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Abstract
Based on secondary research, it was expected that emotional intelligence (EI) would have an influence on memory of emotional-induced words. It was also expected that individuals with high emotional intelligence would recollect more positive words than negative words. Using The Schutte Self Report Emotional Intelligence Test (SSEIT; Schutte et al., 1998) and 60 emotion-induced words split across three categories (positive, negative and neutral words), the aim was to identify how emotional intelligence influences memory of emotion-induced words. Thirty participants were recruited for the study. It was found that positive words were recollected significantly more than negative words by both low EI and high EI groups. Results supported the hypothesise, however, the results suggest that EI has no effect on emotion-induced stimuli and memory.
























Introduction

Emotional intelligence (EI) has gathered a great deal of attention amongst researchers over recent years, both within and outside of psychology (Mikolajczak et al., 2009; Salovey & Grewal, 2005). Emotional intelligence has been defined as the individual differences in ability to process, understand and attend to one’s own or others emotional cues (Austin, 2005; Lea et al., 2018; Mikolajczak et al., 2009; Salovey & Grewal, 2005; Toyota, 2011b). EI can be an influential factor in everyday life, which can determine impressions or perceptions of an individual (Aniemeka et al., 2020). Salovey and Mayer (1990) diagnosed five characteristics of having high EI: self-awareness, mood management, self-motivation, empathy and relationship management (Basu & Mermillod, 2011). Furthermore, emotional intelligence has been distinguished in two forms: trait EI (TEI) and ability EI (AEI) (Lea et al., 2018; Mavrou, 2021; Mikolajczak et al., 2009; Warwick & Nettelbeck, 2004). Trait EI refers to the subjective ideas of one’s emotional related tendencies, assessed through self-report questionnaire, whereas ability EI concerns cognitive abilities related to emotion measured through performance examinations (Lea et al., 2018; Mavrou, 2021; Mikolajczak et al., 2009; Warwick & Nettelbeck, 2004).
Emotional intelligence has been found to filter attention depending on the emotional stimuli that is presented, such as positive and negative words. (Lea et al., 2018). High levels of trait EI has been suggested to display an attention and memory bias which favours positive words compared to negative words during non-stressful conditions (Lea et al., 2018). Supporting research found that trait EI was the exclusive predictor of positive words recollected, while variance in frequency of emotional words recalled were dependant on trait EI, gender and preferred spoken language (Mavrou, 2021). Furthermore, high trait EI has been found to have an attention and memory bias towards negative stimuli during stressful situations, suggested to occur due to their active coping tendencies (Mikolajczak et al., 2009). Further research demonstrated that the working memory amongst high EI participants is more efficient when recollecting positive, neutral and negative words, compared to participants with low EI (Toyota, 2011b). Low EI participants also showed significant differences when recollecting neutral words compared to negative and positive, where neutral words were a minority (Toyota, 2011a; Toyota, 2011b). Emotional expressions using faces have been utilized concerning emotional intelligence and memory research. Those with high EI were able to recall emotional expressions significantly more than those with low EI (Wilhelm et al., 2010). Opposing research found the latter, where there was no difference between individuals with low or high EI regarding emotional faces (Hildebrandt et al., 2015). Furthermore, Matthews and colleagues (2015) found that cognitive ability was a predictor of emotional processing, instead of EI being a predictor (Lea et al., 2018).
In regard to previous empirical research, the current study was designed with the aim of exploring the influence of emotional intelligence on memory, specifically with respect to emotional stimuli. Based on the secondary research stated previously, it is firstly hypothesised that emotional intelligence will have an effect on the recall of emotional induced words overall. Furthermore, it is hypothesised that participants will recollect one type of emotion induced words significantly more than the other types of emotion induced words. Finally, participants with high trait EI will be able to significantly recall more positive words than negative words.





















