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Abstract

Research suggests that emotional content increases the likelihood of information being 

remembered, with negative events being remembered in greater detail than positive ones. 

This study examined the differences in details recalled in visual representations as a 

function of different emotional content of the representation. Students (N=58) viewed 

visual representations containing either aggressive or non-aggressive content and were 

tested on their memory of the representation’s detail. Results indicated no statistically 

significant differences in the average scores of males compared to females, but average 

scores for aggressive content were significantly higher (F(4.06)=4.12, p <.O5) than 

non-aggressive content. This research supports the view that negative information is 

processed more efficiently in memory than positive information.
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Memory as a Function of Emotional Content:

Negative vs. Positive Imagery

Throughout our lives we experience a variety of situations that draw out powerful 

emotional responses: birthdays, anniversaries, national crises, and funerals. When we 

recall these experiences, we seem to be able to remember them with great accuracy and 

detail. Vivid and long-lasting memories for the reception context (i.e., where we were, 

when it happened, activity during and after, and reactions) of an important public event are 

known as flashbulb memories (Brown, R., & Kulik, J., 1977). Through research on 

flashbulb memories, we have learned that memories of emotional situations are recalled 

better than neutral non-emotional situations (Neisser, U. and Harsch, N., 1992). Some may 

recall pleasant or positive memories such as who was sitting in the second row at their 

wedding and others may remember unpleasant or negative memories such as what they 

were wearing the morning the twin towers fell. However, little is understood about which 

emotions, positive or negative, influence memory more during our daily lives.

Although flashbulb memories are formed only on rare occasions, experiences in 

daily life are often filled with emotional significance and may also contribute to enhanced 

memory. Evidence of the perceived importance of emotion in memory is apparent in the 

way companies regularly use emotionally charged advertisements to create a lasting 

impression of their product. Every day we are bombarded with hundreds if not thousands 

of advertisements, most designed to elicit an emotional response. Companies frequently 

conduct studies to determine how to successfully market their products based upon what



Memory and Emotional Content 7

consumers are most likely to remember. The results of these studies are telling. Research 

shows that advertising during violent programs may be more effective than advertising 

during non-violent programs. While a study by Mustonen (1997) found only a moderate 

correlation between the intensity of violence and the popularity of a program, the 

commercial space within such programs is still a hot spot for advertisers. In Channeling 

Violence: The Economic Market for Violent Television Programming, Hamilton (1998) 

reports that even though violent programs do not necessarily attract larger audiences, they 

are viewed as valuable marketing tools because they attract younger viewers who are more 

easily persuaded to buy the products being advertised. Because youth seem to find violent 

programming appealing and entertaining, companies use violent programs to sell their 

products.

Research shows that youth in our culture are choosing to watch violence, as the 

average adolescent watches an average of nearly three hours of television per day with 

nearly two thirds of all programming containing violence (as cited in Children, 

Adolescents, and Television, 2001). The extent of youth exposure to violence has led to

concerns about the retention of this violent imagery in memory. Because of these concerns, 

a large body of literature has been produced to determine the nature of the relationship 

between media violence and aggressive behavior. That body of research on violent 

television, films, video games, and music reveals unequivocal evidence that media 

violence increases the likelihood of aggressive and violent behavior in both immediate and 

long-term contexts (Anderson, et. al., 2003.) Another study by Huesmann et al. (2003) 

revealed that early childhood exposure to TV violence predicted aggressive behavior for 

both males and females in adulthood. The correlation between exposure to violence and
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later aggressive behavior provides suggestive evidence that early childhood exposure to 

violence is retained in memory and sometimes reproduced.

To understand how violent images and the behaviors they influence are learned and 

retained in memory, we must look at social learning theories. In 1977 Bandura published 

Social Learning Theory which describes the process in which people vicariously learn 

behavior. It concluded that people learn from one another via observation, imitation, and 

modeling. Social learning theories (Bandura 1983, 2001; Mischel 1973, 1999; Mischel & 

Shoda 1995), affirm that people acquire aggressive responses the same way they acquire 

other complex forms of social behavior—both through direct experience and by observing 

others (Anderson and Bushman 2002). Grusec (1992) describes the four components 

involved in the process of social learning, also referred to as modeling: attention, retention, 

reproduction and motivation. Attention and retention are especially important because they 

contribute to the ability to recall or reproduce information. An observer must first pay 

attention to events—live or symbolic—that are modeled and then the information must be 

retained in some sort of representational system (Grusec, 1992.) The retention of this 

information over time is known as memory.

