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Investigating The Relationship Between 

False Memory Formation and Emotional 

Response 

Abstract: 

Previous research on the phenomenon known as “False Memory” has shown that 

there is a direct relationship between false memory formation and emotional 

response. Conclusions on the whole were derived from results of experiments that 

evaluated false memory prompted solely by stimuli that represented positive and 

negative emotions. Research for this thesis sought to further the discussion through 

the use of experiments that targeted, more specifically, the five basic emotions 

described by Power & Dalgleish (2008) as: happiness, fear, anger, disgust, and 

sadness. Additionally, this research tested the effects of, and/or relationships 

between, false memory and the basic emotions of the members of the study, to 

include depressed, dysphoric, and control-group individuals. In a departure from 

earlier studies, these experiments assessed the effects on groups across cultures--

namely Syrian and British--as well as across time.   

   There were 204 participants in three studies, and they were divided into two 

groups according to their scores on the BDI II: dysphoric and non-dysphoric. 

There were two samples representing two different societies: Syrian and British. 

Additionally, in the fourth experiment, there were 41 clinically depressed patients 

and 20 in the control group. Four studies were conducted in which participants 

viewed a series of both emotional and non-emotional pictures taken from the 

IAPS. Participants were asked to answer a series of questions. There were two 

questions for each picture; one of the questions was based on actual content within 

the various pictures while the other was designed to elicit a confabulated response 

by suggesting content that was not actually present. The participants returned to 

the lab one week later and were asked the same questions again. The findings 

show that accuracy of memory is diminished, and quality of memory is impaired, 

in both immediate and delayed recall conditions when leading questions were used 

to elicit responses--the questions that suggested content not in evidence. 

Participants produced more false memories to the emotional pictures than they did 

to the non-emotional pictures, with the exception of disgust-related pictures for 

which they produced significantly fewer false memories. False memory 

manifested to a greater degree in the delayed recall condition than it did in the 

immediate recall condition. Cultural factors proved to have no influence on false 

memory formation. Correct memories from dysphoric/depressed participants were 

less than correct memories from their non-dysphoric/depressed counterparts. There 

was a significant relationship between correct memories and emotional content of 

the pictures. Correct memories decreased across time. The implications of the 

research are examined for the relationship between emotion and false memory. 
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Chapter One 
 

False Memory Formation 

 

1.1 Introduction 
 

“From birth … the human being is concerned with the problem of the relationship 

between what is objectively perceived and what is subjectively conceived of…” 

                                                                                         (Winnicott, 1953, p.11) 

We are people of the past, forged by past endeavour and experience whether active 

or passive, direct or indirect. In that the past is history, so we are History’s 

descendants. Every citizen of the world, each and every one of us, is the honed 

embodiment of all that has come before.  

 

Just as children try to identify themselves by looking to their fathers or mothers, so 

as adults do we look to our memories in order to know ourselves, to help others 

know us, and to understand our place in the world. Our memory of the past shapes 

our knowledge about history, whether as vast as past civilizations or as particular 

as the name of our first grade teacher. Our memory of the past informs our 

personality in the present which in turn influences our future. Therefore it is 

imperative that our memory of the past is at once real, reliable, and verifiable. But 

this is not always, nor indeed often, the case. It is widely agreed that a confluence 

of internal and external factors, both in the encoding and recalling of an event, can 

affect memory. Dream interpretation, imagination, and inferential reconstruction 

powerfully create memory, as can leading questions and suggestions. 

Consequently, human memory of objective truths can be distorted and/or altered 

by a variety of methods such as the use of leading questions or the implantation of 

information not attached to an original event (e.g. Loftus, 1994; Schacter, 1999).  
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1.2 The definition of False Memory 
 

Roediger and McDermott (1995) defined false memory as “either remembering 

events that never happened, or remembering them quite different from the way 

they happened” (Roediger & McDermott, 1995, p.803). 

The difference between the phenomenon of False Memory and the act of lying is 

that people who have false memories genuinely believe them to be true. 

Manifestations of False Memory can take different forms, from changes in context 

to changes in content. One might be asked to describe a picture of a river, of which 

the only content is the river itself. A person demonstrating false memory might 

describe things in the picture that are not in evidence--a boat, for example, or a 

bird, or a building. Such a person might further describe, or introduce, additional 

“memories” that are not, in actuality, veritable.  

