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Abstract 

This study was carried out to investigate whether Circuit training had a positive effect on 

Short-Term Memory & Recall, Self-Perceived Academic Performance and Mood, as well as 

to see if there was a correlation between the number of hours of exercise carried out per week 

and Self-Perceived Academic Performance. Three sample groups of male secondary school 

students took part in this experiment. Students answered questionnaires regarding Self-

Perceived Academic Performance and Mood along with similar Recall tests both before and 

after a bout of circuit training. Non-significant positive improvements were found in overall 

combined post-exercise Mood levels and post-exercise Self-Perceived Academic 

Performance. While a significant decrease in correct Recall scores was found. Similarly no 

significant correlation was found between hours of exercise carried out per week and Self-

Perceived Academic Performance. 
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1.1 Introduction 
 
 

The topic of Cognitive function, Academic Performance and Mood, has been a widely 

researched in psychology. Studies, such as that by Ellemberg & St-Louis-Deschênes (2010) 

assessed how acute physical exercise effects cognitive function within 7-10 year old boys. 

Whilst Dwyer, Sallis, Blizzard, Lazarus & Dean (2001) aimed to observe whether or not 

there was a positive association between scholastic performance and physical activity and 

fitness of children. Additionally, Dunn & Weintraub (2008) investigated the promising yet 

under-researched topic of exercise as a treatment and intervention for depression among 

adolescents. 

 
1.2 Exercise & Short-Term Memory, Recall, Cognitive Function 
 
 

In an attempt to prevent the effects of age on cognitive functions such as Short-Term 

Memory and Recall, many researchers have carried out studies to investigate whether 

exercise could play a key role from a young age for both improving and prolonging high 

levels of these functions. For example, an experiment was carried out by Kamijo et al. (2009) 

to compare cognitive function between 12 older men and 12 younger men before and after 

bouts of exercise. It was found that light and moderate exercise improves cognitive function 

across adult lifespan. Corresponding results were found by Weuve et al. (2004) in a study that 

examined the effect of long-term physical activity on cognitive function of older women. It 

was shown that even walking for periods of at least 1.5 hours per week at a pace of 21-30 

minutes per mile could improve cognitive function. 

 
Positive effects of acute and moderate physical exercise on cognition function were found by 

Kashihara, Maruyama, Murota & Nakahara (2009). Their review revealed that physical 

activity around the anaerobic threshold may positively affect cognitive task performance 

(Kashihara et al., 2009). The reasons for this given by Kashihara et al. (2009) were both 
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biological and psychological. For example, a biological explanation could be due to the 

facilitation of neurotransmitters. Positive results were also found by Davey (1973), as it was 

revealed that exercise can increase mental performances such as short-term memory by 

increasing individuals’ levels of arousal. 

 

Tomporowski (2003) carried out a review to assess the effects of exercise on cognitive 

function within youths not diagnosed with clinical disorders and but have a difficulty 

focusing their attention. Several other studies involving Tomporowski, such as Tomporowski 

& Ellis (1986), Tomporowski & Ganio (2006), Davis et al. (2007), Coles & Tomporowski 

(2008) and Davis et al. (2011) have all researched whether exercise can affect cognitive 

functions, including Short-Term Memory and Recall. Results from the Davis et al. (2007) 

study found that there was a significant difference between the cognitive functioning within 

the groups of high-dose exercise and no-exercise control groups. However, a threshold effect 

was noticed as, an intermediate-dose of exercise did not reveal significant results. Positive 

results were also found for the effect of exercise on overweight children’s cognitive 

functions in the study carried out by Davis et al. (2011) expressing the benefits of regular 

aerobic exercise. Unfortunately, Tomporowski & Ellis (1986); Tomporowski & Ganio 

(2006); Davis et al. (2007) could not find significant results with regards to Short-Term 

Memory improvement, although an increase in the competency of Long-Term Memory was 

found to be plausible in the latter. 

 
In a study interested in whether high impact running improves learning abilities, 

Winter et al. (2006, p. 597) said, ‘’Regular physical exercise improves cognitive functions 

and lowers the risk for age-related cognitive decline’’. Twenty-seven healthy subjects were 

assessed on their learning performance directly after they participated in high impact 

anaerobic sprints, low impact aerobic sprints or a rest period. They found that after the 

intense exercise periods, there were higher levels of dopamine, epinephrine and 
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norepinephrine. It was shown that the increase in levels of these catecholamines was related 

to increased short-term learning success. Winter et al. (2006) stated that these findings could 

suggest that when an immediate increase in learning is required, short bouts of exercise could 

elicit the increase. 

 
With executive function being described as ‘’the cognitive processes necessary for goal-

directed cognition and behavior, which develop across childhood and adolescence’’ by Best 

 
(2010, p. 1), it is important to take note of studies that have shown results detailing exercise 

as a factor that improves our cognitive processes. Best (2010) found that cognitively 

engaging exercise has a more powerful effect on cognitive processes than non-engaging 

exercises. This would suggest that schools implementing cognitively engaging exercises 

and games into physical education classes would in fact aid students in their other classes. 

 
Ploughman (2008) proceeded with a commentary regarding the effects of physical activity 

on cognitive function, in particular in youth with disabilities. She states how in clinical 

studies that ‘’exercise increases brain volume in areas implicated in executive processing, 

improves cognition in children with cerebral palsy and enhances phonemic skill in school 

children with reading difficulty’’ (Ploughman, 2008, p. 236). It is also suggested that 

endogenous proteins such as Neurotrophins that support brain plasticity, possibly mediate the 

effects of exercise on the brain. Ploughman (2008, p. 236) finally concluded that ‘’moderate 

physical activity is important for youths whose brains are highly plastic and perhaps even 

more critical for young people with physical disability’’. 

 
Pesce, Crova, Cereatti, Casella and Bellucci (2009) suggested that exercise could 

have a positive effect on both short-term and long-term recall based on their study involving 

fifty-two preadolescents. Recall scores were found to be higher after the students participated 

in both aerobic exercise and team games, during physical education class. Pesce et al (2009) 
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believe that memory storage and the processing of memories may be facilitated and helped 

by cognitive exercise demands. A review carried out by Bailey (2006) would agree with the 

results found by Pesce et al. (2009) as Bailey (2006, p. 399) declaring that ‘’existing studies 

do suggest a positive relationship between intellectual functioning and regular physical 

activity, both for adults and children’’. 

