

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







Abstract
This study explored the effect of the affective trait emotional intelligence (EI) on the recall of emotion-induced words. EI is defined as using and understanding own’s emotions as well as others (Salovey and Mayer, 1990). 38 university undergraduate students (M = 29.05, SD = 8.88), were recruited via an Experiment Management System (EMS) who completed the Schutte Self-Report Emotional Intelligence Test (SSEIT; Schutte et al., 1998). ANEW (Bradley & Lang, 1999) list of 60 words were used to complete a memory recall task. The task included three trials of 20 positive, neutral, and negative words each and the results were analysed using a 2 x 3 mixed design ANOVA. Findings indicate that the main effect of emotional intelligence level was significant F (1, 36) = 6.55, p = .02, np2 = .15  showing that there is a difference in the number of words that were recalled overall between participants who scored low on El and those who scored high, with participants categorised as having low EI recalling significantly more (M = 9.92, SD = 2.96) than those high in EI (M = 7.98, SD = 2.96). Pairwise comparisons demonstrated that the participants recalled significantly more positive words (M = 10.18, SD = 3.36) than negative words (M = 8.89, SD = 2.97; p = 04), and significantly more positive words than neutral words (M = 8.08, SD = 3.04; p = .004). the study’s results support the hypotheses that there is a relation between emotional intelligence and memory of emotionally induced stimuli and that words with emotion, positive or negative, attached are recalled better than neutral words.













Introduction
Emotional intelligence (EI) and its relationship with cognitive processes particularly memory has been one of the fields of research interest (Mavrou, 2021; Talmi et al., 2007). Emotional intelligence refers to the ability to identify, understand, and manage one's own emotions, as well as recognise and respond empathetically to the emotions of others. EI was introduced as a concept in 1990 by Salovey and Mayer. EI involves perceiving emotions accurately, using emotions to facilitate thinking and problem-solving, comprehending emotional language and signals, and regulating emotions in oneself and others (Mayer et al., 2000). The construct of EI has been a topic of great interest among psychologists but the research has not been extensive (Cherniss, 2010). 
According to Talmi et al., (2007), emotions have a substantial impact on our ability to retain information. Emotional stimuli tend to be better remembered than neutral ones. Positive and negative emotions also have distinct influences on memory. Positive emotions enhance memory retention by increasing our focus on the information. On the other hand, the authors state that the effects of negative emotions on memory remain unclear and require further research to be fully understood. 
Research conducted by Banaji and Hardin (1994) showed that the emotional intensity of words affected recall performance. They found that remembering positive and negative words was easier than neutral ones. The researchers suggested that individuals with high EI could process neutral words effectively and make them emotionally significant to improve their ability to remember. Other studies conducted in laboratory environment with images, words and sentences etc showed that the recall of emotion attached stimuli was greater than that of neutral stimuli (Buchanan & Adolphs, 2002; Hamann, 2001; Kensinger & Corkin, 2003)
Toyota (1989) conducted a study which found that people tend to recall pleasant memories better than unpleasant or neutral ones. However in a more recent study (Toyota, 2011) the results revealed an interesting finding that people with a low EI tend to have better recall of both positive and negative words.  This means that individuals who struggle with identifying and managing their emotions may have a stronger memory for emotionally charged events, regardless of whether they are positive or negative. This finding could have important implications for understanding how emotional intelligence impacts memory and cognition. 
More than 30 tests to measure EI have been developed over the years (O’Connor et al., 2019) of which the Schutte Self-Report Emotional Intelligence Test (SSEIT) (Schutte et al., 1998) is one the tests that utilises a self-report method to measure EI.
This study aims to explore the effect of emotional intelligence on memory recall of emotionally induced words in a sample of university students. Based on the literature previously mentioned it is hypothesised that there will be a significant main effect of emotional intelligence with people scoring low in EI being able to recall more words than people scoring high in EI.
Method
Participants
	Thirty-eight university students recruited through the EMS system participated in this research study (fourteen males, twenty two females and two non-binary). The age of the participants ranged from 19 to 51 (M = 29.05, SD = 8.88). 
Design
	A 2 x 3 mixed multifactor ANOVA was used for this study to explore the effects of emotional intelligence on memory recall for emotion-induced words. The first independent variable (IV) is emotional intelligence (EI) which is a between-subjects factor with levels: high and low. Participants scoring below M = 105 will be categorised as low and those scoring above the mean will be categorised as high. The second IV is emotion-induced stimuli which is a within-subjects factor with three levels: positive, negative and neutral words. Participants will be shown all three levels. The dependent variable (DV) is the number of positive, negative and neutral words correctly recalled in each trial.


