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Effects of a Short Mindfulness Meditation on 

Cognitive Function 
 

Kendra Strickland1 and Jerrdin Selwyn 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Mindfulness meditation, when practiced over time, has been shown to improve attention, a facet of cognitive 

functioning. We hypothesized that a brief three-minute mindfulness meditation would also lead to improved 

attention when compared to those who did not undergo the mindfulness meditation intervention. Thirty-three 

students at the University of Minnesota were randomly assigned to two groups, the mindfulness meditation group 

and the do-nothing control group. Each group then completed a Single Letter Cancellation Test (SLCT) in order 

to measure attention. The SLCT was scored by counting the number of errors. The mindfulness meditation group 

received significantly fewer errors on the SLCT than the do-nothing control group. The findings support previous 

research and the hypothesis. Mindfulness meditation could be a plausible solution for people looking to improve 

their cognitive performance on tasks for work, school, and life. 
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Meditation is complex with as many definitions as 

there are people (Cardoso, de Souza, Camano, & Leite, 2004). 

Meditation can mean something different to everyone. For 

example, to Buddhists meditation might be a means of 

transforming the mind, whereas to someone less experienced it 

could mean taking time to sit and reflect. Cardoso et al. (2004) 

suggested an operational definition for meditation saying that 

the procedure should include (1) the use of a specific technique, 

(2) the use of muscle relaxation, (3) “logic relaxation”, 

meaning lessening of the mental load, (4) a self-induced state, 

and (5) the use of a self-focus skill. One common specific 

technique is the practice of mindfulness in meditation, termed 

mindfulness meditation (Sedaghat, Mohammadi, Alizadeh, & 

Imani, 2011). Mindfulness is most commonly defined as a state 

of mind in which attention and awareness is tuned to what is 

taking place in the present (Brown & Ryan, 2003). A 

commonly accepted definition for mindfulness meditation is the 

focusing of the mind to the present moment in a nonjudgmental 

way in order to achieve a mentally clear and calm state (Brown 

& Ryan, 2003). Mindfulness meditation is gaining popularity 

due to its proposed effects on cognition, like gaining better 

attention, reducing anxiety and stress, and improving overall 

xxx  

 
1 Kendra Strickland (stric169@umn.edu) is a junior in the College of 

Biological Sciences majoring in Genetics, Cell Biology and Development with 

a minor is Psychology. She plans to graduate in 2020 and pursue a Masters 
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wellbeing (Davis & Hayes, 2012). Because mindfulness 

meditation is increasing in popularity, it is important to 

determine its effects on cognition. 

 Previous research has shown that mindfulness 

meditation can led to an increase in cognitive functioning 

(Quach, Mano, & Alexander, 2016). Cognitive functioning is 

defined as the brain activities that lead to knowledge, including 

reasoning, memory, attention, and language (Robbins, 2010). 

Attention is defined as the process of focusing one’s conscious 

awareness resulting in a heightened sensitivity to the subject of 

one’s attention (Brown & Ryan, 2003). Improving cognitive 

functioning is important for many areas of life, such as school 

and work, in order to improve test scores, memory retention, 

attention, etc. Of the many ways to improve cognitive 

functioning, brief mindfulness meditation shows great promise 

(Denninger, Lazar, & Vago, 2016). For example, Wimmer, 

Bellingrath, and von Stockhausen (2016) demonstrated that 

mindfulness meditation exercises increased cognitive function 

in fifth graders. This study was composed of three groups: the 

mindfulness-based group (experimental), the concentration 

training group (active control), and the no treatment group 

(passive control). Each group was pre- and post-tested in each 

of six tests that measured various aspects of cognitive 

functioning. The tests included the vigilance test, a reversible 

figures test, the Wisconsin Card Sorting test, a Stroop test, a 

visual search task, and a recognition task. Compared to the 

active and passive control groups, fifth graders who received 

300 minutes of mindfulness training, based on the Mindfulness-
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based stress reduction (MBSR) method, over two weeks 

showed significantly improved cognitive inhibition and data-

driven information processing. This study suggests that 

mindfulness meditation can result in improved cognitive 

functioning (Wimmer et al., 2016).  

 There is also research that suggests a difference in 

brain activation in brain regions typically involved in sustained 

attention between experienced meditators and non-experienced 

meditators (Brefcynski-Lewis, Lutz, Schaefer, Levinson & 

Davidson, 2007). Using functional magnetic resonance imaging 

(fMRI) to measure brain activity, expert meditators with an 

average of 19,000 hours of meditation experience showed a 

larger degree of activation than novices in regions typically 

involved in sustained attention. The regions of differential 

activation include the frontal parietal regions, the lateral 

occipital region, the insula region, multiple thalamic nuclei, the 

basal ganglia region, and the cerebellar region. The novice 

meditators showed negative activation in the anterior lobe 

bilaterally and more activation in the medial frontal gyrus, 

which are regions that are shown to negatively correlate with 

attention. This finding suggests that meditation can increase 

attention in its practitioners. The relationship between 

mindfulness meditation and more general meditation and 

cognitive performance in the long term, particularly for 

meditators who have been practicing for over eight weeks, is 

better understood than the relationship in the short term 

(Brefcynski-Lewis et al., 2007).  

 One study aimed to test the relationship between 

mindfulness meditation and working memory capacity, a facet 

of cognitive functioning, in the short term. Quach et al. (2016) 

found that adolescents in a short-term (one-month) meditation 

group scored higher in working memory capacity than 

adolescents in the control yoga group. Working memory 

capacity was measured via a computerized measure called the 

Automated Operational Span Task. The relationship between 

mindfulness meditation and attention, a facet of cognitive 

function, in the short term, meaning participants with little (less 

than six months) to no experience in mindfulness meditation, is 

not well understood. 