To better understand the role of memory in modeling it is important to explore in 

more detail the theory and research on memory. Richard Semon describes the three stages 

of memory as encoding, storage, and retrieval (as cited in Davis and Buskist, 2008). 

Encoding refers to the process of converting information from our senses into memory. 

Storage refers to retaining information and retrieval refers to the ability to recall the 

information which has been stored. Encoding, the first stage, occurs when a stimulus is 

encountered for the first time (Phelps 2004.) Although several factors can influence how
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well a stimulus is encoded, the ability to perceive and attend to the stimulus is a primary 

factor (Phelps 2004.)

Many investigations have been aimed at understanding the link between attention 

and memory. A common way of testing this relationship is to present stimuli incidentally 

as participants perform a different task that is designed to hold their attention. Rock and 

Guttman (1981) presented participants with overlapping red and green figures, instructing 

them to rate figures of one color for aesthetic value while ignoring the other figure. The 

participants were then given a recognition test. They found that recognition of form 

directly afterward was good for figures that had been attended to but was practically 

nonexistent for the unattended figures. An experiment by Carlson and Dulany (1985) 

showed that stimuli in a momentarily presented visual array that were not cued for report, 

and thus not attended to, provided no basis for learning concepts that were relatively well 

learned when the information was cued for report, and thus attended to. Generally, the 

results of these and other investigations have been consistent in their conclusions that 

stimuli we pay attention to will remain in memory, while stimuli that is not of importance 

will more likely be overlooked or forgotten. Because it is important for our attention to be 

focused on a stimuli in order for us to remember it, investigations have aimed at 

determining the qualities of a stimuli that will help influence the amount of attention we 

give it.

When a stimuli is paired with emotion, it seems logical that emotional intensity 

may make the stimuli more likely to be attended to. Research by Ohman, Flykt and Esteves 

demonstrated the link between emotion and attention, showing that emotion both captures 

attention and alters the ease with which emotional stimuli are processed when attention is
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limited (2001.) Experiments 1 and 2 of their study demonstrated that humans in general 

appear to have a bias to attend to biologically relevant threatening stimuli in their 

surroundings, while Experiment 3 demonstrated that feared stimuli were more quickly 

picked up among distracter stimuli than any other fear-relevant targets. Because emotion 

draws our attention, stimuli are more likely to be retained. Research has further shown that 

emotionally arousing events are more likely to be later recollected than similar, neutral 

events (Reisberg and Heuer, 1992). An article by Kensinger (2007), reported that although 

emotional experiences are not remembered with picture-perfect accuracy, emotion can 

enhance memory for many details, including the color of the font in which a word was 

presented, the spatial location of a word on a computer screen, or whether information was 

visually presented or mentally imagined. This evidence points to a role for emotion in 

boosting not only the subjective vividness of a memory but also the likelihood that event 

details are remembered. Comptom (2003) wrote in a review on the interconnections 

between emotional and attentional processing, that emotional stimuli seem to be selected 

for enhanced processing within a limited capacity system. The brain preattentively 

evaluates stimuli for emotional significance via a subcortical circuit involving the

amygdala and responds accordingly (Comptom, 2003.)

The amygdala is recognized as an emotional processing center primarily because of

its role in fear conditioning. LaBar et. al. (1995) were able to demonstrate the role of the 

amygdala in a classic fear conditioning paradigm. When they paired a neutral blue square 

with an aversive shock to the wrist, patients with amygdala damage failed to show a normal 

physiological fear response to the blue square, even though they were able to report that the 

blue square predicted the shock. Initially, the amygdala’s role in emotion was theorized to
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involve only the processing of negative emotions (Aggleton & Young, 2000; LeDoux, 

1996), but new research by Cahill et al. (1996) suggests that the amygdala can enhance 

explicit memory for both positive and negative stimuli. Research by Hamann et al. (2002) 

examined the relationship between brain activity during encoding and later recollection for 

emotional and non-emotional picture stimuli. They found that for both pleasant and 

unpleasant stimuli, bilateral amygdala activity during encoding was correlated with later 

enhancement of recognition memory for stimuli.

