion variables, Attention, Memory, 

Executive function and academic ability. The association between all the variables and 

physical activity is very complex as different measures used to assess each variables have 

their own strengths and weaknesses. The following paper will discuss this matter in detail.  
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Literature Review 

According to the National Health Service (NHS) 150 mins of moderate aerobic 

exercise and 1 hour of strength exercises i.e. weightlifting is recommended in maintaining a 

healthy lifestyle (‘Exercise’, 2019). Physical exercise is fundamental component of increasing 

an individual’s lifespan which has a large number of physical health benefits including a 

reduction in chronic pain, cancer, diabetes, obesity, osteoporosis as well as the reduction in 

cardiovascular morbidity and mortality (Ambrose & Golightly, 2015; Oberman,1985; 

Warburton, Nicol, & Bredin, 2006). Also, there have been studies shown that physical 

exercise promotes improvements in psychological health including mental health (e.g., 

reduces depression and anxiety; Biddle & Asare, 2011) and cognition (Robinson & Lachman, 

2018).  

The effects of exercise has been an important aspect of research for some time and will 

continue to do so. In Ireland, just over 32% of the population are considered to be sufficiently 

active (HSE, 2015). This unnerving statistic amplifies the reason to research the area 

surrounding exercise in order to gain more of an insight into the benefits stated above. This 

review will cover the effects of exercise engagement across two population types, older adults 

and younger adults assessing the reported benefits of acute exercise, interventions and 

longitudinal studies on their cognitive abilities. The review will then cover the studies primary 

focus that is subjective cognitive function and its relevance to cognition.  

Exercise and Older Adults’ Cognitive Function  

The research under this heading will look to identify the benefits that physical exercise 

can have on an older adults cognitive function by addressing such studies that have reported 

significant findings relating to improvements in cognitive performance.  The correlation 
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between the effects of exercise on older adults cognitive function has been heavily researched 

by addressing aspects such as acute exercise, intervention strategies and the longitudinal 

effects of exercise. Results from a number of reviews show that there was an improved or 

maintenance of cognition related to self-reports of physical activity or activity interventions 

(Kramer& Erickson, 2007; Rockwood & Middleton, 2007). Much research has demonstrated 

that engaging in acute bouts of exercise whether that be aerobic exercise or resistance training 

can provide significant improvements to various aspects of cognition such as memory and 

executive functioning (Chang, Labban, Gapin, & Etnier, 2012; Chang, Tsai, Huang, Wang, & 

Chu, 2014; Harveson et al., 2016; Hsieh, Chang, Hung, & Fang, 2016; Kashihara, Maruyama, 

Murota & Nakahara, 2009; McMorris & Hale, 2012; Weinberg, Hasni, Shinohara, & Duarte, 

2014). Other studies have found that continuous moderate intensity aerobic exercise can have 

a beneficial effect on speed processing, selective attention and aspects of inhibitory control 

(Yanagisawa, et al., 2010; Alves, Gualano, Takao, Avakian, Fernandes, Morine, et al., 2012. 

Most studies in this area have examined either the immediate effects of exercise on cognition 

in both younger adults and older adults simultaneously (Hogan, Mata, & Cartensen, 2013); or 

the longitudinal effects that exercise has on the older adult population’s cognitive abilities 

(Allerhand, Gale, & Deary, 2014). The increasing age of individuals has been shown to be a 

major risk factor in cognitive impairments and cognitive associated diseases such as dementia 

(Yaffe et al., 2009). A comparison study conducted by (Lautenshlager & Almeida, 2006) 

found that healthy physically active older adults show significant better cognitive functioning 

and less cognitive decline then older adults who don’t. Similar findings were found in a meta-

analytic review, (Smith et al., 2010) reported that significant improvements were found in 

healthy older adults executive functioning, attention, speed processing and memory after 

aerobic training compared to control groups with nonaerobic exercise. All avenues of research 
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suggest that there are positive links between physical activity and the maintenance or 

improvement of cognition in older adults. 

 Cognitive decline effects many different areas of persons being such as language, 

memory, thinking and judgement making and attention. It has been well documented in recent 

years that cognitive decline is associated heavily with age (Craik & Salthouse, 2000, 2008) 

and that aerobic exercise training has been shown to produce a multitude of benefits in 

nontrained tasks such as memory and cognitive control (Erikson et al., 2011; Kramer, Larish, 

Weber & Bardell,1999). However, there have been mixed reviews on whether aerobic 

exercise interventions have a sustained improvement on cognitive function (Angervaren, 

Aufdemkampe, Aleman, & Vanhees, 2008; Colcombe & Kramer, 2003). Additionally, in a 

recent expert-panel review (Snowden et al., 2011) reported that there is insufficient research 

to conclude that exercise interventions improve cognitive function. In a study conducted by 

(McDaniel et al.,2014) their study examined the role of aerobic exercise on complex real-

world cognitive tasks. Their findings suggested that aerobic exercise was not significantly 

associated with the outcome- task performances although they did suggest that aerobic 

fitness is correlated with performance on selective cognitive tasks. The age at which cognitive 

decline starts has not been fully made certain but is has been suggested to start declining in 

healthy educated adults relatively early in adulthood and certainly before 60 years of age 

(Salthouse, 2009). It is also important to note that the association between cognitive decline 

and age is not inevitable as other factors that may influence the decline in cognitive 

functioning are diseases such as Dementia and Alzheimer’s. 
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Exercise and Younger Adults’ Cognitive Function  

The research pertained in this subsection will look to assess the benefits of acute and 

prolonged physical activity also considering the effects that physical exercise may have on the 

academic abilities and brain structure of the younger adult population. 