Materials
A Schutte Self Report Emotional Intelligence Test (SSEIT) was used to measure emotional intelligence (Schutte et al.,1998). The questionnaire contains 33 questions, and the participants were asked to score themselves using a five-point Likert scale with scores as follows: 1 = strongly disagree, 2 = disagree, 3 = neither disagree nor agree, 4 = agree and 5 = strongly agree. Each item is scored on a scale of one (lowest) to five (highest), with higher scores indicating greater emotional intelligence and lower scores indicating less emotional intelligence. Questions 5, 28 and 33 were negatively worded and the score was reversed before calculating the total sum. Cronbach alpha reliability test was conducted with a reliability score of 0.73 which is considered as reliable.
A computer was used to set up the task using the Superlab specialist programme, to assess the memory recall of emotion-induced stimuli (positive, negative and neutral words). Three experimental trials were set up to display positive, negative and neutral words. Words were chosen from the Affective Norms for English Words (ANEW; Bradley & Lang, 1999) Each trial had 20 words of each condition and each word for individually displayed for 2000ms. A blank screen that was displayed for 400ms separated each word. At the end of each trial the participants were instructed to solve a simple mathematical sum for one minute. The screen was set automatically progress after the minute was up. The participants were then asked to recall as many words as they could of the 20 words displayed and type it in the box. This process was repeated for the next two trials. A debrief form was displayed after this step indicating the end of the study.  
Soring was based on the correct number of words recalled out of 20 for each trial. The data was collected in a controlled lab environment using the Qualtrics survey system and Superlab. The laptop provided ensured smooth transition between the Superlab task set up on the computer and the SSEIT questionnaire set up on the laptop.
Procedure
The participants were recruited via the Experiment Management Systems (EMS) by signing up to take part in the study. The room in the lab was set up with a laptop ready with a link to the Qualtrics to complete the questionnaire part of the study and a computer set up with the words task using the Superlab software. The participant was instructed to read the information sheet and consent form and then complete the demographic information before completing the questionnaire. Once the participant completed the questionnaire, they were given instructions to move on to the computer and further instructions were shown to complete the word recall task. During the study, participants were shown three sets of 20 words each, consisting of positive, neutral, and negative words. After each set, the participants were asked to recall as many words as they could. Once the study was complete, the participants were given debriefing information, an opportunity to ask questions and were thanked for taking part in the study.
Results
A2 x3 mixed design ANOVA was conducted to explore the effect of emotional intelligence on the recall of emotion-induced stimuli (positive/negative/neutral words).

Table 1.
Table of Descriptive Statistics for all variables included in the analysis
	
