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

Abstract
Research into personality traits and memory has stemmed far into the past and into the present. Neuroticism is one of these traits and has experienced researchers’ attention and its relationship with memory. Two opposing sides drive the notion that high levels of neuroticism on its own is enough to affect one’s memory, whilst another suggests that a combination of low neuroticism and high levels of positive personality traits may affect one’s ability to recall information. The current study seeks to investigate this debate using a three-way ANOVA study. Our results suggested that the relationship between Neuroticism and memory is null.

Introduction
Memory and emotion have shown to be equally complex functions within the brain (Buchannon, 2017). For instance, a large number of highly neurotic participants have reported that their memory possesses a poor quality. However, upon completing a series of memory recall tasks, it was found that the only correlation that could be made was not between the participant pool’s levels of neuroticism and memory, but instead with their perceived ability to recall (Buchannon, 2017). In contrast to this finding however, a study conducted by Luchetti et al. (2021) found that within his participant pool of over seventy thousand individuals hailing from twenty-seven different countries, memory recall performance was found to be much higher in individuals with low levels of neuroticism and high levels of openness and extraversion. Therefore, it is clear that the topic of memory and neuroticism being interconnected is a question still being debated.  
But why is this the case? Why is it that this phantom link between neuroticism and memory is so divisive? The emerging suggestion is that the prior literature omits a fundamental factor from its research, that being emotion. Previously, researchers such as Areh (2008) attempted to analyse the accuracy of eyewitnesses’ memories with personality traits being the sole variable in mind, most notably neuroticism. However, the researcher’s results were found to be rather weak. Although he was able to find a small correlation both in men and women. However due to these participants reviewing video footage, a lack of emotional stimulation can be assumed and thus the link between said weak results and this variable may be implied.
Moreover, different memory recall tasks have been designed and utilised over the period, from watching video footage and being asked to recall particular elements of information (Areh, 2008), to spatial memory tasks like the SWM (Saylik et al., 2018). Yet once more, emotion has yet to be implemented as a variable within this research. It wouldn’t be until close to the present years, that researchers began to consider the efficiency of personality traits. For instance, Luchetti et al. (2021) found that elderly participants were much more likely to recall information if they possessed high levels of conscientiousness and low neuroticism.
It is with this idea in mind that we developed the hypothesis that an emotional stimuli may play a part in affecting one’s memory, based on their own personality type (John et al., 1991). In order to investigate this idea, a study was constructed in which, participants were asked to recount as many words from three separate lists as they possibly could. Each list was linked to a state of mind, such as positivity, negativity, and neutrality. For the basis of keeping our research concise, we narrowed our selection of personality traits down to Neuroticism alone, and initially believed that our results would suggest that the higher the level of neuroticism a participant would possess, the more likely it would be that they would most efficiently recall the words pertaining from the negative induced list compared to the other two.
 

Method
Participants
Thirty-two participants in total took part in this study, with a gender split of twenty-one females and eleven males. The mean average age of our focus group was 30.16, and the split between high neuroticism and low neuroticism was 15/17 (47% to 53% respectively). Thus, granting us with a slight disparity with the high neuroticism group outnumbering the low group. 
Design
The study was made up of two sequences. The first half of the study involved our participant pool completing John et al.s’ (1991) Big Five Inventory questionnaire on Qualtrics. The second half of the study was conducted on Super Labs, in which each participant was asked to recall three sets of words, each relating to a particular emotion following a distractor task. Only once these steps were completed, were their neuroticism levels compared to their progress within the recollection task via an ANOVA test.  
Materials
The primary material utilised within this study was the Big Five Inventory (John et al., 1991; 2008) via Qualtrics. Due to the study’s focus on neuroticism, only eight questions were necessary for the study. Aside from this fundamental piece, we were also granted a list of words which served an emotive purpose for positivity, negativity, and neutrality, which were viewed via a SuperLabs experiment.
Procedure
The experiment initially proceeded with the participants signing a consent form as well as a demographic sheet. From there, they were presented with the Big Five Questionnaire (John et al., 1991; 2008) on Qualtrics. After answering the questions via a Likert scale spanning 1-5, they were then instructed to memorise as many words as possible from a computer screen displaying each word at a one second interval. After finishing a single emotive segment, they were then given a distractor task lasting one minute, before being asked to write down as many of the displayed words as they could remember. This process was then repeated another two times for the other emotive lists.
Afterwards, the participants’ data were compiled, reversed when needed, and then being out through a reliability test. From there, the results were converted into mean scores in order to sort the participants into high and low groups with regards to their neurotic levels. An ANOVA test was then conducted through SPSS in order to gauge whether there was a correlation between Neuroticism level and capacity to remember emotion inducing words.