In a recent meta-analysis by Chang et al., (2012), reviewed 79 studies of which 

participants engaged in acute exercises and were assessed on their cognitive performance 

after. The study groups identified in this analysis were younger adults aged between 20-30 

being found in 42 of the studies and only 6 six studies found participants over the age of 60. 

The results show that there was a small positive effect regardless of when the cognitive task 

was performed. This result indicates that physical activity can have an immediate impact as 

well as a prolonged one. In contrasting findings, the period of administration of a cognitive 

task is important as Lambourne and Tomporowski (2010) found that exercise had a 

detrimental effect on cognitive performance during exercise but did have positive effects 

when the cognitive task was administered after the exercising session. They found that these 

detrimental results may be affected by the attention needed to perform the exercise. However, 

in a study conducted by (Stern et al., 2019) younger adults aged between (20-67) were 

subjected to a 6-month trial, under 4-times-weekly conditions including aerobic exercise and 

stretching/toning. Results indicated that the effect of aerobic exercise on executive function 

was more pronounced as age increased suggesting that it may mitigate age-related declines. 

This is valuable information as it suggests that younger adults who are more likely to continue 

exercising into older adulthood may experience less decline than their non-exercising 

counterparts. 

Recent societal trends have minimized opportunities for physical exercise whether that 

be in school in regard to physical education (Thomas, 2004) or at home because of the 
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increase in screen time as well as the reduction in active transportation (Owen, Sparling, 

Healy, Dunstan & Mathews, 2010). Previous research has looked at preadolescent children in 

regard to their fitness and response variability in performing cognitive control tasks (Wu et 

al.,2011) which suggest that higher levels of aerobic fitness was related to more accurate and 

less variable cognitive performance. The results in this paper suggest that further research 

needs to be investigated to show individual differences in cognition in relation to physical 

exercise.  

Another important note to consider is the effect that physical exercise can have on the 

younger adults academic performance. Structural changes in the brain following physical 

exercise have been related to academic achievement in comparison to sedentary individuals 

(Lees & Hopkins, 2013; Donnelly et al., 2016). These structural changes correspond to brain 

volume, measures of white matter integrity or modulation in neurotrophins levels. Physical 

exercise encourages the release of neurotrophic factors such as peripheral BDNF (Hötting et 

al., 2016) increases blood flow, improves cerebrovascular health and determines benefits on 

glucose and lipid metabolism carrying “food” to the brain (Mandolesi et al., 2017). Vigorous 

physical activity has been shown to be heavily associated with better grades in children (Coe, 

Pivarnik, Womack, Reeves & Malina, 2006). Positive associations were also found within 

children who have a higher level of physical fitness in regards to academic achievement 

(Catelli, Hillman, Buck, & Erwin, 2007; Wittberg, Northrup, Cotrell, & Davis, 2010) and 

children who were classed as overweight were associated with poorer achievement (Castelli et 

al., 2007; Datar, Strum & Magnabosco, 2004). It is important to understand and examine the 

effects of regular engagement in physical activity on the younger adults body and how regular 

engagement can help to mitigate age related diseases and impairments in later life. The 

findings in a study conducted by Hillman et al., (2006) suggest physical activity may be 
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beneficial to cognition during early and middle periods of the human life span and may 

continue to protect against age-related loss of cognitive function during older adulthood. 

Subjective Cognition 

Subjective cognitive function is related to confidence in one’s own cognitive and 

academic abilities which in turn is found to be associated with actual performance. Subjective 

cognitive function has been found to decline with age (Geiger et al., 2019). However in a 

longitudinal study conducted by Fondell et al., (2018), they examined whether physical 

activity during early adulthood or mid-to-late life is associated with subjective cognitive 

function. With a strong cohort of 28,481 males, they found that being physically active in 

early adulthood lowers the odds of subjective cognitive decline by 23% and being physically 

active in both stages of adulthood is associated with 48% lower odds of poor subjective 

cognitive function. Objective measures of cognitive function can be more accurate than self-

report, however self-report is related to actual performance and cognitive self-efficacy. 

Subjective cognitive function testing can be useful in understanding an individuals reported 

functional outcomes and perceived effectiveness in daily life and seeing if they correlate with 

objective measures in neuropsychological tests. 

Conclusion   

The gap in the literature seems to be that there has not been enough research done on 

the effects of long-term associations with exercise can have on self- reported cognitive 

performance in younger adults and whether or not people who are exercising regularly per 

week perform better than those who don’t. The reason that we may expect an effect in regard 

to those who exercise regularly compared to those who don’t is that in the young adult 

population there have been links involving habitual engagement in physical activity and better 
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cognitive functioning (Guiney & Machado, 2013). A reason for this could be cerebrovascular 

factors. In studies conducted by (Davenport, Hogan, Eskes, Longman, & Poulin, 2012; 

Schmidt, Endres, Dimeo, & Jungehulsing, 2013) they found that adequate cerebral 

oxygenation helps to maintain the brain in an optimal physiological state and exercise- related 

improvements in the regulation of cerebral blood flow could potentially improve cognitive 

functioning. Despite the overwhelming range of literature that mainly focuses on the younger 

adult population in regard to acute bouts of exercise, longer term interventions have focused 

mainly on the older populations (Colcombe et al., 2006). 

