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Abstract

Emotional Intelligence (EI) is the capacity to be aware of your emotions, control and express them. It allows for empathy and the ability to have healthy relationships. EI levels have been linked to the memory recall rates of emotional stimuli. Several studies find a link that show individuals with elevated levels of EI are able to recall larger quantities of emotional stimuli than those with low levels of EI. This study tested the hypothesis that elevated levels of trait EI are significantly linked with better recall rates of emotion-induced stimuli. The stimuli being a set of words split into three groups of positive, negative and neutral. A cohort of 30 participants (11 male, 18 female, 1 non-binary. Age M = 29.97, SD = 9.96) took part in this study. Each participant filled an EI questionnaire (TEIQue-SF) then completed a memory task of recalling the words from each group. The results were run through a mixed ANOVA. Findings were not in line with previous research and no significance was found. 





















Exploration of the effect of trait emotional intelligence on memory recall of emotion-induced stimuli.

Introduction

This study aims to explore whether high or low emotional intelligence (EI) affects memory recall of emotion-induced words. There are differing findings throughout previous studies, as referenced below, leading to a continuation of research in the field. 
           Emotional intelligence has been defined by Salovey and Mayer (1990) as ‘‘The ability to monitor one’s own and others’ feelings, to discriminate among them, and to use this information to guide one’s thinking and action.’’ Ayer and Salovey (1997) broke down EI into four traits: Perceiving, facilitating, understanding, and managing emotions. There is a distinct difference between trait EI and ability EI. Trait EI is measured by self-reporting (Fellner et al., 2007), typically using a questionnaire such as TEIQue-SF (Petrides et al., 2006). This means it is a trait of an individual’s personality and not their ability. 
Ability EI is measured using scales such as the Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT) (Mayer et al., 2003). Carroll (1993) stated “The conceptualisation of EI as a personality trait leads to a construct that lies wholly outside the taxonomy of human cognitive ability (Carroll, 1993). This describes well the separation of trait EI from ability EI. 
Many studies cross over subcategories of both, such as Coffey et al. (2003). Coffey et al. had results that displayed an association between emotional attention and performance on an Emotional Stroop (Williams et al., 1996) task. The more attentive gaining higher results. However, that study used extra categories such as mood awareness and alexithymia, each with their own scales of measurement; Mood Awareness Scale (MAS) (Swinkels & Giuliano, 1995) and Toronto Alexithymia Scale (TAS-20) (Bagby et al., 1994). The results being based on several variables created by different scales.
There are other studies that point towards a link between high trait EI and memory recall of emotional-induced stimuli, such as images or faces expressing emotions. Lea et al. (2018), using the TEIQue-SF and eye tracking, found that participants with high EI fixated on positive stimuli for longer periods. Steinmetz & Kensinger (2012) also state that usually it is emotional information that is remembered better than neutral information and that it is more difficult for individuals to disengage from.
Mavrou (2021) reports that a 2003 study by Furnham and Petrides found no significant link between trait EI and the ability of the individuals. Mavrou claims that the findings of Coffey et al. (2003) and Furnham and Petrides (2003) point towards significant associations occurring due to the content of the emotion-induced stimuli rather than the EI of the participants. 
[bookmark: _Int_N6tzQ0wU]The above studies research the links between EI and memory recall, however, they include conditions that remove focus from purely the effect of trait EI on recall of emotional stimuli. For example, using a Stroop task introduces colours and recognition. The use of expressive faces assumes that participants interpret facial expression in the same way, which is unreliable (Sheaffer et al., 2009). The use of sub-categories breaks down trait EI into separate variables, which removes focus from trait EI being studied as a whole.
[bookmark: _Int_6gYdzba7]Mavrou (2021) states, evidence for the effect of trait EI on memory recall is less clear. However, Toyota (2011), researched interaction between high and low EI with emotional wording in three categories: pleasant, neutral and unpleasant. Toyota used the Emotional Skills and Competence Questionnaire (ESCQ) (Takšic, 1998) to split participants into high and low EI groups. The results find a significant interaction between EI level and the emotion-induced stimuli. The pleasant and unpleasant words were recalled more than neutral words, respectively. 
This study will be similar to Toyota’s however, to maintain regularity of display times and a more controlled environment, computer programmes will be used to display stimuli and record scores. As above studies show significant associations between high EI and high memory recall of emotion-induced stimuli, it is expected that this study will discover that participants with high EI will recall more emotion-induced words than those with low EI.

