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Abstract

Findings suggest that emotive information can be recalled better over neutral information due to being encoded differently within memory (Buttafuoco et al., 2018). Based on these findings, the present study seeks to further explore whether emotional intelligence influences the recall of emotion-induced words.  Thirty participants took part in the study, 11 males, 18 females and one non-binary (N= 30; M = 1.67; SD = .547). A mixed, multi-factorial design, of between and within-subject factors. The first independent variable measured the emotional intelligence of the participants, a between-subject factor, categorising results into two groups of high or low intelligence based around the mean (M=150.43). The second independent variable utilised emotion-induced stimuli, a within-subjects factor. Three groups of emotive words were gathered from ANEW (Bradley & Lang, 1999); positive, negative and neutral. The dependent variable measured the number of words recalled correctly by each participant. To analyse the data a mixed 2 x 3 ANOVA was used. Although mean scores did reflect the findings of previous studies, there was a lack of significance of interaction or main effects. As discussed, more complex factors should be considered for a deeper understanding of how emotion effects memory (Steinmetz & Kensinger, 2013).
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Introduction
Emotion and the effect it has on cognition has been widely studied and found to impact processes such as problem solving, attention and memory (Tyng, 2017). The influential role it plays on specifically on memory has been harnessed for a range of fields such as health and well-being (Dominique et al., 2009), enhancing approaches to learning a second language (MacIntyre & Vincze, 2017; Dewaele et al., 2018) and applied in politics, discovering that an individual’s memory of a candidate can be enhanced by engaging their emotions (Civettini, & Redlawsk, 2009). Findings suggest that emotive information can be recalled better over neutral information due to being encoded differently within memory (Buttafuoco et al., 2018). This theory has been tested using emotion-induced stimuli to explore whether individuals are more likely to recollect stimuli that has an emotive connection (Brierley et al., 2007; Khairudin et al., 2012; Fairfield et al., 2015). Other studies (Miller & Godfroid, 2020; Mavrou, 2021) have taken it a step further and questioned whether there is a link between an individual’s emotional intelligence (EI) and their ability to recall emotion-induced stimuli. Although, there appears to be a theme showing that emotion-induced stimuli are more likely to result in higher scores of recall, results differ between studies with EI scores creating different outcomes, such as neutral words being recalled less by individuals with lower EI scores (Toyota, 2011).
Miller & Godfroid’s (2020) recent findings argued that much research is focused on the effect of positive stimuli, highlighting the adverse effect negative stimuli may have on ‘hot cognition’ (Khajavy et al., 2018; Miller et al., 2018) however for some individuals negative stimuli may be more effective for memory in their studies of learning a second language. 
Baños-González et al. (2021) found that advertisements containing ‘COVID-19’ were remembered the most which argues the point of emotion stimulating memory, however the standout emotion was ‘joy’ which reflects the findings that positive emotions are mostly recalled. Based on these findings, the present study seeks to further explore whether emotional intelligence influences the recall of emotion-induced words. 

Hypotheses:
H1. Participants with higher scores of EI will recall more emotion-induced stimuli.
H2. Participants with higher EI scores will recall more positive words than participants with lower EI scores.
H3. Participants with low EI scores will recall fewer neutral stimuli.
H0. There will be no significant effect of emotional intelligence on the amount of recall emotion-induced stimuli.

Method
Participants 
Thirty participants took part in the study, 11 males, 18 females and one non-binary (N= 30; M = 1.67; SD = .547). All participants were students enrolled to study a Psychology related degree at the University of Wales Trinity Saint David (UWTSD) aged between 18 and 51 (M = 29.97; SD = 9.96) and were recruited voluntarily through an Experiment Management System (EMS).

Design 
A mixed, multi-factorial design, of between and within-subject factors. The first independent variable measured the emotional intelligence of the participants, a between-subject factor, categorising results into two groups of high or low intelligence based around the mean (M=150.43). The second independent variable utilised emotion-induced stimuli, a within-subjects factor. Three groups of emotive words were gathered from ANEW (Bradley & Lang, 1999); positive, negative and neutral. The dependent variable measured the number of words recalled correctly by each participant. To analyse the data a mixed ANOVA was used through SPSS. 