 The current study aimed to determine the relationship 

between a brief three-minute mindful meditation event and 

attention using the Single Letter Cancellation Test (SLCT). The 

SLCT is designed to assess selective and sustained attention 

(Pradhan & Nagendra, 2008). Participants were randomly 

assigned to receive a brief guided mindfulness meditation or to 

a control group before completing the SLCT. Based on 

previous studies that found that mindfulness meditation leads to 

an increase in cognitive functioning (Brefcynski-Lewis et al., 

2007; Wimmer et al., 2016), we hypothesized that participants 

who received a guided meditation would make fewer mistakes 

on the SLCT than the control group, thus supporting the idea 

that a singular, brief, guided mindfulness meditation task can 

lead to improved cognitive performance.  

 

 

METHOD 

 

Participants 

 A convenience sample of 32 participants was recruited 

from an undergraduate introductory research methods course as 

well as acquaintances of the researchers at the University of 

Minnesota. There were nine males and 23 females in this 

sample. The participants’ ages ranged from 17 to 25 (M = 

20.84, SD = 1.42). Participants received credit in the class for 

participating in the study. 

 

Materials 

 A three-minute guided mindfulness meditation video 

created by The Honest Guys (2016) was retrieved from 

YouTube in order to administer the mindfulness meditation 

condition. The video used guided breathing exercises, 

nonjudgmental observation of thoughts, and present-moment 

awareness in order to facilitate mindfulness meditation in the 

listener. The control consisted of having participants sit in a 

similar room but do nothing for three minutes. Attention was 

measured using the Single Letter Cancellation Test (Pradhan & 

Nagendra, 2008). This test involved crossing off all the “B”’s 

(18 possible) out of 232 total letters arranged in eight rows. 

Demographic information was collected with a survey before 

either condition was implemented. 

 

Procedure  

 Students in an undergraduate introductory research 

methods class were approached to participate in this study. 

Participants were assigned to the conditions randomly by 

assigning the students in each of two different concurrent lab 

sections into each condition, one section into the mindfulness 

meditation condition and the other section into the control 

condition. It was presumed that the students essentially 

registered for the lab sections randomly. All participants were 

given an informed consent form. After obtaining informed 

consent, demographic questions were asked, including age and 

gender. 

 One researcher was stationed in one of two identical 

rooms. Each room contained three computers, which were used 

to administer the video for the mindfulness meditation 

condition. Each room held three participants for the duration of 

the experiment. The mindfulness meditation group was 

informed that they would be watching a video and then 

completing a 20-second SLCT. The control group was 

informed that they would be sitting for three minutes and then 

completing a 20-second SLCT. The SLCT was explained to be 

a test in which they were expected to cross off an assigned 

letter as quickly and as accurately as possible from a bank of 

letters. The experimental group listened to the guided 

mindfulness meditation video through headphones. The control 

group sat quietly and did nothing for three minutes. As soon as 

the video/three minutes were up, the participants completed the 

SLCT. The participants were told which letter to cross off and 

when to begin. After 20 seconds, the experimenter told the 

participants to stop. After the SLCT, the participants were 
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debriefed verbally. The researchers then counted the number of 

errors per test.  

 

RESULTS 

 

The SLCT was scored as the number of errors made, 

either misses or mistakes. A miss was the failure to cross off 

the letter B and a mistake was crossing off a letter that was not 

a B. A one-tailed independent-groups t-test showed that the 

mindfulness meditation group (M = 1.25, SD = 1.65) scored 

significantly lower on the SLCT than the control group (M = 

3.125, SD = 2.68), t(30) = 2.382, p = .025.  

 

DISCUSSION 

 

The results support the hypothesis that a brief 

mindfulness meditation prior to taking the SLCT would lead to 

fewer mistakes than the control group, thus indicating an 

increase in attention, a facet of cognitive functioning. This is 

consistent with previous findings that mindfulness meditation 

enhances cognitive function (Quach et al., 2016). Quach et al. 

(2016) found that adolescents in a short-term (one-month) 

mindfulness meditation group scored higher in working 

memory capacity, a component of cognitive function, than 

adolescents in the control yoga group. Additionally, Wimmer et 

al. (2016) showed that fifth graders who received mindfulness 

meditation training showed an increase in cognitive inhibition 

and data-driven information processing, components of 

cognitive functioning. Similarly, the results of the present study 

suggest that mindfulness meditation does lead to increased 

attention, a facet of cognitive functioning. The present study 

also shows that mindfulness meditation can affect cognitive 

functioning even with a short intervention. 

Because our findings are consistent with past research, 

the results are likely due to a real effect. However, this 

particular experiment is limited in strength due to its low 

external validity, small sample size, the use of a potentially 

insufficient control group, and the lack of participant 

demographic data. The sample size was very small and 

therefore more research will be needed to definitively 

determine the exact effect mindfulness meditation has on 

practitioners. The sample also only consisted of college 

students, which could lead to generalizability issues. The 

control group was characterized as non-mindfulness meditation; 

however, due to the participants’ inactivity and quiet time for 

three minutes, the participants may have entered a meditative 

state. This could have influenced the results in a number of 

ways. One such result could have been that a larger effect may 

have been seen, had these control participants not been allowed 

to experience a meditative state. One way to prevent this would 

be to have the control group as an active control group, doing a 

physical activity like yoga. This study was meant to determine 

the effect of mindfulness meditation on cognitive functioning in 

the short term. However, data about the participants experience 

with mindfulness meditation was not collected, therefore it 

cannot be certain that all participants were inexperienced in 

mindfulness meditation. This could result in a lower score 

average than if all participants were not experienced. Another 

methodological problem of our study may have been a ceiling 

effect. The SLCT may have had too much time allotted for 

completion because both groups had an average of 1-3 errors, 

which is very little. A final limitation is in how the SLCT was 

scored. The scorer was aware of which condition they were 

scoring. This could lead to an experimenter expectancy effect 

in which the scorer was less willing to report mistakes for 

participants in the experimental group.  

