











Exploring the effect of emotional intelligence on memory for emotion-induced stimuli



















Abstract
Given the limited research on the relationship between emotional intelligence on memory, this study sought to explore the correlation between emotional intelligence and the memory recall of emotion-induced stimuli in a sample of 38 undergraduate psychology students. Participants undertook the Schutte Self Report Emotional Intelligence Test (SSEIT; Schutte et al, 1998) to assess their emotional intelligence levels, followed by a word-based memory recall task using SuperLabs. The data collected from both tasks underwent analysis using a mixed design ANOVA. The results of this study indicate that there was no relationship between emotional intelligence and the recall of emotion-induced words, F(2,72) = .73, p > .48, np2 = .02.  which contradicts a significant amount of previous research on this topic. The limitations of this study are addressed, including the reliability of the tasks and personal factors of participants. 
























Introduction

Emotions have been found to play a crucial role in cognition, however, there remains a limited understanding of the relationship between emotional intelligence and working memory, a fundamental cognitive mechanism (Mavrou, 2021). Emotional intelligence can be described as the ability to recognise, understand and regulate one’s own emotions and those of others (Mavrou, 2021). Individuals with high levels of emotional intelligence are believed to possess the ability to effectively manage emotional encounters (Mavrou, 2021). Working memory, however, entails holding a limited amount of information in a readily accessible state, and works to facilitate tasks such as planning, comprehension, problem-solving and reasoning (Cowan, 2014). 
The research regarding the relationship between emotional intelligence and the working memory’s response to emotionally-induced stimuli remain limited. However, Orzechowski and his colleagues (2020) have explored this relationship with the aim of determining whether there is a positive correlation between emotional intelligence and working memory. The 2020 study involved two tasks assessing working memory, one featuring neutral stimuli and the other incorporating emotional stimuli (Orzechowski et al, 2020). Their findings revealed that the association between working memory updating (WMU) and emotional intelligence (EI) is significant, specifically when working memory engages with emotional content or materials that are directly linked to EI (Orzechowski et al, 2020). The study concluded that females with high levels of emotional intelligence exhibit greater memory updating abilities when tasks involve emotional stimuli than those with low levels of emotional intelligence (Orzechowski et al, 2020). However, the major limitation of this study is that it included only female participants, therefore the findings can only be generalised to women. 
	Likewise, a 2017 study aimed to examine the connection between emotional intelligence and working memory capacity while participants engaged in both ‘hot’ tasks, involving emotionally charged stimuli, and ‘cold’ tasks without emotional content (Guiterrez-Cobo et al, 2017). 203 participants underwent three emotional intelligence tasks, including a performance-based ability task and two self-report tasks, along with two 2-back tests (Guiterrez-Cobo et al, 2017). The findings of this study suggest that individuals with higher EI exhibited superior performance, particularly on the performance-based ability test, but solely on the task involving emotionally charged stimuli (the ‘hot’ tasks) (Guiterrez-Cobo et al, 2017). These findings imply a positive relationship between emotional intelligence and working memory, particularly in tasks involving emotionally induced stimuli. 
	The objective of this study is to delve deeper into the connection between emotional intelligence and memory on emotionally-induced stimuli. Building upon the existing literature, it is hypothesised that there will be a significant correlation between emotional intelligence and memory performance with emotion-induced words. Individuals who score high on the emotional intelligence test are anticipated to perform better on a memory recall task by recalling more positive words than participants who score low on emotional intelligence. It is also hypothesised that participants who score high on emotional intelligence will recall significantly more words overall than those who score low on emotional intelligence. 





Method

Participants
Thirty-eight undergraduate psychology students were recruited for this study (14 males, 22 females, 2 non-binary). The participants ages ranged between 19 and 51 (M= 29.05, SD=8.88). Participants were recruited for this study through the University experiment management system (EMS). 

