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Abstract
The attentional and motivational components of emotion have been linked to greater learning and memory. After all, emotional events or stimuli appear to be remembered deeply and precisely across time. The findings demonstrated that emotion had a significant impact on memory performance, with both positive and negative words remembering better than neutral terms. Furthermore, in a recognition versus the recall test, emotional related words were recalled better as suggested by Lea et al., (2018). Participants were distracted by questions shown in the interval to facilitate an accurate and reliable analysis of raw data meanwhile the performance of the recall including the speed, was recorded and used in the study to allow a conclusion to be drawn. The experiment explores and aims to justify the relationship between levels of emotional intelligence and how these have an effect on individuals when recalling a stimulus within different tasks and environment (Buontempo and Brockner, 2008). This was conducted by the use of a 2 x 3 mixed factorial design with the help of a TEIQue questionnaire, Superlab and Qualtrics. The data within the experiment suggests statistical significance suggesting more information and research is required to guarantee the final hypothesis of this ongoing topic.















Introduction
A peculiar impact on memory encoding has been discovered among a variety of hypotheses designed to explain how individuals absorb and later recall information: a person's emotional state at the time of an event can alter our potential to retain elements of it. Emotions are thought to play a role in whether or not an individual can recall a stored memory when attempting to remember it. Persuading oneself into the same attitudes and emotions experienced in past situations for example, has been proven to significantly improve the probability of recalling precise information about an event.
It appears that emotionally charged circumstances might cause individuals to remember an incident for a longer period of time. When prompted to experience sensations of happiness, rage, or other emotions, more detailed recalls are more likely to occur than being in a regular setting with little or no emotional tie to an event. For example, cognitive psychologist Donald MacKay and his researchers instructed individuals to take part in an emotional Stroop test, in which they were presented with a series of words in quick order. Participants were asked to name the colour of each word that was printed in a different colour. After the initial test, they were also asked to remember the words. MacKay discovered that "taboo words" meant to induce an emotional response were remembered more frequently than terms with less emotional significance (MacKay et al, 2004).
Software based educational technologies, such as intelligent tutoring systems and open online courses, are increasingly being used to replace conventional face-to-face learning environments. Learners may experience a variety of emotional reactions as a result of this (Shen et al., 2009). Above all, it has been scientifically proven that emotional stimuli generally take up more attentional resources than non-emotional stimuli (Schupp et al., 2007). Interestingly, according to not one but two researchers Pekrun (1992) and Seli et al., (2016) emotion's attentional and motivational component have been correlated with better quality learning and memory. As a result, emotional experiences or stimuli appear to be recalled intensely and accurately across time, with a high level of strength and resilience.
The specific aim of this study is to moreover make a profound examination between the subject of the relationship of levels of emotional intelligence that have an effect on recall of emotion-induced stimuli. It is hypothesised that, reviewing the literature throughout, participants high or low in their emotional intelligence will be better able to recall a specific type of emotion-induced words such as positive words showing the effect of interaction between emotional intelligence and words on recall of emotion-induced stimuli.



