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Investigating the differences in levels of extroversion and memory recall. 




Abstract
This study aimed to identify the main differences of high and low levels of extraversion on memory recall. It was a between-subjects design using a independent samples t-test analysis. Participants completed a Big Five Inventory personality trait questionnaire that identified levels of extroversion and two memory recall tasks to assess short term memory with an immediate memory recall assessment and a delayed memory recall assessment. The report discusses differences of introvert and extrovert personality traits and the influence of emotional regulation on cognitive function. Relevant theory including Eynseck’s arousal theory (1967) and Working Memory Theory, (Baddely and Hitch, 1974) are referenced. A non-significant result was found, and further areas of study are suggested into other personality trait dimensions such as neuroticism, which have been found to have a more significant effect on memory recall. (Sutin et al., 2019).








Introduction
Personality factors and their effect on memory have been widely investigated by many psychologists aiming to identify individual differences in personality traits and the influence on cognitive function. By understanding personality types and the cognitive processes they are associated with, scientists can aspire to prevent impairment of cognitive function and provide improvements that can be made through emotional regulation strategies (Katsumi et al. 2017) for a variety of real-world applications. As Tiwari (2010) states, cognitive processes can be influenced and controlled by differing personality traits and emotional arousal, it therefore affects the regulation of function, including memory function. 
One theory of memory processing and storage is the 1968 Multi Store Model proposed by Atkinson and Shiffrin, (cited in Alsaeed, 2017) which describes memory as a three-stage function. Sensory memory, short term memory (STM) and long term memory (LTM), it suggests that information is only in STM for a short time and through rehearsal and repetition for storage to LTM. Atkinson and Shiffrin (1971) found that the duration of STM is 15-30 seconds without rehearsal before memory decay occurs, but verbal repetition can retain information in STM for longer. By interrupting the cycle of repetition and rehearsal you can then measure the delayed memory recall. 
One criticism of The Multi Store Model is that it is too simplistic for accurately explaining short term memory function. Baddely and Hitch (1974) expanded on the theory with Working Memory Model which is a multi-component system that explains the working process of STM. Following the input into the sensory memory the decision to prioritise attention or focus either assimilates the process to decay or directs to the central executive. This drives the system and processes the information in two storage systems, either the visuospatial sketchpad (concerned with images for example, navigation) or the phonological loop (which deals with language and speech). The executive function corresponds with the two storage systems until it can be transferred to long term memory. The Working Memory Model does not over emphasise the use of rehearsal for STM retention, and this is identified with a delayed memory recall assessment (Andrade 2001).
Differences in cognition and emotion, and therefore personality have often been linked to memory function and the personality trait being investigated to see if there is a difference in memory recall is extraversion. To identify typical traits of an extravert, or an introvert, The Big Five Inventory (BFI) (John & Sriastava, 1999) has been adopted, using only the eight statements relating to extraversion. The full BFI was devised to be very broad, using phrase descriptives, to cover all the dimensions of personality traits. The five dimensions of personality traits are Extraversion and introversion; agreeableness and antagonism; conscientiousness and lack of direction; neuroticism and emotional stability; openness and closedness to experience. Its beginnings came from a lexical approach and were reduced down and unified into more simplistic approaches over time by many successful peer reviews. The reliability and validity of the questionnaire to give accurate reports of personality traits is supported (Fossati et al. 2011) and is used worldwide in many different countries and cultures to gain insight into personality types. This can be applied to the extraversion/introversion scale and the differences that can be expected to see in memory recall. 
On a biological level, according to Eysenck’s arousal theory (1967) as cited in Bullock & Gilliland (1993) and Tiwari (2010), introverts and extroverts differ in their levels of cortical arousal, introverts have a higher level of basal activity in  the auditory and reticular activity (ARAS)  and are more highly stimulated than extraverts in lower levels of external stimulation (Beauducel et al. 2006). Eysenck suggests, there is an optimal level of arousal for performance and it explains how or why extroverts act in more unrestrained, impulsive ways while seeking stimulation and introverts will seek social situations that are non-arousing and will exhibit restrained behaviours to reduce external stimulation (Tiwari 2010). This suggests that personality influences emotional regulation, both positively and negatively and in turn emotional regulation can interfere with working memory and can lead individuals to lack focus and attention as supported by Katsumi et al. (2017). Katsumi et al. (2017) further states that high levels of extraversion have been linked to enhanced memory encoding and retrieval in STM, higher recall of positive episodic memory, higher performance in recognition testing (Pelegrina et al., 2007). However, Sutin et al. (2019) states that from a large study of older adults and personality testing, no association between extraversion and memory was found. Instead, the supporting evidence for extraversion is a more specific link to better performance of speed-attention-executive functioning. A study carried out by Trotsiouk et al. (date unknown) supports this with a study of students’ memory function that claims the participants with higher levels of extroversion scores finished the memory task significantly faster than participants with low levels of extroversion (introverts). Supporting evidence for faster attention and STM retrieval could be as a result of being externally focused individuals and as a result of their increased sociability, have a higher awareness of external stimuli. Tiwari (2010) found that extroverts in a study of 15.5-17.5-year old’s had higher scores of memory recall in peripheral details than introverts. This further supports a link with increased awareness of their surroundings. 
Introverts were found to differ from extroverts due to a more cautious approach to memory tasks, (Pelegrina et al.2007) and introversion personality traits have been linked to higher neural transmission and arousal, particularly in auditory sensitivity and responsiveness (Bullock and Gilliland, 1993) and interrupting the memory recall function, potentially due to being overwhelmed by external stimuli. However, findings suggest that research in this area is largely inconsistent and inconclusive on the effects of low and high levels of extroversion on memory recall (Beauducel et al., 2006; Bullock and Gilliland, 1993; Pelegrina et al., 2007; Sutin et al., 2019) and suggest investigating other dimensions of personality traits that have a more significant difference in memory function and recall such as neuroticism (Katsumi et al 2017).
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Method
Participants
The participants were recruited through the Experiment Management System (EMS) at the University of Wales, Trinity Saint David (UWTSD). Thirty-five participants (13 Male, 20 Female, 2 Non-binary/3rd gender) took part in the experiment, ranging in age from 18 to 69 (M = 28.97, SD = 11.3).

