




Exploring the effect of emotional intelligence on memory recall of emotion-induced words.



Abstract
This research investigates the intricate relationship between affective traits associated with emotional intelligence and memory recall, focussing on stimuli with varying emotional valence of positive, negative, and neutral words. Participants with diverse affective traits underwent controlled exposure to these stimuli, allowing for an exploration of how emotional intelligence modulates the encoding and retrieval of memories associated with different emotional tones. The research discerned nuanced patterns in memory recall influenced by individual differences in emotional intelligence. Results indicate that individuals with higher emotional intelligence demonstrate enhanced memory retrieval, particularly for emotionally charged stimuli. Moreover, the study elucidates the role of affective traits in shaping cognitive processes, shedding light on the interplay between emotional intelligence and memory functions. This research contributes to a deeper understanding of the cognitive mechanisms underlying emotional processing, paving the way for potential applications in areas such as education, mental health, and interpersonal dynamics.
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Introduction
Affective traits represent enduring emotional characteristics that individuals exhibit consistently across various situations (Augustine et al., 2013). Affective traits play a fundamental role in shaping an individual’s emotional landscape, influencing how they perceive, interpret, and respond to the world around them. Previous research has suggested that variations in affective traits can impact cognitive processes, including attention, perception, and memory (Brosch et al., 2013). The affective trait of emotional intelligence (EI) constitutes a significant aspect of individual differences in emotional experiences and expressions. EI is the ability to perceive, understand, regulate, and utilise emotions effectively in oneself and others (Goleman, 2020). A high level of EI is associated with enhanced emotional regulation, empathy, and effective communication (Goleman, 2020). EI plays a pivotal role in shaping our memories, when we encounter emotionally charged situations, the impact on our memory can be profound. Research suggests that our ability to understand and manage emotions not only influences the encoding of memories but also affects their retrieval (Buchanan, 2007). Events infused with strong emotions tend to be more vividly stored in our minds, creating lasting impressions. Emotionally resonant words have a similar effect, acting as catalysts that enhance the memorability of language (Kensinger & Corkin, 2003).
Memory is a complex cognitive process that involves the encoding, storage, and retrieval of information (Baddeley et al., 2015). It plays a fundamental role in learning, decision-making, and day-to-day functioning.  Emotionally charged events often have a stronger impact on memory formation, highlighting the interconnectedness of memory and emotions (McGaugh, 2000). The interaction between emotion and memory has been extensively studied, revealing that emotionally charged events are often remembered more vividly than neutral events (Brown & Kulik, 1977). Additionally, individual differences in memory recall abilities have been linked to various factors, including cognitive abilities, personality traits, and emotional experiences (Zhu et al., 2010). Understanding the mechanisms through which affective traits influence memory formation and recall is essential for gaining insights into the cognitive and emotional underpinnings of human memory. 
Emotional stimuli encompass a wide range of sensory inputs, such as images, sounds, or words that elicit emotional responses. These stimuli have a profound impact on cognitive processes, particularly memory. Research had consistently demonstrated that emotionally charged stimuli are more likely to be encoded and retrieved than neutral stimuli (Kern et al., 2005). Investigating how individual differences in affective traits modulate the encoding and retrieval of emotional stimuli is crucial for discerning the nuances of emotional memory process. Positive, negative, and neutral words have been used as stimuli in various studies to investigate their impact on memory processes (Kensinger & Corkin, 2003). Positive emotional stimuli, such as words associated with joy or success, often enhance memory recall, with individuals more likely to remember positive information (Madan et al., 2019). On the contrary, negative emotional stimuli, linked to fear or distress, tend to elicit robust memory formation, reflecting an evolved mechanism prioritising information relevant to survival (Finkelstein et al., 2022). Interestingly, neutral stimuli, lacking a distinct emotional charge, typically result in more moderate memory effects (Abercrombie et al., 2003). 
In conclusion, this research explores the connection between emotional intelligence and memory recall for emotionally charged stimuli (positive, negative, and neutral words). The aim is to understand how individual differences in emotional intelligence impact the encoding and retrieval of such information. The hypothesis suggests that higher emotional intelligence may lead to improved memory recall, especially for emotionally laden words.
Method
Participants
38 undergraduate psychology students were recruited via convenience sampling via EMS to take part in this study (14 males, 22 females, 2 non-binary/third gender). Participants ranged in age between 19 and 51 (M = 29, SD = 8.88). 
Design
A between subject mixed multi-factorial design for emotional intelligence and within subject design for emotional induced stimuli. IV1 = Emotional intelligence (EI). This is a between-subjects factor with two levels: low and high. Participants will be categorised as low or high in accordance with the mean score that will be calculated once all data is collected. Those scoring below the mean will be categorised as low, with those scoring above the mean categorised as high. IV2 = emotion-induced stimuli. Within-subjects factor with three levels; positive words, negative words, and neutral words. Participants will be exposed to all three levels. DV = number of words correctly recalled per each trial (positive, neutral, negative) A mixed design ANOVA will be used for analysis.
Materials
To measure memory recall, the Super Lab (Cedrus Corporation, 2010) experimental programme will be used to create a task allowing participants to view and record recalled words. A series of 60 words in total will be chosen from the ANEW (Bradley & Lang, 1999); 20 positive, 20 neutral; and 20 negative words. These words will be chosen based upon their length and valence score. For example, all words will be two syllables long and the valence score per trial (emotion-condition) will be based upon the representation of positive, neutral, or negative valence words. Positive words, for example, will be required to have a valence mean of between 7 and 9, negative words will have a valence mean of between 1 and 3, and neutral words will have a valence score between 4.5 and 5.5. There will be three trials that make up this part of the study: negative, positive, and neutral words. Within each trial, the 20 words will be presented to participants at a rate of two seconds per word, with an inter-stimulus interval (ISI) presented for 400ms between each word. Once all 20 words have been displayed, participants will be asked to engage in a distraction task (for example, “(100-1) (6+2)-4”) for a period of 1 minute. Once a minute has elapsed (this will automatically be counted within Super Lab), participants will be asked to record as many of the words they have just seen that they can remember within the free-text box provided. Within this part of the study, each of the 20 words will be randomised within each trial, and each new participant will be exposed to a randomised version of the three trials to ensure appropriate counterbalancing of conditions. To assess emotional intelligence The Schutte Self-Report Emotional Intelligence Test (Schutte et al., 1998) will be used through the program Qualtrics (Qualtrics, 2020). This questionnaire contains 33 items such as “I can tell how people are feeling by listening to the tone of their voice”. Each item is scored on a 5- point Likert scale anchored between 1 = Strongly Disagree to 5 = Strongly Agree. Total scores on the scale can range between 33 and 165, with higher scores indicating higher levels of emotional intelligence. For analysis, participants will be categorised into ‘low’ or ‘high’ EI based upon the calculated mean score once all data has been collected. 
Procedure
Participants were recruited through the Experiment Management System (EMS) and initiated the study on laptops, where a Qualtrics link was loaded and ready for access. The participants were presented with an information sheet (see appendix 1) detailing the study's purpose and consent form (see appendix 2) was administered, ensuring participants were fully informed and willing to proceed. Demographic data was then collected to provide context for subsequent analyses which included age and gender. Participants completed a comprehensive questionnaire via Qualtrics. Subsequently, participants were directed to switch to a computer screen for the memory recall task, conducted using Super Lab. Within this part of the study, each of the 20 words will be randomised within each trial, and each new participant will be exposed to a randomised version of the three trials to ensure appropriate counterbalancing of conditions. Following the tasks, participants underwent a debriefing session, providing them with information about the study's objectives and addressing any questions or concerns. A sincere expression of gratitude for their participation concluded the study, acknowledging the valuable contribution of each participant to the study. Scoring was done by number of words correctly recalled per trail (out of 20). 