Method
Participants 
Altogether, there were thirty people involved in this study with all of them being actively enrolled on a Level 5 psychology related university course in the University of Wales Trinity Saint David (UWTSD). These thirty students were split into four categories, with one category that was not applicable, of gender including eleven males, seventeen females and two non-binary or third gender students to facilitate data identification. The participants' ages ranged from twenty-one as the lowest and the highest age of fifty-one years old (M= 23.62, SD= 8.20). The participants were enlisted onto the study as part of a module assessment task for psychology students and were able to take part by being given access to a Qualtrics link provided by the Psychology’s Experiment Management System (EMS). The participation of the students was non-compulsory with withdrawal options at any time throughout the study.
Design
A 2 x 3 mixed multi-factorial design was adopted to carry out this study. The independent variable of the study was the emotional intelligence which was recognised as the between-subject factor that consisted of two variable levels which were labelled as ‘high’ and ‘low’. In order to obtain the most accurate and reliable information, the participants were grouped into two categories of high and low determined by the mean score. The participants that have a score below the mean will be regarded as low and others who score above the mean will be classified as high. The second independent variable of the study was the emotion-induced stimuli which was identified as a within-subjects factor that consisted of three variable levels which were labelled as ‘positive’ words, ‘negative’ words and ‘neutral’ words. The dependent variable was the number of words that were recalled correctly. The analysis that was used to conduct this study was the mixed ANOVA.
Materials
The Trait Emotional Intelligence Questionnaire Short Form (TEIQue SF; Petrides, 2009) was used to measure levels of high and low emotion-induced words related to emotional intelligence for this study. The full scale included a total of 60 items which were split into three different experimental trials of positive words, neutral words, and negative words with those items measuring each participant and their responses. The questionnaire responses were given on a 7-point Likert scale from 1=completely disagree, 4=neither agree or disagree and 7=completely agree with scores for each item subsequently ranging from one to seven with the final subscale scores ranging from 20 to 140 and between 10 to 70 for each of the two subscales within the questionnaire. Overall, the scale contained three negatively worded items which required reverse-scoring prior to the final analysis of the data. The three negative words were ‘upset’, ‘trouble’ and ‘hostile’. Additionally, there were three positively worded items (e.g. ‘handsome, ‘wealthy’ and ‘desire’) and four neutral worded items (e.g. ‘banner’, ‘machine, ‘office’ and ‘taxi’) on the scale alongside the negative items. Higher scores on the measure of emotional intelligence indicate that the individual will be able to recall specific types of words opposed to lower scores indicating a lower capability of recalling specific words. Internal reliability for emotional intelligence were initiated to be high, which compares to the reliability proposed by previous literature by Austin et al (2004), Zhoc, Li and Webster (2017) and Seal (2015). 
The scale was put onto Qualtrics by the module course lead for administration. A programme called Superlab was specially employed to design the task that was used to measure memory recall of emotion-induced stimuli words.
Firstly, the participants were provided with instructions that helped to introduce them to the structure of the tasks that were to be carried out and to allow them to gain understanding about the study. The participants were further informed that the experiment was made up of three experiment trails with each trial consisting of 20 individually displayed words on the computer screen for a time of 2,000ms each with every word being separated for 4,000ms with a blank white screen. Once each trial had come to an end and all 20 words for that particular condition had been displayed, the participants were guided to think of something and in this instance the distractions asked the participant to ‘think of an animal’, ‘think of a holiday destination’ and finally ‘think of a place to eat’ for one minute at each time. The programme, Superlab, had received the times and participants were then informed through the computer that the screen will automatically progress onto the next section of the experiment once the time has run out. Following the minute of the blank screen, the participants were asked to recall as many of the words out of the 20 that they were able to remember and type the answers into the box provided. These steps were repeated for the remaining two experiment trials and participants were provided with the debrief information sheet as it was the final component. The scoring was calculated by gathering all of the figures of words that were correctly recalled for each trial out of the three.
The Qualtrics survey system and Superlab were used to collect data in a lab environment. Participants were able to effortlessly shift between the Superlab exercise on the Computer and the BFI survey on the laptop by using a computer with the Qualtrics survey preloaded.






Procedure
The selected university students who participated were recruited via the Experiment Management System (EMS). The first step consisted of providing the participants with a Qualtrics link already loaded on the computer screen ready to commence. The study information sheet was the first document to appear on the computer in front of the participants and they were instructed to read and acknowledge it very carefully followed by the study consent form (see appendix B). The consent form outlined that the study would take around 15 minutes and that it is voluntary, providing that any questions or queries about the study can be addressed to and discussed with the researcher supervisor at any time. At the end of the consent form the participants were asked to tick four boxes stating they understand the terms and conditions which provides consent and agreement to take part in the study. Following this, the participants were informed about demographic data collection and how the data will be used.
Then, the participants were promoted to firstly take part in the Emotional intelligence questionnaire completed via Qualtrics and select an honest answer that is most applicable (see appendix F). The computer screen directed them to switch as they go along to continue participating with the remaining tasks. Next, the participants were encouraged to engage with the memory recall task which was available using Superlab. The task contained clear instructions throughout to facilitate the participants to fully take part in the experiment. Then, participants were shown the debrief on the screen and informed that they can withdraw their data that will then turn to anonymous or to confirm that their data can be included in the study. Finally, they were thanked for taking time and participating in the experiment.