Design
The design of this study is between-subjects and an independent samples t-test analysis was used to assess the data. The independent variable (IV) is levels of extraversion assessed by the Big Five Inventory (BFI) (fgnsd…) using an extraversion questionnaire. These scores were calculated, and each participant was assigned to a level depending on their overall extraversion score. The levels were categorised as high extraversion and low extraversion levels. The dependent variable (DV), memory recall, was assessed by a memory recall task that was devised on the programme, Superlab. It measured the participants ability of memory recall before and after a distraction task for an immediate and delayed time recall assessment giving a score out of 10 on both activities and an overall score out of 20. The experiment was carried out in a lab setting.   



Materials
The experiment was carried out in a lab setting and used a computer for the memory recall task using Superlab (Figure 1.), and a laptop to complete the Big Five Inventory (BFI) extraversion questionnaire via the Qualtrics survey system (Figure 2.). The participant also received an experiment information sheet (Figure 3.) which contained all of the relevant experiment information the participant needed to give an informed consent. A consent form (Figure 4.) to agree to participate and a study debrief form (Figure 5.) containing all further information about the experiment.
The BFI was designed by John et al. (1991) and is a larger survey regarding the assessments of personality traits. For this study, the participants were asked to complete a questionnaire that includes questions regarding extraversion only. The purpose of this is to identify typical traits of extraverts and introverts. The questionnaire began when the participant selected ‘yes’ on the laptop screen. Eight items were included that asked the participant the level to which they associate with specific personality traits in the form of a Likert scale response commonly used in psychometric test. They were asked to record a score, 1-5, that corresponded with 1=Disagree strongly, 2=Disagree, 3= Neither agree nor disagree 4 =Agree & 5 = Agree Strongly. The questionnaire was made up of 5 positively worded and 3 negatively worded extraversion traits and the questions numbered 2, 5 & 7 were reverse scored to account for this. The results of each item score were calculated to give an overall extraversion score for each participant. 
The memory recall task devised on Superlab was carried out on the computer. It began with a clear statement instructing the participant how to complete the activity explaining that they would be shown a series of ten words before being given 30 seconds to recall as many words as possible. The ten words were chosen (Figure 6.) by taking them from the Affective Norms for English Words (ANEW; Bradley &Lang, 1999) using neutral words that have a valence score between 5 and 5.5 to remove any bias or connection from the word selection. All words selected were two syllables long so that they were not complicated and of similar length, this was also done to remove any bias of word selection. The word selection process was done for validity of memory recall task and to control for extraneous variables.  
To display the words, they each appeared on the screen for 2 seconds in a black font on a white background. The font used was Arial, in size 90 and displayed in the centre of the screen. This was chosen so the words would be clear and neutral in appearance to the participant. Each 2 second display of a word was followed by a blank white screen for 400 milliseconds to separate the words. At the end of the 10 word display the participants were asked to complete the word recall in 30 seconds before the screen would automatically move on. This was to ensure that part 1 of the memory recall test was assessing short term memory only (Atkinson & Shiffrin, 1971). The second part of the memory recall task only involved the 30 second recall section of the task and did not display the 10 words again. This was to assess the delayed recall ability of the participant after a distraction exercise, the extraversion questionnaire, as the words would no longer be stored in short term memory and this measured sensory memory decay (Baddely & Hitch, 1974) by eliminating the recency effect. There was a message to signal that the memory recall task had finished. Both memory recall scores of the ten words, the immediate recall and the delayed recall, were added together to give a score out of 20, which replicates the scoring used by Luchetti et al. (2021).     