Method

Participants
30 participants took part in this study. Of those 30, 11 male, 18 female, 1 non-binary. Ages ranged from 18 to 51 (M = 29.97, SD = 9.96). Participants were recruited via the Experiment Management System (EMS) as used at University of Wales Trinity Saint David (UWTSD) laboratories. All were students on the BSc Psychology and BSc Psychology and Counselling courses at UWTSD.

Design
This study was a 2 x 3 mixed ANOVA. The first independent variable (IV1) was a between-subjects factor of Emotional Intelligence (EI), consisting of two levels – High EI and Low EI. Participants entered the high or low EI category depending on their TEIQue-SF score (M = 128.70, SD = 13.97). Participants with a score below the mean of 128.70 entered the Low EI group. Participants with a score of and above the mean of 128.70 entered the High EI group.
The second independent variable (IV2) was emotion-induced stimuli. This was a set of words categorised by their emotional nature: Positive, negative and neutral. This created three categories within IV2. The dependant variable (DV) was the number of words recalled by participants.
The study was analysed using Mixed ANOVA. Also referred to as ‘Split-plot’ or ‘mixed between-within subjects’ (Pallant, 2020). A suitable test for main effects for each of the IVs whilst also testing for any significant interaction.

Materials
Participants completed a questionnaire designed to measure their EI. The questionnaire used was the Trait Emotional Intelligence Questionnaire – Short Form (TEIQue-SF) (Petrides et al., 2006) (See Appendix A). The TEIQue-SF is measured using a Likert scale (Likert, 1932) scoring from 1 to 7. For example, question 1 was – Expressing my emotions with words is not a problem for me. The answer scale was: 1 = Completely Disagree, 2 = Disagree, 3 = Somewhat disagree, 4 = Neither agree nor disagree, 5 = Somewhat agree, 6 = Agree, 7 = Completely agree. Each question permits a singular response before progression.	
Within the TEIQue-SF there are questions requiring reverse scoring prior to the analysis. 15 were reverse scored: questions 2, 4, 5, 7, 8, 10, 12, 13, 14, 16, 18, 22, 25, 26 and 28. The lowest possible score would be 30, suggesting an exceptionally low level of EI. The highest possible score would be 210, suggesting an elevated level of EI. 	
To administer the TEIQue-SF, it was entered onto Qualtrics, making it accessible to participants through the lab’ computers. 
Words to create the three categories of positive, negative and neutral stimuli, were chosen at random from the Affective Norms for English Words (ANEW) (Bradley & Lang, 1999) list (See Appendix B). The task required participants to watch the computer screen while 20 words were displayed one by one. Intervals of display were: 2000ms on, followed by 400ms of blank screen, continually until all 20 words had been displayed. This was followed by a 60 second message instructing the participant to think of; your favourite place to eat/favourite place to drink/a holiday location. Then an instruction to type all recalled words was displayed. Once all recalled words were entered, the participant had instructions to click the arrow. This progressed onto the next set of stimuli and the process repeated until all three categories (positive, negative and neutral) were completed. This task was created on specialist software named Superlabs. 
The study took place within the lab’s at UWTSD. In each room, there was a laptop alongside a desktop screen and keyboard. Participants were instructed that to begin the study they needed to first use the laptop then follow instructions leading them onto the desktop. They were also informed that Covid-19 guidelines had been followed regarding sterilisation.

Procedure
Participants were recruited via Experiment Management System (EMS), software used at UWTSD to take part in research studies. Participants began on the laptop where Qualtrics was ready loaded on the first screen. The first two pages consisted of the information page (See Appendix C), consent form (See Appendix C) and consent questions. Following consent, the TEIQue-SF questionnaire began. On completion, participants were instructed by an on-screen message, to move onto the desktop where Superlabs was pre-loaded and begin the recall task. On completion, participants were thanked, shown a debrief form (See Appendix D) and given opportunity to ask questions. BPS (2014) ethical guidelines were followed throughout to ensure welfare of participants was priority.
		Data was downloaded from Qualtrics and Superlabs, collated and run through a mixed ANOVA analysis using SPSS.

