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Abstract
This report is about a study into the effects of neuroticism on memory of emotion-induced words. There has been a various amount of research done into this topic where they have suggested that people with high neuroticism levels will recall the negative words the most. The study had 20 participants which included a two-part study on Qualtrics where they had questions to determine their level of neuroticism and Superlab which had the emotion-induced words task. The questions to determine the level of neuroticism is from The Big Five Inventory (BFI) (John et al, 1991). The results have shown that there is a significant difference in the recall of the positive and negative words and the level of neuroticism in the participants. Positive words were recalled the most correctly by all groups (M= 10.95, SD= 2.62). Negative words were recalled correctly secondly (M=9.65, SD= 2.7) and the neutral words were least remembered correctly (M=9.1, SD= 3.02). The conclusion was that the participants with high neuroticism will recall the negative words more than the participants with low neuroticism. 




Introduction
This report covers whether levels of neuroticism influence the ability to be able to recall memory inducing stimuli. The stimuli in this case were negative, positive and neutral words. It is well known that the working memory is affected by a person’s personality trait and mood. It is suggested that if a person has high levels of neuroticism, they will recall fewer positive words than someone with lower neuroticism levels (Raczy & Orzechowski, 2019). Negative moods set off analytical thinking, on the other hand, positive moods give off a less stressful surrounding and therefore makes concentrating skills less effective (Oaksford et al. 1996; Seibert and Ellis 1991; Spies et al. 1996). It had implied that emotion has a role in specific stages of remembering information (encoding), consolidating and then being able to recall the memories at a later date. MacKay et al (2004) had participants take part in an emotional Stroop test. They presented different words in a quick presentation. They had the words in different colours and in this task the participants were asked to recall the colour of the words. After the initial test they were asked to recall the words also. Mackay found that the words which were there to give an emotional response were recalled more often than the words with relation to emotion. A person’s attention will affect what a person remembers during a situation. Emotions do influence memory for when in relation to remembering as the attention will be drawn to the words that have an emotion behind them than the words with no emotion related to it. This is called the mood congruence effect. A study by Bower (1981) found that the participants were able to remember memories related to the emotion they were being induced into it. The result of the study was that a person may be able to recall a positive memory after reading a positive newspaper article, for example.
An expectation that participants with high neuroticism will be able to recall the negative emotion-induced words rather than the participants with low neuroticism. 
Method
Participants
There were 32 participants, 20 of these were female, 11 of these were men and there was 1 other. The age range in the participants was 18-51 (M= 30.1, SD= 9.6) The participants were recruited through the Experimental Management System (EMS).
Design
The design of this research is a mixed multi-factional design. This is where there are two or more different independent variables which are being investigated. The first independent variable is an affective trait that we chose as a group which was neuroticism. This is a between-subjects factor which had two levels either high or low. The participants were put into two groups according to their answers. They were categorized using the mean score which was 23.7. The participants that scored below the mean score were put into the low group and participants who scored above the mean score were put into the high group. 
Independent variable two was the emotion-induced stimuli. This was the within-subjects factor which had three levels. Positive words, negative words, neutral words. All participants were exposed to all three levels. 
The dependable variable in this study was the number of words the participants correctly recalled per each trail. Trial one was positive, trial two was neutral and trial three was negative words.
The analysis was then done through a mixed design ANOVA which enables analysis’s multiple variables.
Materials
The Big Five Inventory (BFI) (John et al, 1991) was a questionnaire created to identify the levels of neuroticism, extraversion, agreeableness, conscientiousness, and openness to experience. The neuroticism was the only trait that was needed in our research study. In the questionnaire (See appendix A) that was created for our study, the statements in relation to neuroticism were included. The whole scale includes 44 statements but only 8 were needed for neuroticism. These statements used for neuroticism include ‘Worries a lot’ or ‘Remains calm in tense situations’. There are three questions which are negative and needed to be reversed scored prior to doing the analysis. This questionnaire had a five-point Likert scale which are anchored between strongly disagree and strongly agree. The lower scores indicated low neuroticism and high scored indicated high neuroticism levels. Internal reliability for neuroticism scale In this study is .243. Cronbachs alpha value is .238
A task was then created on a specialist programme Superlab. The task that was created was to assess the memory recall of emotion induced stimuli (positive, neutral, and negative words). There were three experimental trials, each trial included 20 emotion induced words (See appendix B). The participants were provided with instructions to introduce the structure of how the task was going to take place. These words were shown on the screen for 2000ms each and in between each word there was a blank screen for 400ms. At the end of each trial the participants were asked to think of something completely off topic such as ‘now think of your favourite food to you like to eat’. They were asked to do this for one minute. This was set so the screen would change once the minute was up. Once the screen had changed, the participants were then asked to recall the 20 words they had been shown previously. The were provided a box on the screen to enter these words. This then carried on for the other two trials. Once all aspects of each trial were completed, they were then shown the end information where the debrief form was placed so the participants could understand the underlying reason of taking part in the study. The scoring of the Superlab task was done by how many of the 20 words the participants recalled correctly. 
The data for both the Qualtrics task and Superlab task were collected in a lab setting. A laptop was set up with the Qualtrics task on firstly then once that was completed the Superlab task was then on the computer monitor this provided easy to access for the participants to switch to the different tasks. 
Procedure 
The participants were recruited through the Experimental Management System (EMS) each participant was given a identification number so that their personal details are kept confidential. When the researcher called the participant to take part in the study, the researcher called that number out. When the participant entered the lab the Qualtrics link was open ready on the laptop and the Superlab was open on the computer monitor. The participant was then given an information sheet (See appendix C) on what they had to do during the tasks. They were then given a consent form (See appendix D) where they are made aware they can withdraw from the study at any time. They were also made aware what will happen to their data after they have taken part in the study. They were then asked to complete a demographic form where they gave their age and gender. They then took part in the questionnaire on Qualitrics and then once they had completed that task, they were asked to turn their attention on to the Superlab task on the monitor. They then completed the memory recall task on Superlab. The participants were then provided with he debrief form (See appendix E) and the researcher thanked the participant for taking part. They were asked again if they would like to withdraw their data. 
Results
A mixed design ANOVA was conducted to access the effect of levels of neuroticism on memory recall for emotion induced stimuli (Positive, Neutral and negative words). The Descriptive statistics for all variable included in the analysis are included in Table 1. It shows that the participants in each level of neuroticism how effectively they recalled the emotion induced word.
Table 1. 
Descriptive statistics for variable included in study.
	