The amygdala is not the only memory system being investigated to examine the 

influence of emotion on memory. Bechara et. al. (1995) demonstrated that patients with 

damage to the hippocampus show the opposite pattern of patients with amygdala damage. 

That is, they demonstrated a physiological arousal response to the blue square, but were not 

able to consciously recollect that it was paired with the shock. The research on focal lesions 

to the amygdala or hippocampus show the independent functions of these memory 

systems, but also demonstrate that the amygdala and hippocampal complex influence each 

other when emotion and memory come together. Phelps (2004) describes the interactions 

between the amygdala and hippocampus when relating to emotion and memory,

“The amygdala and hippocampal complex, two medial temporal lobe structures, are 

linked to two independent memory systems, each with unique characteristic 

functions. In emotional situations, these two systems interact in subtle but 

important ways. Specifically, the amygdala can modulate both the encoding and the 

storage of hippocampal-dependent memories. The hippocampal complex, by 

forming episodic representations of the emotional significance and interpretation of 

events, can influence the amygdala response when emotional stimuli are



Memory and Emotional Content 12

encountered. Although these are independent memory systems, they act in concert 

when emotion meets memory.”

Although it is now understood that positive and negative emotions both enhance memory 

funtions, less is known about which emotion results in stronger memories.

Research by Phelps and Sharot (2008) suggests that for emotional stimuli, the 

quality and strength of memory for a few details may dominate recollection, whereas for 

neutral stimuli the quality of contextual details may be more important. They speculate that 

because emotional signals in the environment could be relevant for survival, emotion’s 

impact on memory allows us to remember stimuli and events that may be more important 

in the future. Hamann et. al. (1999) added to this view. They posited that from an 

evolutionary perspective, emotional arousal, whether of an appetitive or aversive nature, 

signals an event or stimulus that is likely to have both immediate and future relevance to 

survival and reproductive success. This shows that both pleasant and unpleasant signals are 

important to remember. Kensinger (2007), however, writes that the valence of an event 

(i.e., whether it is pleasurable or aversive) seems to be a critical determinant of the 

accuracy with which the event is remembered, with negative events being remembered in

greater detail than positive ones.

The importance of negative emotion seems especially relevant in young adults as 

research has demonstrated a negativity bias across many young adult domains. For 

example, younger adults tended to recall more negative emotions than positive emotions in 

their daily lives (D. L. Thomas & Diener, 1990), were more affected by everyday negative 

events than positive events (David, Green, Martin, & Suls, 1997), and tended to spend 

more time viewing photographs depicting negative events than photographs depicting
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positive events (Fiske, 1980). Research by Furnham and Gunter (1987) provides an 

additional example of a negativity bias. They conducted a study on a sample of 103 

subjects from a technical training college. The subjects were randomly assigned to nine 

groups and presented with a sequence of violent and non-violent news stories either 

audiovisual (via television), in audio-only, or in print at three different times of day 

(morning—9.30 am, early afternoon—1.30 pm, and later afternoon—5.30 pm). Results of the 

study confirmed that violent news was recalled better than non-violent news in all media 

and at all times of day.

Elementary students also appear to gravitate toward aggressive content. Klinger, 

Hamilton and Cantrell (2001) conducted a study on 103 elementary school children and 

found that aggressive content in toy commercials appears attractive to both boys and girls. 

More than twice as many of the children would like to play with the aggressive boy-toys as 

opposed to the less aggressive neutral and girl-toys. This shows that both groups found the 

toys associated with aggression more interesting and alluring.

Not only does aggressive and unpleasant emotional content appear to be more 

appealing than pleasant content; it also seems to affect the accuracy of our memory. Levine 

and Bluck (2004) asked participants who were either pleased or displeased with the verdict 

in the O.J. Simpson trial to indicate whether particular events had occurred during the trial. 

Individuals who were pleased about the O.J. Simpson verdict were more likely to falsely 

believe that something had occurred during the trial than were individuals displeased about 

the verdict, and the pleased individuals were confident in their inaccurate endorsements. 

Those who found the outcome pleasant were more likely to believe incorrect information, 

suggesting their memory was not as accurate as those who found the situation unpleasant.