	Low EI
	High EI

	
	M
	SD
	N
	M
	SD
	N

	Positive
	11.52
	2.42
	21
	8.53
	3.68
	17

	Negative
	9.62
	2.60
	21
	8.00
	3.22
	17

	Neutral
	8.62
	2.66
	21
	7.41
	3.41
	17



The results show that the two-way interaction between emotional intelligence and emotion-induced words was non-significant; F (2, 72) = 1.57, p = 22, пр2 = .04. However, the main effect of the words was significant F (2, 72) = 7.35, p = .02, np2 = 0.15, indicating that the recall of emotion-induced words was different based upon the emotion attachment of the positive, negative or neutral word.
Pairwise comparisons show that participants recalled significantly more positive words (M = 10.18, SD = 3.36) than negative words (M = 8.89, SD = 2.97; p = 04), and significantly more positive words than neutral words (M = 8.08, SD = 3.04; p = .004). There was no difference in the recall between negative words and neutral words (p > .05). 
Finally, the main effect of emotional intelligence level was also significant F (1, 36) = 6.55, p = .02, np2 = .15. This indicates that there is a difference in the number of words that were recalled overall between participants who scored low on El and those who scored high, with participants categorised as having low EI recalling significantly more (M = 9.92, SD = 2.96) than those high in EI (M = 7.98, SD = 2.96). 
The hypotheses for this study that aimed to explore the effect of emotional intelligence on memory recall of the emotionally induced words will be accepted as the results show that words with positive emotions attached had a significantly better recall. The second hypothesis that people scoring low in EI were able to recall more words than people scoring high in EI will also be accepted.
Figure 1.
Graph showing relation between EI and memory recall
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Discussion
Based on the results the hypotheses have to be accepted as the findings of this study indicates that positive words were recalled more than negative and neutral words, and secondly that people that scored low in EI were able to recall more words than the people who scored high in EI. These results align with the studies conducted by Toyota (1989) where the findings showed that words with positive emotion attached are remembered more than negative and neutral, the other study done by Toyota (2011) found that people who have low EI recalled more positive and negative words. This finding also aligns with studies by Banaji and Hardin (1994), which suggest that emotional attachment to a word can enhance its recall.
Our perception of events and information plays a significant role in how we remember them. Emotional excitement has been found to enhance memory retention, resulting in more vivid and detailed recall of such events. In contrast, information that is considered neutral or mundane is less likely to be remembered in as much detail (Kensinger & Corkin, 2003). Therefore, the emotional context of an event can significantly impact how well we remember it in the future.
It is possible that certain significant factors might have affected the outcome of this study. Firstly, only psychology students were chosen to participate in the study and the results may vary if it was extended to wider group of students or wider general population. The study can also explore the difference between memory recall of male and female participants as previous studies suggest that women recall emotional events which are positive and negative more than the men (Davis,1999). It would be interesting to compare the levels of EI amongst the two gender and the effect it may have on memory recall of emotional stimuli. Bloise and Johnson (2007) found that women recalled more information with emotion attached more than the men did.
Age is also a factor that can be explored to see whether that has any effect on memory recall of emotional stimuli amongst older adults with high or low EI than on younger adults. Study conducted by Kensinger (2008) showed that both young and older adults had an equal ability to recall negative and positive emotion words. However, older adults showed a tendency towards positive words when it came to words that did not evoke any emotion, unlike young adults who remembered negative words with no emotion more effectively.
An aspect to consider regarding the study is that it employed a self-report method to gauge the effects of emotionally induced stimuli on memory retrieval. While self-reporting tests have their merits, they may not always be entirely dependable as participants may provide answers that are perceived as socially desirable, potentially overestimating their emotional intelligence (Patten & Newhart, 2017).
In conclusion, the study’s results support the hypotheses that there is relation between emotional intelligence and memory of emotional induced stimuli and that words with an emotion attached are recalled better than neutral words.
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Appendices
Questionnaire
The Schutte Self Report Emotional Intelligence Test (SSEIT)
Instructions: Indicate the extent to which each item applies to you using the following scale:
	1 = strongly disagree
	2 = disagree
	3 = neither disagree nor agree
	4 = agree
	5 = strongly agree


1. I know when to speak about my personal problems to others
1. When I am faced with obstacles, I remember times I faced similar obstacles and overcame them
1. I expect that I will do well on most things I try
1. Other people find it easy to confide in me
1. I find it hard to understand the non-verbal messages of other people*
1. Some of the major events of my life have led me to re-evaluate what is important and not important
1. When my mood changes, I see new possibilities
1. Emotions are one of the things that make my life worth living
1. I am aware of my emotions as I experience them
1. I expect good things to happen
1. I like to share my emotions with others
1. When I experience a positive emotion, I know how to make it last
1. I arrange events others enjoy
1. I seek out activities that make me happy
1. I am aware of the non-verbal messages I send to others
1. I present myself in a way that makes a good impression on others
1. When I am in a positive mood, solving problems is easy for me
1. By looking at their facial expressions, I recognize the emotions people are experiencing
1. I know why my emotions change
1. When I am in a positive mood, I am able to come up with new ideas
1. I have control over my emotions
1. I easily recognize my emotions as I experience them
1. I motivate myself by imagining a good outcome to tasks I take on
1. I compliment others when they have done something well
1. I am aware of the non-verbal messages other people send
1. When another person tells me about an important event in his or her life, I almost feel as though I have experienced this event myself
1. When I feel a change in emotions, I tend to come up with new ideas
1. When I am faced with a challenge, I give up because I believe I will fail*
1. I know what other people are feeling just by looking at them
1. I help other people feel better when they are down
1. I use good moods to help myself keep trying in the face of obstacles
1. I can tell how people are feeling by listening to the tone of their voice
1. It is difficult for me to understand why people feel the way they do*














List of words
Words have been taken from the Affective Norms for English Words (ANEW; Bradley & Lang, 1999) and all have a similar valence score per trial. For example, each of the positive words chosen have a valence mean of between 7 and 9, the negative words chosen have a valence score between 1 and 3, and the neutral words have a valence score between 4.5 and 5.5.