 
Compared to the effect of exercise on cognitive function during the elderly stages of 

life, little is known about the effect of exercise on cognitive function during development. 

The results mentioned above show that exercising at a moderate intensity could improve 

simple cognitive functions such as reaction time and choice response. However, further 

research would be needed to show how long this increase in cognitive function could last 

(Ellemberg et al., 2010). 

 
1.3 Exercise & Academic Performance 
 
 

As cognitive function can affect academic performance, one could be quick to assume 

that if exercise benefits one, it should benefit the other. Nevertheless, academic performance has 

and will be reviewed in its own right. Hillman, Erickson & Kramer (2008), examined the 

positive effects that exercise has on physical health and academic performance. They state how a 

‘’recent meta-analysis determined a positive relation between physical activity and cognitive 

performance in school age children (aged 4-18 years)’’ (Hillman et al., 2008, p.59). The meta-

analysis broke down the cognitive functions into eight categories and found a beneficial 

improvement in all except memory. The remaining stated categories were verbal tests, 

intelligence quotient, mathematic tests, perceptual skills, developmental level/academic 

readiness and other (Hillman et al., 2008). 

 
Following his prior study, Hillman et al., (2009) carried out an experiment to 

research the effects of acute treadmill walking on academic performance and cognitive 



Effects of Circuit Training on Short-Term Memory & Recall, Self-Perceived Academic Performance 
and Mood 

 

9 
 

control in preadolescent children. Once again, positive results were found, with an increase 

in reading performance, while arithmetic and spelling were unaffected (Hillman et al., 2009). 

It was considered that the lack of improvement in these two areas was due to the acute levels 

of exercise being insufficient in enhancing this aspect of cognition. Another possibility was 

raised, detailing how the period when this aspect of cognition was enhanced had subsided by 

the time the tests were carried out (Hillman, 2009). 

 
Tomporowski, Davis, Miller & Naglieri (2008) reviewed studies that investigated the 

effects of exercise on children’s academic achievement along with other abilities such as 

intelligence and cognition. After thoroughly examining the results of prior research, they 

came across a recurring trend. This trend was that improvements in a child’s mental 

functioning were most evident when carrying out tasks that involve executive functions 

(Tomporowski et al., 2008). However, Tomporowski and his colleagues stressed the point of 

which that no theory has been developed that can satisfactorily describe and show the 

relationship between exercise and cognition (Tomporowski et al., 2008). 

 
In an attempt to review the relationships between academic performance and 

physical education, physical activity and school sports, Trudeau & Shephard (2008) 

reviewed available studies and articles. They found that if more time is allocated to physical 

education or activity in school, it will not affect other subjects negatively and may very well 

increase grade point average (GPA) ( Trudeau et al., 2008). From delving into the quasi-

experimental studies they found a positive relationship between physical activity and 

intellectual performance (Trudeau et al., 2008). 

 
One study that was involved in Trudeau & Shephard’s (2008) review was the Project 

 

SPARK by Sallis et al. (1999). This was a two year health related physical education school 

program where 759 children were assessed on Metropolitan Achievement Tests prior and post 
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program (Sallis et al., 1999). Three conditions were randomly assigned to schools, these being, a 

specialist would instruct sports and recreational play to the children, the teachers were trained to 

carry out the curriculum, and finally, the control schools continued with their normal 

programs. Despite the students exposed to the new curriculum having twice as much 

physical activity a week than those in the control group, this extra time spent in physical 

education did not have a negative effect on their academic achievements or performance 

(Sallis et al, 1999). With the students within the specialist program spending roughly 76 

hours less on other academic subjects, Sallis et al (1999) exclaimed that students who are 

more physically fit may be better learners. 

 
Howard Taras (2005) similarly to the studies described above, vigorously researched 

previous research to understand the possible effects of exercise on academic performance. 

From looking at fourteen articles that had been published since 1984, it was found that in the 

majority, there was a significant but weak correlation between physical activity and academic 

performance or, none at all. Praise was given for studies similar to Project SPARK by Sallis 

et al. (1999), such as MacMahon & Gross (1987) and Raviv (1990) (as cited by Taras, 2005) 

as they contained a controlled and prospective experimental design. Taras found that there 

was enough evidence to suggest that there were short-term cognitive benefits from physical 

activity during a school day benefitting academic performance (Taras, 2005). 

 
Coe, Pivarnik, Womack, Reeves & Malina (2006) carried out their study which 

involved 214 sixth-grade students who were randomly assigned to physical education classes 

during the first or second semester (Coe et al., 2006). Academic results were taken from four 

core subjects and standardised school test results, whilst physical activity was measured by 

using 3-d physical activity recall (3DPAR). The time blocks of physical activity were then 

adjusted into scores of 1(no physical activity), 2 (some physical activity) and 3 (physical 

activity meeting Healthy People 2010 guidelines) (Coe et al., 2006). Their results agreed with 
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their second hypothesis that the students who were involved with vigorous physical activity 

matching that of the Healthy People 2010 guidelines would have the higher academic 

achievement. Using SOFIT, they concluded that an average of 19 minutes of the 55 minute 

physical education classes was spent carrying out moderate to vigorous physical activity. 

Coe et al. (2006) believe this level of vigorous physical activity may not be sufficient 

stimulation to influence and enhance academic performance. 

 
Revisiting his study examining the relationship between physical activity participation 

and academic performance, Lindner (2010); (2002), details how 1447 students between the 

ages of 13-17 years in secondary grades took part. Academic results were collected from 

schools while the students answered a physical activity participation questionnaire. Whilst 

analysing the results, it was shown that perceived academic performance tended to be higher 

for students with greater participation time (Lindner, 2002). Unfortunately, the same could 

not be said for actual academic performance as no relationship was found for middle and high 

participation students. 

Field, Diego & Sanders (2001) carried out a questionnaire based study investigating 

the relationship between exercise levels and Grade Point Average (GPA) involving final year 

High School students. It was found that those with higher physical activity also tended to 

have higher GPA in comparison to those with low levels of physical activity (Field et al., 

2001). Similar results were found by Dexter (1999) as it was revealed that there was a 

significant positive correlation between sports performance and GCSE results within school 

samples. 

 
A number of studies carried out since the turn of the decade have provided evidence 

that there very well may be a link between physical activity, fitness and academic 

performance (Welk et al., 2010); Davis & Cooper (2011); Pontifex et al., (2013). Welk et al. 