Method
Participants
Thirty undergraduate Psychology or Psychology and Counselling students at the University of Wales, Trinity Saint David (UWTSD), SA1 Swansea campus participated in the study. The sample included 12 males, 17 females and one non-binary/third gender. Participant’s ages ranged from 19 to 51 (M = 29.50, SD = 9.18). Participants were able to volunteer to participate in the study on Qualtrics via the Psychology department’s Experiment Management System (EMS).
Design
A mixed multi-factorial design was utilized in this research. Two independent variables were used; emotional intelligence as a between-subjects factor which comprised of two levels (high and low). Participants were categorised in accordance based on the mean score (M = 94, SD = 11.90) of emotional intelligence, with those scoring above the mean (95 to 122) categorised as high, opposed with those who scored below the mean (76 to 94), categorised as low EI. The second IV being emotional-induced stimuli which is a within-subjects factor comprising of three levels: negative, positive and neutral words. The dependent variable was how many words correctly recalled. A mixed ANOVA was used to analyse the data. 
Materials
The emotional intelligence measure was designed through the Qualtrics computer programme. The Schutte Self Report Emotional Intelligence Test (SSEIT; Schutte et al., 1998) (Appendix 4), consisting of 33 self-categorising statements including ‘I know what other people just by looking at them’ and ‘I have control over my emotions’. The SSEIT measures emotional intelligence based upon four factors: managing other’s emotions, managing one’s emotions, emotional perception and appliance of emotions (Aniemeka et al., 2020; Schutte, 1998). Responses were given on a 5-point Likert scale ranging from 1 = strongly disagree to 5 = strongly agree. Following this, scoring ranged from one to five for each item, therefore the final scores could range between 33 and 165. There were three negatively worded items within the SSEIT which required reverse scoring prior to analysis. Lower scores on the SSEIT indicated low emotional intelligence whereas high scoring indicated high levels of emotional intelligence. In order to obtain reliability, three items were removed from the data sets: 31, 32, 33 . Cronbach alpha has been deemed reliable at .71, which has been found significantly lower than previous research (.90; Aniemeka et al., 2020; Schutte, 1998).
To test the memory of emotional stimuli, a memory test was used designed through Superlabs. Three emotion condition trials were conducted: positive, neutral and negative. Each condition included 20 words, all containing two syllables, which were chosen from the Affective Norms for English Words database (ANEW; Bradley & Lang, 1999) (Appendix 5). Following each condition, participants were asked to think of a distractor (such as a holiday) for sixty seconds. Emotion-induced stimuli were presented on the screen for 2000 milliseconds for each word, followed by blank screen intervals of 400 milliseconds. In order to eliminate order effects, counter balancing measures were used, and the order of the emotion-induced stimuli conditions were randomised. 
Procedure
Participants were recruited through EMS and allocated a timeslot to come into the university to take part in the research. Participants were asked to start on the laptop which Qualtrics was loaded prior to arrival. Participants were displayed an information sheet (Appendix 3) and consent form (Appendix 1) through the Qualtrics study which they were required thoroughly read and complete to continue with the study. Demographic data was then collected on age and gender via Qualtrics and participants were then instructed to complete the questionnaire regarding emotional intelligence (SSEIT). Upon completion of the SSEIT, participants were then told to switch to the computer where the memory task was preloaded. Participants then had to complete the three conditions of the memory task through Superlabs, attempting to remember as many words from each trial. Upon completion of the study, participants were presented with a debrief sheet (Appendix 2) and thanked for their participation in the study. Anonymity was ensured by assigning each participant with a randomly generated ID code. 













Results
A 2 x 3 mixed design ANOVA was conducted to explore the effect of emotion-induced stimuli (positive/negative/neutral) and emotional intelligence (high/low) on recollection of words. Descriptive statistics for all variables included in the analysis are presented in Table 1 below.