Results
A 2 x 3 mixed design ANOVA test was executed in order to investigate whether there was a correlation between the level of neuroticism (High/Low) and the capability to remember emotion induced words (Positive/Negative/Neutral). The correlation between the two variables were found to be non-significant, F (2, 60) = .89, P > .05 (= .42), NP = .03. Despite this, there was a significant finding related to the participants’ recollection towards the diversity of the emotionally induced words (F (2, 60) = 8.22, P < .05, (= .001), NP = .22), as well as a difference therein the separate groups of participants (F (1, 30) = 6.45, P < .05 (= .02), NP = .18).

Discussion
The results above imply that our original hypothesis was incorrect. Instead, our null hypothesis was accepted due to finding a lack of relationship between the level of neuroticism and the total emotionally induced words recalled. With regards to our participant pool, it was apparent that the threshold between high and low neurotic groups was miniscule. With the mean average score of 3.18, our participants were evenly split between the two groups, with the high neurotic group outnumbering the low group by two. Even with this small disparity, we found that the number of words remembered within the participant group were evenly distributed. It is with this information in mind, that we our inclined to support the notion that neuroticism on its own is not a powerful enough variable to effect one’s memory (Buchannon, 2017).
As whilst it is apparent that high levels of neuroticism may affect one’s confidence in their own memory (Buchannon, 2017), it is clear from active memory tasks conducted in the past, such as the forward digit span activity, high neurotic individuals were equally as capable in performing well during testing as their low neurotic counterparts. In addition to this Xu (2023) observed from prior research that neuroticism itself had no negative effects on memory or multi-tasking. However, during the latter years of life, they found that the overall speed of high neurotic participants was affected. Although, it should be mentioned that at no point was it mentioned that the participants’ memory efficiency was ultimately affected, thus implying that neuroticism is too weak a variable to dictate memory efficiency on its own.
It is with this in mind that the focus shifts to the plausibility that neuroticism is one of many personality traits working in tandem of one another. For instance, Luchetti et al. (2021) found that within seventy-one thousand participants from twenty-seven countries in Europe. With a mean age of sixty-seven, the researchers found that these elderly individuals were much more likely to efficiently recall information from their tasks if they possessed low level of neuroticism as well as high levels of extraversion and conscientiousness. Moreover, Stephen et al. (2020) supports this view as they too found that in younger participants with higher levels of extraversion and lower levels of neuroticism were much more likely to successfully recall the information required for the task within the meta-analysis. Therefore, it can be supported that the notion that the level of neuroticism alone is not enough to affect an individual’s memory, even with the added variable of the emotion induced words from our own study.
However, whilst this theory appears plausible, it should be mentioned that many studies have been published which contradict the established hypothesis. For example, Socan and Bacik (1998) found that high levels of neuroticism can affect an individual’s ability to process information at an equally efficient rate compared to individuals with low levels of the same personality trait. Moreover, Saylik et al. (2018) further supports this idea, as they discovered that high neurotic individuals were more likely to perform poorly on working memory tasks when required to alter their inhibitions, thus providing an argument that neuroticism could have an effect on memory after all.
When taking these two sides of the debate into consideration it is apparent that one side is much stronger than the other. For instance, the theory that Neuroticism alone is enough to affect one’s memory is precarious for two primary reasons. The first is that Socan and Bacik (1998) suffers from a lack of recency, compared to studies like Buchannon (2017), thus calling into the question the validity of the study’s results as we as a species are subject to change and adapt. Furthermore, the second issue lies in Saylik et al.’s (2018) study, which whilst providing an implication towards the notion that high neuroticism may affect one’s adaptability. It ultimately fails to confirm whether the personality trait affect one’s memory processes on a general scale.