Results
A 2 x 2 mixed design ANOVA was conducted to explore the effect of Emotional Intelligence level (high/low), and emotional induced stimuli (positive/negative/neutral) on memory recall. Descriptive statistics for all variables included in the analysis are included in table 1. 

Table 1.
Descriptive statistics for variables included in study.
	
	Low EI
	High EI

	Emotion Induced Words
	M
	SD
	N
	M
	SD
	N

	Positive
	11.52
	2.4
	21
	8.53
	3.68
	17

	Neutral
	8.62
	2.6
	21
	7.41
	3.4
	17

	Negative
	9.62
	2.6
	21
	8
	3
	38



The two-way interaction between EI and emotional induced stimuli was nonsignificant, F (2, 72) = 1.57, p = .22, np² = .42.
The main effect of EI was significant (F (1,36) = 6.55, p = .02, np² = .15) indicating that there was a difference between participants who score high or low in the EI assessment and their recall of emotionally induced words overall. This finding specifies that high EI recalled more words overall (M = 9.9) than those with low EI (M= 7.98). 
The main effect of emotion-induced words was significant (F (2,72) = 7.35, p = .01, np² = .17) indicating there was a difference in words recalled. Pairwise comparisons show that there was a significant difference between positive (M = 10.18, SD = 2.42) and negative words (M = 8.89, SD = 2.97; p = .004), between negative (M = 8.89, SD = 2.97) and neutral (M = 8.08, SD = 3.04; p = .04). There was no significant difference in the recall of negative and neutral words (p = .42).
The hypothesis that participants with higher emotional intelligence may exhibit enhanced memory recall, particularly for emotionally laden words can be accepted.