The numbers contained at the end of each word are the valence scores associated with each word.


	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





Information Sheet
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Study Information Sheet  
 
This document provides key information regarding the study and provides details about what will be expected of you as a participant. Therefore, please read this information carefully before providing consent to take part. 
 
The purpose of this study is to explore the effect of emotional intelligence on the recall of different types of stimuli. The aim of the study is to determine whether individuals who score highly on a measure of emotional intelligence will be better able to recall certain types of words. 
 
During this study you will be required to do the following:  
 
· Fill out an online demographic questionnaire asking you for basic demographic information. 
· Completing a measure of emotional intelligence  
· This will involve you responding to a series of 33 number items on a scale of 1-5 
· Taking part in a task that assesses memory recall. You will be shown three sets of words and asked to recall as many words as you can per set. 
 
At the end of the study you will be provided with the study debrief.  
 
If you have any questions or concerns about this study, please contact the research supervisor Stacey Coleman on stacey.coleman@uwtsd.ac.uk.  
 
If you are happy to take part in this study, please click the button below to direct you to the consent form for the study. 
 
If you feel you want to leave the study, you can do so at any time by closing the browser on your computer or notifying the researcher. Once the study has ended you will be asked if you want your data to be saved as part of the study. If you agree, then your data will be anonymised and therefore untraceable to later delete. If you do not wish for your data to be used, please ensure you inform the researcher.  
 
Consent form
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  Study Consent Form 
 
I understand that this research study is being carried out by a group of 2nd year Psychology Students for the purpose of a module assessment, and that taking part in this study will involve completing a questionnaire assessing emotional intelligence and taking part in a computer-based task where I will view a variety of different words.  
 
I understand that this study will take approximately 20 minutes to complete. 
 
I understand that participation in this study is voluntary, and I am free to withdraw participation at any time during or before the end of the study without giving a reason.  
 
I understand that once I complete the study my data will remain confidential and will not be traced back to me as a code will be assigned in place of my name and unique EMS identification number. The data collected will be stored indefinitely in accordance with the Data Protection Act. 
 
I am aware that if I have concerns about the study, I can contact the researchers at any time during or after the study on Reia Sigrist (2219662@student.uwtsd.ac.uk), Shaheena Kenyon (2219390@student.uwtsd.ac.uk) or Matt Wilson (2209269@student.uwtsd.ac.uk) or the module lead Stacey Coleman on (stacey.coleman@uwtsd.ac.uk), should I have any concerns. 
 
I also understand that at the end of the study I will be provided with a debrief form. 
 
Please tick the boxes below to confirm:  
 
¨ I am aged 18 years of age or over  
 
¨ I understand I can withdraw at any time without penalty  
 
¨ I understand my data will be held confidentially with a code assigned in place of my name  
 
¨ I understand all the above information on this consent form 
 
¨ I consent to taking part in this study  
Debrief sheet
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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 the effect of affective traits on memory for emotion-induced stimuli. We specifically wanted to explore whether individuals with higher levels of emotional intelligence were better able to recall as many positive, negative and neutral words. Previous research has suggested that 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. 
 
Level Five Students 
Reia Sigrist (2219662@student.uwtsd.ac.uk) 
Shaheena Kenyon (2219390@student.uwtsd.ac.uk)  
Matt Wilson (2209269@student.uwtsd.ac.uk) 
Alisha Syaid (2210323@student.uwtsd.ac.uk) 
 
BSc Psychology 
BSc Psychology and Counselling 
 
University of Wales Trinity Saint David, Swansea  
Table 1

	
	Low EI
	High EI

	
	M
	SD
	N
	M
	SD
	N

	Positive
	11.52
	2.42
	21
	8.53
	3.68
	17

	Negative
	9.62
	2.60
	21
	8.00
	3.22
	17

	Neutral
	8.62
	2.66
	21
	7.41
	3.41
	17






Full SPSS output

	Between-Subjects Factors

	
	Value Label
	N

	EIGroup
	1.00
	Low EI
	21

	
	2.00
	High EI
	17





	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	TotalEI
	38
	84.00
	132.00
	105.8158
	12.63170