 

1.3 The study of False Memory 
 

Researchers have used a variety of paradigms in their study of False Memory 

formation. Three of them are going to be described in this thesis: First, the Deese-

Roediger-McDermott (DRM) paradigm is the product of several experiments, 

spanning 30 plus years, in which study participants falsely recognised and recalled 

critical words, which in turn led to the creation of false memories (e.g. Roediger, 

and McDermott, 1995). Second, the Misinformation Approach pertains to those 

who have memory of details for past events that never occurred (e.g. Loftus, 

2003). Third, the “Rich False Memory” approach results when researchers plant 

entirely false memories for events that never occurred (Loftus & Pickrell, 1995). 

Brief descriptions of these three paradigms follow. 

 

 

1.3.1The Deese-Roediger-McDermott (DRM) paradigm 
 

Deese (1959) was among the first to investigate the phenomenon of False 

Recognition. He demonstrated the occurrence of intrusions, or false recollections, 
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in a single, free-recall experiment.  Deese found that when participants were given 

lists of related words to study--such as table, fork, napkin, plate, and cup--that they 

would subsequently falsely recall non-presented, but semantically related, words--

such as food, restaurant, and kitchen. Underwood (1965) also conducted a study to 

look at False Recognition using a recognition task. He presented participants with 

lists of related words to review. After a brief period, the participants were 

presented with additional sets of words, some of which were from the original lists 

and others that were wholly new. When asked which words were associated with 

which lists, participants showed a certain degree of difficulty in answering 

accurately. Underwood found that words presented in the later lists were falsely 

recognized as belonging to the original lists if the words were semantically related.  

 

Similarly, Roediger, and McDermott (1995) published an article on the results of 

two experiments they conducted on false recall and false recognition. The 

paradigm they used, which incorporated Deese’s (1959), is currently and widely 

known throughout the field of False Memory as the “DRM Paradigm.” Articles 

covering research for which the DRM is used continue to be published primarily 

on the varied aspects of false recognition and their relation to different cognitive 

processes. 

 

In the DRM task, participants are presented with several lists of words. They are 

given time to study the words with the understanding that they will be asked, 

subsequently, to recall them. This process is referred to as, the “study and recall” 

condition.  Next, participants are asked to review additional lists incorporating 

some of the words that were part of the original lists, as well as new words--both 

related and unrelated to the originals. Within each of these later lists, each word is 

highly associated with a single, never-presented word commonly referred to as, the 

critical lure. A list with the word needle as the critical lure, for example, could 

include the words: thread, pin, eye, and sewing, but not needle. Participants are 

further presented with words that are completely unrelated to both the original 

words and the critical lures. They are then asked to state which of these words 

were part of the original lists. This phase of the experiment is called, “the 
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recognition task.” When participants hear, or see, the words on the later lists (the 

recognition task), they tend to recall, or recognize, the critical lure as having been 

presented on the original lists.  The results of the Roediger & McDermott 

experiments (1995) show that subjects recalled the critical lures, critical, non-

presented words, on 55% of the lists and that they recognized these words 72% of 

the time. Results further illustrate that false recognition responses originate during 

the encoding phase. Seeing the word hot, for example, might lead a participant to 

think of cold, with hot being the critical lure and cold the intrusion. Subjects’ 

recollections of intrusions manifest in belief in their accuracy thereby increasing 

the likelihood of subsequent, false recognition of them. It was noted that 

participants were respectively both aware and unconscious of these processes.  

 

Studies on brain function, using the technology of MRI (Magnetic Resonance 

Imaging), have shown compelling evidence of comparable neural activity in both 

the prefrontal and parietal cortices as well as the medial temporal lobes of subjects 

recalling both false and true memories, that there is indeed little difference in brain 

activation between the recognition of true and false items (Garoff-Eaton, Slotnick 

& Schacter, 2006; Schater & Slotnick, 2004). 

 

1.3.2 The Misinformation Approach 
 

Whereas the DRM paradigm focuses on false recall, the primary concern of this 

research is the condition(s) and/or processes that lead to the formation of false 

memories. The leader in this field, to date, is considered to be Professor Elizabeth 

Loftus who, along with her colleagues, has devoted much of her research to 

investigating the ease with which human memory can be at once manipulated and 

changed. She has examined the phenomenon known as, the “Misinformation 

Effect” and how, in particular, it can influence memory.  