(2010) found that a mixed-model regression analyses showed modest correlations between 
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fitness and academic performance among their sample. Similar results were found by Davis 

& Cooper (2011) as fitness was found to be associated with better behaviour, academic 

achievement and cognition. Clinical trials were suggested by Davis & Cooper (2011) to allow 

for more significant results relating to all ethnicities. Both children with ADHD and healthy 

match-control children displayed greater scholastic performance such as response accuracy 

and stimulus-related processing after single bouts of intense aerobic exercise (Pontifex et al., 

2013). 

Fedewa & Ahn (2011) conducted a meta-analysis of 59 studies from 1947 to 2009 

researching the effect of exercise on academic performance. They found that their results 

indicated that exercise had a significant effect on academic performance, with aerobic 

exercise having the greatest effect on academic performance. It is from results like this study 

and those seen above that provides the researcher of this paper that positive results will be 

found. 

 
1.4 Exercise & Mood 
 
 

Taylor, Sallis & Needle (1985) carried out their study to reveal whether they could 

associate a positive effect from exercise on mental health. Using psychiatric and nonclinical 

populations, they found that exercise improved mental state and well-being. Reviewing 

literature along with their own results, it was exhibited that physical activity and exercise 

can be associated with increased confidence, improved self-concept and alleviate mild to 

moderate depressive symptoms (Taylor et al., 1985). Further directions to research were 

given, with the type, intensity, duration and frequency of the exercise most beneficial for 

improving mental state and mood being a primary target. 

 
Fox (1999); (2000) examined the influence of physical activity on mental well-being by 

reviewing existing literature at the time. ‘’There is growing evidence demonstrating that 

exercise can be effective in improving the mental well-being of the general public, largely 



Effects of Circuit Training on Short-Term Memory & Recall, Self-Perceived Academic Performance 
and Mood 

 

13 
 

through improved mood and self-perceptions’’ states Fox (1999, p. 411). Existing research 

found by Fox (1999) described how up to 20% of children will at some stage suffer mild 

mental health problems, with a further 7-10% suffering from moderate to severe problems. 

Referring to a study by Stephens (1988) (as cited by, Fox. 1999), it is revealed that 

epidemiological evidence highlighted a clear correlation between physical activity and 

well-being.  

Calfas & Taylor (1994) reviewed twenty articles covering psychological variables 

such as self-esteem, depression and self-concept. They found no negative impacts of exercise 

on the psychological variables examined, with effect sizes of +.12 for self-esteem/self-

concept, -.15 for stress/anxiety and -.38 for depression (Calfas et al., 1994). However, results 

for anger and academic achievement were inconclusive. Calfas et al., (1994, p. 406) advise 

that adolescents ‘’should engage in moderate or vigorous aerobic activity approximately three 

times per week for a total of at least 60 minutes per week’’. 

 
Comparing the effects of a moderate aerobic training programme and an attention-

placebo strength and flexibility training programmed on the mood of inactive anxious adults, 

Steptoe, Edwards, Moses & Mathews (1989) held similar expectations for outcomes from 

both programmes. Along with improving aerobic fitness, the moderate aerobic training 

programme was also significantly associated with reductions in depression, stress and 

tension compared to the attention placebo group. One would suggest that similar results 

could be obtained using samples of adolescents or young adults if the study was carried out 

once again. 

 
Single bouts of exercise, could very well be enough to bring about an improvement 

to mood and mental state, suggests Yeung (1996). Carrying out a meta-analysis of research 

completed between 1976 and 1995, Yeung (1996) aimed to discover how much of an effect 

single bout of exercise has on an individual’s mood. A study looked at by Yeung (1996), 
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found that in the United Kingdom, 70% of men and 80% of women did not exercise at the 

level recommended for their age group. Similar results were said to be found in North 

America and Australia (Yeung, 1996). Overall, acknowledging the methodological 

limitations of the acute exercise literature, Yeung (1996) stated that there is strong evidence 

to support the thought that acute bouts of exercise may improve mood by acting as a short-

term strategy for self-regulation. 

Analysing existing literature, Byrne & Byrne (1993) addressed the topic of exercise as 

a treatment for depression, anxiety and other mood states. Most studies were comprised with 

individuals without identified clinical mood disorders, if the aim of a study is to in particular 

aim at those with clinical disorders, researchers should use less student samples simply 

because they are a convenience (Byrne et al., 1993). Following their review, Byrne et al., 

(1993) felt that the findings of current studies surrounding the topic were encouraging, as 

many provided evidence that exercise positively affects mood states such as depression and 

anxiety. Whilst adopting cautious optimism, Psychologists and Psychiatrists may enter 

people affected by depression or other negative mood states into treatment programs based 

around exercise. Byrne et al., (1993) state the positives of such programs, stressing the fact 

they would be time and cost effective compared to drug treatment and psychotherapy, not to 

mention, the minimal side effects compared to drug treatments. 

 
Hypothesising that there will be a correlation between exercise and improved mood 

regardless of depressed mood, and that exercise would have a greater effect on the mood of 

those reporting a depressed mood prior to the exercise, Lane & Lovejoy (2001) carried out 

an experiment on participants with prior experience of aerobic dancing. Prior to an hour of 

exercise, participants were grouped into depressed mood and non-depressed mood groups 

based on pre-exercise depression scores. Lane et al., (2001) found that their results supported 

the majority of their hypotheses, with exercise improving mood and significantly improving 
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the mood of those reporting depressed mood symptoms prior to exercise. 

 
Peluso & Andrade (2005) reviewed previous research to weigh up the positive and 

negative effects of exercise on mood and mental state. They found some negative outcomes 

from those that may exercise too often or put themselves through too much strain while 

exercising. Such disturbances were referred to as excessive exercising and overtraining 

syndrome (Peluso et al, 2005). Despite these negative instances, in the majority they found 

that physical activity can have a positive effect on psychiatric diseases, for example, 

anxiety disorders and depression (Peluso et al., 2005). They also stress the importance of 

exercising in a smart manner as not to bring about negative effects on the body or mind. 

Similar results were found by North, McCullagh & Tran (1990) as it was seen that both 

aerobic and anaerobic exercise could be used as an antidepressant following a meta-

analyses of previous literature. 

