An exploration into the potential differences between individuals high and low in extraversion and memory recall performance.
































Abstract 
This study was conducted to explore potential differences between individuals high and low in extraversion and memory recall performance. Elaborated literature indicated the initial hypothesis, that there might be a potential difference between individuals high and low in extraversion and memory recall performance. Additionally, it might be possible that individuals with a low level of extraversion might perform worse memory recall rather than individuals with a high extraversion level. The study was conducted via SuperLab, and it was made of two parts of a memory recall task. The independent sample t-test was conducted. The study results t (33) = -.52, P > .05 showed that there is no significant difference between extroverts and introverts in their memory recall. It shows that the original hypothesis of the study was rejected. It is suggested to manage additional researches different to the “Big Five” inventory questionnaire, research in an introversion topic, and include additional researches in different methods of memory recall measurements.





















Introduction 
Each individual has their own unique characteristics. As (Katsumi et al., 2017) stated, those can have an impact on our memory recall. Emotional circumstances are much more likely to be remembered, rather than those which are ordinary. However, it is still possible that emotions might have an unfavourable effect on memory, for instance, the temporary maintenance and manipulation of information. This can occur as a distraction. Journal authors also mentioned that personality traits play a vital role in memory and emotions. For instance, extraversion is a personality trait, which is more vulnerable to experiencing more due to the sociable and outgoing nature of extraversion. This is also prejudiced with experiencing more positive things. In comparison to introversion, which is linked to neuroticism or fearfulness, it is more likely to be sensitive to a negative emotional spur, due to the bias in the direction of negative situations. What is more, it is explained that the personality traits might have an influence on expressing the feelings and experiencing them, and that is because of regulating the prejudice. 
("Does Personality Affect Memory?", n.d.) discusses, that there are some people, who have no problem with memory recall, and it might be linked with their personality. The article mentions structure and control, which are two things that are connected to memory. In short, the structure is a persistent process, and control includes memory recall techniques, people, and circumstances. The elaborated report also refers to the Big Five personality traits. It is agreed that it is a typical way of calculating personality. 
The “Big Five” is a model of the original dimensions of characteristic contrasts in personality ("APA Dictionary of Psychology", 2020). It is made of five main personality traits, such as conscientiousness, agreeableness, emotional stability, extraversion, and openness to experience. The “Big Five” measures the level of extraversion. It was first found in lexical researches. Over time, the researchers started to use it as a test to find out individuals' types of personalities (John & Srivastava, 1999).
The purpose of this research is to further investigate the potential differences between individuals high and low in extraversion and memory recall performance. Found on the literature demonstrated throughout, it is hypothesized that there might be a potential difference between individuals high and low in extraversion and memory recall performance. What is more, it might be possible that individuals with a low level of extraversion might perform worse memory recall rather than individuals with a high extraversion level. 



Methods 

Participants 
Thirty-five people participated in this study. Participants included thirteen males, twenty females, and two non-binaries. The age range was between 18 and 69. The age mean was 28.971.

Design 
The independent samples T-test analysis for this study was conducted. The design of this study was between-subjects. The independent variable in this research was categorized personality groups (high or low extraversion level) and the dependent variable was memory recall (immediate and delayed), which was scored by the participant's answers from questionnaire fill. 

Materials 
Participants were provided with the following documents: Study Information Sheet, Study Consent Form, and Study Debrief form. The Memory Recall Task contained 10 different words, and they were used from the Affective Norms for English Words (ANEW; Bradley & Lang, 1999). All words chosen contain two syllables and have a valence score of between 5 and 5.5 (i.e., a neutral score). Those words have been chosen because they are part of an inventory that contains all of the negative, positive and neutral words that can be used in research. Also, those words have a neutral valence score. The words were shown in black font “Arial”, size 90. Each individual word was displayed for 2 seconds. Between the individual words, there was a white background for 400 milliseconds. Participants had 30 seconds to note down the words that they remembered. The questionnaire used to collect data on extraversion levels in this study was the Big Five Inventory (BFI; John et al., 1991). It is included in full on Moodle. Data for this study were collected in a lab setting using the Qualtrics survey system and Superlab. The link to the Qualtrics survey is available on Moodle. A laptop was set up with the Qualtrics survey available for participants to seamlessly switch between the Superlab task on the computer and the BFI survey on the laptop. The task used to assess memory recall was created using the specialist programme Superlab. Study calculations can be found in the appendices section of the report.