	Valid N (listwise)
	38
	
	
	
	



	Descriptive Statistics

	
	EIGroup
	Mean
	Std. Deviation
	N

	Positive
	Low EI
	11.52
	2.421
	21

	
	High EI
	8.53
	3.676
	17

	
	Total
	10.18
	3.360
	38

	Negative
	Low EI
	9.62
	2.598
	21

	
	High EI
	8.00
	3.221
	17

	
	Total
	8.89
	2.966
	38

	Neutral
	Low EI
	8.62
	2.655
	21

	
	High EI
	7.41
	3.411
	17

	
	Total
	8.08
	3.035
	38



	Within-Subjects Factors

	 Measure:   MEASURE_1  

	Words
	Dependent Variable

	1
	Positve

	2
	Negative

	3
	Neutral

	
	


	Box's Test of Equality of Covariance Matricesa

	Box's M
	9.888

	F
	1.496

	df1
	6

	df2
	8272.455

	Sig.
	.175

	Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groups.

	a. Design: Intercept + EIGroup 
 









	








Multivariate Testsa

	

	Effect
	Value
	F
	Hypothesis df
	Error df
	Sig.
	Partial Eta Squared

	Words
	Pillai's Trace
	.262
	6.214b
	2.000
	35.000
	.005
	.262

	
	Wilks' Lambda
	.738
	6.214b
	2.000
	35.000
	.005
	.262

	
	Hotelling's Trace
	.355
	6.214b
	2.000
	35.000
	.005
	.262

	
	Roy's Largest Root
	.355
	6.214b
	2.000
	35.000
	.005
	.262

	Words * EIGroup
	Pillai's Trace
	.076
	1.445b
	2.000
	35.000
	.250
	.076

	
	Wilks' Lambda
	.924
	1.445b
	2.000
	35.000
	.250
	.076

	
	Hotelling's Trace
	.083
	1.445b
	2.000
	35.000
	.250
	.076

	
	Roy's Largest Root
	.083
	1.445b
	2.000
	35.000
	.250
	.076

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

	b. Exact statistic



	Mauchly's Test of Sphericitya

	Measure:   MEASURE_1  

	Within Subjects Effect
	Mauchly's W
	Approx. Chi-Square
	df
	Sig.
	Epsilonb

	
	
	
	
	
	Greenhouse-Geisser
	Huynh-Feldt
	Lower-bound

	Words
	.936
	2.314
	2
	.314
	.940
	1.000
	.500

	Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix.

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

	b. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests of Within-Subjects Effects table.















	Tests of Within-Subjects Effects

	Measure:   MEASURE_1  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Words
	Sphericity Assumed
	77.123
	2
	38.561
	7.347
	.001
	.169

	
	Greenhouse-Geisser
	77.123
	1.880
	41.028
	7.347
	.002
	.169

	
	Huynh-Feldt
	77.123
	2.000
	38.561
	7.347
	.001
	.169

	
	Lower-bound
	77.123
	1.000
	77.123
	7.347
	.010
	.169

	Words * EIGroup
	Sphericity Assumed
	16.456
	2
	8.228
	1.568
	.216
	.042

	
	Greenhouse-Geisser
	16.456
	1.880
	8.754
	1.568
	.217
	.042

	
	Huynh-Feldt
	16.456
	2.000
	8.228
	1.568
	.216
	.042

	
	Lower-bound
	16.456
	1.000
	16.456
	1.568
	.219
	.042

	Error(Words)
	Sphericity Assumed
	377.912
	72
	5.249
	
	
	

	
	Greenhouse-Geisser
	377.912
	67.671
	5.585
	
	
	

	
	Huynh-Feldt
	377.912
	72.000
	5.249
	
	
	

	
	Lower-bound
	377.912
	36.000
	10.498
	
	
	




	Tests of Within-Subjects Contrasts

	Measure:   MEASURE_1  

	Source
	Words
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Words
	Linear
	76.002
	1
	76.002
	11.855
	.001
	.248

	
	Quadratic
	1.120
	1
	1.120
	.274
	.604
	.008

	Words * EIGroup
	Linear
	15.002
	1
	15.002
	2.340
	.135
	.061

	
	Quadratic
	1.454
	1
	1.454
	.356
	.555
	.010

	Error(Words)
	Linear
	230.787
	36
	6.411
	
	
	

	
	Quadratic
	147.125
	36
	4.087
	
	
	






	Levene's Test of Equality of Error Variancesa

	
	Levene Statistic
	df1
	df2
	Sig.