Procedure
Participants were recruited through the EMS and asked to attend the lab by the researcher. They were directed to a computer and were given the experiment information sheet, (Figure 3.) which they were asked to read, they were then given the consent form, (Figure 4.) and were asked to give their consent before being asked to proceed with the experiment. The participant was given control to begin the experiment by pushing the space bar to begin. The memory recall task consisted of two parts. The first task (Fig. 1.), the immediate memory recall activity was part 1 and this assessed short term memory abilities, it was carried out on the computer using the Superlab programme. Participants were shown a series of ten words and asked to recall as many as possible. Once that was completed the participant was directed to the laptop to complete the eight questions of the BFI Extraversion questionnaire (Fig. 2.) using the Qualtrics Survey system, which would take approximately 3-5 minutes to complete. This was also used as the distraction exercise before returning to the computer to carry out a second memory recall test. Next, part 2 of the memory recall test asked them to complete the word recall activity again giving them 30 seconds to recall as many of the 10 words they were shown earlier, this was assessing delayed memory recall. The participant then received the debrief form and was thanked for participating in the experiment before being asked to exit the lab. Following participant completion, the data was then collated in to SPSS for analysis using an independent samples t-test.


Results
An independent samples t-test was conducted to assess the difference in memory recall scores between participants with high levels of extraversion traits (extraverts) or low levels of extraversion traits (introverts). The average memory recall score of participants with high levels of extraversion was 9.94 (SD=3.38) and for the participants with low levels of extraversion was 9.32 (SD=3.59). The results of this study were found to be non-significant, there were no differences shown between the two levels of extraversion and memory recall, and the null hypothesis was accepted; t(33) = -.52, p > .05











Discussion
The hypothesis predicted that there would be a difference found in memory recall scores depending on the participants personality traits of high or low extraversion levels. The results of the study were found to be non-significant, and the hypothesis was rejected. This could be due to the small size of the participant sample (N=35) and could be considered a weakness of the study, it may be possible to gain a significant result in a larger sample size. Another criticism of the study could be in the memory recall task itself, some studies found that extraverts display a higher performance in facial recognition tasks than word recall tasks due to the high sociability of extraverts and introverts have higher auditory arousal levels (Bullock and Gilliland, 1993). Two potential adaptations to consider for further study would be the use of music during tasks and type of visual stimulus used. 
  Other studies results have been inconsistent when identifying differences of extroversion levels on memory, for example, Pelegrina et al. (2007) only had a significant result that extroverts can remember easier stimuli better than introverts, and a difference of introverts being more cautious in their approach to tasks, when they used the extreme participant data only (0-10% extraversion scores and 90-100% extraversion scores). 
Bauducel et al, (2006) states clearly that many studies fail to confirm that extraverts outperform introverts in highly stimulating tasks, and it also claims that during vigilance tasks, and tasks with low arousal stimuli, introverts are expected to outperform extraverts in memory function meaning extraverts have to exert more effort to maintain performance. It is also considered that introverts are more aware of central details and showed a higher accuracy in recalling central details of witnessed events than extraverts (Tiwari, 2010).
There are many indicators that other personality traits from the BFI (John & Srivastava, 1999) have a more significant effect on memory recall ability such as neuroticism. Sutin et al. (2019) evidence supports this by finding that participants with high levels of neuroticism had a worse performance on all the tasks within the study and remembered significantly less words than other participants and a significantly worse performance in all areas of cognition which included episodic memory, speed-attention-executive, visuospatial ability, fluency and numeric reasoning. This was supported by Katsumi et al, (2007) whose findings suggest that neuroticism is linked to impaired working memory function and that emotional regulation strategies are needed to increase cognitive function. The real-world implications from understanding cognitive functions and how personality can influence behaviours and cognitive abilities can include career profiling, physical health indicators and in particular regards to high neuroticism levels and low conscientiousness can be a predictor for internalising disorders (John & Srivastava, 1999). Therefore, a useful direction to take this research would be in identifying differences in neuroticism levels and memory recall and investigating useful strategies to improve cognitive function.  
There are still many contributions that studies on introversion and extraversion personality characteristics and the effect they have on cognitive function can be used for. According to Sutin et al. (2019) differences in extraversion levels have a significant effect on the speed-attention-executive function associated with cognitive function and therefore extroverts have much better performance in tests of speed. This can be further linked to Eysencks theory of arousal (cited in Bullock and Gilliland, 1993) that proposes lower levels of brainstem function and levels of stimulation in extraverts allows for enhanced cognitive processing compared to introverts. 
There are clear differences in levels of extraversion and introversion that are widely known, particularly on a biological level with regards to levels of cortical arousal and neural transmissions (Bullock and Gilliland, 1993) but less significant information that relates extraversion levels to memory function. From identifying the five personality traits in The BFI of extraversion, neuroticism, agreeableness, conscientiousness, and openness (Fossati et al., 2011) it is evident that personality dimensions, emotional regulation, and cognitive function, including memory recall, are closely associated, and differing levels of personality traits will create individual differences in processes and the regulation of function (Tiwari, 2010).    
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Appendix
Figure1. 
An example of the memory recall task that was devised on the programme Superlab.