Future research could focus on fixing methodological 

issues, like the use of an appropriate control group, by making 

sure that the control group does not experience a meditative 

state. In addition to correcting methodological issues, like the 

use of an appropriate control group, sample size, and the 

ceiling effect, future research should implement various forms 

of delivering mindfulness meditation. One such delivery form 

could be live-action delivery, in which a trained experimenter 

induces the mindfulness mediation state in participants. 

Different delivery methods could result in higher participation 

and perhaps a larger effect may be seen. Another feature to 

explore is the group versus individual mindfulness meditation 

dynamic. Participants may be more or less willing to 

participate when in a group, resulting in either higher or lower 

scores, respectively. Finally, because a more comfortable 

location may lead to deeper mindfulness meditation, future 

research could also test various locations during the 

mindfulness meditation. 

Improved cognitive functioning by way of mindfulness 

meditation has far-reaching effects. It is important to continue 

to study this topic in order to understand just how much 

mindfulness meditation can affect cognitive functioning. 

Mindfulness meditation could be a plausible solution for people 

looking to improve their cognitive performance on tasks for 

work, school, and life. 
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The Effect of Essential Oils on Memory 
 

Kaitlyn T. Lake1 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Previous studies found a possible connection between scent and memory, while others may have found a 

connection between essential oils and stress reduction. The purpose of the current study was to bridge the gap 

between olfactory memory and the benefits of essential oil usage by testing the following hypothesis: participants 

in essential oil conditions will have significantly higher scores on the semantic memory task compared to those in 

the oil-free condition. The participants were randomly assigned to one of three conditions, eucalyptus, rosemary, 

or oil-free. The participants’ semantic memory was measured through a list-learning test. The between-groups 

ANOVA showed no significant differences between the groups test scores; hence, the hypothesis was not 

supported. This is inconsistent with past research findings due to lack of statistical significance; future research on 

the topic should continue to examine the connection between olfactory memory and essential oil usage. 
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 One common way to evaluate one’s knowledge is 

through the use of exams. Although this form of examination 

may be convenient for some, it can be extremely stressful for 

others. Anxiety is a very common disorder that may negatively 

impact one’s exam performance. Additionally, the use of 

exams as an evaluation technique may be more or less difficult 

for individuals due to one’s ability to recall memorized 

information. Past research findings suggest a possible 

connection between exam performance, essential oils, memory, 

stress, and anxiety by bringing together the use of one’s 

olfactory memory (scent-enhanced memory) and essential oils.  

 Ceremuga et al. (2017) examined the effects of pure 

eucalyptol (eucalyptus oil) on rats in stress-induced 

environments. This study used rats as subjects and assigned 

them to one of three groups. Each group was injected with a 

solution of either a medication, saline, or pure eucalyptol. 

After the injections, the rats’ anxiety levels were evaluated. 

The results suggest that the injection of eucalyptus oil reduced 

anxiety in rats. Although the study produced significant results, 

limitations include difficulty generalizing the results to humans 

and the impracticality of injecting humans with pure eucalyptus 

oil to produce the results.  

Similarly, Villareal et al. (2017) studied the impact of 

pure rosemary oil on rats’ stress levels. Subjects were 

xxxxxxxx 

 
1 Kaitlyn T. Lake (lakex074@umn.edu) is graduating Summer, 2019 with a 

B.S. in Psychology. She plans to pursue postgraduate studies in counseling 

psychology with an emphasis in stress and trauma and the mind-body 

connection.  

 

randomly assigned to one of three groups. Each group inhaled 

either rosemary oil, lavender oil, or almond oil for 30 minutes 

a day, for 14 days. Throughout treatment, the rats’ stress levels 

were monitored. The results suggest that the inhalation of the 

essential oil rosemary reduced stress levels in the rats. Similar 

to the study conducted by Ceremuga et al. (2017), limitations 

include difficulty in generalizing the effects of rosemary 

inhalation on human stress levels due to using rats as 

participants.  

 Jimbo et al. (2010) bridged the gap in research 

between rats and humans by studying the effects of essential 

oils on patients with dementia. The participants included adults 

ranging from 79-93 years old. All of the participants 

experienced some form of dementia, while 17 participants had 

Alzheimer’s disease. The participants were extensively 

evaluated before, during, and after the treatment. The treatment 

lasted for 28 days; each day the patients were exposed to 

essential oils 120 minutes in the morning and 90 minutes in the 

evening. After treatment, the results showed an improvement in 

various types of cognitive functioning. Limitations of this study 

include difficulty in generalizing the effects of essential oil 

usage to adults who do not suffer from dementia and whether 

the results of improved cognitive functioning also apply to 

memory.   

 Lwin, Morrin, and Krishna (2010) examined the 

effects of scent and visual stimuli on the ability to recall 

information verbally. The participants included females who 

were assigned to groups that contained different product 

advertisements. The groups were instructed to inspect either a 

scented or unscented advertisement pamphlet. The 
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advertisements were then taken away and the participants were 

immediately told to write down everything they remembered 

about the advertisement. Two weeks later, the participants were 

instructed to come back and again recall any information about 

the advertisement they remembered. The results found an 

increase in visual and verbal recall when the advertisements 

were scented. Limitations for this study include only having 

female participants which makes it more difficult to generalize 

to the general public. Additionally, there is a lack of 

information surrounding the scents used in the advertisements; 

it is difficult to determine if the specific scent used could 

enhance memory or if any scents could have the ability to 

enhance memory. 