Table 1.
	Type of words
	EI Groups
	Mean
	Std. Deviation
	

	Positive
	Low EI

High EI

Total

	12.74

11.36

12.23

	2.83

3.75

3.20

	

	Negative
	Low EI

High EI

Total

	10.00

7.64

9.13

	2.40

3.41

2.99

	

	Neutral
	Low EI

High EI

Total

	8.79

8.27

8.60

	2.64

3.52

2.94

	

	
	
	
	
	


Mean and Standard Deviation of Emotional-Induced Words Recollected for the Three Conditions by Emotional Intelligence Groups.
The two-way interaction between emotional stimuli and emotional intelligence was non-significant, F (2, 56) = .93, p > .05 (.40), np2 = .03. Emotional intelligence has been found non-significant as a predictor of memory recall regarding emotional-induced words which disregards both hypothesis one (emotional intelligence will have an effect on the recall of emotional induced words overall) and three (participants with high EI will be able to significantly recall more positive words than negative words).
The main effect of emotional intelligence groups was non-significant (F (2, 56) = 16.59, p < .05 (=.), np2 = .37) indicating that there was no difference in overall memory recall between high and low emotional intelligence. The main effect of emotional-induced words was significant (F (1, 28) = 2.98, p > .05 (.09), np2), indicating that there is a difference in memory in accordance with the type of emotional stimuli. Pairwise comparisons show that there is a significant difference between positive words recollected (M = 12.23, SD = 3.20) and both negative and neutral words (M = 9.13, SD = 2.99; M = 8.60, SD = 2.94; p = < .001). 
























Discussion
The results show that positive words have been recollected significantly more than negative and neutral words, supporting the second hypothesis of ‘participants will recollect one type of emotion induced words significantly more than the other types of emotion induced words’. Furthermore, there was significant differences in recollection between emotional intelligence groups which supports hypothesis one (that emotional intelligence will have an effect on the recall of emotional induced words overall) As shown within the results, the low emotional intelligence group recollected significantly more words overall than the high emotional intelligence group. The data supports hypothesis three (participants with high EI will be able to significantly recall more positive words than negative words), however both emotional intelligence groups granted this effect, which suggests that emotional intelligence has no effect on recall, and emotional stimuli is the determining factor in memory, as displayed in the result section.
The results do not follow the assumptions and findings of previous literature (Lea et al., 2018; Mavrou, 2021; Toyota, 2011a; Toyota, 2011b; Wilhelm et al 2010). High emotional intelligence has been found in previous research to be a predictor of high emotion-induced memory task scores and recognition (Lea et al., 2018; Mavrou, 2021; Toyota, 2011a; Toyota, 2011b; Wilhelm et al 2010), however, low emotional intelligence were able to recollect significantly more positive and negative words than those in the high emotional intelligence group. Furthermore, the research goes against previous research of Hildebrandt and colleagues (2015) who found no differences between emotional intelligence groups. 
Due to the emotional intelligence groups being non-significant (as displayed in results), there is a possibility that there are other factors that influence this notion. Cognitive ability may be a determining factor in memory of emotional stimuli rather than emotional intelligence, as cognitive ability has been found to be an important aspect in emotion processing (Lea et al., 2018; Matthews et al., 2015). Furthermore, gender and preferred language have been found to be a predictor of the frequency of emotional words recalled on a memory test, paired with trait emotional intelligence (Mavrou, 2021). Depending on the diversity of the emotional intelligence groups (significantly more males or females in one group compared to the other group), results may have been skewed in a certain direction based upon previous literature of Mavrou (2021), however it is unknown whether this was an underlying factor of the results in the present study.
These results cannot be justified, due to the removal of some items from the emotional intelligence measure (SSEIT). Had these items remained, the total mean scores of EI may have categorised some individuals in a different EI group than in the present study, therefore changing the results significantly; possibly supporting all or none of the hypothesise. However, removal of these items was necessary in order to increase internal reliability of the study. Neglection of the low reliability would have deemed the results invalid.
Finally, trait EI is measured through self-report scales leaving it vulnerable to social desirability bias. The SSEIT has been found to have a social desirability correlation of .12 in undergraduate students and .49 in adolescents conducting a military training programme (Kluemper, 2008). Participants in the current study would have no motive to give false answers, compared to those found by Kluemper (2008) who would have a higher chance of succeeding the programme, however there is still a possibility of this occurrence, therefore performance (ability EI) may be a better variable in order to understand emotional intelligence. 
In conclusion, the data from this research supports all hypothesise, however goes against previous research findings. Low emotional intelligence individuals were able to recall significantly more emotion-induced words than the high EI group, which is unsupportive of previous literature which suggests the opposite. The data allows for further expansion on this research; more specifically on emotional intelligence groups and emotion-induced recall, and for emotional attention bias. Trait emotional intelligence was assessed in this study, future research should include the variable of ability emotional intelligence in order to understand both trait and ability EI and the emotional processing and memory. 
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Appendices
Appendix 1 - Consent Form