COKETTE LIBRARY 
CARROLL COLLEGE
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These findings indicate that negative emotion can lead to fewer reconstructive memory 

errors than positive emotion and that negative items are more likely to be remembered with 

specific details than positive items (Kensinger, 2007).

Studies show that unpleasant stimuli can be remembered better than pleasant 

stimuli in a variety of ways, and there seems to be increasing evidence that unpleasant 

stimuli are even more relevant in the case of visual stimuli. To understand the added 

importance of visual stimuli, we can look at how different types of stimuli are processed in 

the brain. Kosslyn and colleagues (1989) have proposed that the right hemisphere is 

concerned with visuospatial processing, including the spatial relationships between objects 

or among an object's features, whereas categorical-based processing may arise through left 

hemisphere involvement. Separate literature has suggested that the right hemisphere may 

be specialized not only for processing specific object representations but also for 

processing emotional—and perhaps specifically negative—information (Borod, 1992). 

This can be shown in patients with brain damage in the left hemisphere (with a preserved 

right hemisphere) who are more likely to dwell on negative information and to suffer from 

depressive symptoms, whereas patients with right hemisphere brain damage are more 

likely to display an elated mood, sometimes displaying mania (e.g., Lee, Loring, Meader, 

& Brooks, 1990; Morris et al., 1996; Paradiso et al., 1999.) Because the right hemisphere is 

specialized to process both visual details and negative emotional information, negative 

visual stimuli may be processed more efficiently than positive visual stimuli. It is no 

surprise, then, that current research is now linking the relationship between visual stimuli 

and negative emotion.

A study by Kensinger and Choi (2009) examined whether right hemisphere
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processing would lead to particularly good memory for the visual details of emotional 

stimuli. Participants viewed positive, negative, and neutral objects, displayed to the left or 

right of a fixation cross. Later, participants performed a recognition task. They found that 

participants remembered the visual details of negative items well, and this advantage in 

memory specificity was particularly pronounced when the items had been presented 

directly to the right hemisphere (i.e., to the left of the fixation cross). Kensinger and Choi 

suggest that there is an episodic memory benefit conveyed when negative items are 

presented directly to the right hemisphere (where visual details and negative emotional 

information are processed).

Emotions seem to influence our memory in many ways: they capture our attention 

increasing the likelihood they will be remembered, they help us identity situations that may 

be important for survival, and they tie together two independent memory systems, enabling 

more efficient processing. Social learning theories also support the view of emotional 

content being proficiently retained in memory because of the correlation between viewing 

aggressive acts and future reenactments of aggression. Research further suggests that the 

details of negatively emotional items are remembered better than positive items when 

participants are required to view them. Despite the abundance of information on memory 

and emotion, we still lack research addressing the role of emotional content in our daily 

lives when participants are not specifically instructed to perform a laboratory task and have 

a choice of whether or not to pay attention to a stimulus.

The purpose of the following research is to extend our understanding of the role of 

negative emotion in memory by investigating whether unpleasant (violent) visual stimuli 

or pleasant (comforting) visual stimuli elicit more attention in day to day activites and are
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therefore retained better in memory. Based on previous research it has been hypothesized 

that unpleasant (violent) stimuli will be more accurately recalled than pleasant 

(comforting) stimuli because of the evidence for visual information and negative emotional 

information both being processed in the right hemisphere and unpleasant stimuli’s 

supposed contribution to survival. The null hypothesis is that there will be no difference in 

memory recall between groups exposed to a negative versus positive emotional stimulus.

Method

Participants

58 (31 males and 27 females) second year Carroll College students living in a large 

co-ed dormitory served as participants for the study. Their selection and participation is

described below.

Apparatus

Four 8.5 x 11 inch posters, designed by the researcher, portrayed one of four 

different scenarios: two males showing aggression {throwing a punch), two females 

showing aggression {throwing a punch), two males showing friendship {hugging), or two 

females showing friendship (hugging) (See Appendix B). These visual representations 

portrayed the same individuals, but differed in the interactions depicted between the 

individuals. The posters contained a descriptive word commonly associated with the 

condition being presented (aggression = Assault, non-aggression - Comfort.)