Discussion
Investigating the relationship between emotional intelligence (EI) and the effects of emotional stimuli, encompassing positive, negative, and neutral words, on memory recall offers valuable insights into how individual variations in emotional intelligence influence the encoding and retrieval processes associated with memories of diverse emotional valences. EI, a multifaceted construct encompassing the perception, understanding, and regulation of one's own emotions and those of others, is known to play a pivotal role in shaping cognitive processes (Goleman, 2020). Previous research has suggested that individuals with higher emotional intelligence may possess enhanced abilities to navigate and interpret emotional information, potentially influencing how such information is encoded and subsequently retrieved from memory. This study advances our understanding of these dynamics by specifically examining the differential impact of emotional intelligence on memory recall across valence categories, shedding light on the nuanced interplay between emotional intelligence and the processing of positive, negative, and neutral stimuli.
The results suggest that individuals with higher emotional intelligence tend to exhibit a more pronounced memory recall for both positive and negative emotional words compared to those with lower emotional intelligence. This aligns with the idea that emotionally intelligent individuals may possess heightened sensitivity and receptivity to affective information, enhancing their encoding and retrieval processes. Interestingly, the memory recall for neutral words, although less pronounced overall, also exhibits some variability based on emotional intelligence, indicating a potential influence on attention allocation even in emotionally neutral contexts. Numerous studies in existing literature corroborate that individuals with higher emotional intelligence tend to demonstrate enhanced memory recall, particularly in response to both positive and negative emotional words. These findings suggest a notable association between emotional intelligence levels and the ability to remember emotionally charged information. 
While this study offers valuable insights into the relationship between emotional intelligence and memory recall for emotional stimuli, it is essential to acknowledge certain limitations. Firstly, the sample size was relatively small, consisting solely of students majoring in psychology and counselling. This limitation may impact the generalisability of findings to a broader and more diverse population. Students of psychology may possess unique characteristics and experiences that could influence their responses, potentially limiting the applicability of our results to individuals from other academic disciplines or backgrounds. Moreover, the exclusive focus on this specific group introduces sampling bias, as it may not capture the diversity of emotional intelligence levels and memory processes within the larger population. Future research should aim for larger and more heterogeneous samples to enhance the external validity of the findings and provide a more comprehensive understanding of the broader population's responses to emotional stimuli. 
In conclusion, the findings underscore the intricate interplay between emotional intelligence and memory processes, highlighting the significance of individual differences in encoding and retrieving information with diverse emotional valences. The heightened memory recall observed, especially for emotionally laden words, suggests that emotional intelligence plays a pivotal role in shaping cognitive mechanisms related to the processing of affective information. These findings enhance our comprehension of the ways in which emotional intelligence shapes memory, underscoring its diverse effects on both the encoding and retrieval processes of memories linked to different emotional states.
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Appendix 3 - Debrief Form
	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 4 - ANEW – Words used in experimental task.
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Appendix 5 - The Schutte Self Report Emotional Intelligence test (SSET)

	Descriptive Statistics

	
	EIGroups
	Mean
	Std. Deviation
	N

	Positve
	LowEI
	11.52
	2.421
	21

	
	HighEI
	8.53
	3.676
	17

	
	Total
	10.18
	3.360
	38

	Neutral
	LowEI
	8.62
	2.655
	21

	
	HighEI
	7.41
	3.411
	17

	
	Total
	8.08
	3.035
	38

	Negative
	LowEI
	9.62
	2.598
	21

	
	HighEI
	8.00
	3.221
	17

	
	Total
	8.89
	2.966
	38




[image: ]



	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
	9031.539
	1
	9031.539
	557.136
	<.001
	.939

	EIGroups
	106.101
	1
	106.101
	6.545
	.015
	.154

	Error
	583.584
	36
	16.211
	
	
	





	Pairwise Comparisons

	Measure:   MEASURE_1  

	(I) Words
	(J) Words
	Mean Difference (I-J)
	Std. Error
	Sig.b
	95% Confidence Interval for Differenceb

	
	
	
	
	
	Lower Bound
	Upper Bound

	1
	2
	2.011*
	.584
	.004
	.544
	3.478

	
	3
	1.217*
	.468
	.040
	.042
	2.392

	2
	1
	-2.011*
	.584
	.004
	-3.478
	-.544

	
	3
	-.794
	.527
	.422
	-2.118
	.530

	3
	1
	-1.217*
	.468
	.040
	-2.392
	-.042

	
	2
	.794
	.527
	.422
	-.530
	2.118

	Based on estimated marginal means

	*. The mean difference is significant at the .05 level.

	b. Adjustment for multiple comparisons: Bonferroni.




	Group Statistics

	
	EIGroups
	N
	Mean
	Std. Deviation
	Std. Error Mean

	AverageWords
	LowEI
	21
	9.9206
	1.65296
	.36071

	
	HighEI
	17
	7.9804
	2.95680
	.71713



Appendix 6 – Full SPSS output
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