Materials 
Qualtrics software was used to create the first part of the experiment, ran on a laptop.  An information sheet (Appendix A) was shown on screen first, which gave a brief description of the experiment and what data would be collected. This was followed by a consent page (Appendix B), this provided participants with data protection, confidentiality and anonymisation information, as well as timings. Participants were asked to read all the information provided, confirm their understanding and agreement, before continuing. Due to emotive nature of the experiment, consideration was made to provide information detailing both factors of emotional intelligence and emotion-induced stimuli, participants were made aware they could stop their participation at any point and withdraw their data. 
Emotional intelligence measure – TEIQue-SF
To measure the emotional intelligence the Trait Emotional Intelligence Questionnaire – Short Form (TEIQue-SF) (Petrides & Furnham, 2006) (Appendix C) was used through Qualtrics Survey System for ease of administration, ensuring that all statements and Likert scales matched the original form. The TEIQue- SF measures the global trait emotional intelligence of an individual and is based on the full form of TEIQue (Petrides & Furnham, 2003) consisting of two items from the 15 subscales, aiming to ensure consistency of statements and adequate coverage of the construct. Total number of questions totalled 30, offering statements such as, ‘On the whole, I am pleased with life’ or ‘Others admire me for being relaxed’ asking the participant to work through swiftly and accurately responding to the statements using a 7-point Likert scale (Likert, 1932), ranging from ‘1’, ‘Completely Disagree’ to ‘7’, ‘Completely Agree’, no other scores were allowed and must have been a whole number between 1-7, no decimal points. Any ‘missing’ scores must have been replaced with a middle value of ‘4’ for scoring. Possible total scores ranged from 30 to 210, high scores indicating high emotional intelligence and low scores, low emotional intelligence.  Fifteen items were negatively worded and required reverse scoring prior to analysis of data collected (Appendix D). A reliability analysis of the questionnaire produced a Cronbach’s Alpha of .63 (Appendix E), lower result than desirable however still within acceptable reliability score (Hinton et al., 2014; Taber, 2018). After the questionnaire had been completed an information screen asked the participant to move on to the laboratory computer for the next phase of experiment.
Emotion-induced stimuli - Experiment 
 The second part of the experiment was created through Superlabs software, which consisted of three categories of emotive-induced words, positive, negative and neutral. All words were randomly selected from Affective Norms for English Words (ANEW) (Bradley & Lang, 1999), such as ‘RAINBOW’, ‘TROUBLE’, ‘TAXI’ (Appendix F). Participants were directed through the software to move from the laptop to the laboratory computer which displayed an instructional screen explaining the next phase of the experiment, asking the participant to press ‘space’ when ready to begin. Each section displayed 20 words, positioned in the middle of the screen on a white background, for 200ms each, with a white blank screen shown for 400ms between each word. When all 20 words were displayed the section ended by asking the participant to think of something for one minute, such as a favourite food or a holiday destination, this was timed through Superlab, with the participant unable to skip the process. The screen then automatically to a screen with a textbox, prompting the participant to type as many words as they could remember from the section they have just seen. This was repeated for all three groups of words. Once the participant completed the three sections the screen displayed a debrief screen (Appendix G) explaining the experiment and gave information to the participant if they wish to remove their data, along with thanking them for taking part in the study. 