Design 
This study was a mixed multi-factorial design. The independent variable (IV) was emotional intelligence (EI), which was a between-subjects factor consisting of two levels; low and high emotional intelligence. The participants were then categorised into low and high levels of emotional intelligence based off their mean scores (M=105.81). Those who scored below the mean were categorised as low, while those who scored above the mean were categorised as high emotional intelligence. The second independent variable was the emotion-induced stimuli, which was a within-subjects factor consisting of three levels; positive words, negative words and neutral words. All participants were exposed to all three levels. The dependent variable for this study was the number of words correctly recalled per each trial (positive, negative, neutral). A mixed design ANOVA was used to analyse the data collected. 

Materials 
The Schutte Self Report Emotional Intelligence Test (SSEIT; Schute et al, 1998) was used to measure the emotional intelligence levels of participants (See appendix A). This test was comprised of 33 statements (including 3 negatively worded items that required reverse scoring prior to data analysis) which included aspects of emotional intelligence and participants’ overall self-perception. It included statements such as ‘I am aware of my emotions as I experience them’ and ‘I find it hard to understand the non-verbal messages of other people’. The participants were instructed to indicate their level of agreement or disagreement with each statement using a five-point Likert scale (1=strongly agree, 5=strongly disagree). The final scores collected from the test could fall between 33 and 160, with higher scores indicating higher levels of emotional intelligence. 
The memory recall task for emotion-induced stimuli (words) was created using SuperLabs. The task consisted of three experimental trials; positive words, negative words, and neutral words (See appendix B) chosen from the Affective Norms for English Words list (ANEW; Bradley & Lang, 1999). In each trial, 20 words were presented individually for 200ms each, with each word separated by a blank screen that displayed for 400ms. Following each trial, participants were instructed to think of something for one minute (e.g. think of your favourite holiday). They were then prompted to recall as many of the 20 words they had just viewed and enter their answers into the designated box on the screen. The previous step was repeated for each of the three trials. A point was awarded for each word correctly recalled per trial (20 per trial), with final scores ranging from 0 to 60. The data was collected using both Qualtrics for the SSEIT and SuperLabs for the recall task. 

Procedure
Participants were recruited through the University's experiment management system, which rewards students with credits for their participation. Upon arrival at the labs, they were greeted and directed to a laptop where the Qualtrics SSEIT study was loaded and ready. Each participant received an information sheet (See appendix C) outlining the study procedures, followed by a consent form (See appendix D) and a demographic form for data collection. Once forms were completed and consent was provided, participants began the Emotional Intelligence test using Qualtrics. Following the test, they proceeded to the memory recall task on the lab computer using SuperLab. Upon task completion, researchers provided debrief forms (See appendix E) and addressed any participant inquiries. Finally, participants were thanked for their involvement and dismissed from the labs.

Results 

A two-way mixed design ANOVA was conducted to explore the effect of emotional intelligence (high/low) on memory for emotion-inducted stimuli (Positive, negative and neutral words). Descriptive statistics for all variables included within the analysis are shown in Table 1. 

Table 1. 
Descriptive statistics for variables included in study. 
	Variable
	EI Groups
	M
	SD


	Positive
	Low EI
	11.40
	2.42


	
	High EI
	8.83
	3.79


	Negative
	Low EI
	9.60
	2.66


	
	High EI
	8.11
	3.16


	Neutral
	Low EI
	8.75
	2.65


	
	High EI
	7.33
	3.32




The two-way interaction between emotional intelligence and emotion-induced words was not significant, F(2,72) = .73, p > .48, np2 = .02. The main effect of emotional intelligence was significant (F (1, 36) = 5.72, p>.02, np2= .14) indicating that the recall of emotion-induced words was different depending upon participants level of EI. Participants who scored low in the assessment of EI recalled significantly more words overall (M =9.92, SD =1.65) than those who scored high in the assessment of EI (M= 7.98, SD=2.95). 
The main effect of emotion-induced words was also significant, (F (2,72) = 1.56, p >.21, np2 = .04), indicating that there is a difference in the recall of words based upon the emotion level of the word.  Pairwise comparisons show that there was a significant difference between positive words recollected (M= 10.18, SD = 3.36) and negative words (M = 8.89, SD = 2.96; p = .04) and between positive and neutral words (M = 8.08, SD = 3.04, p = .004). There was no difference in the recall between negative and neutral words (p > .05). (See appendix F)
	Based on these findings, the hypothesis that emotional intelligence would significantly affect the participants ability to recollect emotion-induced words was rejected. The hypothesis that anticipated that participants with high EI would recall more words overall than those with low EI must be rejected, as participants who scored low in EI recalled significantly more words overall than those with high EI. Finally, the hypothesis that those who scored high on the emotional intelligence test would recall significantly more positive words than those with low EI must be rejected as the two way interaction between emotional intelligence and emotion-induced words was not significant. 