Consent form
I understand that this research study is being carried out by a 2nd year Psychology Student for their module assignment, and that taking part in this study will involve a memory test and a 33-item questionnaire on emotional intelligence to understand the effects of recollecting emotionally induced stimuli.
This study will take approximately 15 minutes to complete.
Eligible participants must be over the age of eighteen.
Participation will include questionnaire assessment of individual emotional intelligence.
Emotion-induced word stimuli will be used for a memory task.. If you believe that emotion-induced word stimuli will pose a psychological risk to yourself, please to not volunteer for this experiment. By consenting, participants agree that they have been informed of the nature of the stimuli prior to participation.
I understand that participation in this study is voluntary, and I am free to withdraw participation during or at the end of the study without giving a reason. I understand that once I leave the study, I will not be able to withdraw my data, as it will be anonymized.
I am aware that if I have concerns about the study, I can discuss these concerns with the researcher at any time during or after the study. I understand that I will be provided with the contact details of the research supervisor at the end of the study, should I have any concerns.
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 and the opportunity to discuss any issues with the researcher.
Please click on the statements below to agree to the above and to participate in the study:
- I agree that I am eligible to take part in the study.
- I understand my confidentiality rights and that my data contributions will be anonymous.
- I understand that I may withdraw during participation by closing my web browser.
- I understand this consent form and agree to all aspects of the study.
- I consent to participate in the experiment.

Appendix 2 – Debrief form 
Study Debrief form
The effect of emotional intelligence on memory recall for emotion-induced words
Thank you for taking part in this study.
The aim of this study was to investigate whether individuals with high emotional control will better recall stimuli, but may be biased towards positive stimuli, whereas individuals with higher emotional reactivity may demonstrate biased memory for negative stimuli. We specifically wanted to explore whether individuals with higher levels of emotional intelligence were better able to recall positive/negative/neutral words. Previous research, such as that conducted by (Mavrou, 2021) has suggested that level of 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.
If taking part in this study has raised any questions, please speak to the researchers or contact the academic supervisor Stacey Coleman: stacey.coleman@uwtsd.ac.uk
Thank you once again for taking time to participate in this study.
Level Five Students
Names of student researchers
Lloyd Thomas,
Bethan-Faye Griffiths
Natasha Wood
Shaw-Jack Golding
Frances Kerr-Jenkins
Tatiana Stephen
Emails address for student researchers 2003391@student.uwtsd.ac.uk 2004371@student.uwtsd.ac.uk 2003453@student.uwtsd.ac.uk 2004547@student.uwtsd.ac.uk 2004471@student.uwtsd.ac.uk 2004460@student.uwtsd.ac.uk
BSc Psychology
BSc Psychology and Counselling
University of Wales Trinity Saint David, Swansea.

Appendix 3 – Information form
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 explore the effect of emotional intelligence 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
· Taking part in a task that assesses memory recall
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.
If you are happy to take part in this study, please click the button below to direct you to the consent form for the study.
If you feel you want to leave the study, you can do so at any time by closing the browser on your computer or notifying 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.