Also, much research into the area of subjective cognitive functioning has been 

dominated by the factors in which it declines and becomes impaired. This study tries to gain 

an insight into the use of subjective cognitive measures on the younger adult population.  

The Current Study  

The aim of the current study is to assess whether self-reported levels of physical 

activity uniquely predict different factors of better subjective cognitive performance (i.e. 

Memory, Attention and Executive function) as well as actual academic abilities (Leaving 

certificate points). Specifically the research questions are, ‘Does higher levels of exercise 

engagement predict higher scores on subjective cognitive function’ and ‘Does higher levels of 

exercise engagement predict better scoring on an individual’s academic performance. Based 

on the current literature, the hypotheses are that self-reported levels of exercise engagement 

will predict higher scores on subjective cognitive functions such as memory, attention and 

executive function as well as higher score on academic performance.  
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Methods 

Participants  

The overall accessible population of this study was 500 hundred participants however 

only 41 adults completed the questionnaires. The 41 participants were made up of 63.4% male 

and 36.6% female. Participants ages were (M = 25.59, SD = 8.6 and the ages ranged from 20-

58). Recruitment was conducted via convenience sampling. All participants were recruited by 

way of social media (Facebook, Instagram and Twitter) and were all well-educated, with all 

the participants successfully completing their leaving certificate or better. As the sample was 

recruited by means of social media much of the participants were friends of the researcher. 

This study was completely voluntary, and no participant received any reward for their 

involvement. In order for the participants to be included in the study they were required to 

provide informal consent and be over the age of 18. Ethics was approved by the National 

College of Ireland and all manners of this study were in accordance with the National College 

of Ireland’s guidelines. The data provided by the participants was stored and managed by the 

researcher under the National college of Ireland data protection policy and data protection act.  

Design  

This current study looks to incorporate a cross-sectional correlational design. The two 

main purposes of this design are to understand the direction and strength of relationships 

between the variables within the group and gauge an estimation of how much a change in one 

variable will account for the change in another variable. The within-groups criterion variables 

(CV) were firstly, subjective cognitive function involving three factors (Executive function, 

Memory and Attention) and secondly, academic abilities (Leaving certificate points). The 

predicator variable was self-reported levels of Physical Activity.   

 



PHYSICAL ACTIVITY, COGNITION AND ACADEMIC ABILITY                                                                    9 

Apparatus  

The research was conducted online using google forms to facilitate the questionnaire. 

Participants could access the survey using a phone, computer or tablet. There were five 

questionnaires administered. 

 Attentional control scale (Derryberry & Reed, 2002) is a self-report 20 item 

questionnaire rated on a 4-point Likert scale (1 = almost never to 4 = always) which measures 

individual differences in attentional control (see appendix A).  The internal consistency is 

reported to be as α = 0.88 and test-retest reliability of the ACS items varies from 0.45 to 0.73 

and it is 0.61 for the total score (Fajkowska & Derryberry, 2010). Higher scores indicate 

better attentional control. 

Amsterdam Executive Function Inventory (AEFI), (Van der elst et al., 2012) is self-

report 10 item questionnaire rated on a 3-point Likert scale (1 = not true, 2 =  partly true and 3 

= true) (see appendix B). Earlier studies using the (AEFI) reported that the internal 

consistency of these studies was sufficient with results revealing Cronbach’s alphas to range 

from 0.4 to 0.7 (Van Tetering, De Groot & Jolles, 2018; Van Tetering & Jolles, 2017). Higher 

scores result in better self-regulation. 

Memory functioning scale self-report (MARS-R) (Clare et al., 2002) is a self-report 10 

item questionnaire rated on a 5-point Likert scale (0 = never to 4 = always), (see appendix C). 

Internal consistency is reported to be α = .94 and test-retest reliability was .97. Higher score 

indicate a more positive perception of memory functioning. Academic performance was 

assessed by asking the participants to disclose their leaving certificate point and college 

grades. 

Concise Physical Activity Questionnaire (CPAQ) (Sliter & Sliter, 2014) (see appendix 

D) is a 4 part questionnaire assessing levels of physical activity per week, (Light aerobic 
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activity, Moderate aerobic activity, Vigorous aerobic activity and Muscle strengthening 

activity) with items ranging from 0( physically unable/choose not to do this), 1 (1 day per 

week or less), 2 (2-3 days per week, 3 (4-5 days per week) and 4 (6-7 days per week), (see 

appendix 4). The internal consistency of the CPAQ is reported to be α = .88. Each individual 

score on vigorous aerobic exercise must be multiplied by 2.5 and then summed to the 

remaining three parts to get a total score. 

Procedure 

Participants were tested individually online via google forms. Participants were asked 

to click on the link provided to them and complete the consent form (see appendix E) along 

with the associated questionnaires. Participants were asked to provide the researcher with 

certain demographics such as age, gender, occupation and highest academic reward. An 

information sheet (see appendix F)was provided before the commencement of said 

questionnaires explaining what will be asked the participants and how their identity will 

remain anonymous along with their data being managed and stored accordingly. Participants 

were given a brief paragraph of information before every questionnaire detailing which 

number attributed to which answer, for example (1 = not true, 2 =  partly true and 3 = true). 