Procedure 
Firstly, the participants were asked to recruit to the study via the Experiment Management System (EMS). Then, the Study Information Sheet was shown to them, where participants had to fill in the demographic information about themselves, such as age and gender, complete the extraversion subscale of the “Big Five” inventory. There was also included information about how the actual study looks like, options to choose from, and that they were required to complete the standard memory recall task via SuperLab. 
After that, contributors were introduced to the Study Consent Form. This document explained that the study was voluntary, participants can withdraw their data and they were asserted about study confidentiality. Participants also had to confirm some essential information about the study to go to the next step. Later, participants were required to state their gender and age. Following that, contributors were asked to switch on the laboratory computer screen and instructed how to complete part one of the memory recall task (immediate recall). After completing the task, participants were instructed to continue the study and complete the extraversion questionnaire via Qualtrics. Next, they were required to type as many of the words that they were shown in the first part of the computer-based task that they can remember. That was part two of the memory recall task (delayed recall). Subsequently, the Study Debrief Sheet was shown to the participants, the purpose of the study was explained. This step was the last one that allowed participants to withdraw their data. The last step of this study was words of thanks for participating in this study. 














Results 
The independent sample t-test was conducted. The purpose of the t-test was to explore the differences between 2 different independent groups and the design of the study. The study design was between-subjects. The independent variable in this study was personality groups (either high or low extraversion level) and the dependent variable was memory recall. The T value was t = -.52, the degrees of freedom were DF = 33 and the P-value was more than .05. The mean for the extraversion score was 24.714, which means that everyone who scored below that was classified as a participant with a low extraversion level, and everyone who scored 24.714 or more was classified as a participant with a high extraversion level. The study results t (33) = -.52, P > .05 showed that there is no significant difference between extroverts and introverts in their memory recall. The original hypothesis of the study “there might be a potential difference between individuals high and low in extraversion and memory recall performance” was rejected. 

Descriptive:
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	TotalEX
	35
	19.00
	31.00
	24.7143
	3.09241

	Valid N (listwise)
	35
	
	
	
	



T-test:
	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Significance
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	One-Sided p
	Two-Sided p
	
	
	Lower
	Upper

	TotalMemory
	Equal variances assumed
	.603
	.443
	-.524
	33
	.302
	.604
	-.62171
	1.18581
	-3.03426
	1.79084

	
	Equal variances not assumed
	
	
	-.527
	32.565
	.301
	.602
	-.62171
	1.17937
	-3.02237
	1.77895


 



	

Group Statistics

	
	ExGROUPS
	N
	Mean
	Std. Deviation
	Std. Error Mean

	TotalMemory
	LOW
	19
	9.3158
	3.59092
	.82381

	
	HIGH
	16
	9.9375
	3.37577
	.84394


	


Independent Samples Effect Sizes

	
	Standardizera
	Point Estimate
	95% Confidence Interval

	
	
	
	Lower
	Upper

	TotalMemory
	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.






























Discussion 
As defined above, the hypothesis was rejected due to the results of this research highlighting that there is no significant difference between extroverts and introverts in their memory recall. There may be key elements that affected the outcome of this research.
The research results t (33) = -.52, P > .05 showed that there is no significant difference between extroverts and introverts in their memory recall, despite the fact that previously elaborated literature indicated that there might be a difference between introverts and extraverts in memory recall. What is more, it was even suggested that people with a low level of extraversion might have a worse memory recall performance rather than people with a high level of extraversion. It might have happened because the research in the area of introversion was insufficient. The factors of introversion might have been explored widely. Also, it could be suggested to manage additional researches different from the “Big Five” inventory questionnaire.
To conclude, the findings of this research do support the developed hypothesis that there is no significant difference between extroverts and introverts in their memory recall. Both of these, findings and literature, show that there is no relationship between gender and preference for working from home. Subsequent studies to examine this topic should intend to include additional researches in different methods of memory recall measurements, such as different techniques rather than using the “Big Five” inventory questionnaire personality traits as the only method. 
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Appendices:
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