	Positve
	Based on Mean
	1.265
	1
	36
	.268

	
	Based on Median
	1.040
	1
	36
	.315

	
	Based on Median and with adjusted df
	1.040
	1
	28.541
	.316

	
	Based on trimmed mean
	1.215
	1
	36
	.278

	Negative
	Based on Mean
	.348
	1
	36
	.559

	
	Based on Median
	.441
	1
	36
	.511

	
	Based on Median and with adjusted df
	.441
	1
	33.641
	.511

	
	Based on trimmed mean
	.352
	1
	36
	.557

	Neutral
	Based on Mean
	.577
	1
	36
	.453

	
	Based on Median
	.381
	1
	36
	.541

	
	Based on Median and with adjusted df
	.381
	1
	32.629
	.542

	
	Based on trimmed mean
	.514
	1
	36
	.478

	Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

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




	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

	EIGroup
	106.101
	1
	106.101
	6.545
	.015
	.154

	Error
	583.584
	36
	16.211
	
	
	








Estimated Marginal Means

	Estimates

	Measure:   MEASURE_1  

	Words
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	1
	10.027
	.496
	9.020
	11.034

	2
	8.810
	.472
	7.853
	9.766

	3
	8.015
	.492
	7.018
	9.013




	
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
	1.217*
	.468
	.040
	.042
	2.392

	
	3
	2.011*
	.584
	.004
	.544
	3.478

	2
	1
	-1.217*
	.468
	.040
	-2.392
	-.042

	
	3
	.794
	.527
	.422
	-.530
	2.118

	3
	1
	-2.011*
	.584
	.004
	-3.478
	-.544

	
	2
	-.794
	.527
	.422
	-2.118
	.530

	Based on estimated marginal means

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

	b. Adjustment for multiple comparisons: Bonferroni.




	Multivariate Tests

	
	Value
	F
	Hypothesis df
	Error df
	Sig.
	Partial Eta Squared

	Pillai's trace
	.262
	6.214a
	2.000
	35.000
	.005
	.262

	Wilks' lambda
	.738
	6.214a
	2.000
	35.000
	.005
	.262

	Hotelling's trace
	.355
	6.214a
	2.000
	35.000
	.005
	.262

	Roy's largest root
	.355
	6.214a
	2.000
	35.000
	.005
	.262

	Each F tests the multivariate effect of Words. These tests are based on the linearly independent pairwise comparisons among the estimated marginal means.

	a. Exact statistic
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	Group Statistics

	
	EIGroup
	N
	Mean
	Std. Deviation
	Std. Error Mean

	AverageWords
	Low EI
	21
	24.0159
	4.30307
	.93901

	
	High EI
	17
	19.0000
	7.02278
	1.70327



	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Significance
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	One-Sided p
	Two-Sided p
	
	
	Lower
	Upper

	AverageWords
	Equal variances assumed
	1.642
	.208
	2.709
	36
	.005
	.010
	5.01587
	1.85153
	1.26080
	8.77095

	
	Equal variances not assumed
	
	
	2.579
	25.332
	.008
	.016
	5.01587
	1.94496
	1.01281
	9.01894








	Independent Samples Effect Sizes

	
	Standardizera
	Point Estimate
	95% Confidence Interval

	
	
	
	Lower
	Upper

	AverageWords
	Cohen's d
	5.67509
	.884
	.207
	1.549

	
	Hedges' correction
	5.79684
	.865
	.203
	1.517

	
	Glass's delta
	7.02278
	.714
	.020
	1.390

	a. The denominator used in estimating the effect sizes. 
Cohen's d uses the pooled standard deviation. 
Hedges' correction uses the pooled standard deviation, plus a correction factor. 
Glass's delta uses the sample standard deviation of the control (i.e., the second) group.
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