An 11-item questionnaire was used to measure participants’ memory of each 

poster’s content. (See Appendix A) The questionnaire contained an initial question to 

establish if the participant viewed the poster and determined if the survey should be 

included in the data set or eliminated. The questionnaire was removed if the participant
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reported that they did not view the poster. The remaining questions included nine 4-option 

multiple choice questions that could be answered by means of recognition and a fill in the 

blank that was answered by recall. The questions addressed different visual details such as 

colors, objects, location of objects and number of objects. The questionnaire was scored on 

number correct out of ten.

Procedure

Participation was determined by floors in the dormitory and the floors were chosen 

based on the Community Advisor’s (CA) availability the week of the testing. The first two 

female floors CA’s and first two male floors CA’s that responded to my request were chosen. 

The content of the poster to be viewed by each floor was randomly selected out of a hat. 

Posters with female models were placed on female floors and posters with male models were 

placed on male floors. First Main, a female floor, was selected to view the aggressive poster 

and Third South, the other female floor, was selected to view the nonaggressive poster. Third 

Main, a male floor, was selected to view the aggressive poster and Fourth South, the other 

male floor, viewed the nonaggressive poster.

Posters were placed on the inside of bathroom stall doors. Each floor had four stalls 

and the poster was placed in the middle of the door and participants were free to observe at 

their own leisure. The posters were left in place for 60 hours to ensure sufficient exposure. 

Posters were monitored each day to check for removal or alterations. Starting approximately 

24 hours after the posters were removed and continuing in 15 minute intervals, the researcher 

attended a floor meeting on each of the four floors and distributed the volunteer 

questionnaires. The volunteers were informed the questionnaire was completely confidential 

and voluntary. They were instructed not to interact with their peers at this time and were
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given the remainder of the fifteen minutes to complete the survey.

Results

Average questionnaire scores were determined for the complete data set to show

differences in scores for each floor. This data is presented in Table 1.

Table 1.

Table 1. Average 
questionnaire 
scores across all 
groups by content 
(nonaggressive 
and aggressive) 
and gender.

In order to run a two-factor analysis of variance with replication, the sample sizes 

had to represent equal numbers of subjects. Respondents for each floor were reduced to 

twelve scored participants through a process of random selection, as twelve was the 

smallest group size. Every fourth questionnaire that was turned in from the three larger 

groups was eliminated to create equal sample sizes. This number was chosen to eliminate 

questionnaires from the beginning, middle and end of the groups to ensure random 

sampling. The averages for the reduced groups were calculated and are shown in Table 2.

Table 2.

Table 2. Reports 
average
questionnaire scores 
for equalized 
samples.
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A two-factor analysis of variance with replication showed that the difference in 

memory as a function of content was statistically significant, F(4.06)=4.12, p <.05. We can 

therefore reject the null hypothesis at the .05 level. The average number of accurate 

responses for the groups after being reduced was 6.75 on aggressive content and the average 

number of accurate recalled responses on non-aggressive content was 5.87, a difference of 

.88. There was no statistically significant difference in the number of accurately recalled 

responses between genders, F(4.06)=2.1, p >.05. The average male score was 6.0 and the 

female average was 6.62. The analysis also showed the combined effect of sex and content 

was not statistically significant, F(4.06)=.23, p >.05.

Discussion

Statistical analysis of the data suggests that the aggressive content was recalled with 

more accuracy than the non-aggressive content; however, these results should be viewed 

with caution. Sampling error may have been affected when part of the data set was 

eliminated to facilitate statistical analysis. Furthermore, as the sample size in this study is 

relatively small, it may not be representative of the young adult population.

The results of the current study are consistent with speculation concerning the 

adaptive value of emotionally cued memory. Results suggest that males and females did 

not produce statistically significant differences in response patterns. From an evolutionary

view-point, males and females may need to be able to better recall aggressive content 

because it may be important for their survival in the future as well as their genetic 

propagation. Positive imagery may be significant to remember for survival, but negative 

imagery seems to be especially important to retain in memory. Individuals suffering from 

Post-Traumatic Stress Disorder (PTSD) seem to be an example of the heightened retention
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of traumatic information following exposure to negative stimuli. Perhaps negative 

information presents itself as a threat to self-security or as a learning tool in defense 

strategies. LaBar and Cabeza (2006) write that emotional arousal focuses attention on 

central gist information, which ensures that emotionally salient features of complex events 

are preferentially retained in memory; conferring evolutionary advantages. While previous 

research suggests that emotional information influences attention, we cannot know for 

certain using the present research whether enhanced memory for unpleasant stimuli can be 

attributed to increased attention. Perhaps positively and negatively valenced information 

receive the same amount of attention, but negative information processing includes some 

other neurological enhancing factor to increase the importance or distinctness of the

information when it is encoded as seems to be the case for individuals with PTSD.