Participants were instructed to take their time in answering the questions and select the 

appropriate answers. The five areas of questioning the participants were instructed to answer 

were attention, memory, executive functioning, academic performance and levels of physical 

activity. After the questionnaires had been completely filled out the participants were issued a 

debriefing sheet (see appendix G) explaining to them the nature of the study as well as any 

relevant details needed should any of them want to learn more or need any additional services.  
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Results 

A descriptive analysis was conducted to help identify any associations among the 

variables, to assess normality and to check for any outliers in this study. Table 1 shows the 

characteristics for the established measures of Physical exercise (Concise physical exercise 

questionnaire), Memory (Memory function scale report), Attention (Attentional control scale), 

Executive Function (Amsterdam Executive Function Inventory) and Academic abilities 

(Leaving certificate points). Over the week that the participants completed the survey, 

participants reported on average score of M = 11.35, SD = 3.65 on the Concise physical 

exercise questionnaire. The mean score in the Memory function scale report was 35.56 with 

an SD = 8.26. The reported descriptive statistics for attentional control scale were (M = 

49.707, SD = 7.55. The reported statistics for Amsterdam Executive Function Inventory were 

(M = 19.95, SD = 2.97). The reported statistics for leaving certificate points were (M = 392.8, 

SD = 112.2). 

Table 1. Descriptive statistics of all continuous variables 

 Mean Median SD Range 

Physical Activity 11.35 11 3.65 6.5-19 

Attention 49.707 50 7.55 32- 67 

Executive Function 19.95 20 2.97 14-27 

Memory 35.56 11 2.86 18-51 

Leaving Certificate 392.8 390 112.20 0-580 
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Correlation analysis  

A Spearman’s rank order correlation was run to determine the relationship between 41 

participants total scores on levels of self-reported physical activity, memory, attention, 

executive function and academic abilities. Table 2 shows the nonparametric correlation 

characteristics for the expressed variables. There was a moderate, negative correlation 

between attention scores and executive function scores, which was statistically significant rs 

(1,39) = -.321, p = .041. The concise physical activity questionnaire score yielded a non-

significant very weak correlation across the four variables memory (rs (1,39) = -.080, p = 

.618), attention (rs (1,39) = .022, p = .893), executive function (rs (1,39) = .053, p = .743) and 

academic ability (rs (1,39) = .036, p = .821). 

Table 2 (Spearman’s Rank Order Correlation For Scores On Physical Activity (CPAQ), Memory (MFS-

S), Attention(ACL), Executive Function(AEFI) And Leaving Certificate Points (LCP) ) 

Variables 1 2 3 4 5 

1. CPAQ Scores 1     

2. MFS-S Scores  -.080 1        

3. ACL Scores .022 .221 1       

4. AEFI Scores  .053 -.095 -.321* 1      

5. LCP Scores   .036 .105 

 

.208 

 

 

-.295 

 

1 

 

Note. Statistical significance: *p < .05; CPAQ = Concise Physical Activity Questionnaire;  

MFS-S = Memory functional Scale Self-Report; ACL = Attentional Control Scale; AEFI  

= Amsterdam Executive Function Inventory; LCP = Leaving Certificate Points  
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Linear Regression Analysis  

A simple linear regression was performed to assess whether engagement in physical 

activity predicted better outcomes of self-reported cognitive functions (i.e. Memory, Attention 

and Executive Function) and academic scores (i.e. Leaving certificate points). Individual 

linear regressions were constructed using the IBM SPPS statistical software. Preliminary 

analysis was performed to ensure there was no violations of the assumptions of normality and 

linearity and homoscedasticity.  

Attention and Physical activity 

A non-significant regression equation was found (F (1, 39) = .001, p = .976), with an 

R2 = .000. This means that Physical activity predicted 0% of the variance in attention, leaving 

100% of the variance unaccounted for. Participants predicted attention is equal to 49.59 + 

.010 (physical activity) total score when physical activity is measured in total scores of Light 

aerobic activity, Moderate aerobic activity, Vigorous aerobic activity and Muscle 

strengthening activity. Participants attention increased .010 for every total score of physical 

activity. 

Table 3 (Table for displaying simple linear regression results) 

Simple linear regression model predicting Attention scores 

 R2 β B SE CI 95% (B) 

Constant  .000 49.59  3.945 41.61/57.5 

Total score for PA  .010 .005 .331 -.660 / .680 

Note. N = 41; Dependant variable = Attention scores, PA =  Physical Activity  
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Memory and Physical activity  

A non-significant regression equation was found (F (1, 39) = .393, p = .534), with an 

R2 = .010. This means that Physical activity predicted 1% of the variance in memory, leaving 

99% of the variance unaccounted for. Participants predicted memory is equal to 38.125 + -

.226 (physical activity) total score when physical activity is measured in total scores of Light 

aerobic activity, Moderate aerobic activity, Vigorous aerobic activity and Muscle 

strengthening activity. Participants memory decreased -.226 for every total score of physical 

activity. 