 Morrin, Krishna, and Lwin (2011) continued their 

research and specifically examined the details of scent-

enhanced memory. The participants were assigned to one of 

four groups. The students were instructed to use either a 

scented or unscented moisturizer and then two weeks later 

write down everything they remembered about the moisturizer 

(brand name, ingredients, etc.), smell the moisturizer again, 

and then write down any other additional information they 

remembered. The results showed a significant improvement in 

memory recall after smelling the scented moisturizer again. 

These findings suggest that forgotten information can be 

recovered using a scent-based retrieval cue. Limitations for this 

study include the fact that moisturizers have multiple 

ingredients, making it difficult to know what specifically is 

causing the scent-based retrieval.   

 Anxiety or stress may be a moderator between 

essential oil usage and memory recall. Specifically, Mueller 

(1979) found evidence for high-anxiety participants being less 

attentive to semantic content in comparison to low-anxiety 

participants. More recently, Moradi et al. (2008) found a 

correlation between posttraumatic stress in cancer survivors 

and fewer retrieved personal semantic memories. Guenzel, 

Wolf, and Schwabe (2013) found support for stress negatively 

affecting memory retrieval processes. Additionally, there is 

evidence suggesting that the injection of eucalyptus into rats 

reduces anxiety (Ceremuga et al., 2017) and the inhalation of 

rosemary reduces stress levels in rats (Villareal et al., 2017). 

Therefore, a student’s performance on a memory exam may 

indirectly improve with the use of essential oils due to a 

reduction in anxiety and stress levels. Additionally, evidence 

suggests that essential oil treatment improves cognitive 

functioning in adults suffering from dementia (Jimbo et al., 

2010). Other studies suggest that memory is improved with 

scent (Lwin et al., 2010) and that forgotten memories can be 

retrieved through the use of scent (Morrin et al., 2011). 

Overall, previous studies have provided a solid base for 

studying the effects of essential oils on memory.  

 The current study intended to address many of the 

limitations of past research; specifically, by bridging the gap 

between information on olfactory memory (scent-enhanced 

memory) and the benefits of essential oil usage. Previous 

studies lacked generalizability to humans of all ages and 

genders. In contrast to other studies, the present study used 

young adults from the University of Minnesota as participants. 

In previous studies, rats have been injected with essential oils. 

This form of administration is not practical for humans, so the 

current study diffused the oils into the proctored rooms. The 

essential oils were diffused into the air using an essential oil 

diffuser. The independent variable was the presence of an 

essential oil in the proctored room. The differing levels of the 

independent variable included one condition without the 

presence of oil, one with eucalyptus oil, and another with 

rosemary oil. The dependent variable was the participants’ 

scores on a written list-learning test, which measured semantic 

memory ability. Although neuropsychologists commonly use 

list-learning tests to estimate episodic memory abilities (Rabin, 

Barr, & Burton, 2005), the test directly evaluates one's 

semantic memory ability. Episodic memory is a form of long-

term memory that uses conscious awareness about experiences 

and events; semantic memory is a form of long-term memory 

that uses conscious awareness about facts and concepts (Heisz, 

Vakorin, Ross, Levine, & McIntosh, 2014). Semantic memory 

may be more applicable to test-taking than episodic memory 

due to tests often evaluating an individual’s ability to memorize 

a fact or concept. The specific essential oils eucalyptus and 

rosemary were chosen due to their stress and anxiety reducing 

effects on rats (Ceremuga et al., 2017; Villareal et al., 2017) 

and the potential for stress or anxiety to be a moderator for 

memory recall. The hypothesis was that the participants in the 

essential oil conditions would have significantly higher scores 

on the semantic memory task compared to those in the oil-free 

condition.  

 

METHOD 

 

Participants  

 Participants in this study consisted of 15 University of 

Minnesota students from the Psychology Department. 

Participants consisted of 13 females and two males who were 

relatively young in age (M=20.9, SD=2.6). They described 

themselves as White (46.67%), Asian/Pacific Islander (40%), 

Hispanic/Latino (6.67%), and Native American/American 

Indian (6.67%). All participants were selected through 

convenience sampling at the University of Minnesota and were 

given course credit as compensation.  

 

Materials 

 The materials used to manipulate the independent 

variable included two InnoGear essential oil diffusers. One 

diffuser was filled with 10 ounces of water and 6 drops of 

ArtNaturals 100% pure rosemary essential oil and the other 

diffuser was filled with 10 ounces of water and 6 drops of 

ArtNaturals 100% pure eucalyptus essential oil. The dependent 

variable was the participant’s score on the memory task. The 

participant’s score reflected the number of correctly spelled 

words recalled from a 15-word list (see Appendix); the word 

list was chosen from a previous study conducted by Gavett and 

Horwitz (2012).  
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Procedure  

 The participants were given an informed consent form 

to read and sign. The informed consent form included 

information about the procedure of the study, the 

confidentiality of participation, voluntary participation, and 

contact information of the professor. Next, the participants 

were given a brief self-administered demographic survey. 

Throughout the entirety of the experiment, all conversations 

between the experimenters and the participants were read from 

a script that was created prior to the experiment.  

 The participants were randomly assigned into one of 

three conditions. Each condition was presented in a different 

test room. The procedure used an independent-groups design; 

the first condition included the diffusal of eucalyptus essential 

oil, the second condition included the diffusal of rosemary 

essential oil, and the third condition included no diffusal of any 

essential oils. There were multiple experimenters due to time 

limitations that required the conditions to be tested 

simultaneously and the fact that each condition required an 

experimenter to be present to conduct the study. The 

experimenters randomly rotated conducting the conditions in 

efforts to avoid a confound between a specific experimenter 

and a condition. 

 After the participants signed the informed consent 

form and filled out the survey, they were given 30 seconds to 

memorize the 15-word list. Next, the participants were 

instructed to leave the conditioned room and enter the main lab 

room. In the main lab room, the participants were subjected to 

a distractor task; specifically, a personal revision of the Brown-

Peterson distractor task (Proctor & Fagnani, 1978). 