Appendix 4 – The Schutte Self Report Emotional Intelligence Test (SSEIT)

The Schutte Self Report Emotional Intelligence Test (SSEIT)
(*) Represent the reverse scored items
Instructions: Indicate the extent to which each item applies to you using the following scale: 
1 = strongly disagree
2 = disagree
3 = neither disagree nor agree 
4 = agree 
5 = strongly agree 
1. I know when to speak about my personal problems to others 
2. When I am faced with obstacles, I remember times I faced similar obstacles and overcame them 
3. I expect that I will do well on most things I try 
4. Other people find it easy to confide in me 
5. I find it hard to understand the non-verbal messages of other people* 
6. 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. I am aware of my emotions as I experience them 
10. I expect good things to happen 
11. I like 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 seek out activities that make me happy 
15. I 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 I am in a positive mood, I am able to come up with new ideas 
21. I have control over my emotions 
22. I easily recognize my emotions as I experience them 
23. I motivate myself by imagining a good outcome to tasks I take on 
24. I compliment others when they have done something well 
25. I am aware of the non-verbal messages other people send 
26. When another person tells me about an important event in his or her life, I almost feel as though I have experienced this event myself 
27. When I feel a change in emotions, I tend to come up with new ideas 
28. When I am faced with a challenge, I give up because I believe I will fail* 
29. I know what other people are feeling just by looking at them 
30. I help other people feel better when they are down 
31. I use good moods to help myself keep trying in the face of obstacles 
32. I can tell how people are feeling by listening to the tone of their voice 
33. It is difficult for me to understand why people feel the way they do*

 








Appendix 5 – Word List

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 1 and 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
	5.27
	Afraid
	2.00

	Desire
	7.69
	Locker
	5.19
	Blister
	2.88

	Friendly
	8.43
	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
	Lonely
	2.17

	Lucky
	8.17
	Banner 
	5.40
	Mistake
	2.86

	Wealthy
	7.70
	Headlight
	5.24
	Riot 
	2.96

	Success
	8.29
	Iron
	4.90
	Upset
	2.00

	Joyful
	8.22
	Journal
	5.14
	Wicked
	2.96

	Lively
	7.20
	Statue
	5.17
	Trouble
	2.17

	Diamond
	7.92
	Office
	5.24
	Vandal
	2.71

	Grateful
	7.37
	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
	2.64

	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 
	5.45
	Toothache
	1.98









Appendix 6 – SPSS Workings
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Within Subjects Design: EIStimuli
b. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the
Tests of Within-Subjects Effects tahle.
Tests of Within-Subjects Effects
Measure: MEASURE_1
Type Il Sum Fartial Eta
Source of Squares df Mean Square F Sig. Squared
ElStimuli Sphericity Assumed 212.836 2 106.418 16.583 =001 372 st
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]

‘L. Descriptive Star
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L5 Tests of Within/ Measure: MEASURE_1

| es in- ransformed Variable: Average

& Tests of With Transformed Variable: A

LB Levene's Test Type Il Sum Partial Eta
L Tests of Betwe, Source of Squares df Mean Square F Sig. Squared
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Measure: MEASURE_1
95% Confidence Interval
ElStimuli Mean Std. Error  Lower Bound  Upper Bound
1 12.050 604 10.814 13.287
2 8.818 xh 7.729 9.907
3 853 565 7.373 9.689
Pairwise Comparisons
Measure: MEASURE_1
95% Confidence Interval for
Mean Difference®
Difference (-
() ElStimuli  {J) EIStimuli J) Std. Error Sig_b Lower Bound Upper Bound
1 2 3.237 561 =.001 1.803 4.661
3 3518 764 =.001 1.573 5.466
2 1 -3.237" 561 =.001 -4.661 -1.803
3 287 694 1.000 -1.480 2.054
3 1 23519 764 =.001 -5.466 -1.573
2 -.287 694 1.000 -2.054 1.480
Based on estimated marginal means
* The mean difference is significant atthe .05 level.
b. Adjustment for multiple comparisons: Bonferroni.
Multivariate Tests
Fartial Eta
Value F Hypothesis df Errar df Sig. Squared
Pillai's trace 572 18.033° 2.000 27.000 =.001 572
Wilks' lambda 428 18.033° 2.000 27.000 =.001 572
Hotelling's trace 1.336 18.033° 2.000 27.000 =.001 572
Roy's largest root 1.336 18.033° 2.000 27.000 =.001 572
Each F tests the multivariate effect of EIStimuli. These tests are hased on the linearly independent
pairwise comparisons among the estimated marginal means. w
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