Table 4 (Table for displaying simple linear regression results) 

Simple linear regression model predicting Memory scores 

 R2 β B SE CI 95% (B) 

Constant  .010 38.125   4.29 29.442/46.809 

Total score for PA  -.226 -

.100 

.360 -.955 / .503 

Note. N = 41; Dependant variable = Memory scores, PA =  Physical Activity 

Executive Function and physical activity 

A non-significant regression equation was found (F (1, 39) = .084, p = .773), with an 

R2 = .002. This means that Physical activity predicted .02% of the variance in executive 

function, leaving 99.8% of the variance unaccounted for. Participants predicted executive 

function is equal to 19.522 + .038 (physical activity) total score when physical activity is 

measured in total scores of Light aerobic activity, Moderate aerobic activity, Vigorous aerobic 

activity and Muscle strengthening activity. Participants executive function increased .038 for 

every total score of physical activity. 
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Table 5 (Table for displaying simple linear regression results) 

Simple linear regression model predicting Executive Function scores 

 R2 β B SE CI 95% (B) 

Constant  .002 19.52   1.55 16.38/22.6 

Total score for PA  .038 .046 .130 -.226 / .30 

Note. N = 41; Dependant variable = Executive Function scores, PA =  Physical Activity  

Academic abilities and physical activity  

A non-significant regression equation was found (F (1, 39) = .045, p = .833), with an 

R2 = .001. This means that Physical activity predicted .01% of the variance in academic 

abilities, leaving 99.9% of the variance unaccounted for. Participants predicted academic 

abilities is equal to 404.648 + -1.043 (physical activity) leaving certificate points when 

physical activity is measured in total scores of Light aerobic activity, Moderate aerobic 

activity, Vigorous aerobic activity and Muscle strengthening activity. Participants academic 

abilities decreased -1.043 for every total score of physical activity. 

Table 6 (Table for displaying simple linear regression results) 

Simple linear regression model predicting leaving certificate scores 

 

 R2 β B SE CI 95% (B) 

Constant  .001 404.64  58.54 286.232/523.06 

Total score for PA  -1.043 -

.034 

4.914 -10.98 / 8.89 

Note. N = 41; Dependant variable = Leaving Certificate points, PA =  Physical Activity 
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Discussion 

The current study aimed to assess whether there was an association between self-

reported levels of physical activity uniquely predicting different factors of participants 

subjective cognitive performance (i.e. Attention, Memory and Executive function) as well as 

actual academic abilities (Leaving certificate points). Findings of the current study suggest 

that there was no association between the predictor variable and the criterion variables. The 

was no correlation between physical activity and any of the criterion variables, Attention, 

Memory, Executive function and academic ability. Participants self-reported levels of 

physical activity failed to predict better subjective cognitive function scores (attention, 

memory, executive function) and  academic ability. 

Attention and Physical Activity 

In order to measure attention, the attentional control scale (Derryberry & Reed, 2002) 

was used which assess the subjective cognitive function of the participants. The ACS looks to 

assess attention using 3 factors, focus attention, shift attention towards task and flexibly 

control thoughts. The findings surrounding attention and physical exercise in this study were 

found to be non-significant which is in direct contrast to the majority of studies investigating 

this relationship. Contrasting studies show that continuous moderate intensity aerobic exercise 

can have a beneficial effect on speed processing, selective attention and aspects of inhibitory 

control (Yanagisawa, et al., 2010; Alves, Gualano, Takao, Avakian, Fernandes, Morine, et al., 

2012). As this study utilizes only a subjective approach to cognitive function the findings 

can’t be related to previous research as most research in the present field incorporates 

objective measures to assess cognitive function and physical exercise. To the researchers 

understanding no research has been conducted investigating the relationship between physical 

exercise on perceived attention in healthy young adults. The researcher expected to find a 
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positive correlation between the two investigated variables as much of the research conducted 

prior found that different arrays of physical activity have beneficial effects on attention. 

However, if the results are a true finding then they would imply that physical activity has little 

to no impact on attention scores in relation the attentional control scale. Also, there was zero 

indication that there was any shared variance between the two variables. Contributing factors 

to these findings are found in the limitation section of this paper.  

Memory and Physical Activity  

Subjective memory ability was measured using Memory functioning scale self-report 

(MFS-S) (Clare et al., 2002). Similar to the findings relating to attention, the relationship 

between physical activity and memory functioning were found to be non-significant which 

indicates that regardless of how often you engage in physical activity, it will not indicate or 

suggest that there is a significant relationship between the two variables. These findings are in 

complete contrast with the existing literature which suggests that engaging in physical activity 

results to improvement in memory ability (Smith et al., 2010). However, in one study similar 

findings were observed (Hayes et al., 2015). This study looked to investigate the effects of 

objective measures on a younger adult sample in regards to physical activity and memory. 

They found that there was no relationship between the variables in the younger adult sample 

but there was in the older adult sample. This study is the only one to the researchers 

knowledge to have similar findings. However, as the study mentioned above only measured 

cognitive performance and physical activity objectively, the results cannot be one hundred per 

cent comparable. Their justifications for not using self-reported measure of physical activity 

were that it has been heavily criticized because the data generated ay be inaccurate because it 

is subject to omissions and bias (Prince et al., 2008; Shepard, 2003). Based on the current 

literature and the reasons behind investigating the relationship between the two variables, the 
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researcher expected to identify a significant relationship. Possible reasons for these 

conflicting findings are found in the limitation section of this paper.  