Conclusion
To summarise this debate, it is apparent that over the years of research, the relationship between emotionally induced memory and level of neuroticism has been recontextualised. From Socan and Bucik’s (1998) initial findings supporting the idea that the relationship between the two variables is significant and negative, to the more recent years, such as Buchannon (2017) and Luchetti’s (2021) studies, in which they perceive the relationship between the two variables to be much more complex, with alternative personality traits such as extraversion and openness playing a more in-depth role in the primary focus of the current study. Speaking of which, whilst researching for the study at hand, it grew rather apparent that the research into the relationship between neuroticism and an emotionally induced stimuli was shown to be niche and barring on none. With this in mind, it proven to be difficult to secure precise information for this study, and thus, were forced to expand our search outwards in order to garner some knowledge about the relationship between the two variables and our shifting understanding. Between the two sides of understanding it was clear that Areh’s (2008) and Socan and Bucik’s (1998) was much weaker as their results were found to be inconclusive and refutable. In contrast, whilst our own study resulted in the acceptance of a null hypothesis, we were able to find through research that Neuroticism on its own was not enough to affect one’s memory. Instead, it is much more plausible that a combination of low neuroticism and high levels of openness and conscientiousness possesses a more definitive explanation. 

















References

Buchannon,  T.  (2017).  Self – assessments  of  memory  correlate  with  neuroticism  and  conscientiousness,  not  memory  span  performance.  Personality  and  Individual  Differences.  Vol. 105 (1).  19 – 23.  https://doi.org/10.1016/j.paid.2016.09.031   

Xu,  T.  (2023).  Examining  the  link  between  personality  traits,  cognitive  performance,  and  consecutive  interpreting. Eprints  Repository

Saylik,  R.,  Szameitat,  A.J.,  &  Cheeta,  S.  (2018).  Neuroticism  related  differences  in  working  memory  tasks.  PLoS ONE.  18(12).  1 – 15. https://doi.org/10.1371/journal.pone.0208248

John, O. P., Donahue, E. M., & Kentle, R. L. (1991). The Big Five Inventory--Versions 4a and 54. Berkeley, CA: University of California, Berkeley, Institute of Personality and Social Research.

John, O. P., Naumann, L. P., & Soto, C. J. (2008). Paradigm shift to the integrative Big Five trait taxonomy: History, measurement, and conceptual issues. In O. P. John, R. W. Robins, & L. A. Pervin (Eds.), Handbook of personality: Theory and research (pp. 114-158). New York, NY: Guilford Press.
 
Luchetti,  M.,  Terracciano,  A.,  Stephen,  Y.,  Aschwanden,  D.,  &  Sutin,  A.R.  (2021).  Personality  traits  memory:  A  multilevel  analysis  across  27  countries  from  the  survey  of  health,  aging,  and  retirement  in  europe.  Psychological  science.  32(7).  1047 – 1057. https://doi-org.ezproxy.uwtsd.ac.uk/10.1177/0956797621993101   

Areh,  I.  (2008).  Connection  between  Eyesenck’s  personality traits  and  memory  recall.  Psiholoska  obzorja.  17(3).  75 – 92.  https://doaj.org/article/b5b387a8adcb420cb740b5ddc2a0ca40 

Stephen,  Y.,  Sutin,  A.R.,  Luchetti,  M.,  &  Terraciano,  A.  (2020).  Personality  and  memory  performance  over  twenty  years:  Findings  from  three  prospective  studies.  Journal  of  psychosomatic  research.  128(1).  109885 – 109885.  https://doi.org/10.1016/j.jpsychores.2019.109885 

Rahmen,  M.S.  (2017).  Does  personality  matter  when  we  are  sick? An  empirical  study  of  the role  of  personality  traits  and  health  emotion  in  healthcare  technology  adoption  decision.  Proceedings  of  the  50th  Hawaii  international  conference  on  system  sciences.  https://scholarspace.manoa.hawaii.edu/server/api/core/bitstreams/24f3bedd-d238-48c9-a369-77c693ecfe7c/content  

 Socan,  G.  &  Bucik,  V.  (1998).  Relationship  between  speed  of  information-processing  and  two  major  personality  dimensions – Extraversion  and  Neuroticism.  Personality  and  Individual  Differences.  25(1).  35 - 48.  https://doi.org/10.1016/S0191-8869(98)00031-2 