	
	Ngroups
	Mean
	Std. Deviation
	N

	Positive
	low
	11.22
	2.333
	9

	
	high
	10.73
	2.936
	11

	
	Total
	10.95
	2.625
	20

	Negative
	low
	9.89
	2.571
	9

	
	high
	9.45
	2.911
	11

	
	Total
	9.65
	2.700
	20

	Neutral
	low
	9.44
	2.963
	9

	
	high
	8.82
	3.188
	11

	
	Total
	9.10
	3.024
	20



The two-way interaction of the within- subjects of emotion induced words and the neuroticism groups is significant (<0.5). F (2, .048) = 0.01, p = 1, np2 = 1.00. The two-way interaction of the between- subjects of neuroticism group F (1,4) = .42, p = 0.95, np2 = 1.2. This is significant (<0.5). So, this shows that people with low neuroticism levels recall more emotion stimulate words which are positive or neutral and the participants that have higher levels of neuroticism recall more of the negative words. 
The amount of emotion induced words remembered by the participants with low levels of neuroticism (M= 24.25, SD= 4.19). The amount of emotion induced words recalled correctly by the participants in the high level of neuroticism (M= 23.12, SD= 4.12).
We can see there is a significant difference between the positive and negative words (p < .45). There is no significant difference between neutral and negative (p > 1) or neutral and positive (p > .09). Positive words were recalled the most correctly by all groups (M= 10.95, SD= 2.62). Negative words were recalled correctly secondly (M=9.65, SD= 2.7) and the neutral words were least remembered correctly (M=9.1, SD= 3.02). This could because it was more difficult to put a feeling to the word, so it was not so easily remembered. 
Therefore, the hypothesis, an expectation that participants with high neuroticism will be able to recall the negative emotion-induced words rather than the participants with low neuroticism, is accepted. 
Discussion
The results show that the participants with the higher levels of neuroticism recalled the negative words more commonly compared to the participants with the lower levels of neuroticism who recalled the positive and neutral words over the negative words. The participants with lower levels of neuroticism recalled the most words overall. The positive words were recalled by the participants overall the most. The findings give an overall conclusion that there is a correlation of the effects of neuroticism and emotion-induced stimuli. In the study done by Raczy & Orzechowski (2019) they found that people with high neuroticism levels recalled fewer positive words. The results that have come from our study back up this claim that they made. In all three of these studies (Oaksford et al. 1996; Seibert and Ellis 1991; Spies et al. 1996) they said that the emotions of someone will influence a person’s attention span. When someone has negative emotions, they will concentrate on the negative aspects of a task. On the other hand, someone with positive emotions is just going with what needs to be done and is just not concentrated on a certain part of a task. The findings may have been the way they are due to if someone is in a positive mindset, they will concentrate on the positive aspects of a task. People with lower neuroticism will focus more on the positive and will not be so easily affected by the negative. Therefore, people with high neuroticism will be affected by the stress and negative thoughts so are more likely to be able to recall negative words more accurately. Other topics which could be mentioned during this research are that we could have brought in other personality traits such as openness to experiences and conscientious. 
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