For this part of the study, you will be shown a series of words that will be displayed individually on the screen for 2 seconds each. 

Once all words have been displayed, you will receive further instruction.

Press the SPACE BAR to begin









FABRIC

PATENT

BASKET

COLUMN

PAPER

BUTTER

ENGINE

DOCTOR

TABLE

MACHINE








Please type in the box below as many of the words as you can remember from the list of words you have just seen. 

This screen will automatically move on after a period of 30 seconds












Thank you for taking part in this part of the study.

Now, please direct your attention back to the laptop and select YES to the question shown on screen to progress with the study.


Figure 2.
The Big Five Inventory (BFI) (John & Srivastava, 1999)
The Big Five Inventory (BFI; John & Srivastava, 1999)

Here are a number of characteristics that may or may not apply to you. For example, do you agree that you are someone who likes to spend time with others? Please write a number next to each statement to indicate the extent to which you agree or disagree with that statement.

	Disagree strongly

1
	Disagree


2
	Neither agree nor disagree

3
	Agree


4
	Agree strongly


5




I see Myself as Someone Who...

_____ 1. Is talkative

_____ 2. Is reserved

_____ 3. Is full of energy

_____ 4. Generates a lot of enthusiasm

_____ 5. Tends to be quiet

_____ 6. Has an assertive personality

_____ 7. Is sometimes shy, inhibited

_____ 8. Is outgoing, sociable

Scoring information:
R denotes reverse scored items
1 + 2R + 3 + 4 + 5R + 6 + 7R + 8


















Figure 3.
Experiment information sheet.
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Study Information Sheet 

This document provides key information regarding the study and provides details about what will be expected of you as a participant. Therefore, please read this information carefully before providing consent to take part.
The purpose of this study is to investigate whether the personality trait of extraversion has an impact on memory recall. 
During this study you will be required to do the following: 
· Fill in your demographic information of age and gender.
· Complete the Extraversion sub-scale of the Big Five Inventory (John et al., 1991).
· This is an eight-item questionnaire designed to assess the personality trait of extraversion.
· Each item has a five-point response option ranging from Disagree strongly to Agree strongly.
· You should choose which response option best describes your thoughts/feelings in relation to each of the statements presented.
· Further instructions on how to complete this questionnaire will be presented at the top of the page.
· You will then be required to complete a standard memory recall task via Superlab.  
· Further instructions on how to complete the task will be presented to you.
· At the end of the study, you will be provided with the study debrief. 
If you have any questions or concerns about this study, please contact the research supervisor Stacey Coleman on stacey.coleman@uwtsd.ac.uk 
You can download a copy of this information sheet for your records here: Information Sheet 
If you feel you want to leave the study, you can do so at any time by informing the researcher. Once the study has ended, you will be asked if you want your data to be saved as part of the study. If you agree, then your data will be anonymised and therefore untraceable to later delete. If you do not wish for your data to be used, please ensure you inform the research before leaving the study.
As this study involves the completion of an extraversion questionnaire, if you feel you would not be comfortable answering questions about your extraversion levels, then you are advised not to take part in this study. 
If you are happy to take part in this study, please ask the researcher for the consent form for the study.  