Procedure 
Ethical approval was gained, and all researchers adhered to UWTSD (United Trinity Saint David, 2020) and BPS codes of conduct and research guidelines (British Psychological Society, 2021). Participants were recruited through the Experiment Management System and were shown brief information before signing up to the experiment. Researchers ensured that both laptop and laboratory computer were set up ready for experiment, with both Qualtrics survey showing welcome page and computer showing second phase of experiment. Researchers met participants at the laboratory giving simple instructions of beginning at the laptop. The laptop displayed the content created through Qualtrics, starting with the information sheet which briefly explained the experiment and consent information. Consent was gained via Qualtrics in adherence with COVID-19 restrictions and policy. Participants were instructed through the software to read the information and confirm consent, unable to proceed unless all boxes were ticked, and consent agreed. Participants were then asked to provide demographic information, with the option to withhold, in line with ethical guidelines. This then continued to the emotional intelligence questionnaire, which provided the participant with information on how to answer and ensured a score was recorded for all 30 questions. At the end of questionnaire participants were thanked and instructed to move on to the laboratory computer for the next phase of the experiment. The laboratory computer screen showed an introduction to Superlabs task and instructed participants how to proceed. All participants took part in all three conditions, for counterbalancing purposes participants were shown three conditions in a different sequence. Scores of recalled words were totalled out of 20. At the end of the word display section the participants were provided with debrief information on screen and thanked for their participation. Participants were advised on how they could remove their data and asked them to notify the researcher immediately if they wish to do so. To minimise the risk of COVID-19 transmission, researchers ensured that all equipment was disinfected, masks were worn, and experiment slots were booked with this procedure in mind. Anonymity was ensured as participants were greeted by their EMS number, all data was anonymised and remained confidential, before being inputted into SPSS for analysis.
Results
A 2 x 3 mixed design ANOVA was conducted to explore the effect of emotional intelligence (low/high) on the ability to recall emotionally induced stimuli (positive/negative/neutral). The descriptive statistics are defined in Table 1. 
Table 1
Means and standard deviations of recall and emotional intelligence scores
	
	Emotional Intelligence 

	Emotion-induced stimuli
	Low
	High
	Total

	
	M
	SD
	M
	SD
	M
	SD

	Positive
	9.37
	3.90
	10.30
	3.80
	9.87
	3.85

	Negative
	9.50
	3.44
	9.70
	4.31
	9.60
	3.71

	Neutral 
	7.60
	3.00
	8.90
	2.98
	8.10
	3.01

	
	
	
	
	
	


The two-way interaction between emotional intelligence and emotionally induced stimuli was non-significant, F (2, 56) = .27, p = .76, np² = .01. The main effects of emotional intelligence (F (1, 28) = 1.12, p = .30, np² = .04) and emotionally induced stimuli (F (2, 56) = 2.25, p = .12, np² = .07) were also found to be non-significant. 
The means scores showed more positive emotion-induce stimuli were recalled overall, and that participants with high intelligence performed better. Participants in the low intelligence group score for neutral words was the lowest score, however both groups recalled a similar number of negative words. 
All three hypotheses must be rejected, and the null hypothesis accepted due to the non-significant results produced. SPSS outputs included in Appendices. 

Discussion
Analysis of the data did not find a significant result, however, means scores did display the common theme throughout the previous literate, suggesting that high scores emotional intelligence produce higher scores of recall, with positive emotion-induced stimuli recalled the most. Interestingly the mean scores also reflected Toyota’s (2011) findings of participants with lower EI scores recalling lower number of neutral stimuli, however this can not be directly compared due to the difference in emotional intelligence questionnaire used. 