BIG FIVE INVENTORY (BFI) 
John, O. P., & Srivastava, S. (1999). The Big-Five trait taxonomy: History, measurement, and theoretical perspectives. In L. A. Pervin & O. P. John (Eds.), Handbook of personality: Theory and research (Vol. 2, pp. 102–138). New York: Guilford Press. 
Description of Measure: 
44-item inventory that measures an individual on the Big Five Factors (dimensions) of personality (Goldberg, 1993). Each of the factors is then further divided into personality facets. 
The Big Five Factors are (chart recreated from John & Srivastava, 1999): 
Big Five Dimensions Facet (and correlated trait adjective) 
[image: page1image6710272]
	Extraversion vs. introversion 
	Gregariousness (sociable) Assertiveness (forceful)
Activity (energetic) Excitement-seeking (adventurous) Positive emotions (enthusiastic) Warmth (outgoing) 

	Agreeableness vs. antagonism 
	Trust (forgiving) Straightforwardness (not demanding) Altruism (warm)
Compliance (not stubborn)
Modesty (not show-off) Tender-mindedness (sympathetic) 

	Conscientiousness vs. lack of direction 
	Competence (efficient)
Order (organized)
Dutifulness (not careless) Achievement striving (thorough) Self-discipline (not lazy) Deliberation (not impulsive) 

	Neuroticism vs. emotional stability 
	Anxiety (tense)
Angry hostility (irritable) Depression (not contented) Self-consciousness (shy) Impulsiveness (moody) Vulnerability (not self-confident) 

	Openness vs. closedness to experience 
	Ideas (curious)
Fantasy (imaginative) Aesthetics (artistic) Actions (wide interests) Feelings (excitable) Values (unconventional) 


For more information about the Big Five, visit this website: 
http://www.uoregon.edu/~sanjay/bigfive.html#where 
[image: page1image6691968][image: page1image8805904]
Self Report Measures for Love and Compassion Research: Personality 
Abstracts of Selected Related Articles: 
Bouchard, T. J. & McGue, M. (2003). Genetic and environmental influences on human psychological differences. Journal of Neurobiology, 54, 4-45. 
Psychological researchers typically distinguish five major domains of individual differences in human behavior: cognitive abilities, personality, social attitudes, psychological interests, and psychopathology (Lubinski, 2000). In this article we: discuss a number of methodological errors commonly found in research on human individual differences; introduce a broad framework for interpreting findings from contemporary behavioral genetic studies; briefly outline the basic quantitative methods used in human behavioral genetic research; review the major criticisms of behavior genetic designs, with particular emphasis on the twin and adoption methods; describe the major or dominant theoretical scheme in each domain; and review behavioral genetic findings in all five domains. We conclude that there is now strong evidence that virtually all individual psychological differences, when reliably measured, are moderately to substantially heritable. 
Tkach, C., & Lyubomirsky, S. (2006). How do people pursue happiness?: Relating personality, happiness-increasing strategies, and well-being. Journal of Happiness Studies, 7, 183-225. 
Five hundred ethnically diverse undergraduates reported their happiness strategies – that is, activities undertaken to maintain or increase happiness. Factor analysis extracted eight general strategies: Affiliation, Partying, Mental Control, Goal Pursuit, Passive Leisure, Active Leisure, Religion, and Direct Attempts at happiness. According to multiple regression analyses, these strategies accounted for 52% of the variance in self-reported happiness and 16% over and above the variance accounted for by the Big Five personality traits. The strongest unique predictors of current happiness were Mental Control (inversely related), Direct Attempts, Affiliation, Religion, Partying, and Active Leisure. Gender differences suggest that men prefer to engage in Active Leisure and Mental Control, whereas women favor Affiliation, Goal Pursuit, Passive Leisure, and Religion. Relative to Asian and Chicano(a) students, White students preferred using high arousal strategies. Finally, mediation analyses revealed that many associations between individuals’ personality and happiness levels are to some extent mediated by the strategies they use to increase their happiness – particularly, by Affiliation, Mental Control, and Direct Attempts. 
Shiota, M.N., Keltner, D., & John, O. P. (2006). Positive emotion dispositions differentially associated with Big Five personality and attachment style. The Journal of Positive Psychology, 1, 61-71. 
Although theorists have proposed the existence of multiple distinct varieties of positive emotion, dispositional positive affect is typically treated as a unidimensional variable in personality research. We present data elaborating conceptual and empirical differences among seven positive emotion dispositions in their relationships with two core personality constructs, the ‘‘Big Five’’ and adult attachment style. We found that the positive emotion dispositions were differentially associated with self- and peer-rated Extraversion, Conscientiousness, Agreeableness, Openness to Experience, and Neuroticism. We also found that different adult attachment styles were associated with different kinds of emotional rewards. Findings support the theoretical utility of differentiating among several dispositional positive emotion constructs in personality research. 
[image: page2image8621104]
Self Report Measures for Love and Compassion Research: Personality 
Scale: 
The Big Five Inventory (BFI) 
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 Disagree Neither agree Agree Agree strongly a little nor disagree a little Strongly 
12345 I see Myself as Someone Who... 