Appendices
1.1

[image: A paper with text on it

Description automatically generated]
	
1.2
[image: A screenshot of a paper

Description automatically generated]

2.1

[image: A screenshot of a calendar

Description automatically generated]

2.2
[image: A screenshot of a computer

Description automatically generated]



2.3
[image: A screenshot of a computer

Description automatically generated]

2.4
[image: A screen shot of a graph

Description automatically generated]


3.1
[image: A sheet of a survey

Description automatically generated with medium confidence]












[image: A table with numbers and words

Description automatically generated]3.2
image1.png
CHHIVETSIty U TidiEs
Triniy Saint David

Stucy Consent Fom
1 nerstand nat s research sy i baig caried out by 3 roup of 2% year
Pychology Student for e purpose ofa modkie assessment.and hat aking part
in s study wilinvoive compleing 2 questionnai assessing naurotcsm and
aking partin 3 computar.oased task where | wil view a vasety of werds.

1 ncersians st s sty i ik pproxmtaly 20 minuies o compite

I nderstan trat saricipston n s sty s voluntry, and |3 fes o it
o ot or g e cancius o of e sy Wi s056yng & ressan.

1 nderstand it onoe | compiee the stuy. my data wireman corfdentaland vl
ot e raoed back 1o me. A 3 code wil e assigned inpace ofmy rame via 3
nicus VS cansfcstion numbar The deta colecied il o8 s indefnisly i
i ————

| m e tht | nave any soncerns ot he sy | cen contsct i resesrsners
i Lovell (2201854 @atutent s ac.uk), Pt Tromes

(2204504 @studient unisd 20u), it ODonnel (20207 R@s e wnisd 26.).
Tromes Margan (2104641 @stusent unéad 26,60, nd Seren Levi Cassel
(220200047 ucert gt 5.y Sme Gurng, o e the sy, o szt e
morkie ead Staoey Coleman on (stace coleman@uutsd ac.k), should | have any

13150 understand that athe nd of he stucy | wil b provided with a brit fom
Please fick the boxes below to confir:

D1 amaged 18 years of age orover

51 understand  can withdraw at any time withoutpenalty

10 understand my data wil b held confientialyvith 3 cod ssigned in
place ofmy name

01 understand all th sbove informstion on this consent form

01 consent totaking part inthis study.




image2.png
Study Debrief Sheet

Thank you for taking part in this study.

‘The aim of this study was to explore any correlation between levels of neuroticism
and wiord association. We specifcally wanted to explore whether individuals with
higher levels of neuroticism are befter able to recall negative words. Previous
research has suggested that neuroficism can have an impact on the recall of
‘emotion-induced stimull, 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 o your data will remain confidential, and e wil ot 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@uwisd.ac uk

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

Level Five Students

‘Thomas Morgan (2104641 @student uwisd ac uk)
Eliott O'Donnell (2202079@student uwisd ac uk)
Faith Thomas (2204564 @student uisd G0.uk)
Oiivia Lovell (2201654 @student uutsd ac.u)
Seren Levi Cassell (2200647 @sludent ussd.ac.uk)

BSc Psycholooy.
BSc Psychology. and Counselling




image3.png
i DVataset - Neuroticism Vieasure - Group 4 dataset (1).sav [Datasetl] - IBIVI 5F55 statistics Data cditor - o )

File Edit View Data Transform Analyze Graphs Extensions  Window Help

E r ‘, & . H E maqm Q_ Search application

\ |Visible: 19 of 19 Variables

v
H”.F!n

&0 ghGender PAge N1 gHN2 N3 GNE N5 N6 N7 N8 ¢ Positive ¢ Negative ¢ Neural ghR2 ghR5  HR7 & Mean ]