 

There are three standard stages in the Misinformation Paradigm: study participants 

watch media of an event. They are then given misinformation regarding the event, 

and, lastly, they are subsequently tested for memory of the event. False memory 
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arises when participants recount information from the misinformation stage as 

being part of the original event.  

 

The Misinformation Paradigm has proved an effective tool for researchers 

assessing how the elicitation of false memory can lead to eyewitness inaccuracies. 

In one of Loftus’ experiments, participants were divided into two groups: the 

experimental and the control. All members of both groups first looked at slides of 

an event, a simulated automobile accident. Solely those in the experimental group 

were then given misinformation about the event. They were asked for example, 

about the presence of a yield sign when, in fact, no yield sign, rather a stop sign, 

was present. All the participants were then asked to recount their memories of the 

original event. Results showed that members of the control group had greater 

accuracy of memory; those in the experimental group falsely remembered having 

seen a yield sign, whereas those in the control group correctly remembered the 

actual stop sign (Loftus, 2003).  

 

Loftus and Palmer (1974) theorized that manner and content of questioning can 

alter, perhaps significantly, the ways in which people recall and report memories 

of particular events. They wanted to investigate the effect(s) of leading questions 

on eyewitness testimony. Three groups of participants were shown a film of an 

automobile accident; two of the groups were experimental and one control. 

Members of the first group were asked how fast the cars were going when they hit 

each other. Those of the second group were asked how fast the cars were going 

when they smashed into each other. None of the members of the control group 

were asked about the vehicles’ speed.  
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The source: http://www.simplypsychology.org/loftus-palmer.html 

Results of the study showed that participants answering the question that included 

the word smashed (the leading question) estimated vehicle speed at 40.8 mph as 

opposed to 30.8 mph, which was the response given by those who were posed the 

question that included the word hit (see Figure 1). Although there was no broken 

glass depicted in the film, 32% of the participants who heard the word smashed 

reported that there was, as compared to 14% of those who heard hit and only 12% 

of the control group. 

 

 

Figure 1 : Estimated Speed for Verb Used in experiment carried out by Loftus and Palmer 

(1974). 

 

The source: http://www.simplypsychology.org/loftus-palmer.html 

Also, Crombag, Wagenaar, and van Koppen (1996) carried out experiment in 

which participants were questioned about an airplane crash event. The event 

concerns the crashing of an El Al Boeing 747 on apartment buildings in 

Amsterdam. The researchers used the leading questions such as “Did you see the 

television film of the moment the plane hit the apartment building?”  The results 

showed that more than sixty per cent of participants reported having seen the film 

of the crash. In fact, there was no such film existed. The use of a leading question 

led the participants “remember” a fabricated event. 
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1.3.3 The “Rich False Memory” Approach 
 

Researchers further found they were able to plant entirely false memories, 

“memories” for events that had never occurred. In one study, Loftus and Pickrell 

(1995) designed the “lost-in-the-mall” experiment in which participants were led 

to create autobiographical memories of childhood events that never took place. 

Participants were given journals that contained several short, narrative descriptions 

(written by family members) of childhood events. Among the true accounts was 

included one false one: an entry describing an incident of being separated from 

parents while in a shopping mall. Participants were subsequently asked to recount 

their memories of all the events. One quarter of the participants spoke, quite 

specifically, of the false event as though it were real. They superimposed details of 

the event, which were not recorded in the journals, such as descriptions of elderly 

people who, they believed, had helped reunite them with their families. They 

further described emotions surrounding the event, such as fear, worry, and upset.  

 

In a related study, Jacqueline Pickrell, a student of Professor Elizabeth Loftus’, 

showed that belief in false memory can persist over time. She gave 24 participants, 

ages 18 to 53, four short narratives describing childhood events. Three of the 

narratives were true events and one was the false, lost-in-the-mall event. In 

describing the false event, the examiner added details to suggest the child had been 

crying, had been fearful, and had been aided by an elderly good Samaritan. The 

participants were told that their respective family members had provided the 

accounts of all the events, both true and false. After the examiner presented the 

accounts of the events, the participants were asked to write in detail about them. 