Participants were given 60 seconds to first write down the 

number 500, and count back by fives, continuously writing the 

numbers down. Next, the participants were instructed to leave 

the main lab room and revisit the initial condition. They were 

then given 30 seconds to recall and write down as many words 

as possible from the previous list-memorization task. Finally, 

the participants were debriefed and thanked for their time.  

 

RESULTS 

 

List-learning tasks were scored by counting the 

number of words spelled correctly from the original 15-word-

list; each correct word was represented by a score of 1. Scores 

were analyzed for the three conditions. The between-groups 

ANOVA was used to test our hypothesis. Analysis showed that 

there was not a significant main effect of the presence of 

essential oils on memory, F(2,12) = 2.56, p = .119. Thus, 

participants who did not inhale any diffused essential oils (M = 

8.80, SD = .45), those who inhaled the diffused essential oil 

eucalyptus (M = 6.20, SD = 2.78), and those who inhaled the 

diffused essential oil rosemary (M = 7.00, SD = 1.58), did 

not differ significantly in score on the list-learning memory 

test.  

 

 

DISCUSSION 

 

Based on the results of the between-groups ANOVA, 

there was no significant difference in memory-test scores 

between conditions. Therefore, the original hypothesis was not 

supported by the data; the participants in the essential oil 

conditions did not have significantly higher scores on the 

semantic memory task compared to those in the oil-free 

condition.    

The lack of statistical significance contradicts past 

research findings. In contrast to Lwin et al. (2010), this study 

did not find support for olfactory memory. Additionally, the 

results did not show support for scent-based retrieval cues in 

comparison to Morrin et al. (2011). Unlike Jimbo et al. (2010), 

the study did not find support for greater cognitive functioning 

due to the use of essential oils. Given the lack of statistical 

significance, there was no indication of stress or anxiety acting 

as a moderator between essential oils and memory. This study 

only tested the effects of essential oils on semantic memory; 

therefore, it is not possible to distinguish whether or not 

anxiety or stress was a moderator between essential oils and 

memory recall.  

There are many explanations as to why these results 

are inconsistent with past research. This study had participants 

breathe in the diffused essential oils for a limited amount of 

time; only while memorizing the list and during the list-

learning test. It is possible that the inconsistences found are 

related to the shortened exposure time or lack of regular 

exposure to the essential oils in comparison to past studies 

(Villareal et al., 2017; Jimbo et al., 2010). Additionally, the 

participants in the current study were different from past 

studies; two studies used rats (Ceremuga et al., 2017; Villareal 

et al., 2017), one used elderly participants with dementia 

(Jimbo et al., 2010), and two used adult participants similar to 

this study (Lwin et al., 2010; Morrin et al., 2011). It is 

possible that essential oils are only able to reduce stress or 

anxiety in rats and improve cognitive functioning for adults 

with dementia. The methods of research between the studies 

were drastically different as well. The current study used a list-

learning test with participants assigned to different levels of the 

independent variable. In contrast, other studies focused on 

product recall and advertisements (Lwin et al., 2010; Morrin et 

al., 2011), while others used physical tests done on rats 

(Ceremuga et al., 2017; Villareal et al., 2017), and one used 

extensive cognitive evaluation to gather data (Jimbo et al., 

2010). In addition, this study measured semantic memory, 

while other studies measured anxiety or stress levels 

(Ceremuga et al., 2017; Villareal et al., 2017) and Jimbo et al. 

(2010) measured various cognitive functions. The method of 

measuring semantic memory has never been paired with 

essential oil usage before and the differences in research 

methods may explain why significant results were not found. 

Further, anxiety or stress levels could not be measured in the 

current study in contrast to the previous studies done on rats 

(Ceremuga et al., 2017; Villareal et al., 2017).  
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It is possible that non-significant results were obtained 

due to this study testing the memory of words unrelated to the 

essential oils’ scents, unlike the products used in the Morrin et 

al. study (2011). Although this study intended to measure 

semantic memory, the difference in results may be due to 

internal validity errors. Specifically, it was possible for 

participants to recall a word correctly but spell it incorrectly, 

resulting in a lowered score. Therefore, the scoring process 

may have limited the results of the study by incorrectly 

measuring semantic memory due to participants’ spelling 

abilities. Overall, the methodological differences may account 

for the inconsistences found between previous research and the 

current study.  

As a whole, past research has provided support for 

olfactory memory (Lwin et al., 2010; Morrin et al., 2011), 

while there is still great room for research regarding the effects 

of essential oils on semantic memory. These differences are 

likely due to methodological differences previously noted, as 

well as other design limitations that are inherent to 

undergraduate research. Specifically, there was a small sample 

size (N= 15) which limited the statistical power of the study. 

In addition, the participants heard the research proposal one 

month prior to participation in the study, which may have 

contaminated the results. As a participant, it was clear whether 

or not he/she was in an essential oil condition or an oil-free 

condition due to the scent in the air. It is possible for 

participants to have positive or negative associations related to 

holistic healing (such as essential oils) that may have affected 

their performance motivation (how much energy one is willing 

to put into the experiment), and in turn impacted the results. 

Additionally, the external validity and generalizability of this 

experiment was limited due to participants all being students 

from the University of Minnesota with limited age range. 

Finally, there was a lack of resources and limited test time 

available to conduct the study. Specifically, a more robust (and 

costly) memory test may be needed and participants may need 

to be exposed to the essential oils for a longer period of time 

than the study allowed. Overall, the results found in this study 

were not significant, yet it is possible the effects are present in 

the real world and this study was simply unable to detect them.  