Discussion

	As discussed above, the hypotheses suggesting that participants who scored high on the emotional intelligence task would recall a greater number of positive words and overall words compared to those with lower levels of emotional intelligence must be rejected. This contrasts with Orzechowski and colleagues' (2020) findings, which observed that females with high levels of emotional intelligence demonstrated greater memory capabilities in tasks involving emotional stimuli, compared to those with lower emotional intelligence levels. However, a limitation of Orzechowski’s study is its generalisability, as the findings are only applicable too women. In contrast, this study included a more diverse sample, including 14 males, 22 females and 2 non-binary participants, therefore a difference in results was to be expected. These findings also contradict those of Guiterrez-Cobo et al (2017) whose study proposed that individuals with higher EI demonstrate better performance on working memory task than those with lower levels of EI, particularly concerning ‘hot’ or emotion-induced stimuli, and suggested a positive correlation between the two variables.  Therefore, the results of this study exhibit notable differences from the findings of earlier research. 
 	The differences in results may be due to factors influencing the outcomes of this study. For instance, there may be a concern regarding social desirability bias, as the emotional intelligence test (SSEIT) relies on self-reporting, potentially leading participants to provide responses that portray them in a better light, boost their own self-esteem or to impress the researcher (Graeff, 2005). In contrast, Musonda et al (2019) conducted a study aimed at assessing the reliability and validity of the SSEIT scale. Through using a Cronbach coefficient test, they concluded that the SSEIT scale is a suitable and reliable tool for accurately measuring emotional intelligence. Despite the study’s limited sample size, it, there is a a diverse participant pool, including a variety of female, male and non-binary individuals aged between 19 and 51. The diversity increases the likelihood of generalising the findings to a broader population. However, it is important to acknowledge that all participants were undergraduate students studying Psychology, who potentially possess higher levels of emotional intelligence compared to individuals not enrolled in higher education. Consequently, the results may not fully represent the wider population. 
	In conclusion, the findings of this study do not support that of the previous literature regarding the association between emotional intelligence and the memory recall of emotion-induced stimuli. Future research in this area should consider incorporating measures of additional personality factors that could potentially influence emotional intelligence levels and memory abilities, such as education level and field of study. Additionally, expanding the participant size would enhance the generalisability and reliability of the findings. 
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‘The Schutte Self Report Emotional Intelligence Test (SSEIT)

Instructions: Indicate the extent to which each item applies to you using the following scale:

3= neither -
2= disagree disagree nor 4=agree s ’:"“"gly
agree gree

Iknow when to speak about my personal problems to others

. When Iam faced with obstacles, I remember times I faced similar obstacles and
overcame them

. L expect that I will do well on most things I try

. Other people find it easy to confide in me

1 find it hard to understand the non-verbal messages of other people*

Some of the major events of my life have led me to re-evaluate what is important and not