 
Thirty minutes of moderate intensity exercise was found to have a positive effect on 

individuals suffering from Major Depressive Disorder (Bartholomew, Morrison & Ciccolo, 

2005). Fifteen males and twenty-five females were randomly assigned to an exercise group 

or a quiet rest group. Bartholomew et al. (2005) found that both groups had similar 

reductions in negative psychological aspects such as confusion, depression and anger after 

spending thirty minutes in their assigned group. Although both had similar reductions, 

exercise was said to have had a more positive effect on the positivity states measured. 

 
Recently, Biddle & Asare (2011) carried out a review of existing literature detailing 

the effects of chronic physical activity on at least one mental health outcome that includes 

aspects such as depression or stress in children or adolescents. Correlations between physical 

activity and mental states within children and adolescents were evident after the review to 

the researchers. However, Biddle et al. (2011) stated how research designs were often weak 

and effects were varying between small to moderate in strength. 
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There is a strong foundation stating that there appears to be a link between 

physical activity and mood. However, when researching the topic, the researcher should 

aim to overcome the recurring problems found in previous studies. 

 
Despite the many studies, there are still gaps within the result of this topic. A clear 

theory stating the effect of exercise has on Memory, academic performance and Mood has 

not been developed. A definitive type, intensity, and most effective period of exercise 

have also still not been found. 

1.5 Hypotheses 

 

This study will aim to reveal whether or not circuit training has an effect on Short-

Term Memory and Recall, Self-Perceived academic performance and Mood within an Irish 

population of male secondary students. 

 
As previous research (Tomporowski 2003; Bailey 2006; Davis et al. 2007) suggests 

that there is a link between exercise and physical activity having a positive effect on 

cognitive function it is therefore hypothesised that the number of words correctly recalled 

by teenage male secondary school students will be higher post-exercise than pre-exercise. 

 
With previous literature (Sallis et al. 1999; Hillman et al., 2008; Welk et al., 2010) 

providing evidence that exercise has a positive correlation with high academic performance 

it is also hypothesised that the more hours of exercise a student carries out per week, the 

higher their self-perceived academic score will be. 

 
In line with existing evidence (Yeung, 1996; Fox, 1999; 2000; Biddle & Asare, 

2011) the final hypothesis of this research will be that mood of the participants will be more 

positive post-exercise. 
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2.1 Methods 
 
 
2.2 Participants: 
 
 

A sample of male secondary school students were invited to take part in the 

experiment. Sixty-six students participated with one student not completing the post-exercise 

questionnaire. All students were between the ages of 15-17 years of age. 

 
2.3 Design & Data Analysis: 
 
 

A within groups quasi-experimental design was used for this study. The timing of 

Recall and Mood Levels (i.e. Pre-Exercise, Post-Exercise) were the independent variables. 

While correct Recall Scores and Mood Levels were the dependent variables. The predictor 

variables were Hours of Exercise Carried out per week, while the criterion variable was Self-

Perceived Academic Levels. Each student answered both the Self-Perceived Academic 

 
Performance and Harter’s Self-Concept Questionnaires along with attempting the recall 

tests before and after the bout of circuit training. Paired Samples T-Test was carried out to 

compare the mean scores between Pre-Exercise and Post-Exercise scores for Self-Perceived 

Academic Performance, Correct Recall scores and Combined Mood scores. Linear 

Regression was also used to analyse the relationship between Hours per Week of Exercise 

carried out and Self-Perceived Academic Performance. 

2.4 Materials: 
 
 

The Self-Efficacy Questionnaire for Children (SEQ-C) subscale: Academic Self-Efficacy 

was used to rate students Self-Perceived Academic Performance. This involved the participants 

answering a 5 point Likert-Scale consisting of eight questions. Another question was added to the 

end of the questionnaire for students to outline how many hours a week they participated in 

exercise (i.e. ‘’none at all’’, ‘’1-2’’, ‘’3-4’’, ‘’5+’’). The reliability for this questionnaire is, 

α=.73. Harter’s Self-Perception Profile for Adolescents was used as a measure for Mood within 
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the participants. This was made up of 45 questions exploring participants perception of aspects of 

their life (‘’Scholastic Competence’’, ‘’Social Competence’’, Athletic Competence’’, Physical 

Appearance Competence’’, ‘’Job Competence’’, Romantic Appeal’’, Behavioural Competence’’, 

‘’Close Friendship Competence’’, ‘’Global Self-Worth). In total there were 9 subscales with 5 

questions per subscale. The questions within this questionnaire asked the student to decide with 

type of teenager they are, either the teenagers described on the left or on the right. They would 

then choose whether the description chosen is ‘’Really True for Me’’ or ‘’Sort Of True for Me’’. 

 
The Reliability for these Subscales is as follows: Scholastic= .81, Social= .78, Athletic= .92, 

Appearance= .86, Job= .74, Romance= .78, Close Friend= .83, Conduct= .78, Self-Worth= 

 
.88. Two PowerPoints were used, one before the bout of exercise and the other after the 

period of exercise. These both consisted of ten words, predominantly concrete words (Pen, 

Bus) with fewer abstract words (i.e. Sad, Mindfulness) used, with each slide being shown 

for 5 seconds and the students having roughly 2 minutes to write down what words they 

could remember. Words on the second PowerPoint were not the same words as the first set 

of, but were similar in terms of length and complexity. Recall sheets were provided with 

both pre-exercise booklets and post-exercise booklets for students to write down the words 

they had remembered. 

 
2.5 Apparatus 
 
 

During the periods of circuit training, students used barbell weights to carry out 

certain exercises (Squat, Upright Row). Along with this other sports equipment such as floor 

mats, wooden benches and cones were used. The school provided a projector for the recall 

PowerPoints to be shown on a whiteboard in the P.E. Hall while I used my laptop to play 

the PowerPoints. 
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2.6 Procedure 
 
 

The experiment was carried out in using three groups, consisting of seventeen (TY), 

eighteen (5
th

 Year Group 1) and thirty (5
th

 Year Group 2) students. Prior to the experiment 

commencing, informed consent was obtained from each participant. A verbal overview was then 

provided for each group explaining the aim of the study and protocol for the experiment before 

each the experiment could begin. The first task the participants had to take part in was the 

answering of the Self-Perceived Academic Performance Questionnaire (Muris, 2001) which was 

followed by a short briefing of the second questionnaire, Harter Self-Perception Profile for 