1 1 1 26 1 1 1 2 1 3 2 2 1 12 6 5.00 5.00 4.00 313/ A
2 2 2 37 4 1 3 2 2 5 2 3 13 12 10 5.00 4.00 4.00 375

3 3 1 21 2 5 3 1 4 2 2 3 13 1 4 1.00 200 4.00 225

4 4 2 19 4 2 2 1 2 5 4 3 8 12 12 4.00 4.00 200 313

5 5 1 34 2 3 2 2 1 4 3 4 13 9 12 3.00 5.00 3.00 313

6 6 2 22 4 5 1 3 2 5 2 5 14 10 6 1.00 4.00 4.00 338

7 7 1 26 5 2 2 2 2 4 3 5 10 9 14 4.00 4.00 3.00 363

8 8 2 30 2 2 2 4 3 4 2 5 9 13 14 4.00 3.00 4.00 350

9 9 2 48 1 3 3 4 1 3 5 2 1 7 12 3.00 5.00 1.00 275

10 10 2 51 3 2 2 2 1 4 3 2 13 13 13 4.00 5.00 3.00 313

1 1 1 19 2 3 1 3 1 4 2 1 12 1 8 3.00 5.00 4.00 275
12 12 2 36 1 3 4 1 3 1 2 3 10 7 6 3.00 3.00 4.00 250

13 13 1 26 2 3 2 2 1 2 5 2 13 12 9 3.00 5.00 1.00 238

14 14 2 18 2 2 3 2 1 4 5 1 14 9 12 4.00 5.00 1.00 275

15 15 3 28 1 2 2 2 4 4 5 5 15 14 8 4.00 200 1.00 263

16 16 2 45 1 1 5 4 2 5 5 4 7 6 5 5.00 4.00 1.00 363

17 17 2 20 4 2 3 2 2 5 3 4 12 7 4 4.00 4.00 3.00 363

18 18 1 25 3 2 1 3 3 4 3 5 8 5 12 4.00 3.00 3.00 325

19 19 2 48 2 3 2 1 2 4 2 5 15 10 10 3.00 4.00 4.00 313
20 20 2 51 2 1 3 2 2 4 2 3 15 7 7 5.00 4.00 4.00 338

21 21 1 19 5 3 2 2 4 3 4 2 1 10 6 3.00 200 200 263
22 22 1 24 4 2 3 2 2 4 2 4 14 12 11 4ann 4ann 4ann 1R v‘

<[ ] 2|

Overview Data View Variable View

IBM SPSS Statistics Processor is ready Unicode:ON | Classic [





image4.png
#8 Neuro-Level Report Output.spv [Documents] - IBM SPSS Statistics Viewer

File Edit View Data TIransform Inset Format Analyze Graphs

Utiities

Extensions  Window  Help

BHOR ST e~ RS B Moo |

& (& output Tests of Within-Subjects Effects A
{8 General Linear Model Measure: MEASURE 1
B THe Type Il Sum of Partial Eta
@ Notes Source Squares df  MeanSquare F sig Squared
I @ Wlm:;;' ‘WordsRemembered Sphericity Assumed 101422 2 50711 8222 <001 215
(i Descriptve Statsti Greenhouse-Geisser 101422 1954 51903 8222 <001 25
(g Boxs Test of Equal Huynh-Feldt 101422 2000 50711 8222 <001 215
L8 Multivariate Tests Lower-bound 101.422 1.000 101422 8222 008 215
Ll Mauchlys Testof S WordsRemembersd * Sphericity Assumed 10922 2 5.461 885 418 029
[ g e winoa|  NeuroLu Greenhouse-Geisser 10822 1954 5580 885 416 028
|48 Levene’s Testof ¢ Huynh-Feldt 10822 2000 5461 885 418 029
1L Tests of Between-< Lower-bound 10922 1000 10922 885 354 029
a-@ Error( Sphericity Assumed 370,058 60 6.168
i Greenhouse-Geisser 370058 58622 5313
! Huynh-Feldt 370058 60000 6168
Lowerbound 370058 30.000 12335
Tests of Within-Subjects Contrasts
Measure: MEASURE_1
Type Il Sum of Partial Eta
Source WordsRemembered __ Squares df  MeanSquare  F sig Squared
‘WordsRemembered Linear 100235 1 100235 14336 <001 323
Quadratic 1.186 1 1186 Fr) 641 007
WordsRemembered * Linsar 6.235 1 6235 892 353 028
L] Quadratic 4686 1 4686 877 357 028
Ertor(WordsRemembersd) _Linear 209749 30 6992
Y —| . Quagratic 160.308 30 5344 g
1BM SPSS Statistics Processor is ready F Unicode:ON [ Classic [ |
> '(‘Lcudy BE | Q search e 9 g 9 A e AxD mz}zﬁ 2





image5.png
#8 Neuro-Level Report Output.spv [Documents] - IBM SPSS Statistics Viewer - a X