important

7. When my mood changes, I see new possibilities

8. Emotions are one of the things that make my life worth living

9. Iam aware of my emotions as I experience them

10. T expect good things to happen

11. Tlike to share my emotions with others

12. When I experience a positive emotion, I know how to make it last

13. I arrange events others enjoy

14. I seck out activities that make me happy

15. 1 am aware of the non-verbal messages I send to others

16. I present myself in a way that makes a good impression on others

17. When I am in a positive mood, solving problems is easy for me

18. By looking at their facial expressions, I recognize the emotions people are experiencing

19. I know why my emotions change

20. When Iam in a positive mood, I

21. T have control over my emotions

22,1 easily recognize my emotions as I experience them

23. I motivate myself by imagining a good outcome to tasks I take on

24.1 compliment others when they have done something well

25.1 am aware of the non-verbal messages other people send

26. When another person tells me about an important event i his or her lfe, I almost feel as

though I have experienced this event myself

27. When feel a change in emotions, I tend to come up with new ideas

28. When Iam faced with a challenge, I give up because I believe I will fail*

29. I know what other people are feling just by looking at them

30. 1 help other people feel better when they are down

31. T use good moods to help myself keep trying in the face of obstacles

32 can tell how people are fecling by listening to the tone of their voicec

s

v w

to come up with new ideas
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33.Itis difficult for me to understand why people feel the way they do*

Scoring Instructions

‘You first need to caleulate a total score of emotional intelligence. Before you can do this, you
must reverse score the items that are negatively worded (noted with an asterisk * in the scale

above).
Then, sum all 33 tems to geta total score.

Once you have your total score for EI you must then cajsgqriss. participants into two groups of
“Low’ or *High’ based upon the mean score generated from the whole sample.
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List of Words Used in Experimental Recall Task

Words have been taken from the Affective Norms for English Words (ANEW; Bradley &
Lang, 1999) and all have a similar valence score per trial. For example, each of the positive
words chosen have a valence mean of between 7 and 9, the negative words chosen have a
valence score between 1and 3, and the neutral words have a valence score between 4.5
and 5.5.

The numbers contained at the end of each word are the valence scores associated with
each word.

ANEW — Words to be used in experimental task

Positive Neutral Negative
Beauty 7.82_| Ankle 527 | Afraid 2.00
Desire 7.69 | Locker 5.19 | Blister 2.88
Friend] 843 | Kettle 5.22_| Crisis 2.74
Handsome 7.93 | Paper 5.20 | Demon 2.11
Rainbow 8.14_| Doctor 5.20 | Hostile 2.73
Secure 7.57_| Errand 4.58_| Lonel 2.17
Lucky 8.17_| Banner 540 | Mistake 2.86
Wealthy 7.70_| Headiight 5.24_| Riot 2.96
Success 8.29 | lron 4.90 | Upset 2.00
Joyful 8.22_| Journal 5.14_| Wicked 2.96
Livel, 7.20 | Statue 5.17__| Trouble 217
Diamond 7.92_| Office 5.24__| Vandal 2.71
Grateful 737 | Taxi 5.00 | Sinful 2.93
Honest 7.70_| Machine 5.09 | Guilty 2.63
Cuddle 7.72_| Nonsense 4.61_| Enraged 2.46
Sunrise 7.86_| Patent 5.29 | Destroy 264
Pleasure 8.28 | Reserved 4.88 | Blackmail 2.95
Nature 7.65_| Wagon 5.37 | Coward 2.74
Laughter 8.45 | Curtains 4.83_| Stupid 2.31
Kindness 7.82_| Basket 545 | Toothache 198
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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 s a participant. Therefore, please read this information carefully
before providing consent to take part

The purpose of this study is to explore the effect of emotional inelligence on the recall of
different types of stimuli. The aim of the study is to determine whether individuals who score
highly on a measure of emotional intelligence will be better able to recall certain types of
words.

During this study, you will be required to do the following:

« Fill out an online demographic questionnaire asking you for basic demographic
information.

« Completing a measure of emotional intelligence

« This will involve you responding to a 33-item self-report scale using a scale of
1 (strongly disagree) to 5 (strongly agree).

« Taking part in a task that assesses memory recall. You will be shown three sets of
words and asked to recall as many words as you can per set.

Atthe 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.