Results
A 2 x 3 mixed ANOVA was conducted to explore the effect of EI on memory recall of words across three categories. The words were categorised as positive, negative and neutral. Data was reverse scored where necessary and a reliability test conducted, giving a Cronbach's Alpha of .63. Due to this low reliability score, items with negative values within the Item-Total Statistics table were removed and the analysis run again. This produced a Cronbach’s Alpha of .70 (See Appendix F) which meant reliability was now good and thus results were final. Levene’s test of equality of error variances produced means of no significance (>.05) (.80, .55, .60) (See Appendix G). Box’s M was also non-significant at >.05 (.28) (See Appendix H). Mauchly’s test of sphericity, also non-significant at >.05 (.80) (See Appendix I). The Wilk’s lambda in the multivariate tests was non-significant at .73 (See Appendix J).
IVs were as follows: Level of EI as two groups: High and Low, and Emotion-Induced Stimuli in three groups of words titled Positive, Negative and Neutral. The DV was the memory recall score. Variables of the descriptive statistics are displayed in table 1. 	

Table 1
Means and Standard Deviations in Stimuli Recall across High and Low Emotional Intelligence groups
	
	Emotional Stimuli
	
	Emotional Intelligence
	

	
	
	High
	Low
	Total

	
	
	    M               SD
	     M                 SD
	   M                SD

	
	Positive
	10.25           3.96
	   9.61              3.87
	 9.87             3.85

	
	Negative
	 9.42             4.25
	   9.72              3.43
	 9.60             3.71

	
	Neutral
	 8.75             2.90
	   7.67              3.09
	 8.10             3.01




The two-way interaction between emotional intelligence and emotion-induced stimuli was found to be non-significant, F (2, 56) = .34, p > .05 (= .71), np2 = .01. The main effect of the emotion-induced stimuli was also found to be non-significant, F (2, 56) = 2.23, p > .05 (= .12), np2 = .07. As was the main effect of emotional intelligence F (1, 28) = .28, p > .05 (= .60), np2 = .01.

Figure 1
Means of recall scores across the three groups of emotion-induced stimuli
[image: ]
Note. Words = emotion-induced stimuli. 1 = Positive, 2 = Negative, 3 = Neutral. EI groups 1 = Low (blue), 2 = High (red).	


Discussion

The results oppose the hypothesis of this study whereby participants with high EI would have higher recall scores of emotion-induced words. Thus, the hypothesis is rejected, and the null hypothesis accepted.
In studies noted in the introduction, significant effects were found between high EI and memory recall (Coffey et al., 2003; Lea et al., 2018; Toyota, 2011). This was not reflected in this research. 
This study retained EI as a singular factor split into two groups, high and low. The research referenced in the introduction measured separately the four factors of EI as put forward by Mayer and Salovey (1997). This could contribute to the difference in results. Independently, each factor may have significant interaction with differing IVs. However, when studied as a whole, those factors operating as a combined event, result in there being no significant effect on this occasion.
Direct comparisons are not valid due to referenced research using different materials. This study used the TEIQue-SF (Petrides et al., 2006) whereas Coffey et al. (2003) used Trait Meta-Mood Scale (Salovey et al., 1995), Toronto Alexithymia Scale (Bagby et al., 1994) and the Mood Awareness Scale (Swinkels & Giuliano, 1995). This is another possible implication.
Noteworthy is that although the results were non-significant, there is a visible trend best captured in Figure 1. This shows the gap between high and low EI scores on neutral stimuli. It is not enough to be significant but there is a larger difference between the groups than on emotional stimuli.
A crucial factor to consider is age. Participant’s age ranged from 18 to 51. Waring and Kensinger (2009) states there is evidence supporting the benefit of emotion on memory for older adults. However, despite this, the strength and composition of emotional memory in older and younger adults has varied results. The reading ability of participants must also be accounted for in future studies. If words are not displayed at an interval suitable for slow readers, that would create a disadvantage.
Limitations within this study were prevalent. Participants were recruited from Psychology and Psychology and Counselling degree students. This could create bias in that they have similar interests and share characteristics. A sample from the public would provide participants with a greater range of backgrounds and experiences. 
The lack of time constraint during typing of recalled words could affect results. Due to no time frame, participants could have taken as long as desired. This lack of uniformity could benefit some and be detrimental to others. 
Finally, the current circumstances of the global pandemic (Covid-19) could affect outcome. General anxiety around the risks of contraction could contribute to participants feeling uncomfortable, anxious or resentful regarding their presence at the laboratories. This would require further investigation to source evidence to support but it would be inappropriate to ignore it as a possible factor.
These results differ to those referenced in the introduction; therefore, it would be prudent to perform another study with designed differences. Participants should be recruited from the general public and the introduction of a time frame to complete recall score. Although all necessary precautions were taken, the effect of the pandemic will not be fully understood until the study can be repeated during times of normality. These differences would create an excellent comparison to this study whilst maintaining the exploration of trait EI as a singular variable rather than its individual components.
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Appendix B
	