In the future, more research should be done on the 

specific connection between essential oils and memory. It 

would be valuable to gather information on multiple essential 

oils, not just rosemary and eucalyptus. Limitations of this study 

can be greatly reduced with an increased sample size consisting 

of randomized participants that have not been previously 

exposed to the intentions of the study. In addition, the 

participants should be exposed to the essential oils for a longer 

duration. Future studies should research the effects of varying 

amounts of time participants are exposed to essential oils. 

Additionally, the memorization test should be improved; an 

extensive cognitive functioning test may detect more accurate 

results.  

Although the results from this study were not 

significant, it is important to continue researching the effects of 

essential oils on memory. In future research, it will be 

important to distinguish whether essential oils may have an 

effect on semantic memory or whether anxiety or stress is a 

moderator between essential oils and semantic memory. 

Another future direction to explore includes the possibility of 

reducing testing anxiety through the use of essential oils in 

efforts to improve exam performance. There are many 

instances where an improved memory may be useful in the real 

world, including traveling, shopping, cooking, maintaining 

relationships, day-to-day functioning for the elderly population 

and educational testing. Overall, there are many opportunities 

for future research regarding the relationship between essential 

oils and memory. 

 

APPENDIX 

 

Word list used in the recall task (from Gavett and Horwitz, 

2012). 

 

Drum 

Curtain 

Bell 

Coffee 

School 

Parent 

Moon 

Garden 

Hat 

Farmer 

Nose 

Turkey 

Color 

House 

River 
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Effect of Extraversion Level on Performance of 

Attention Task Under Noise Distraction 
 

Muchen Xi1, Jessica Anderson2, and Dalika Seak 
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Previous research studies have shown that extraverts perform better in cognitive tests than introverts when an 

audio distraction is present (e.g. music and white noise). It was also found that speech and talking have a more 

pronounced distractive effect than white noise. The hypothesis of the current study, similar to previous studies, is 

that people with a higher level of extraversion will perform better in an attention test with audio distraction. The 

sample consisted of 18 university students recruited via convenience sampling. The Big Five Aspect Scale (BFAS) 

personality questionnaire was used as the measure of extraversion. Participants were asked to complete six 

Schulte’s table tasks under three different conditions to test their attention: coffee shop noise distraction, speech 

distraction, and silence. The study found no significant correlations between the level of extraversion and the time 

needed to finish the attention task under the three conditions. Although this study yielded nonsignificant results, 

the relation between extraversion and attention is still worth further investigation because of its implications in 

business and education areas, such as personal selection and training. 

Pages: 10-14 

 

 

 
Many people want to get away from auditory 

distractions when they are working. However, it is almost 

impossible to completely avoid noise distraction in workplaces. 

People are differentially affected by distraction, with some 

people being more severely affected than others. Personality 

may be a reason people have different tolerance for 

distractions. Based on Eysenck’s theory (1981) on personality 

prediction, the cognitive ability of introverts is better than that 

of extraverts in non-stimulating or moderately stimulating 

conditions, but worse in highly stimulating situations. 

Cognitive ability includes performance in attention, perception, 

memory, and reasoning (Eysenck & Groome, 2016). Many 

researchers have attempted to explain how distractions affect 

memory and reasoning in introverts and extraverts to support 

Eysenck’s prediction. 

Dobbs, Furnham, and McClelland (2011) conducted a 

study on how background noise affects introverts and extraverts 
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differently in middle schoolers’ cognitive performance. Before 

the formal experiment started, the researchers gave all the 

subjects an Eysenck Personality Inventory (EPI; Eysenck & 

Eysenck, 1968). The researchers controlled for intelligence and 

randomly allocated the subjects to three groups. The three 

groups were randomly assigned to complete three tasks (an 

abstract reasoning test, cognitive ability test, and a verbal 

reasoning test) under three conditions (in silence, with 

background noise, and with music). In this study silence served 

as the baseline control condition. background noise was the 

medium-level distraction condition and music was the high-

level distraction condition. The results suggested that under 

both music and noise conditions, the performance of introverts 

was worse than extraverts in all three tasks, in support of 

Eysenck’s personality theory.  

To expand beyond the findings associated with audio 

distraction, Furnham, Gunter, and Peterson (1994) tested the 

influence of audio and visual distractions on introverts and 

extraverts. The researchers asked undergraduate student 

subjects to finish an Eysenck Personality Questionnaire (EPQ; 

Eysenck & Eysenck, 1975) to determine their degree of 

extraversion. The researchers then asked subjects to finish a 

sentence verification test in which researchers got a baseline of 

subject’s cognitive ability. The subjects then had to finish two 

similar reading comprehension tests in complete silence and in 

the presence of a television playing a soap opera. The 

researchers then analyzed the accuracy of reading 
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comprehension to determine the difference in cognitive ability 

under the two different condition. The results demonstrated that 

introverts performed worse in the reading comprehension test 

than extraverts did in the television distraction condition.  

In addition to finding that audio may affect introverts 

and extraverts differently, other researchers found that people 

of all personality types are affected differently by different 

types of noise. Beaman (2005) studied how people perform on 

office-related tasks in the presence of office noise. The 

experiment tested memory and mental arithmetic performance 

in office noise conditions. Subjects were asked to memorize 

one article in five minutes and then try to recall it. The time 

and accuracy of their recall was recorded. In the arithmetic 

test, the subjects had to solve a set of single-digit summations. 

Subjects were randomly assigned to four groups and each 

group had to finish these two tasks in four conditions (speech, 

office noise with speech, office without noise, and silence). 

The conditions that were significantly different from the silence 

group were speech and office noise with speech. Based on 

these results, speech distraction and background noise 

conditions were used in the current study to determine how the 

outcomes vary among introverts and extraverts. As a result, we 

will be able to evaluate how introverts and extraverts perform 

differently under various levels of distraction. Furthermore, we 

can test whether previous conclusion (Dobbs et al., 2011; 

Furnham et al., 1994) only applies in low levels of distraction 

(music and background noises).  