The following week, participants were interviewed and asked to describe the four 

events again, and then a week later, they were re-interviewed. For example, a 

family member of one 20-year-old, Vietnamese, female subject constructed this 

statement of the false event: 

 

“You, your Mom, Tien and Tuan, all went to the Bremerton K-Mart. You must have 

been five years old at the time. Your Mom gave each of you some money to get a 

blueberry ICEE. You ran ahead to get into the line first and somehow lost your 
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way in the store. Tien found you crying to an elderly Chinese woman. You three 

then went together to get an ICEE”. (Loftus, Feldman & Dashiell, 1995, P. 63) 

 

When recounting her memory of the false event, the participant spoke in detail and 

with real emotion suggesting profound, confident belief in a falsification.  

 

“I vaguely remember walking around K-Mart,” she reported, “Crying and looking 

for Tien and Tuan. I thought I was lost forever. I went to the shoe department, 

because we always spent a lot of time there. I went to the handkerchief place 

because we were there last. I circled all over the store it seemed 10 times. I just 

remember walking around crying. I do not remember the Chinese woman, or the 

ICEE (but it would be raspberry ICEE if I was getting an ICEE) part. I don't even 

remember being found." (Loftus, Feldman & Dashiell, 1995, P. 63) 

 

 

 

During the first interview, the subject described how she’d felt:  

 

"I felt really lost, I felt like nobody is going to find me, they're going to leave 

without me for home. They're just going to forget about me. Where is everybody? I 

just remember thinking that…I don't think my mom knew I was lost yet and I 

was…I just remember feeling that nobody was going to find me. I was destined to 

be lost at K Mart forever” (Loftus, Feldman & Dashiell, 1995, P. 63).  

 

Garry, Manning, Loftus and Sherman (1996) explain the results of the Loftus and 

Pickrell (1995) study by theorizing that participants believed that all of the 

descriptions were true because they’d been told that the descriptions had been 

provided by their family members. The participants, in other words, might 

consider the family members’ descriptions to be a kind of social pressure because 

family members tend to be thought of as sound sources of information concerning 

childhood experiences. 
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Is it possible to implant a false memory of something that is implausible or even 

impossible? Braun, Ellis, and Loftus (2002) explained that they were able to 

mislead participants into thinking they had seen Bugs Bunny at Disneyland, an 

implausible event since Bugs Bunny is a Warner Brothers’ character. In this 

experiment, participants were shown fake advertisement posters for Disneyland in 

which Bugs Bunny was featured as though he were a Disney character (see Figure 

2). Results showed that exposure to the fake ad led 16% of participants to say they 

had met Bugs Bunny at Disneyland. They described memories of something that 

had never taken place. 

Figure 2: Fake advertisement poster for Disneyland in which Bugs Bunny was featured as thought he 

were a Disney character used in Braun, Ellis, and Loftus’s (2002) experiment. 

 

The source: http://learnmem.cshlp.org/content/12/4/361.long 

Grinley (2002), using the same experiment, illustrated that participants recalled 

personal encounters with Bugs Bunny (false memories) even over time, during 

subsequent interviews. He also noted that their recollections included detailed, 

sensory descriptions. 62% said they’d shaken his hand, and 46% recounted 

hugging him. Others remembered touching his ear or tail and hearing him speak 

his famous catch phrase, “What’s up, Doc?” 

Whereas Verbal Memory concerns recollection of specific things or events, be 

they true or false, Semantic Memory pertains to the larger meaning(s) true or false.  
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Grinley (2002) theorized that the use of suggestions in false advertising might, for 

example, change peoples’ thought processes, that false memory might further lead 

to false understanding. Moreover, Grinley proposed that sensory details, which can 

accompany reports of false memories, act as cues that can then influence people in 

their determination of whether a memory is true or false.  

 

To demonstrate, Grinley showed participants the names of pairs of cartoon 

characters such as Mickey Mouse and Donald Duck. These same participants had, 

in his previous study, been influenced by the false ad depicting Bugs Bunny as 

belonging to the world of Disney. The participants’ task was to indicate their 

understanding of the degree to which the pairs were related. While some of the 

pairs were highly related, like Mickey and Minnie Mouse, others, like Donald 

Duck and Sleeping Beauty, were unrelated.  Results showed that participants 

wrongly associated, and to a high degree, unrelated pairs such as Bugs Bunny and 

Mickey Mouse. Grinley concluded that not only is it possible to implant false 

memory of implausible, or impossible, things, but that these memories can, and do, 

persist over time. And, further, that one’s very understanding can be heavily 

influenced, the ramifications of which can be myriad and enduring.   