Adolescents (2012), before answering the questionnaire. Students were given roughly 15 minutes 

in total to answer these questionnaires. A recall test was then shown on a PowerPoint for the 

participants. The rules of the recall test were outlined, stating that each slide was going to be 

shown for 5 seconds, and once the PowerPoint had finished they could begin to write down as 

many words they could recall in no particular order. The words on both the Pre-Exercise and 

Post-Exercise PowerPoints were predominantly concrete while a few abstract words were used in 

both PowerPoints. The rationale for this was to see how the participants would cope as they 

would have to incorporate remembering both physical objects as well as abstract words such as 

types of emotion. Using the projector, the PowerPoint was played from my own laptop and 

shown on a whiteboard. Students were given 2 minutes to write down as many of the words 

shown on the PowerPoint. The students then participated in 26 minutes of high intensity circuit 

training consisting of both bodyweight and weighted exercises. There were 20 stations (See Table 

1.), with each exercise being carried out for 25 seconds, followed by a lap of the hall at a jogging 

pace. This lap occurred for every second exercise. The students would walk to the next station for 

the other times. Both the Self-Perceived Academic Performance Questionnaire (Muris, 2001) and 

Harter Self-Perception Profile for Adolescents (2012) were once again then answered once again 

after the completion of the circuit training. Following the answering of the questionnaires, the 
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Post-Exercise Recall Test was carried out under the same conditions as the Pre-Exercise Recall 

Test. The protocol was identical for all three groups, with the following minor exceptions. 

 
Group one (Ty) experienced a break before answering their Post-Exercise Booklets. 

The students went straight to their changing rooms to shower and change following their 

circuit training, whilst Group two (5
th

 Year Group 1) and Group three (5
th

 Year Group 2) 

answered their Post-Exercise Booklets directly after their bout of circuit training. Group 

three (5
th

 Year Group 2) also experienced different circuit training than both Group one (TY) 

and Group two (5
th

 Year Group 1). Their circuit training had been scheduled to change on 

this date prior to the experiment occurring. This circuit training was aimed at being strength 

and conditioning based (See Table 2). Despite the change in circuit training, this session of 

circuit training lasted for roughly the same amount of time as the other two groups. 

 
2.7 Ethics 
 
 

As the study was dealing with an underage population of students, parental consent 

had to be received before a student participated. Information sheets for both the student and 

parent/guardian were sent home with the permission slip informing both of what the study 

was for and what would happen on the day. Students without a permission slip signed by both 

a parent/guardian and themselves were not allowed to participate. To ensure anonymity, 

names were not used in the study and a number system was used. This was done by students 

being assigned a number for both their Pre-Exercise Booklet and Post-Exercise Booklet. 
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3.1 Results 
 

 
Sixty five students participated in both the Pre and Post-Exercise sessions of the 

 
experiment. However, there was missing data from sixteen participants (24.6% of sample) 

 
for the Harter’s Self Concept for Adolescents Questionnaire (2012) between answering the 

 
questionnaire incorrectly and not answering sufficient amounts of the questions to be 

 
considered. 
 
 
3.2 Descriptive Statistics 
 
 

Descriptive Statistics were carried out to determine the general characteristics and 

 

differences between pre and post-exercise results. Mean scores showed the average score for 

 

each test whilst the Standard Deviation, range, minimum and maximum shows exactly how 

far 

 
away these means were from the highest and lowest scores. For Self-Perceived Academic 

 
Performance, scores were relatively high for both pre and post-exercise tests. Recall scores 

 
were generally good for both tests however results suffered a decrease after exercise. 

 
Combined Mood ratings revealed positive mood levels within participants both before and 

 
after exercise. 
 
 

Table 1. Descriptive Statistics 

Variable Mean SD Range Min. Max. 

Pre-Exercise Self-Perceived 29.15 4.65 20 19 39 
Academic Performance      

Post-Exercise Self-Perceived 29.45 4.76 21 18 39 

Academic Performance      

Pre-Exercise Correct Recall 8.92 1.14 4 6 10 

Post-Exercise Correct Recall 8.22 1.27 5 5 10 

Pre-Exercise Combined Mood 2.94 .41 2.2 1.6 3.8 

Post-Exercise Combined Mood 2.96 .41 1.7 1.7 3.6 
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3.3 Inferential Statistics 
 

A paired samples T-Test was carried out to compare Self-Perceived Academic 

Performance, Correct Recall Scores and Mood levels before and after exercise (See 

Table 2.). Despite a slight increase in scores, there was no significant difference found 

between Pre-Exercise Self-Perceived Academic Performance (M= 29.15, SD= 4.65) 

and Post-Exercise Self-Perceived Academic Performance (M= 29.45, SD= 4.76) 

scores (t (64) = -1.32, p= .193, CI (95%) -.736→ .152) (See Fig. 1a). Therefore it 

appears that exercise did not have a significant impact on Self-Perceived Academic 

Performance in this sample. 

A significant decrease was found between scores of Pre-Exercise Correct Recall 

(M= 8.92, SD= 1.14) and Post-Exercise Correct Recall (M=8.922, SD=1.27) (t (64) = 

4.36, p< .ooo, CI (95%).38→ 1.03) (See Fig. 1b). These results show that exercise 

has a significant negative effect on the recall ability of the participants. 

To investigate overall Mood rating, all subscale scores for the Harter’s Self 

Concept for Adolescents (2012) were added together and averaged for each 

individual. A paired samples T-Test was then carried out to find a combined overall 

mood comparison between Pre-Exercise (M= 2.94, SD= .41) and Post-Exercise (M= 

2.96, SD= .41) scores. No significant difference was found between the two sets of 

scores (t (48) = -.43, p= .673, CI (95%) -.070→.046) (See Fig. 1c). Therefore the null 

hypothesis cannot be rejected. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1a, 1b, 1c. Pre & Post-Exercise Mean Scores. 
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Paired samples T-Tests were conducted on all nine subscales of the Harter Self 

Concept for Adolescents (2012) before and after the bout of exercise. These analyses 

concluded that although there was no significant increase in overall mood, there were 

significant increases from pre-exercise Scholastic Competence (M= 2.83, SD= .68) to post-

exercise Scholastic Competence (M= 2.94, SD= .64) (t (48) = -2.26, p= .028, CI (95%) -

.22→ -.01), and similarly from Pre-exercise Romantic Appeal (M= 2.66, SD= .67) to post-

exercise Romantic Appeal (M= 2.79, SD= .65) (t(48)= -2.11, p= .04, CI(95%) -.21→ -.07) 

(See Table 2). 