The results of the current study are also consistent with previous research suggestion 

of enhanced processing of imagery and negative emotion in the right hemisphere. Perhaps 

presenting negative visual imagery is an efficient way to process information in the right 

hemisphere, increasing the likelihood it will be remembered. There seems to be a complex 

interplay between emotional valence, hemispheric processing, and memory. However 

considering the lack of depth in the current study, we are unable to attribute the results to

differences in how the two hemispheres process information involving the effects of 

emotional valence on memory.

There are many implications for the study’s findings. As a society, it may be 

important to consider limiting our exposure to negative imagery as it seems to make more 

of an impression on us than imagery with a positive message. Advertisers and television
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programs are perpetuating the continual exposure we have to violence and aggression, and 

this study suggests that we are not yet desensitized to the content.

It is also important to clarify that emotional imagery appearing to make an 

impression on our memory does not imply that it effectively influences our decisions. The 

Montana Meth Project has been using a negative imagery marketing campaign since 2005 

to “unsell” the product/drug methamphetamine and is aimed at significantly reducing 

first-time meth use. The Montana Office of Public Instruction reported in 2007 that the 

number of teen users of methamphetamine has dropped 45% percent and a 2008 Montana 

Meth Use & Attitudes Survey reports that meth is viewed as less socially acceptable than 

previous years. However, the percentage of new users has stayed the same since 2005. 

Follow up research by David M. Erceg-Hum in 2008 suggests that the campaign has 

actually been associated with increases in the acceptability of using methamphetamine and 

decreases in the perceived danger of using drugs. He also suggests there is no evidence that 

reductions in methamphetamine use in Montana are caused by the advertising campaign. 

This suggests that the advertisements may be effective in getting the public’s attention and 

are maintained in memory as most recognize the advertisements and intended messages, 

but may not be as effective in influencing behavior as social learning theories would

suggest.

Additional research is needed to understand the extent of our negativity bias. 

Testing different sources of stimuli and conducting trials with different periods of exposure 

time may help gain insight. In the current study, it may be important to test for cultural 

gender roles influencing the emotional responses to images. Future research could attend to 

this issue by having both males and females view posters showing models of both genders.
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Research may also want to address exploring other effective ways to enhance memory.
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Appendix A 
Volunteer Questionnaire

Did you observe the poster placed on the back of the bathroom door for the last three days? 
(Please circle one) Yes No

If you answered yes above, please complete the following questions.

1. What was the poster displaying? (Please circle one)
A) Aggression
B) Friendliness
C) Disregard
D) Unknown

2. How many people were featured in the poster? (Please circle one)
A) Two
B) Three
C) Five
D) Six

3. What color were the walls? (Please circle one)
A) Green
B) Black
C) Orange
D) White

4. What color was the shirt of person on the far left wearing? (Please circle one)
A) Green
B) Blue
C) Grey
D) Black

5. What was the symbol on the sleeve of the person on the far right? (Please circle one)
A) Peace sign
B) Cross
C) Heart
D) Arrow

6. Which of the following was the person on the far left wearing? (Please circle one)
A) Shorts
B) Sweat Pants
C) Jeans
D) Dress Slacks

7. Where was the text located? (Please circle one)
A) Upper Left-Hand Comer
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B) Lower Left-Hand Comer
C) Upper Right-Hand Comer
D) Lower Right-Hand Comer

8. What color was the hair of the person on the far right? (Please circle one)
A) Brown
B) Grey
C) Red
D) Blonde

9. What symbol was featured in the text? (Please circle one)
A) Arrow
B) Star
C) Heart
D) None

10. What word was shown on the poster?
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Appendix B: Posters

Male Non-Aggressive
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Female Non-Aggressive
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Female Aggressive