There were two main limitations to the previous 

research that the current research addresses. First, the previous 

studies overlooked the effect of attention on cognitive ability. 

Previous studies only used memory, reasoning, and 

comprehension tasks to test subject’s cognitive ability. 

Nevertheless, Redick et al. (2016), suggested that working 

memory and fluid intelligence are fully mediated by capacity 

and control of attention; this supports the notion that attention 

is another good indicator of cognitive ability. Therefore, 

attention should be investigated independently from reasoning 

and perception. Second, previous research on distraction and 

extraversion level were mainly based on measurement 

developed from the Eysenck’s personality theory and have not 

focused on the Big Five Aspect Scale. Given this gap in 

previous research, the current research aims to expand the 

findings by measuring extraversion through the Big Five 

Aspect Scale (DeYoung, Quitly, & Peterson, 2007) and 

attention with Schulte’s table test. Consistent with the previous 

literature, we hypothesized that individuals that are higher on 

the extraversion scale of the Big Five Aspect Scale will have 

better performance in Schulte’s table task under both the 

background noise condition (coffee shop noise) and the speech 

noise condition (TED talk).  

 

METHOD 

 

Participants  

 A sample of 18 student participants were recruited 

through convenience sampling at the University of Minnesota. 

Participants ranged from 18-42 years old (M = 22.2, SD = 

6.36). Ten (55.6%) participants identified themselves as White 

and eight (44.4%) identified themselves as Asian. The sample 

included eight (44.4%) males and ten (55.6%) females. 

Subjects were recruited as volunteers to participate in the 

research; there was no compensation for participants.  

 

Materials 

 Extraversion measure: Big Five Aspect Scale 

(BFAS).  For this study, only the extraversion measures of the 

Big Five Aspect Scale (BFAS) were used. The questionnaire 

(see Appendix A) consisted of 20 items presented on a laptop; 

nine of which were reverse coded. Each question was rated on 

a scale from 1 (strongly disagree) to 5 (strongly agree), based 

on how well subjects thought the extent of the question 

described themselves. The reverse-coded questions were scored 

by subtracting the reported score from 6. The final scores were 

the average score of all questions with higher scores signaling 

higher levels of extraversion 

 Attention task: Schulte’s table. Schulte’s table is an 

attention test developed by Walter Schulte. Schulte’s table has 

been previously tested and shown to be a valid method to test 

attention (Prokopenko et al., 2013). The Schulte’s table is a 

5x5 table with 25 numbers (1 to 25) randomly assigned within 

it. The Schulte’s table task was presented through an iPad app 

(Schulte!). The software randomly generated a new Schulte’s 

table each time the test was performed. While being timed by 

the software, the subjects completed the task by pressing each 

number in the right sequence from 1 to 25. The speed in which 

the subject finished the Schulte’s table task was used to 

determine the attention level. 

 Distraction: Coffee shop noise and TED talk. We 

used two videos with sound as the noise distraction. The first 

one was a recording of coffee shop noise with indistinct 

talking, mainly machines working, and cups clicking 

(https://www.youtube.com/watch?v=lSlOXT3AKBo&t=1277

8s&index=3&list=PLjwApIeTF-APlRZfn 

_JF7mAjWyJvEeiyW). The second recording was a TED talk 

(“Who are you really? Puzzle of personality”; 

https://www.youtube.com/watch?v=qYvXk_bqlBk&index=1

&list=PLjwApIeTF-APlRZfn_JF7mAjWyJvEeiyW) including 

clear speech with sentences and topics that can be easily 

understood. The noise was presented through the laptop using 

headphones and the volume was set at medium loud. In the 

current study, we operationally defined non-distraction as the 

silence condition, low-distraction as coffee shop noise condition 

and high-distraction as TED talk condition. 

 

Procedure  

 Two subjects performed the experiment at the same 

time. Each researcher worked with one participant in the same 

room at once. Participants were first asked to read and sign a 

consent form. This informed them that there would be a 

questionnaire about their personality, that they would finish six 

tasks under three different condition, and that they may be 

exposed to two different noises. Then subjects were asked to 
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complete the extraversion questionnaire of BFAS (see 

Appendix A). When the questionnaire was submitted, 

participants were shown a picture of Schulte’s table (see 

Appendix B) and given verbal instruction about how to 

complete the Schulte’s table tests. 

 To counterbalance the possible order effect, the 

researchers then randomly assigned the subjects into three 

sequences of the experimental conditions (silence, coffee shop 

noise, talk; coffee shop noise, talk, silence; talk, silence, coffee 

shop noise) to finish the Schulte’s table tasks. The researchers 

asked subjects to put on the earphones and started to play the 

different noise conditions from a laptop before subjects started 

to do the test. Subjects were asked to finish two tasks under 

each of the three conditions. After the subjects finished one 

task, the researcher recorded their time and then asked the 

subjects to start the next game. After the subjects finished all 

six tasks, researchers walked them out of the room and 

debriefed participants.  

 

RESULTS 

 

The one-way repeated-measures ANOVA showed that 

compared to the speed for completing the test under silence 

condition (M=30.36, SD=9.29), neither coffee shop noise 

distraction (M=31.84, SD=6.94) nor talking distraction 

(M=30.21, SD=7.31) significantly affected subjects’ 

performance in the attention tests F(2,51)=0.23, p= 0.79. The 

results illustrated that the performance of participants in the 

attention test did not differ significantly across the three 

conditions. The final scores of extraversion levels (M=3.38, 

SD=0.58) were then used to run two regression analyses with 

the time difference between two distraction conditions and the 

control condition. Regression analysis showed that there was no 

linear correlation between extraversion levels and difference of 

time that a subject takes to finish the attention tests under the 

coffee shop noise condition and the silent condition, R2= 0.02, 

F(1,16)= 0.34 , p= 0.57. In addition, there was no significant 

linear correlation between extraversion levels and difference of 

time taken by a subject to finish the tasks under the speech 

condition and the silent condition, R2= 0.04, F(1,16)= 0.93, 

p= 0.35.  