 

Table 2. Paired Samples T-Test 

 T df p Lower Upper 

Self-Perceived Academic -1.32 64 .193 -.736 .152 
Performance      

Correct Recall 4.36 64 <.000 .380 1.03 

Romantic Appeal Competence -2.11 48 .040 -.210 -.070 

Scholastic Competence -2.26 48 .028 -.220 -.010 

Overall Mood -.43 48 .673 -.070 .046 
      

 
 

Positive, yet non-significant results were found for Social Competence (t= -1.32, p= 

-.193), Athletic Competence (t= -.92, p= .361), Job Competence (t= -.77, p= .105), 

Behavioural Conduct (t= -1.75, p= .087) and Global Self-Worth (t= -.14, p= .892). Non-

significant decreases were found for both Physical Appearance (t= 1.65, p= .105) and Close 

Friendship (t= .78, p= .439). 

 
Linear regression analyses were conducted to explore the impact of the No. of Hours of 

Exercise carried out per week on Self-Perceived Academic Performance. Using Simple Linear 

Regression, it was found that did not significantly predict Self-Perceived Academic 

Performance (F (1, 62) = .34, p= .56, R²= -.01) Hours of Exercise per Week, (Beta= .074, p= 

 
.56, CI -.94 → 1.73) (See Fig.2). 
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Table 3. Linear Regression. 

  df P R² Beta Upper Lower 

 No. Hours of Exercise/Self- 63 .56 -.01 .074 -.94 1.73 
 Perceived Academic       

 Performance       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2. Relationship between Self-Perceived Academic  
Performance & Hours of Exercise per Week. 
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4.1 Discussion 
 
 

The aim of this study was to investigate whether or not circuit training had a positive 

effect on short-term memory & recall, Self-Perceived Academic Performance and Mood 

within a sample of Irish male adolescents. The results found, revealed that scores for Self-

Perceived Academic Performance and Mood slightly increased, with only two subscales of 

Mood having significant improvements. Unfortunately, the same could not be said for Recall 

scores after the session of high intensity circuit training, as the mean score significantly 

decreased for this sample. The hypotheses developed prior to the experiment, were that 1) the 

number of words correctly recalled would be higher post-exercise than pre-exercise, 2) the 

more hours a week a student participates in exercise the higher their Self-Perceived 

Academic Performance score would be, 3) finally it was also hypothesised that Mood will be 

more positive post-exercise. The results for the recall tests do not match the hypothesis as 

there was a significant decrease in scores post-exercise. The second hypothesis was not 

reached either as linear regression showed no significant relationship between hours of 

exercise carried out per week and Self-Perceived Academic Performance. For the final 

hypothesis, a positive increase was found between pre-exercise and post-exercise overall 

Mood scores. However, this increase was not significant, with only two subscales showing 

significant increases in scores (Scholastic Competence & Romantic Appeal). It should also be 

noted that non-significant decreases were found for two subscales, Physical Appearance and 

Close Friendship. 

 
As previously stated, many researchers have found results showing that there may 

be a positive link between exercise and cognitive function such as short-term memory. Two 

short pre and post-exercise recall tests of ten similar words were used to acquire short-term 

memory scores in an attempt to find similar results to those of Kashihara et al. (2009); 
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Tomporowski (2003); Davis et al. (2007); Pesce et al. (2009). Unfortunately, increased 

cognitive function and correct recall levels were not found during this study. Unlike the 

study by Davis et al. (2007), this study was not based on the comparison of high-dose 

exercise and no-exercise control groups. However there may very well be the possibility 

that a positive increase may have been found if a control group was utilised. Positive results 

were found by Kashihara et al. (2009) in their review of studies investigating the effects of 

acute and moderate exercise on cognition function although the effect of exercise at a high 

intensity was not looked at. Similarly, Pesce et al. (2009) looked at the effects of aerobic 

exercise on recall within a preadolescent sample. It is plausible to say that this difference in 

intensity may have been the difference between a positive and negative impact being found. 

 
It was hoped that Self-Perceived Academic Performance would reveal a positive 

correlation between exercise and academic performance and provide similar results found as 

by previous studies (Hillman et al., 2008; Hillman et al., 2009; Lindner, 2002; 2010). The 

results in this current study found a weak correlation between no. of hours of exercise and 

Self-Perceived Academic Performance. Similarly, Taras (2005) found whilst reviewing 

fourteen previous studies on the topic, that there was in the majority a weak but significant 

correlation or none at all found between the no. of hours of exercise carried out per week 

and academic performance. In comparison to these studies, a self-evaluated academic 

performance was used, as participants answered a short questionnaire regarding their 

opinion of their own academic performance. This was different to those above mentioned 

studies as they looked at actual academic results of their participants. 

 
Following similar methods carried out by previous studies, measuring mood before and 

after exercise, it was hoped that exercise would significantly improve mood levels. The 

questionnaire used within this study though was used as it delved further into the moods of the 

participants reviewing their self-perception. With exercise having a positive but non-
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significant effect on the mood of the participants within this study, the results do not fully 

coincide with previous studies mentioned within this paper (Yeung, 1996; Byrne et al., 

1993); Lane et al., 2001). Yeung (1996) and Byrne et al. (1993) carried out meta-analyses 

and addressed whether exercise had a positive effect on mood and found that single bouts of 

exercise could very well bring an improvement to mood. Lane et al. (2001) carried out an 

experiment aimed to find whether aerobic dancing had a positive effect on mood. Once again, 

exercise was found to have a positive effect on the mood of the participants. 

 
4.2 Weaknesses & Limitations 
 
 

Multiple weaknesses and limitations were found whilst completing this experiment. 

