Design and conduct a research study to explore the effect of affective traits on memory for emotion-induced stimuli.


Abstract
Neuroticism has been previously found to have some effect on memory recall (Kang, 2023; Saylik et al., 2018), with studies suggesting that high neuroticism can lead to negative bias within individuals (Schmidt et al., 2023; Rijsdijk et al., 2009). A study was conducted to explore the potential relationship between neuroticism level and ability to recall emotion-induced words. Participants were students gathered from the University of Wales Trinity Saint David. Each participant was asked to complete a questionnaire to assess their level of neuroticism, followed by a memory recall task. Results showed that participants with low neuroticism were better at recalling emotion-iduced words than participants with high neuroticism. Overall, participants were most readily able to recall positive words, which contrasted previous indications from other literature.


Introduction
Neuroticism, as described in the Five Factor Model of Personality (Costa & McCrae, 1992), encompasses an individual’s emotional outlook. People with high neuroticism typically have a more negative view of the world (Widiger, 2009). Previous research suggests that neuroticism may be linked to memory. A study conducted by Schmidt et al. (2023) found that participants with high neuroticism had overestimated negative affect during the study. This suggests that individuals with high neuroticism may have a bias towards remembering negative emotions. This study, however, primarily aimed to observe the responses of adolescent participants, meaning that the findings may not reflect observations made of other age groups. 
Another study by Kang (2023) indicates that neuroticism may affect memory. This study aimed to explore the potential relationship between personality traits and episodic memory in different age groups. The results indicate that participants with high neuroticism performed worse in the memory task than those with low neuroticism. However, this was only observed in the middle-aged and older adult groups within the study, and these finding were not present in the young adult participants. Additionally, Kang (2023) observed that participants generally performed better if they possessed a college-level degree. This suggests that there are other factors involved in memory recall.  A study by Rijsdijk et al. (2009) observed that participants with very high neuroticism showed a bias towards negative stimuli in a dot-probe task. This also suggests that neuroticism is linked to negative bias. However, this study concluded that the reason for this bias was due to environmental factors, rather than inherit, genetic traits. 
In a study aiming to research the effect of neuroticism on working memory, Saylik et al. (2018) observed that participants with high neuroticism are less likely to perform well at tasks involving working memory functions in comparison to participants with low neuroticism. There were no significant differences in performance between groups depending on the difficulty of the tasks. Another study by Raczy & Orzechowski (2019) asked participants to process words belonging to positive, negative and neutral groups while induced with a positive, negative, or neutral mood. The study found that negative words were the most likely to be processed regardless of the participant’s induced mood, and that participants induced with a positive mood had higher accuracy than those with negative or neutral moods. This could indicate the potential reason for why people with high neuroticism have been previously found to perform poorly at memory tasks compared to people with low neuroticism, as neuroticism is correlated with negative mood. However, the researchers in this study reported that participants were easily distracted from their induced mood, meaning that the results could be influenced by other moods. 
Using the findings from previous research, the following hypotheses can be generated: 
1) The level of neuroticism observed in participants will influence their ability to recall emotion-induced words.
2) Participants with high neuroticism will perform worse in the memory recall task compared to participants with low neuroticism.
3) Participants will be able to most readily recall negatively induced words in the memory recall task.


Method

Participants
There were 32 total participants, ranging from 18 to 51 years (M = 30.16, SD = 9.67).  11 of the participants were male and 20 were female. One participant identified as another gender. All participants were recruited via the Experiment Management System (EMS) at the University of Wales Trinity Saint David. 

Design
A mixed multi factorial design was used.
IV1: The neuroticism levels in participants were measured. This is a between-subjects factor, where participants were categorised into either high or low neuroticism according to their mean neuroticism score. Participants with a mean score of 25.43 or lower were categorised into the low neuroticism group and those with a mean score of 25.44 or above were categorised into the high neuroticism group.
IV2: Participants were exposed to three lists of emotion-induced words taken from the Affective Norms for English Words (ANEW; Bradley & Lang, 1999). Participants viewed 20 positive words, 20 negative words, and 20 neutral words. This variable is within-subjects with three levels, meaning that all participants viewed all words used within this study. 
DV: This study measured the number words correctly recalled from each list.
Analysis: A 2x3 mixed ANOVA will be used to analyse the data.