Figure 4. 
The experiment consent form
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Study Consent Form
I understand that this research study is being carried out by a group of 1st year Psychology Students for the purpose of a module assessment, and that taking part in this study will involve providing details about my age and gender, completing a personality questionnaire, and a memory recall task.
This study will take approximately 20 minutes to complete. 
I understand that participation in this study is voluntary and I am free to withdraw my participation at any time during or before the end of the study without giving a reason and without penalty by closing the computer browser. 
I understand that once I complete the study, I will not be able to withdraw my data, as it will be anonymised and the researcher will be unable to trace my data back to me. 
I am aware that if I have any questions or concerns about the study, I can contact the researcher supervisor, Stacey Coleman at any time before, during, or after the study on stacey.coleman@uwtsd.ac.uk  
I understand that the information provided by me will be held confidentially, with a code assigned in place of my name. These data will be stored indefinitely in accordance with the Data Protection Act.
I also understand that at the end of the study I will be provided with a debrief form.
You can download a copy of this consent form by clicking here: Consent Form
Please tick all boxes below to confirm your consent into participating in this study: 

 I am 18 years of age or over 

 I understand I can withdraw at any time without penalty by closing the browser  

 I understand my data will be held confidentially and my identity will remain anonymous 

 I understand all the above information on this consent form

 I consent to taking part in this study 

Figure 5.
The experiment debrief form. 
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Study Debrief Sheet 
An exploration into the potential differences between individuals high and low in extraversion and memory recall performance


Thank you for taking part in this study.  

The purpose of this study is to investigate whether the personality trait of extraversion has an influence on memory recall performance. Specifically, the aim of the study is to examine whether those who report higher levels of extraversion on a self-report personality assessment (the Big Five Inventory, John et al., 1991) will be able to recall more words and therefore have better memory recall. 

If you wish to withdraw your data from the study you must close your computer browser now.  After this point, your data will become anonymous and it will not be possible to trace it back to you. The data you submit will remain confidential.


If taking part in this study has raised any concerns or if you have any questions about the study, please contact the academic supervisor Stacey Coleman: stacey.coleman@uwtsd.ac.uk 

You can download a copy of this debrief sheet for your records by clicking here: Debrief

If you are happy for your data to be included in this study, please click the arrow below to confirm.  
 
Thank you once again for taking time to participate in this study.


BSc Psychology
BSc Psychology and Counselling

University of Wales Trinity Saint David, Swansea 
Figure 6. 
The list of words for memory performance task and valence scores.
List of Words Used for Memory Performance Task

Words have been taken from the Affective Norms for English Words (ANEW; Bradley & Lang, 1999) and all words chosen contain two syllables and have a valence score of between 5 and 5.5 (i.e., a neutral score). 
The numbers contained at the end of each word are the valence scores associated with each word.

	Word
	Valence score

	Fabric
	5.30

	Patent
	5.29

	Butter
	5.33

	Basket
	5.45

	Paper
	5.20

	Machine
	5.09

	Column
	5.17

	Engine
	5.20

	Doctor
	5.20

	Table
	5.22
















Figure 7. 
SPSS data analysis output. 

	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Male
	13
	37.1
	37.1
	37.1

	
	Female
	20
	57.1
	57.1
	94.3

	
	Non-binary / Third Gender
	2
	5.7
	5.7
	100.0

	
	Total
	35
	100.0
	100.0
	




	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Age
	35
	18.00
	69.00
	28.9714
	11.30197

	Valid N (listwise)
	35
	
	
	
	





	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	TotalEx
	35
	19.00
	31.00
	24.7143
	3.09241

	Valid N (listwise)
	35
	
	
	
	




	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	TotalRecall
	35
	3.00
	16.00
	9.6000
	3.45730

	Valid N (listwise)
	35
	
	
	
	




	Group Statistics

	
	TExGroups
	N
	Mean
	Std. Deviation
	Std. Error Mean

	TotalRecall
	LowEx
	19
	9.3158
	3.59092
	.82381

	
	HighEx
	16
	9.9375
	3.37577
	.84394
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	Independent Samples Effect Sizes

	
	Standardizera
	Point Estimate
	95% Confidence Interval

	
	
	
	Lower
	Upper

	TotalRecall
	Cohen's d
	3.49477
	-.178
	-.843
	.490

	
	Hedges' correction
	3.57679
	-.174
	-.824
	.479

	
	Glass's delta
	3.37577
	-.184
	-.849
	.487

	a. The denominator used in estimating the effect sizes. 
Cohen's d uses the pooled standard deviation. 
Hedges' correction uses the pooled standard deviation, plus a correction factor. 
Glass's delta uses the sample standard deviation of the control group.
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