Limitations
Although the TEIQue-SF was chosen due to being high reliability and successfully used in previous studies, the Cronbach’s alpha score of .63 was less than desirable than the generally accepted score of .70. These general accepted scores have been disputed by Taber (2018), however, in future studies reliability should be improved on, either utilising the full questionnaire or using a new measure. 
Considering varied ages of participants, it has been mentioned that age may affect the ability to recall stimuli (Earles et al., 2016; Kapucu et al., 2008) however Grühn et al. (2005) found no age bias, emotion-induced words were remembered better over neutral words but not significant finding between positive and negative which also reflects the current findings.
It has been argued that personality should also be included as a measure, alongside intelligence, as high scores personality traits such as neuroticism or introversion could mean an individual is more likely to recall or respond to emotion-induced stimuli (Janowsky, D. S. (2001). Research has also highlighted that recall may be influenced by personal relevance (Buttafuoco et al., (2017), certain stimuli stands out to an individual (Fink et al., 1996; Worthen et al., 2000), based on Beck’s (1996) schematic theory, implying that if an individual holds a negative schema such as believing they are ‘stupid’ they are more likely to recall the word ‘stupid’ or experience a feeling of familiarity with certain words. This was discussed in Wittekind et al.’s (2014) study on mood-congruent memory (Blaney, 1986), where depressed participants related to stimuli more relevant to themselves which was also supported by previous studies (Moritz et al., 2008; Howe & Malone, 2011). Interestingly Moritz et al. (2005) found that depressed patients recalled fewer neutral words than healthy patients, which mirrors the findings of the current study where the low emotional intelligence group recalled fewer neutral words. 
Implications
Findings could be harnessed for deeper exploration into the influence semantic networks and emotion have on memory, which has recently been harnessed to explore depression and recall by Fatima et al., (2021) with the aim to evaluate mental health approaches.
Conclusion
Although mean scores did reflect the findings of previous studies, there was a lack of significance of interaction or main effects. As discussed, more complex factors should be considered for a deeper understanding of how emotion effects memory (Steinmetz & Kensinger, 2013). Further research could also control for current mood state and individual difference such as personality traits, as shown in Baños-González et al.’s study (2021). 
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Appendix E

	Reliability Statistics

	Cronbach's Alpha
	Cronbach's Alpha Based on Standardized Items
	N of Items

	.627
	.602
	30
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Appendix H


	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation
	Skewness
	Kurtosis

	
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error
	Statistic
	Std. Error

	EI_TOTAL
	30
	130.00
	197.00
	150.4333
	13.25788
	1.570
	.427
	4.175
	.833

	Valid N (listwise)
	30
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Appendix J

	Box's Test of Equality of Covariance Matricesa

	Box's M
	6.604

	F
	.955

	df1
	6

	df2
	2827.326

	Sig.
	.454

	Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groups.

	a. Design: Intercept + EI_GROUPS 
 Within Subjects Design: EISTIM















Appendix K

	Mauchly's Test of Sphericitya

	Measure:   MEASURE_1  

	Within Subjects Effect
	Mauchly's W
	Approx. Chi-Square
	df
	Sig.
	Epsilonb

	
	
	
	
	
	Greenhouse-Geisser
	Huynh-Feldt
	Lower-bound

	EISTIM
	.985
	.411
	2
	.814
	.985
	1.000
	.500

	Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix.

	a. Design: Intercept + EI_GROUPS 
 Within Subjects Design: EISTIM

	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 table.



















Appendix L 

	Levene's Test of Equality of Error Variancesa

	
	Levene Statistic
	df1
	df2
	Sig.