Materials
The Big Five Inventory (BFI; John et al., 1991) was used to indicate neuroticism levels for participants. Only the eight items assessing neuroticism were used (e.g. ‘worries a lot’, ‘gets nervous easily’), as there was no need to measure the other traits highlighted within the BFI. Three of the items used were negatively worded and needed to be reversed scored using SPSS. Participants were asked to score each item using a 5-point Likert Scale, ranging from ‘disagree strongly’ to ‘agree strongly’. Participants’ scores can range from 9-45, with a higher score indicating a higher level of neuroticism. The Cronbach’s Alpha reported for the questions used was .3. This score is low; however, it does not represent the reliability of the full BFI scale. The neuroticism related items from the BFI were implemented into Qualtrics, where participants would be asked to read each statement and rate their agreement with the statement using the Likert scale.
Words taken from the Affective Norms for English Words (ANEW; Bradley & Lang, 1999) were used within this study (e.g. ‘rainbow’, ‘kettle’). Three lists of words were formed according to the valence scores of words recorded in ANEW: A list of 20 positive words with a valence mean score ranging between 7-9; a list of 20 negative words with a valence mean between 1-3, and a list of neutral words with a valence mean between 4.5-5.5. After each list of words was presented, participants were asked to recall as many of the words as possible, with the number of recalled words per list being recorded.
The emotion-induced words selected from ANEW were used to create a memory recall task via the Superlab programme. A set of instructions were written and presented on screen to introduce participants to the task and outline what was to be expected during the experiment. Each participant would undergo three trials: be shown a list of words, with each word being presented on screen for 2000ms, followed by a blank interval lasting 400ms. Once the participant had been shown each word from the trial list, they would be asked to think of an event (e.g. ‘Think of a time where you first learned how to ride a bike’). A timer was set within Superlab to automatically move on after a minute had passed. Following the distraction task, participants would be asked to write down as many words as they could remember using the paper provided by the researcher. Participants would repeat this for a total of three trials. Once all trials were completed, the participants would be shown the debrief information on screen. 

Procedure
Participants were recruited via the Experiment Management System (EMS), where they had the opportunity to sign up to the study. Upon arrival, participants were escorted to the laboratory by the researcher. The information sheet would already be presented on the computer screen via Qualtrics, and the researcher would instruct the participants to read through the information presented and follow the instructions on screen. After reading the information sheet, participants would be shown the consent form. After the participant has read the consent form, and if they are happy to continue, they will be brought to the neuroticism related questions presented on Qualtrics. Participants will first be asked to answer demographical questions, asking for age and gender, before completing the neuroticism questionnaire. Once this is completed, participants were asked to notify the researcher, who would switch the display to the memory recall task via Superlab. Participants would undergo three trials during the memory recall task. Twenty words were shown to participants, each presented on screen for 2000ms, followed by a blank screen interval for 400ms. After all trials words were presented, a distraction task would follow where participants were asked to recall a previous event in their life (such as learning to ride a bike). This task would last for one minute, after which the screen would automatically move on to the next part of the task. Here, participants were asked to write down as any words as they could recall using the paper provided next to the computer. Each piece of paper was labelled with the trial number to ensure that participants would write out the wors for each trial separately. This was repeated for all three trials. Once all trials were completed, the debrief form would be displayed on screen and the researcher would re-enter the room to verbally debrief each participant. Each participant would then be thanked for their participation and escorted outside of the laboratory.


Results
A 2 x 3 mixed ANOVA was conducted to explore the effect of neuroticism (N) on memory recall of emotionally induced words.
Table 1
	Word Group
	NGroup
	Mean
	Std. Dev.
	N

	Positive
	Low N
	12.00
	1.964
	15

	
	High N
	10.12
	2.870
	17

	
	Total
	11.00
	2.627
	32

	Negative
	Low N
	10.67
	2.225
	15

	
	High N
	8.47
	2.896
	17

	
	Total
	9.50
	2.794
	32

	Neutral
	Low N
	8.87
	2.825
	15

	
	High N
	8.24
	2.990
	17

	
	Total
	8.53
	2.885
	32


Table showing the average recall of words in each group.
Participants scoring low in N recalled significantly more words on average (10.51) compared to participants with high N scores (8.94). The interaction effect was significant (F (2, 60) = .89, .42 = , np2 = .03). The main effect of neuroticism is significant (F (1, 30) = 6.45, .02 = , np2 = .18). The main effect of words is also significant (F (2, 60) = .82, <.001 = , np2 = .26). The difference between the number of recalled words between trials one and two was not significant (.046). The difference between number of recalled words between trials one and three were also not significant (.002). The difference in number of recalled words between trials two and three was significant (.336). Overall, participants were able to most readily recall positive words, compared to the number of recalled words for both the negative word list and neutral word list. Results from this study indicate that the level of neuroticism observed in participants does affect their ability to recall emotion-induced words. These findings also suggest that individuals with high neuroticism (N) are not able to recall emotion-induced words as well as individuals with low neuroticism. These observations support the generated hypotheses. However, in contrast to the generated hypotheses, positive words were the most easily recalled, rather than negative words.