Results
A 2 x 3 mixed design ANOVA was conducted to explore whether the levels of emotional intelligence (high/low) have an effect on recall of emotion-induced stimuli (positive/negative/neutral). The descriptive statistics for all variables are included in the analysis section which is presented in Table 1 below.
Table 1
Means and Standard deviations of the scores of emotional intelligence and memory recall for the three conditions (positive, negative and neutral).
	Word 
	EI Group
	Mean
	St. Deviation

	Positive
	Low EI
	7.99
	4.10

	
	High EI
	11.27
	3.60

	
	Total
	9.76
	3.85

	
	
	
	

	Negative
	Low EI
	10.16
	4.70

	
	High EI
	10.63
	3.62

	
	Total
	10.39
	4.16

	
	
	
	

	Neutral
	Low EI
	7.49
	3.50

	
	High EI
	7.99
	2.84

	
	Total
	7.74
	3.17



The type of analysis that was used to conduct this data shown in table 1 above, was mixed ANOVA. The table suggests that participants were able to recall more negative words compared to positive and neutral words. The main effect of levels of intelligence was a statistically significant as the standard deviation value was below .5. The two-way interaction between emotional intelligence and emotion induced words also suggested statistical significance. 
 It was hypothesised that, reviewing the literature throughout, participants high or low in their emotional intelligence will be better able to recall a specific type of emotion-induced words such as positive words showing the effect of interaction between emotional intelligence and words on recall of emotion-induced stimuli. This hypothesis can be accepted as the table above shows how participants who scored higher were able to recall more positive related words rather than negative and neutral stimulus. 

Discussion
The aim of the study was to identify and further explore if the levels of emotional intelligence have a direct impact on recall of emotion-induced stimuli. The results showed that emotion had a significant impact on memory performance with both positive and negative words remembering better than neutral terms but positive words dominating negative words when recalling.
Some potential limitations that can occur with such studies can be directly linked to the participant such as age and their overall focus and memory recall as well as factors that are related to the study. As the difficulty of the cognitive task increased, older adults, compared to younger individuals, showed higher declines in primary task performance. In the recall task conducted by researchers Whiting and Smith (1997) exploring how age-related limitations are linked with recall tasks, the age differences were higher than in the recognition task. Speed accounted for the biggest proportion of age-related variance in the recall task, while both speed and memory made significant contributions to the task variation, according to regression analysis. The findings support the idea that recall demands more processing power than just recognition alone, and that older adults have more processing capacity limitations than younger adults. 
This helps to further explain the overall findings of the study, showing that there may be a pattern between tasks that require individuals to pay most attention to them for a successful completion but also demonstrated that the brain overpowers more than one main focus and is more likely to discontinue data that may or should still be recalled Coles et al (1985). Overall, the study gathered and confirmed that the levels of emotional effect do have an effect on emotion and recall. Future studies could aim their focus on the idea of why individuals, very often, recall words that have sentimental meaning to them rather than unusual words that are not encountered regularly or hold any value and how this may affect the reliability of studies on this topic in the future.
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Appendix G


	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	TotalEIMeanScore
	30
	4.37
	6.57
	4.9400
	.40913

	Valid N (listwise)
	30
	
	
	
	





	Descriptives

	TotalEIMeanScore  

	
	N
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean
	Minimum
	Maximum

	
	
	
	
	
	Lower Bound
	Upper Bound
	
	

	Low EI
	19
	4.7333
	.18019
	.04134
	4.6465
	4.8202
	4.37
	4.97

	High EI
	11
	5.2970
	.45349
	.13673
	4.9923
	5.6016
	5.00
	6.57

	Total
	30
	4.9400
	.40913
	.07470
	4.7872
	5.0928
	4.37
	6.57





	Test of Homogeneity of Variances

	
	Levene Statistic
	df1
	df2
	Sig.

	TotalEIMeanScore
	Based on Mean
	2.748
	1
	28
	.109

	
	Based on Median
	.957
	1
	28
	.336

	
	Based on Median and with adjusted df
	.957
	1
	13.303
	.345

	
	Based on trimmed mean
	1.804
	1
	28
	.190




	ANOVA

	TotalEIMeanScore  

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	2.213
	1
	2.213
	23.464
	.000

	Within Groups
	2.641
	28
	.094
	
	

	Total
	4.854
	29
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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 finsert aim here]. We specifically wanted to explore
whether individuals with higher levels of emotional intelligence were better able to
recw \Wwords, Previous research. such s hal conducted
by 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.
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