Executive Function and Physical Activity 

Executive function was measured using Amsterdam Executive Function Inventory 

(AEFI), (Van der elst et al., 2012). The questionnaire assess three important components, 

attention, self-control and self-monitoring. The current study’s findings suggest that there was 

a non-significant relationship between physical activity and executive function. These 

findings are in complete contrast to the pre-existing literature which suggests that physical 

exercise can be beneficial to the improvement of executive function and memory (Chang, 

Labban, Gapin, & Etnier, 2012; Chang, Tsai, Huang, Wang, & Chu, 2014; Harveson et al., 

2016; Hsieh, Chang, Hung, & Fang, 2016; Kashihara, Maruyama, Murota & Nakahara, 2009; 

McMorris & Hale, 2012; Weinberg, Hasni, Shinohara, & Duarte, 2014). The findings in the 

current study are particularly shocking as studies have indicated that executive function in 

particular may be more sensitive to physical activity than basic perceptual and motor 

functions (Colcombe & Kramer, 2003; Guiney & Machado, 2013; Tomporowski, Lambourne 

& Okumura, 2011). Executive function was only found to be significantly correlated with 

attention. This comes as no surprise because one of the main components of the executive 

function questionnaire assessed attention. Again, similar to the findings relating to attention 

and memory, much of the research conducted in the area of executive function and physical 

activity utilized objective measures which has proven to be a more accurate measurement of 

cognitive function. This key factor has proven to be crucial in being able to not support the 

findings in this paper as this study only uses subjective measures to gather its data 

Academic Ability and Physical Activity 
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Academic ability was measured by asking participants to disclose their leaving 

certificate points. The findings in this study indicate that there is no relationship between 

academic performance and physical activity. Recent literature has either focused on the 

detrimental effects of a negative lifestyle in younger adults or investigating the role of regular 

physical activity in enhancing cognitive performance and academic achievement in 

elementary school children (Burkhalter & Hillman, 2011; Donnelly & Lambourne, 2011).In a 

study conducted by Keating et al., (2012), they investigated the role of strength training on 

academic performance which was one of the factors in the CPAQ. They found that there was 

a relationship between the two variables. Considering this study only investigated one aspect 

of physical activity on a small sample, further research is still needed involving other aspects 

of physical activity to get a clearer indication of the results.  In a study conducted by Wald et 

al., (2014), they found contrasting findings to the one of this study as they added further 

confirmation of a relationship between physical activity and academic achievement. However, 

this life stage needs to be investigated further in relation to physical activity and academic 

achievement. Considering the measurements used to generate the results of this study, it is 

clear that the results cannot be reliable because for some of the participants they would have 

completed their leaving certificate a few years prior to this study and with no understanding of 

their physical activity back then, their results become void. Ideally this research should have 

examined the current effects of physical activity on academic performance or ask what their 

rate of physical activity was back then. However, this would lead to omission bias and rely on 

the participants ability to recall such events. 

 Limitations  

In this study there are a few limitations that merit a discussion. One major limitation 

of this study is that it had a very low sample size. The problem with having a low sample size 

is that the study then operates on a low statistical power, which then reduces the chances of 
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detecting a true effect as well as finding a significant effect which in the case of this study 

may have proved crucial. This low sample size also prevented the study from modelling its 

results on the intended population as the results cannot be generalised to the greater 

population. One of the main reasons for this low sample size was that the study was under 

tight time constraints. These time constraints impacted the study severely as data had to be 

collected quickly and as efficient as possible. Also, as the studies data was collected through 

social media means the targeted population may not have felt the necessary need to participate 

in the study immediately. The participants may have intended to take part in the study but 

with everyday life still to contend with, they may have forgotten.  

Another limitation of this study is that it doesn’t induce causal effect but may instead 

hint at a relationship between the investigated variables. In the case of this study, there was no 

statistically significant relationship found between all of the criterion variables and the 

predictor variable. However, that doesn’t necessarily mean that physical activity doesn’t cause 

higher scores on subjective cognitive function and academic ability but that cannot be 

concluded from this study as the design doesn’t investigate that question. 

As the studies data was collected via a survey the responses to the questionnaires may 

have been falsified for a number of reasons. Participants may have wanted to express the best 

version of themselves, therefore manipulating the answers to fit this need. As this survey 

relied upon recalling the levels of physical activity you engage with and situations in which 

you have to answer about, the participants memory recall may be mistaken and therefore 

leading to inaccurate data. 

In order to assess the participants levels of physical activity the study utilized the 

concise physical activity questionnaire. This questionnaire only establishes the participants 

current engagement with physical activity over a month period. No questions were asked in 
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relation to how long the participants had been engaging in exercise which upon reflection 

could have added a more in depth longitudinal understanding of the participants physical 

activity levels, subjective cognitive function and academic ability as some of the participants 

may have only recently started to engage in more physical activity or some may have always 

engaged in a routine amount. 