Discussion
The findings from this study indicate that neuroticism (N) has an influence on participants’ ability to recall emotion-induced words. The low N group were able to recall more words compared to the high N group, and positive words were the most easily recalled across both groups. Previous research suggests that high neuroticism can impair memory recall (Kang, 2023). However, this has not been consistently observed across age groups. Other findings imply that high neuroticism can have a negative effect on working memory (Saylik et al., 2018). Despite this study not being specifically related to the effect of emotion-induced words on memory recall, these findings could still suggest a possible reason as to the observed results of this study.
Other findings, such as those by Schmidt et al. (2023), indicate that individuals with high neuroticism are likely to be negatively bias towards negative stimuli. Although, this research focused on younger participants, and therefore may not be applicable to findings in older participants. Additionally, findings by Rijsdijk et al. (2009) also suggest a link between high neuroticism and negative bias. However, the direct cause for this relationship has not been confirmed. Furthermore, previous experiments involving the recollection of emotion-induced words (Raczy & Orzechowski, 2019) indicate that negative words are most often recalled by participants, However, these findings do not show the correlation between emotion-induced words and neuroticism, but rather with induced mood. In contrast to these findings, however, the results from the study indicate that positive words were the most readily recalled, rather than the expected outcome of negative words. 
To further the reach of this research in the future, many changes could be made to the current study design. Firstly, the current study did not account for age group differences within the participant pool. As various prior literature indicates some differences between age groups, there could also be observable differences within the current study. Furthermore, more variances could be implemented within the established neuroticism groups, as the inclusion of only two groups means that participants scoring close to the mean could potentially skew the average observations to appear closer together than they would be otherwise.
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fypes of stimull. The aim of the study is o determine whether individuals who score highiy on
2 measure of neuroficsm will be befter abe fo recal cetain ypes of words.

During this study you wil be required to do the folloving.

+ il out an online demographic questionnaire asking you for basic demographic
information

+ Compiting 2 measure of newroticism

+ Partcipants wil be presented wih 2 series of statements faken from the Sig
Five inventory (BFT; John, Donahue & Kentle, 1981) relaing to neurotcism.

+ Taking partn 2 task that assesses memory recall You wil be shown three sefs of
words ang asked o recall 23 many words 2s you can per set.

* This will nvoive being shown three different word sets. Each word set will
consist of 20 words selected from the Affective Norms for Engiish Words
(ANEW. Bracley & Lang, 1999),for a total of 60 words. You il be asked 1o
recall 2s many of hese words for each set as possibl, using the paper
provided {0 you by the researcher
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Tests of Within-Subjects Effects
Measure: MEASURE_1

Type Il Sum of
Source Squares df Mean Square F Sig.
Words Sphericity Assumed 101.422 2 50.711 8.222 <.001
Greenhouse-Geisser 101.422 1.954 51.903 8.222 <.001
Huynh-Feldt 101.422 2.000 50.711 8.222 <.001
Lower-bound 101.422 1.000 101.422 8.222 .oo8
Words * NGroups ~ Sphericity Assumed 10.922 2 5.461 885 418
Greenhouse-Geisser 10.922 1.954 5.589 .885 416
Huynh-Feldt 10.922 2.000 5.461 .885 418
Lower-bound 10.922 1.000 10.922 .885 354
Error(Words) Sphericity Assumed 370.058 60 6.168
Greenhouse-Geisser 370.058 58.622 6.313
Huynh-Feldt 370.058 60.000 6.168