	Positive
	Negative
	Neutral

	1
	Wonder
	Bastard
	Wine

	2
	Trust
	Absurd
	Zest

	3
	Warmth
	Anxious
	White

	4
	Thankful
	Angry
	Utensil

	5
	Satisfied
	Betray
	Taxi

	6
	Pleasure
	Chaos
	Sun

	7
	Proud
	Broken
	Street

	8
	Rainbow
	Brutal
	Thermometer

	9
	Relaxed
	Coarse
	Skyscraper

	10
	Passion
	Corpse
	Plant

	11
	Party
	Cruel
	Nature

	12
	Nourish
	Defeated
	Pasta

	13
	Loved
	Destruction
	Snow

	14
	Lucky
	Disgusted
	Mushroom

	15
	Luxury
	Dreadful
	Muffin

	16
	Joyful
	Failure
	Milk

	17
	Legend
	Gloom
	Icebox

	18
	Kiss
	Foul
	Hairdryer

	19
	Hope
	Hostile
	Grass

	20
	Humour
	Morbid
	Flag

	
	
	
	















Appendix C

Study Information
 
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
· Complete 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.

f 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.
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Study Consent Form
I understand that this research study is being carried out by a group of 2nd year Psychology Students for the purpose of a module assessment, and that taking part in this study will involve completing a questionnaire assessing emotional intelligence and taking part in a computer-based task where I will view a variety of different words. 
I understand that this study will take approximately 20 minutes to complete.
I understand that participation in this study is voluntary, and I am free to withdraw participation at any time during or before the end of the study without giving a reason. 
I understand that once I complete the study my data will remain confidential and will not be traced back to me as a code will be assigned in place of my name and unique EMS identification number. The data collected will be stored indefinitely in accordance with the Data Protection Act.
I am aware that if I have concerns about the study, I can contact the researchers at any time during or after the study on 
Eliesha Day 2114351@student.uwtsd.ac.uk 

 
Nia Wyn James 2009846@student.uwtsd.ac.uk 

Toni Hayward 1905403@student.uwtsd.ac.uk 

Sabha Mahmood 2006732@student.uwtsd.ac.uk 

Lowri John 1301958@student.uwtsd.ac.uk

Carly Evans 2007011@student.uwtsd.ac.uk 


or the module lead Stacey Coleman on (stacey.coleman@uwtsd.ac.uk), should I have any concerns.
I also understand that at the end of the study I will be provided with a debrief form.
Please tick the boxes below to confirm: 

¨ I am aged 18 years of age or over 

¨ I understand I can withdraw at any time without penalty 

¨ I understand my data will be held confidentially with a code assigned in place of my name 

¨ 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 
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 the hypothesis that emotional intelligence affects an individual’s ability to recall emotion-induced words over neutral words. We specifically wanted to explore whether individuals with higher levels of emotional intelligence were better able to recall words. Previous research, such as that conducted by Toyota (2011) 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

Eliesha Day 2114351 
Nia Wyn James 2009846
Toni Hayward 1905403 
Sabha Mahmood 2006732
Lowri John 1301958
Carly Evans 2007011 



BSc Psychology
BSc Psychology and Counselling

University of Wales Trinity Saint David, Swansea
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