If you are happy to take part in this study, please click the button below to
consent form for the study.

ct you to the

If you feel you want to leave the study, you can do so at any time by closing the browser on
your computer or noltifying 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 researcher.
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Study Consent Form

| understand that ths research study is being carried out by a group of 204 year Psychology
Students for the purpose of a module assessment, and that taking part in this study will
wolve completing a quesli assessing emotional ntelligence and taking part in a
computer-based task where | il view a variety of different words.

| understand that ths study will take approximately 20 minutes to complete.

lunderstand that participation in this study is voluntary, and | am free to withdraw
participation at any time duringor beforethe end ofthe study without giving a reason.

| understand that once | completethe study my data wil remain confidential and willnot be.
traced back to me as a code will be assigned in place of my name and unique EMS
jentification number. The data collected will be stored indefinitely in accordance with the
Data Protection Act.

1 am aware thatif | have concers abou the study, | can contact the researchersat any time
during or after the study on Angharad Kissick (2204898 @student,uwisd.ac.uk), Rebecca
Suter (0252227 @student.uwtsd.ac.uk), Harriet Adams (2219657 @student uwtsd.ac.uk).
Rhys Wiliams (2003659 @studentuwtsd.ac.uk) or Ember Smith

(2206923@student uwtsd.ac.uk). Or the module lead Stacey Coleman on

(stacey. coleman@uwisd.ac.uk), should | have any concerns.

1 also understand that at the end of the study | wil be provided with a debriefform,
Please ick the boxes below to confirm:

01 amaged 18 yearsof ageorover

O understand | can withdraw at any time withoutpenalty

01 understand my data wilbe held confidentilly with a cods assigned in place of my name
01 understand all the above information on this consent form

Ol consent to taking partin this study
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Study Debrief Sheet
The effect of emotional intellig f -
words

Thank you for taking part in this study.

The aim of this study was to explore the effects of emotional intelligence on the
recall of different stimuli. We specifically wanted to explore whether individuals with
higher levels of emotional intelligence would perform better at a memory task that
including memorising a range of positive, negative, and neutral words than those
who have lower levels of emotional intelligence. Previous research has suggested
that emotional intelligence can have an impact on the recall of emotion-induced
stimuli, and words were chosen in this study to induce positive and negative
emotions in participants, as well as neutral words used as a control condition.

If you wish to withdraw your data from the study you must tell the researcher
now. After this point, all of your data will remain confidential, and we will not trace it
back to you.

Iftaking part in this study has raised any questions, please speak to the researchers
or contact the academic supervisor Stacey Colemant stacey,coleman@uwisd.ac.uk

Thank you once again for taking time to participate in this study.

Level Five Students

Angharad Kissick (2204898@Student.uwtsd.ac.uk)
Harriet Adams (2219657 @student.uwtsd.ac.uk)
Rebecca Smith (2206923@student.uwtsd.ac.uk)
Rebecca Suter (0252227 @student.uwtsd.ac.uk)
Rhys Williams (2003659@student.uwtsd.ac.uk)

BSc Psychology.
BSc Psychology and Counselling

University of Wales Trinity Saint David, Swansea
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Significance Mean S, Error Difference
P sig. t df _ OneSidedp Two-Sidedp _Difference _Difference Lower Upper
AVERAGE_RECALL _Equal variances assumed 2.972 093 2392 36 o1t 022 1.82407 76266 27733 3.37082
Equal variances not 2329 26757 014 028 1.82407 78327 21626 3.43189

assumed

Independent Samples Effect Sizes
95% Confidence Interval

Standardizer® _Point Estimate __Lower ___Upper

'AVERAGE_RECALL Cohen's d 234742 777 a1 1.433
Hedges' correction 239778 761 108 1.403

Glass's delta 2.90774 627 -.051 1.289

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 (.., the second) group.

) Descriptives

[DataSet1] /Users/harrietadans/Docunents/SPSS/Enotional Intelligence Measure - Group dataset : monday.sav

Descriptive Statistics

N Minimum Maximum _Mean _ Std. Deviation
Gender 38 1 3 168 574
Age 38 19 51 2905 8.883

Valid N (istwise) 38