Lower-bound 370.058 30.000 12.335
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a. Design:
Intercept +
NGroups
Within
Subjects
Design:
Words
Multivariate Tests®
Partial Eta
Effect Value F Hypothesis df  Error df Sig. Squared
Words Pillai's Trace 332 7.200° 2.000 29.000 .003 332
Wilks' Lambda 668 7.200" 2.000 29.000 .003 332
Hotelling's Trace 497 7.200° 2.000 29.000 .003 332
Roy's Largest Root 497 7.200° 2.000 29.000 .003 332
Words * NGroups  Pillai's Trace .052 795° 2.000 29.000 461 052
Wilks' Lambda 948 798° 2.000 29.000 461 .052
Hotelling's Trace 055 798° 2.000 29.000 461 052
Roy's Largest Root 055 798° 2.000 29.000 461 052

a. Design: Intercept + NGroups
Within Subjects Design: Words

b. Exact statistic
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1. Is talkative

2. Tends to find fault with others

3. Does a thorough job

5. Is original, comes up with new ideas

6. Isreserved

7. Is helpful and unselfish with others

8. Can be somewhat careless

10. Is curious about many different things,

71 Is full of energy

12. Starts quarrels with others

13. Is a reliable worker

15. Is ingenious, a deep thinker

16. Generates a lot of enthusiasm

17 Has a forgiving nature

18. Tends to be disorganised

20. Has an active imagination

21. Tends to be quiet

22. Is generally trusting

23 Tends to be lazy
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Words

Estimates
Measure: MEASURE_1

95% Confidence Interval
Words  Mean Std. Error _ Lower Bound  Upper Bound

1 11.059 441 10.159
2 9.569 461 8.626
&l 8.551 516 7.497

11.959
10.511
9.605

Pairwise Comparisons

Measure: MEASURE_1

95% Confidence Interval for

Mean Difference®
() Words  (J) Words  Difference (-J)  Std. Error sig? Lower Bound Upper Bound
1 2 1.490° 580 046 o1 2.960
3 2508 662 .002 828 4187
2 1 -1.490° 580 046 -2.960 -021
3 1.018 622 336 -.559 2.504
3 1 -2.508" 662 .002 -4.187 -.828
2 -1.018 622 336 -2.504 559

Based on estimated marginal means
*.The mean difference is significant atthe .05 level.
b. Adjustment for multiple comparisons: Bonferroni.
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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

Iftaking part in this study has raised any questions, please speak to the researchers
or contact the academic supervisor Stacey Coleman: stacey_coleman@uuitsd ac uk

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

Level Five Students
‘Thomas Morgan (2104641 @student uwtsd.ac.uk)
Elliott O'Donnell (2202079 @student uwlsd ac uk)
Faith Thomas (2204564 @student uwtsd ac uk)
Olivia Lovell (2201654@student uwisd ac.uk)
Seren Levi Cassell (2200647 @student uwtsd.ac uk)

BSc Psychology,
BSc Psychology and Counselling

University of Wales Trinity Saint David, Swansea
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Descriptives
[DataSet1] C:\WUsers\home 1\Documents\RM2 SPSS\RM2 Quant Report\Dataset - Neuroticism Measure - Group 4 dataset sav
Descriptive Statistics

N Minimum  Maximum Mean Std. Deviation

Total_N 32 18.00 31.00 254375 3.89323
Valid N (listwise) 32

General Linear Model

Within-Subjects

Factors
Measure: MEASURE_1
Dependent
Words Variable
1 Positive
2 Negative
3 Neutral

Between-Subjects Factors
Value Label N

NGroups 1.00 low N 15
2.00 high N 17
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Within-Subjects

Factors
Measure: MEASURE_1
Dependent
Words Variable
1 Positive
2 Negative
5 Neutral

Between-Subjects Factors
Value Label N

NGroups 1.00 low N 15
2.00 high N 17
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24

Is emotionally stable, not easily upset

25

Is inventive

26.

Has an assertive personality

27

Can be cold and aloof

28

Perseveres until the task is finished

29

Can be moody

30.

Values artistic, aesthetic experiences

31

s sometimes shy, inhibited

32

Is considerate and kind to almost anyone

33

Does things efficiently

34

Remains calm in tense situations

35.

Prefers work that is routine

36.

IS outgoing, sociable

37

Is sometimes rude to others

38.

Makes plans and follows through with them

39

Gefs nervous easily

40.

Likes to reflect, play with ideas

Bl

Has few artistic interests

72

Likes to cooperate with others

3

Is easly distracted

I

Is sophisticated in art, music, or literature
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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 explore any correlation between levels of neuroticism
and word association. We specifically wanted to explore whether individuals with
higher levels of neuroticism are better able to recall negative words. Previous
research has suggested that neuroticism 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