Future Research 

Over the period of conducting this research and reviewing all the necessary literature, 

several elements were noted. Firstly, the research has a proclivity to under look the 

importance of physical activity on subjective cognitive performance alone in the younger 

adults life stage in regards to longitudinal interventions. This life stage is of particular 

significance because despite the overwhelming range of literature that mainly focuses on the 

younger adult population in regard to acute bouts of exercise, longer term interventions have 

focused mainly on the older populations (Colcombe et al., 2006). Longer term interventions 

would enable researchers to understand the benefits of physical activity to its full extent. 

Future research should be using subjective and objective measures to assess cognitive 

performance as well as physical activity to cover all aspects of understanding. The 

participants subjective input is very important because higher self-confidence in ones ability 

reflects better on objective performance. Filling the gap between these two measures would 

be very beneficial for future research. Future research should also look to eliminate all the 

limitations mentioned above in order to gain a clearer understanding of this particular aspect 

of cognitive psychology. As this study was conducted using a cross-sectional, future research 

should look to utilize a mixed methods approach encapsulating both an experimental design to 

infer causality and qualitatively assess the participants subjective cognitive function.   
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Conclusion  

In conclusion, the study’s findings suggest no relationship between physical activity 

and any of the criterion variables, Attention, Memory, Executive function and academic 

ability. The association between all the variables and physical activity is very complex as 

different measures used to assess each variables have their own strengths and weaknesses. If 

the findings are true for this study then they provide an important insight for future research to 

assess why this may be the case and whether other aspects of sustaining a healthy lifestyle 

may be more beneficial in the maintenance of improvement of cognitive function and 

academic achievement. Future research should also look to incorporate other descriptive 

lifestyle choices such as diet, carcinogens and inadequate or adequate relief of stress etc.  
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Appendices 

Appendix A 

Items of the Attentional Control Scale  

Items are scored on a 4-point scale (1  almost never; 2  sometimes; 3  often; 4  

always). R  reverse-scored item.  

It’s very hard for me to concentrate on a difficult task when there are noises around. (R) 

When I need to concentrate and solve a problem, I have trouble focusing my attention. (R) 

When I am working hard on something, I still get distracted by events around me. (R)        My 

concentration is good even if there is music in the room around me. When concentrating, I 

can focus my attention so that I become unaware of what’s going on in the room around me. 

When I am reading or studying, I am easily distracted if there are people talking in the same 

room. (R) 

When trying to focus my attention on something, I have difficulty blocking out distracting 

thoughts. (R) 

I have a hard time concentrating when I’m excited about something. (R) When concentrating I 

ignore feelings of hunger or thirst. 

I can quickly switch from one task to another.                                                                           It 

takes me a while to get really involved in a new task. (R) 

It is difficult for me to coordinate my attention between the listening and writing required 

when taking notes during lectures. (R) 

I can become interested in a new topic very quickly when I need to. 

It is easy for me to read or write while I’m also talking on the phone. 

I have trouble carrying on two conversations at once. (R) 

I have a hard time coming up with new ideas quickly. (R) 

After being interrupted or distracted, I can easily shift my attention back to what I was doing 

before. 

When a distracting thought comes to mind, it is easy for me to shift my attention away from 

it. 

It is easy for me to alternate between two different tasks. 

It is hard for me to break from one way of thinking about something and look at it from 

another point of view. (R)  
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Appendix B 
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Appendix C 

 

Memory Functioning Scale Self-Report (MFS-S)   

  

Name/Code:   

  

Date:   

  

  

  

I’m going to give you some examples of everyday situations where you might need to use your 

memory. I want you to think about your own memory, as it is now, and tell me how you think you 

would manage in that situation. I want you to choose the answer which best describes how you 

would do. The answers are on the card here. These are the situations.  

  

  

SITUATION:  

FREQUENCY  

0 = Never  

1 = Rarely  

2 = Sometimes  

3 = Often  

4 = Always  

  

1. You meet someone and are told their name. Later on you 
meet them again, and you need to remember their name.  

  

0  1  2  3  4  

2. You have made an appointment and need to remember 
to go along.  

0  1  2  3  4  

  

3. You have promised to do something later in the day and 
need to remember to do it at the right time.  

  

0  1  2  3  4  

  

4. You have got a set of items to sort out, some of which you 
have seen before and some of which are new to you. You need 
to pick out the ones you have seen before.  

  

0  1  2  3  4  
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5. You hear a news item on the radio.  
  

a. One of your family comes in at the end and asks you what 
was said.  
b. Later on – say half an hour later – someone else asks you 
what you heard.  

  

0  

  

0  

  

1  

  

1  

  

2  

  

2  

  

3  

  

3  

  

4  

  

4  

  

  

6. You meet up with a group of people. Some of them you’ve 
met before, others you haven’t. You need to recognise which 
ones you’ve met before.  

  

0  1  2  3  4  

  

7. You go to a new building and you are learning to find the 
way around. Someone shows you a short route which you will 
need to remember.  

  

a. You need to retrace the route immediately.  
b. You need to retrace the route again later on – say half an 
hour later.  

  

0  

  

0  

  

1  

  

1  

  

2  

  

2  

  

3  

  

3  

  

4  

  

4  

  

  

8. You have been given a message to deliver to someone. 
You need to remember to give that person the message when 
you see them.  

  

a. You see them right away.  
b. You see them later on.  

  

0  

  

0  

1  

  

1  

2  

  

2  

3  

  

3  

4  

  

4  

  

9. You are being asked to give some information about 
yourself, such as age, address, date of birth, and so on, and to 
answer a few basic general knowledge questions.  