Regarding the acquiring of an academic performance rating, academic results from school 

tests would have been preferably used as the majority of previous research did not use self-

perceived scores. Whilst carrying out the experiment with the participant groups, a longer 

allocated time period would have been favourable as the experiment had to be carried out in a 

double class period of 80 minutes in total. Time constraints were placed on detailing the 

protocol for the experiment, answering of questionnaires as well as the actual circuit training 

as students’ required sufficient time at the end of the 80 minute period to prepare for their 

next class. A longer time period to carry out the experiment would have been favourable as 

students would have been given a longer period of time to finish their questionnaires, as 

almost one quarter of questionnaires were unfinished. The questionnaire that was used for 

measuring Mood was a self-concept reporting questionnaire and proved to be difficult for 

some students to complete due to its length and unusual answering scheme. It required 

students to honestly answer how they perceived themselves to be over nine subscales. A 

simpler mood questionnaire may have been found simpler to answer for many students and 

lead to more positive results as it would have required students to state how they feel in the 

moment and not how they feel about themselves in their life. 
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4.3 Future Research 
 
 

Future research still needs to look at the threshold of when exercise begins to have a 

positive effect and when it begins to have a negative effect on variables such as short-term 

memory, academic performance and mood. Defining this threshold line will enable 

researchers to determine how much exercise is optimal for increasing an individual’s 

potential. Focusing on what type of exercise produces greater increases in performance and 

mood also needs to be executed as this study along with numerous others, have not 

compared the effects of different forms of exercise. Entailing gender into these research 

ideas will only benefit the area of research as it would reveal whether similar or opposing 

forms of exercise (i.e. weightlifting, aerobic dancing) benefits both males and females. As 

mentioned above, when researching the impact of exercise on academic performance, 

academic scores from exams should be compared between those who participate in higher 

levels of exercise and those who do not, similarly academic tests could be given before and 

after a bout of exercise to determine its effect on academic performance. 

 
4.4 Conclusion 
 
 

This study found that circuit training had a non-significant but positive on Mood, 

along with revealing a decrease in correct recall levels after exercise. Additionally, there 

was no significant correlation between the number of hours of exercise carried out per week 

and Self-Perceived Academic Performance. These results do not fully fit the hypotheses 

suggested prior to the completion of the study, as a slight increase was found in mood post-

exercise, no increase was found in recall scores or a positive relationship between physical 

activity and perceived performance in class. 
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Appendix 1 

Permission Slip 

I have read the Information Sheet and Research Protocol, and understand the nature of this 

experiment. I hereby give permission for ____________________ (Print Students name) to 

take part in the study. 

 Parent/Guardians Signature: ____________________          Date: ____________ 

I have also read the Information Sheet and Research Protocol, and understand the nature of 

this experiment. I hereby agree to participate in the study. 

Students Signature: ___________________                             Date: ____________ 
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Appendix 2 

Pre-Exercise Self-Perceived Academic Performance Questionnaire 

Self-Efficacy Questionnaire for Children (SEQ-C) Brief Survey on 

Academic Self-Efficacy 

Please mark the relevant circle.                                                 Not at all                                          Very Well 

                1             2            3            4             5 

            ⃝          ⃝          ⃝          ⃝           ⃝   

            

 

            
             ⃝          ⃝         ⃝          ⃝           ⃝   

 

 

 
            ⃝          ⃝          ⃝          ⃝           ⃝   

  

 

 
            ⃝          ⃝          ⃝          ⃝           ⃝   

 

 

  
            ⃝          ⃝          ⃝          ⃝           ⃝   

 

 
               ⃝          ⃝          ⃝          ⃝           ⃝   

 

 

 

 
               ⃝          ⃝          ⃝          ⃝           ⃝   

 

 

 
               ⃝          ⃝          ⃝          ⃝           ⃝   

 

 

 

 

 

 

 

 

 

 

 

1. How well can you get teachers to help you 

when you get stuck on schoolwork? 

 

 

2. How well can you study when there are other 

interesting things to do? 

 

 

3. How well can you study a chapter for a test? 

 

 

4. How well do you succeed in finishing all your 

homework every day? 

 

 

5. How well can you pay attention during every 

class? 

 

 

6. How well do you succeed in understanding all 

subjects in school? 

 

7. How well do you succeed in satisfying your 

parents with your schoolwork? 

 

8. How well do you succeed in passing a test? 

 

How many hours a week do you 

participate in exercise? 

     None at all           1-2             3-4                 5+ 

           ⃝                    ⃝                ⃝                  ⃝                 
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Appendix 3 

Post-Exercise Self-Perceived Academic Performance Questionnaire 

Self-Efficacy Questionnaire for Children (SEQ-C) Brief Survey on 

Academic Self-Efficacy 

Please mark the relevant circle.                                                 Not at all                                          Very Well 

                1             2            3            4             5 

            ⃝          ⃝          ⃝          ⃝           ⃝   

            

 

            
             ⃝          ⃝         ⃝          ⃝           ⃝   

 

 

 
            ⃝          ⃝          ⃝          ⃝           ⃝   

  

 

 
            ⃝          ⃝          ⃝          ⃝           ⃝   

 

 

  
            ⃝          ⃝          ⃝          ⃝           ⃝   

 

 
               ⃝          ⃝          ⃝          ⃝           ⃝   

 

 

 

 
               ⃝          ⃝          ⃝          ⃝           ⃝   

 

 

 
               ⃝          ⃝          ⃝          ⃝           ⃝   

 

 

 

 

 

 

 

 

 

 

                               

1. How well can you get teachers to help you when 

you get stuck on schoolwork? 

 

 

2. How well can you study when there are other 

interesting things to do? 

 

 

3. How well can you study a chapter for a test? 

 

 

4. How well do you succeed in finishing all your 

homework every day? 

 

 

5. How well can you pay attention during every class? 

 

 

6. How well do you succeed in understanding all 

subjects in school? 

 

7. How well do you succeed in satisfying your parents 

with your schoolwork? 

 

8. How well do you succeed in passing a test? 
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Appendix 4 

Harter Self-Perception Profile for Adolescents. 
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Appendix 5 

Pre-Exercise Recall Slides 

 

Pre-Exercise Recall 

Slides

 

Pen

 

Dog

 

Car

 

Blue

 

Happy
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Carrot

 

Running

 

Selfie

 

Mindfulness

 

Smooth
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Appendix 6 

Post-Exercise Recall Slides 

Post-Exercise Recall 

Slides

 

Pencil

 

Cat

 

Bus

 

Red

 

Sad
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Parsnip

 

Walking

 

Picture

 

Careful

 

Tough
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Appendix 7 

Recall Answer Sheet 

1.   

2.   

3.   

4.   

5.   

6.   

7.   

8.   

9.   

10.  
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Appendix 8 

Information Sheet for Parents/Guardians 

Effects of Exercise on Short-Term Memory & Word Recall, Self-Perceived Academic Performance & 

Mood. 

What is the study about? 