File Edt View Data Iransform [nset Fomat Analyze Graphs Ulties Extensions Window  Help

L EER - LI Y'Y (ol

@ & ouput
{8 General Linear Model
[+ E Title Tests of Between-Subjects Effects
g Notes
[ Wi susjects Fa|  Measure: MEASURE.1
|9 Between-Subjects Transformed Variable: Average
L Type Il Sum of Partial Eta
L@ Descriptive Statisti
I g prive ::S':MEmul Source Squares d  Meansquare  F sig squared
(8 Mulivariate Tests Intercept 9045.922 1 9045922 990184 <001 a71
4@ Mauchlys Testof S NeuroLvl 58.922 1 58.922 6.450 017 177
g Tests of Within-Sul [ grror 274.068 30 9136
@
(g Tests of ithin-Sut

) Levene's Test of Ec
() Tests of Between-<. Estimated Marginal Means
&8 Estimated Margina

B Tie
(8 WordsRemen’ WordsRemembered
Profile Plots Measure: MEASURE_1
Erite 95% Confidence Interval
(s WordsRemen WordsRemembered _ Mean St Emor _ Lower Bound _ Upper Bound
1 11.059 a1 10159 11959
2 9569 461 8626 10511
3 8551 516 7497 9605
Profile Plots

Estimated Marginal Means of MEASURE_1
. ) N 12} s NeuroLvl

1BM SPSS Statistics Processor is ready F

CODO @O ~o w0000

10 S
ath) BE | Q search e 0 L





image6.png
#8 Neuro-Level Report Output.spv [Documents] - IBM SPSS Statistics Viewer

File Edt View Data TIransform [nset Format Analyze Graphs Utiities Extensions Window Help
BHGR AN e »XTLIRs M@ ]
a8

a8 I General Linear Model
.(- Title Estimated Marginal Means of MEASURE_1
Notes
b %wﬂnn—mn‘nﬁs Fa 12 NeuroLvl
—(3 Between-Subjects —100
() Descriptive Statistin —200
() Box's Test of Equal
L Multivariate Tests
- Mauchlys Testaf S
L@ Tests of Within-Sut
+-fg Tests of Within-Sut
Q Levene's Test of E(

m ‘WordsRemen

Estimated Marginal Means
P

2 3

WordsRemembered

IBM SPSS Statistics Processor is ready Unicode:ON | Classic

e, & W 2 s O CODO @O ~o w0000





image7.png
il

 msameane who. =¥ |=[T]F

o

7 e e s

22 T gty g

I sty it

55 oo g Sty

S5 1 cigong socale

0 Ut et oy wn e

oy gt





image8.png
ANEW — Words 1o be used in experimental task.

Neutral
Beauty 782 | Ankie 527 [ Afad 200
Desiie 769 | Locker 519 | Bister 288
Friendly 843 | Ketle 522 | Crisis 27
‘Handsome 793 | Paper 520 | Demon 271
Rainbow 814 | Doctor 520 | Hostie 27
Secire 757 | Emand 758 [ Lonely 217
Lucky 817 | Banner 540 | Nisiake 286
Wealthy 770 | Headight 524 |Riot 29
Success 829 [Ton 490 | Upset 200
Joyful 822 | Jounal 514 | Wicked 29
Tively 720 | Siawe 517 | Trouble 247
Diamond 782 | Ofice 524 | Vandal 271
Grateul T3 [ Tan 500 | Sl 203
Honest 770 | Machine 509 | Guity 263
Cuddie 772 | Nonsense 461 | Enraged 246
Sunrise 786 | Patent 525 | Destoy 268
Pleasire 828 | Reserved 488 | Blackmail 205
Nature 785 | Wagon 537 | Coward 27
Laughter 845 | Curtains 483 [ Stpid 231
Kindness 782 | Basket 545 | Toohache 1%