  

0  1  2  3  4  

10. Someone asks you for today’s date.  0  1  2  3  4  
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Appendix D 

CPAQ Directions, Items, and Scoring  

Directions  

Please think about the past month. During that time, approximately how many days per week 

did you engage in each of the following types of physical activity for at least 20 consecutive 

minutes?  

Example 1. If you walk to work and it takes you 10 minutes each way, that would NOT count 

because the minutes were not consecutive.  

Example 2. If you walk to work and it takes you 20 minutes each way, then that would count 

as performing light physical activity that day. You walked for at least 20 consecutive minutes 

that day.  

Items  

1. Light aerobic activity (Ex: Shopping, housework, leisurely walking) 2. Moderate aerobic 

activity (Ex: Brisk walking, bicycling, tennis) 

3. Vigorous aerobic activity (Ex: Jogging/running, swimming laps,  

jumping rope) 

4. Muscle-strengthening activity (Ex: Lifting weights, pilates, yoga)  

 CPAQ Development and Validation 305 Response Scale (coding in parentheses)  

Physically unable/not medically allowed to do this (0) Chose not to do this (0) 

1 day per week or less (1) 

2–3 days per week (2)  

4–5 days per week (3) 

 6–7 days per week (4)  

Scoring Multiply each individual’s responses to item 3 (vigorous aerobic activity) by 2.5. 

Sum the unweighted responses to items 1, 2, and 4, and the weighted response to item 3.  
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Appendix E 

Consent Form  

 

- I voluntarily agree to participate in this research study.  

-  I am 18 years or older  

-  I understand that even if I agree to participate now, I can withdraw at any time or refuse to answer 

any question without any consequences of any kind.  

-  I have had the purpose and nature of the study explained to me and I have had the opportunity to ask 

questions about the study.  

- I understand that participation involves performing an online questionnaire and once my data is 

submitted I will not be able to withdraw 

-  I understand that I will not benefit directly from participating in this research.  

-  I agree to my data being used.  

-  I understand that all information I provide for this study will be treated confidentially.  

-  I understand that in any report on the results of this research my identity will remain anonymous.  

-  I understand that under freedom of information legalisation I am entitled to access the information I 

have provided at any time while it is in storage as specified above.  

-  I understand that I am free to contact any of the people involved in the research to seek further 

clarification and information.  

-  I understand that all information collected will be stored and protected for a period of 5 years before 

being destroyed.  

-  I understand that all information put forward will be subjected to a grade for a final year project and 

the resulting information may be publishable. 

 

Name 

Date 
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Appendix F 

 

 

Information Sheet 

 

My name is Stephen Hogan and I am a third-year psychology student attending the National College 

of Ireland. I would like to invite you to take part in this study that I am conducting for my final-year 

dissertation. The aim of this study is to examine if higher levels of exercise engagement are associated 

with higher levels of cognitive and academic performance.  

Your participation in this study is completely voluntary; you can choose to withdraw during the study 

without penalty. Data will be fully anonymised, which means that after the point of submission, you 

will not be able to retract your data (as it will not be identifiable).  

You will be asked to complete a 5-part questionnaire that should take around 10-15 minutes. 

The questions will measure (1) Attention; (2) Memory Ability; (3) Executive Function (or planning 

and organising skills); (4) Academic Performance; and (5) Levels of Physical Activity. 

You are under no time restraint and may complete the questionnaire in your own time. 

There are no associated physical risks or benefits of participation in this study. There is no risk to loss 

of privacy as all data is GDPR compliant. Completed questionnaires will be sent to google forms and 

transferred to SPSS files. All data will remain non-identifiable and files will be password protected. 

After participation, you will be presented with a debriefing sheet which will provide you with support 

numbers and information if you have any queries relating to the study. 

If you have any queries regarding the study or the security of your data you may contact either 

Stephen Hogan at x17302086@student.ncirl.ie or the supervisor of the study Michelle Kelly at 

Michelle.Kelly@ncirl.ie 

 

 

 

 

 

 

 

 

 

 

 

mailto:Michelle.Kelly@ncirl.ie
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Appendix G 

Debriefing Sheet 

 

Thank you for agreeing to participate in this study!  The general purpose of this research is to gain an 

understanding as to whether people who exercise more compared to those who don’t score better in 

their perceived cognitive abilities.The results from this study will provide an insight into the 

importance of exercise and how it can help benefit your cognition greatly in your everyday life. When 

all the data is submitted everyones identity and information will remain anonymous and confidential.  

 

If you feel especially concerned about the nature of the study and the stress that may be involved 

with it then, please feel free to email Stephen Hogan X17302086@student.ncirl.ie about any queries.  

Below are a few outlets you may use if you feel any sort of distress or discomfort after the study. 

 

Thank you for your participation in this study. In addition, if you have any concerns about any aspect 

of the study, you may contact my supervisor Michelle Kelly at Michelle.Kelly@ncirl.ie 

 

 

 

 

https://www2.hse.ie/conditions/mental-health/anxiety.html 

https://www2.hse.ie/conditions/mental-health/post-traumatic-stress-disorder/post-traumatic-

stress-disorder-ptsd-causes 

htmlhttps://niteline.ie/ 

 

 