 

DISCUSSION 

 

The hypothesis of this study was that people with a 

higher level of extraversion would perform better in attention 

tasks under both noise distraction conditions. However, the 

non-significant findings are inconclusive. Previous research 

mainly used memory, mathematical reasoning, and reading 

comprehension tasks, while this research directly used a visual 

attention test instead. We used the time taken by a subject to 

finish a test to represent their attention level, with shorter 

completion times representing greater attention. The differences 

in the time a subject spent to finish one task under distraction 

conditions were then compared to the time taken under the 

control condition to represent how much they were distracted 

by the two different noises. The non-significant results indicate 

that extraverts may not perform significantly better than 

introverts in the attention test under audio distraction 

conditions.  

Given the non-significant results, the findings of this 

study did not support findings from previous research. 

Research done by both Dobbs et al. (2011) and Furnham et al. 

(1994) showed that people with a higher level of extraversion 

are likely to perform significantly better than introverts in 

cognitive tests under music noise condition. Meanwhile, the 

results from ANOVA also failed to support the finding of 

Banbury and Berry (1998) that speech has a significantly higher 

disruptive effect than white noise when people perform 

cognitive tasks. Therefore, additional research is required. 

These results could have been influenced by the small 

sample size and limited diversity of participants. The current 

research only had 18 participants, contained participants from 

only two ethnicities, and were all either undergraduate or 

graduate students at the University of Minnesota. The small 

sample size and limited diversity of participants affects 

generalizability and reduces the statistical power of the study.   

Additionally, the non-significant results may be 

influenced by the ceiling effect due to the simplicity of the 

Schulte’s table test for people with average levels of cognitive 

ability. Prokopenko et al. (2013) stated that Schulte’s table test 

is a valid attention test when they gave Schulte’s table test to 

cognitively impaired subjects to test their recovery progress. 

However, our current subjects have average cognitive ability. It 

is possible that Schulte’s tables are too simple for non-

cognitively impaired subjects to learn and master in a short 

time. Hence, the mismatch between the attention test and 

subjects may result in a ceiling effect.  

Moreover, the setting of the experiment may 

contribute to the non-significant result. As two subjects were 

given the experiment together in the same room, researchers 

had to give subjects some instruction together and some 

instructions separately due to variations in finishing time. The 

instruction might act as extra distractions which moderate the 

effect of the independent variables and further cause 

nonsignificant performance differences among the three 

conditions. 

To generate a higher external validity, future research 

should attempt to increase the sample size. It is also important 

to recruit a more diverse or representative sample. Having a 

larger and more representative sample also improves the 

generalizability of the results, reduces the probability that the 

results occurred by chance, and increases statistical power. 

After controlling for these factors, future researchers can 

increase the likelihood of achieving credible and significant 

results. Furthermore, multiple attention tests should be 

administered in future research. Besides using a visual shifting 

attention test (such as Schulte’s table), the Wisconsin Card 

Sorting Test (WCST) is another applicable test. According to 

Heaton (1981), the Wisconsin Card Sorting Test was developed 

to assess abstract learning and general cognitive ability. Using 

multiple different tasks is beneficial, because it will allow 
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researchers to analyze people’s attention more comprehensively 

and it will help to avoid the ceiling effect, where subjects 

master all of these tests in a short time. Additionally, 

participants should be allocated into individual rooms to 

complete the experiment. By separating participants, the 

researchers will be more likely to minimize any additional 

distractions from the environment.  

Despite the non-significant results, it is still important 

for researchers to investigate the relationship between 

extraversion levels and attention under distraction conditions. 

Research has found that distraction affects performance 

(Beaman, 2005; Dobbs et al, 2011; Furnham et al., 1994). 

However, distractions are often inevitable in work or academic 

settings. Studies in attention and personality have potential 

implications in business and education areas, as their results 

could be an essential reference or criterion for personnel 

selection, training, promotion, and academic or working 

environment building. Hence, further investigations are 

necessary in order to fully describe the relationship between 

attention and personality as well as its implication in daily life. 

 

APPENDIX A 

 
The extraversion items of the BFAS scale used in this study. 

Subjects indicated the extent to which they agreed with each of 

the statements on a 5-point scale in which 1 = strongly 

disagree and 5 = strongly agree: 

 

I am hard to get to know. 

I express my feelings when I’m happy. 

I reveal little about myself to others. 

I can make friends easily. 

I warm up quickly to others. 

I rarely get caught up in excitement. 

I have a lot of fun. 

I am not a very enthusiastic person. 

I laugh a lot. 

I lack the talent for influencing people. 

I do not have an assertive personality. 

I wait for others to lead the way.  

I take charge. 

I have a strong personality.  

I know how to captivate people. 

I see myself as a good leader. 

I can talk others into doing things. 

I tend to hold back my opinions. 

I am the first to act. 

 

 

 

 

 

 

 

 

APPENDIX B 

 
Schulte’s table:  Researcher read these instructions while 

showing subjects the picture below:  

 

There will be 25 numbers (1-25) randomly assigned into a 5x5 

table. To play the game, you will only use one finger to press 

each number in sequence beginning with the number 1 and end 

with 25. You will be timed, so complete it as fast as you can. 

You are going to play it six times under three different 

conditions and you may be exposed to certain noise. Please 

start the next game after the researcher recorded your time. 

Please keep the earphone in your ear throughout the 

experiment. 
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