The study aims to find out whether or not exercise has an effect on Short-Term Memory & Word 

Recall, Self-Perceived Academic Performance & Mood within male adolescent students. I am carrying 

out this study as I am highly interested in the effects of exercise on Irish male secondary school 

student’s academic performance. 

Who are the Researchers? 

My name is Kevin Hayes, I am a final year psychology student in Dublin Business School. The 

supervisor for this study is Aoife Cartwright. 

What will happen if I agree to allow my son to participate? 

If you agree to allow your son to participate, you will be asked to sign a consent form so your son can 

take part. Any student who does not return a signed consent form will not be allowed to participate. 

If you or your son wishes to withdraw from the study at any time, even after consent is given, they 

are free to do so.  

What does the study involve? 

Once your son has returned your consent form and they have also agreed to take part, they can then 

participate. Firstly, they will answer a Self-Perceived Academic Performance questionnaire. This will 

be followed by a Self-Perception Concept questionnaire. Then a PowerPoint showing ten words will 

be shown. Once it is finished the students will then write down as many words as they can recall. 

Your son will then participate in 40 minutes of circuit training (i.e. push-ups, shuttle sprints, plank...). 

After this, your son will answer the Self-Perceived Academic Performance and Self-Perception 

Concept questionnaire again. Another PowerPoint containing similar words to the first will be 

shown. Again once this is finished students will write down as many words as they can recall. The 

experiment should take no more than 80 minutes to complete. 

What will happen to the information collected? 

All information collected will be stored on a password protected computer and used only for the 

purpose of this research. All questionnaires will be randomly assigned numbers and coded to protect 

your son’s identity. No participant will be identified in any published work from this study. 

If you have any questions or require further information, please contact: 

Kevin Hayes email: 10034475@mydbs.ie 

Aoife Cartwright email: aoife.m.cartwright@gmail.com 

mailto:10034475@mydbs.ie
mailto:aoife.m.cartwright@gmail.com
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Appendix 9 

Information Sheet for Participants 

Effects of Exercise on Short-Term Memory & Word Recall, Self-Perceived Academic Performance & 

Mood. 

My name is Kevin Hayes and I am conducting research as part of my Final Year Psychology Project. The study 

will look to see if exercise has an effect on Short-Term memory and word recall, Self-Perceived Academic 

Performance and mood. This research and its findings will be submitted for examination.  

I invite you to participate in this study and should you choose to take part, a number of steps will be involved:  

1) Pre-Exercise Questionnaires will be given out. Students should note the number on the cover of theirs 

as they must retain this number for both pre & post-exercise questionnaires. 

2) Answer the Self-Perceived Academic Performance questionnaire. 

3) Complete the Self-Perception Concept questionnaire. 

4) A PowerPoint will then be shown; students must try recalling as many words as possible. Once the 

PowerPoint has finished students will then write down as many words as they can remember.  

5) Students will then participate in 40 minutes of circuit training within P.E. class. 

6) Post-Exercise Questionnaires will be given out. Students must obtain the booklet with the same 

number as their first. 

7) The Self-Perceived Academic Performance questionnaire will be answered. 

8) The Self-Perception Concept questionnaire will be completed. 

9) Another PowerPoint of similar context to the first will be shown again. After it is finished students will 

then write down as many words as they can recall. 

The questionnaires used within this study may ask questions that might cause minor negative emotions; 

however they have been widely used in prior research and have been compiled especially for students of your 

age. If any questions do create difficult feelings/emotions for you, my contact details along with my 

supervisors, The Samaritans, and Aware’s support information have been included below for you to contact. 

Parental/Guardian consent must be approved for students to participate. However, participation is completely 

voluntary, even if consent has been given. All results will be kept anonymous and confidential. You also have 

the right to withdraw from the study at any time without reason. 

Data collected from the study will be transferred from the questionnaire booklets to electronic format and 

stored on a password protected computer. 

It should also be noted that by completing and submitting the questionnaire booklets that you are 

consenting to participate in the study. 

If you wish to find out more information about the study, or it has affected you, please contact the following: 

Kevin Hayes email: 10034475@mydbs.ie 

Aoife Cartwright email: aoife.m.cartwright@gmail.com 

The Samaritans: 116 123 or jo@samaritans.org 

Aware: 1890 303 302 or supportmail@aware.ie 

 

  

mailto:10034475@mydbs.ie
mailto:aoife.m.cartwright@gmail.com
mailto:jo@samaritans.org
mailto:supportmail@aware.ie
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Appendix 10 

Circuit Training Programme 

                                  

 Ty Group & 5
th

 Year Group 1 Times 

 Circuit Training  
   

 Warm Up Jog 3 Minutes 

 Stretches 5 Minutes 

 Step Ups 25 secs 

 Forward Lunge 25 secs 

 Sits Ups High 25 secs 

 Reverse Push Ups/ Dips 25 secs 

 Glute Hold 25 secs 

 Shuttle Sprint 25 secs 

 I.Y.W. 25 secs 

 Deep Squats 25 secs 

 Sit Ups Low 25 secs 

 Press Ups 25 secs 

 Plank 25 secs 

 Superman 25 secs 

 Speed Skaters 25 secs 

 Wall Slides 25 secs 

 Squat & Jump 25 secs 

 Burpees 25 secs 

 Bicep Curls 25 secs 

 Front Squats 25 secs 

 Back Squats 25 secs 

 Upright Row 25 secs 

 Stretches 5 minutes 
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Appendix 11 

Strength & Conditioning Circuit Training Exercises 

 

 

5
th

 Year Group 2 Circuit Sets Reps/ 
 

Training/ Strength &  Times 
 

Conditioning   
 

   
 

Warm Up Jog N/A 3 Minutes 
 

Stretches N/A 5 Minutes 
 

Strength Exercises:   
 

Upright Row 3 8 
 

Bicep Curl 3 8 
 

Standing Press Behind Neck 3 8 
 

Back Squat 3 8 
 

Cardio Exercises   
 

Burpees 5 8 
 

Press Ups 5 8 
 

Mountain Climbers 5 8 
 

Star Jumps 5 8 
 

Core Work Exercises   
 

Plank 3 30 Secs 
 

Sit Ups 3 15 
 

Superman 3 10 Secs 
 

Flutterkicks 3 
per Side 

 

20 Secs  

  
 

Stretches N/A 5 Minutes 
 

   
 

 