____1. Is talkative
____2. Tends to find fault with others
____3. Does a thorough job
____4. Is depressed, blue
____5. Is original, comes up with new ideas ____6. Is reserved
____7. Is helpful and unselfish with others ____8. Can be somewhat careless
____9. Is relaxed, handles stress well
____10. Is curious about many different things 
____11. Is full of energy
____12. Starts quarrels with others ____13. Is a reliable worker
____14. Can be tense
____15. Is ingenious, a deep thinker ____16. Generates a lot of enthusiasm 
____17. Has a forgiving nature ____18. Tends to be disorganized ____19. Worries a lot 
____23. Tends to be lazy 
____24. Is emotionally stable, not easily upset 
____25. Is inventive 
____26. Has an assertive personality 
____27. Can be cold and aloof 
____28. Perseveres until the task is finished 
____29. Can be moody 
____30. Values artistic, aesthetic experiences 
____31. Is sometimes shy, inhibited 
____32. Is considerate and kind to almost everyone 
____33. Does things efficiently 
____34. Remains calm in tense situations 
____35. Prefers work that is routine 
____36. Is outgoing, sociable 
____37. Is sometimes rude to others 
____38. Makes plans and follows through with them 
____39. Gets nervous easily
____40. Likes to reflect, play with ideas ____41. Has few artistic interests 
[image: page3image8622560]
Self Report Measures for Love and Compassion Research: Personality 
____20. Has an active imagination ____21. Tends to be quiet
____22. Is generally trusting 
Scoring: 
BFI scale scoring (“R” denotes reverse-scored items): 
____42. Likes to cooperate with others 
____43. Is easily distracted 
____44. Is sophisticated in art, music, or literature 
Extraversion: 1, 6R, 11, 16, 21R, 26, 31R, 36 Agreeableness: 2R, 7, 12R, 17, 22, 27R, 32, 37R, 42 Conscientiousness: 3, 8R, 13, 18R, 23R, 28, 33, 38, 43R Neuroticism: 4, 9R, 14, 19, 24R, 29, 34R, 39
Openness: 5, 10, 15, 20, 25, 30, 35R, 40, 41R, 44 
[image: page4image8624016]






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
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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 
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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 
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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.  


SPSS calculations:
Because the T-test calculations did not fit in the word format, I present a screenshot of the Independent Samples Test calculations: [image: ]

	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Significance
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	One-Sided p
	Two-Sided p
	
	
	Lower
	Upper

	TotalMemory
	Equal variances assumed
	.603
	.443
	-.524
	33
	.302
	.604
	-.62171
	1.18581
	-3.03426
	1.79084

	
	Equal variances not assumed
	
	
	-.527
	32.565
	.301
	.602
	-.62171
	1.17937
	-3.02237
	1.77895




The rest of the T-test:

	Group Statistics

	
	ExGROUPS
	N
	Mean
	Std. Deviation
	Std. Error Mean

	TotalMemory
	LOW
	19
	9.3158
	3.59092
	.82381

	
	HIGH
	16
	9.9375
	3.37577
	.84394











	Independent Samples Effect Sizes

	
	Standardizera
	Point Estimate
	95% Confidence Interval

	
	
	
	Lower
	Upper

	TotalMemory
	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.



Descriptives:

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	TotalEX
	35
	19.00
	31.00
	24.7143
	3.09241

	Valid N (listwise)
	35
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