	Positve
	Based on Mean
	.051
	1
	28
	.823

	
	Based on Median
	.067
	1
	28
	.798

	
	Based on Median and with adjusted df
	.067
	1
	27.986
	.798

	
	Based on trimmed mean
	.063
	1
	28
	.804

	Negative
	Based on Mean
	.222
	1
	28
	.641

	
	Based on Median
	.207
	1
	28
	.652

	
	Based on Median and with adjusted df
	.207
	1
	25.024
	.653

	
	Based on trimmed mean
	.216
	1
	28
	.646

	Neutral
	Based on Mean
	.140
	1
	28
	.711

	
	Based on Median
	.024
	1
	28
	.879

	
	Based on Median and with adjusted df
	.024
	1
	27.986
	.879

	
	Based on trimmed mean
	.112
	1
	28
	.740

	Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

	a. Design: Intercept + EI_GROUPS 
 Within Subjects Design: EISTIM














Appendix M

	Descriptive Statistics

	
	EI_GROUPS
	Mean
	Std. Deviation
	N

	Positve
	Low
	9.3684
	3.90456
	19

	
	High
	10.7273
	3.77070
	11

	
	Total
	9.8667
	3.84827
	30

	Negative
	Low
	9.5263
	3.43784
	19

	
	High
	9.7273
	4.31488
	11

	
	Total
	9.6000
	3.71019
	30

	Neutral
	Low
	7.6316
	3.00390
	19

	
	High
	8.9091
	2.98176
	11

	
	Total
	8.1000
	3.00975
	30




















Appendix N

	Tests of Within-Subjects Effects

	Measure:   MEASURE_1  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	EISTIM
	Sphericity Assumed
	48.087
	2
	24.043
	2.252
	.115
	.074

	
	Greenhouse-Geisser
	48.087
	1.970
	24.407
	2.252
	.115
	.074

	
	Huynh-Feldt
	48.087
	2.000
	24.043
	2.252
	.115
	.074

	
	Lower-bound
	48.087
	1.000
	48.087
	2.252
	.145
	.074

	EISTIM * EI_GROUPS
	Sphericity Assumed
	5.820
	2
	2.910
	.273
	.762
	.010

	
	Greenhouse-Geisser
	5.820
	1.970
	2.954
	.273
	.759
	.010

	
	Huynh-Feldt
	5.820
	2.000
	2.910
	.273
	.762
	.010

	
	Lower-bound
	5.820
	1.000
	5.820
	.273
	.606
	.010

	Error(EISTIM)
	Sphericity Assumed
	597.758
	56
	10.674
	
	
	

	
	Greenhouse-Geisser
	597.758
	55.166
	10.836
	
	
	

	
	Huynh-Feldt
	597.758
	56.000
	10.674
	
	
	

	
	Lower-bound
	597.758
	28.000
	21.348
	
	
	










	




Appendix O

	Tests of Between-Subjects Effects

	Measure:   MEASURE_1  

	Transformed Variable:   Average  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Intercept
	7253.895
	1
	7253.895
	432.981
	.000
	.939

	EI_GROUPS
	18.695
	1
	18.695
	1.116
	.300
	.038

	Error
	469.094
	28
	16.753
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Study Debrief Sheet

The effect of emotional intelligence on memor
words

ry.recal for emotion-induced

Thank you for taking part n ths study.

The aim of this study was to investigate the hypothesis that emotional
intelligence affects an indviduals abilty to recallemotion-induced words over neutral
words. We specifically wanted to explore whether individuals with higher levels of
emotional intsligence were beter able to recall words. Previous research, such as.
that conducted by Toyota (2011) has suggested that level of emotional nteligence
can have an impact on the recallof emotion-induced stimuk, and words were chosen
n this stugy to Induce positve and negative emotions n participants, as viell as
neutral words used as a control conditon.

If you wish to withdraw your data from the study you must tell the researcher
now. Afterthis point, 2l of your data wil remain confidential, and we wil not trace it
back to you.

I taking partn this study has raised any questions, please speak to the researchers
or contact the academic supervisor Stacey Coleman: stacey cORMAN@UIISA 30 UK

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

Level Five Students

Eiiesha Day 2114351
Nia Wyn James 200945
Toni Hayward 1905403
Satha Mahmood 2006732
Lown John 1301958

Carly Evans 2007011

BSc Psychology.
BSc Psycholooy. and Counseling

University of Wales Trinity Saint David, Swansea
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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 o take part

‘The purpose of this study is to explore the effect of emotional intelligence.
on the recall of different types of stimuii. 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 inteligence
+ Taking part in a task that assesses memory recal

Atthe end of the study you will be provided with the study debrief. If you
have any questions or concers about this study, please contact the
research supervisor Stacey Coleman on stacey.coleman@uwisd ac.uk

1 you are happy to take part n this study, please click the button below to
direct you to the consent form for the study.

you feel you want to leave the study, you can do o at any time by closing
the browser on your computer or nolifying 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
uniraceable to later delete. If you do not wish for your data {o be used,
please ensure you inform the researcher.