 

Hyman, Husband, & Billings (1995) sought over the course of two experiments to 

learn whether false memories could result in response to demands of an interview, 

if repeated, suggestive interviews, in particular, would lead college students to 

create false memories of childhood experiences. Whether age is a factor in the 

production of false recalls was also examined. Researchers sent questionnaires to 

parents of participants asking them to provide detailed, biographical accounts of 

their children’s childhoods. Specifically, they were asked to comment on six types 

of events that occurred when their children were between the ages of two and ten.  

Researchers then devised two emotionally charged, false events (one positive and 

one negative) either of which was then randomly incorporated into the lists of true 

events. Prompted by prior research in childhood development, the experimenters 

varied the ages (2, 6, and 10) at which they purported the false event to have 

occurred. Participants were then asked to recall all of the events during the course 
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of repeated interviews, and for each subsequent interview greater pressure was 

brought to bear on the importance of remembering and recounting specifics. 

 

Results showed that while none of the participants reported false recalls during the 

first interview, 20% claimed to remember a false event after the second, and, 

further, some provided false information for the false event. By the third, and final, 

interview, 25% created false recalls.  Age was not a factor; participants proved just 

as likely to give a false recall no matter the cued age (2, 6, or 10).  Hyman et al. 

(1995) noted, in particular, that creation of false memory was both more likely and 

evidenced to a greater degree by participants who provided relative personal 

knowledge during the early interviews that some type of schematic re-creation 

might well have led to the incidence of false recalls. While it was not determined 

whether the increase in false recalls was provoked by repeated, leading 

questioning or pressure brought to bear by the experimenters, it was concluded that 

in certain manufactured instances people can, and do, create false recall of 

childhood experiences (Hyman, et al. 1995). What accounted for the degree of 

attachment to false memory was also unclear though it was suggested it might 

have resulted from source confusion, that the schematic framework and the 

concomitant presence of schematic knowledge led participants to accept false 

events as true, personal memories.  The persuasive influence of those in positions 

of power, who are then therefore considered reliable (represented in this case by 

the parents and the experimenters), was also noted.  

 

Hyman and Pentland (1996) using the same (albeit enhanced) paradigm as Hyman, 

Husband, & Billings (1995), conducted an experiment to determine (via the 

addition of a guided imagery condition) whether guided imagery instructions 

would increase the possibility of false memory creation and facilitate recall of 

previously unremembered true events.  It was proposed that the manifestation of 

such results might well have real and lasting, indeed life-changing, consequences 

in a variety of applications, certainly for ones in which self-concept hinges on 

what one remembers, be these events true and/or false.  Could, for example, 

memories recovered in a therapeutic setting be, in truth, recall of true events or, 
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rather, created, false memories brought about by the pressures, social and 

otherwise (unwitting or not),  of clients’ therapists (Hyman & Pentland, 1996)? 

 

During the course of three, separate interviews, which took place on alternate days 

within a single week, study participants (all college students) were asked to 

remember, and recount, between two and five true events (as reported by their 

parents) and one false event (created by the experimenters). The false event 

involved a wedding reception during which punch was spilled (suggestively, by 

the respective children) onto the bride’s parents.  At the first interview the students 

were told that the goal of the experiment was to determine how well adults are able 

to remember experiences from their early childhoods. It was explained that they 

would be asked to recall the same events over the course of three interviews and 

that it was accepted that recalls would increase commensurate with their efforts to 

remember. The importance of accuracy was impressed on them. They were further 

instructed that the events they would be asked to describe were furnished by their 

parents. The means for presenting both the false and true event(s) were exact, that 

the false event would not appear conspicuous.  

 

The participants were divided into two groups based on their ability to recall 

events: a guided imagery group and a control group.  In the former, if participants 

could not recall an event (be it true or false), they became part of the guided 

imagery condition for which they were asked to form a mental image of the event. 

They were then given help, in the form of cues, to encourage recall. Subsequently 

they were asked to describe, in detail, the image. In the control condition, 

participants who could not recall an event were asked to sit quietly and think about 

the event for up to one minute. After the period of reflection, the interviewer asked 

if the event was recalled. Participants who answered in the affirmative were then 

asked to describe, again in detail, the event. Those who were still unable to recall 

the event moved on to the next one.   

 

Results showed that those in the guided imagery group recalled a greater number 

of events that were previously unrecalled (during the first interview) than did their 
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counterparts in the control group. It was noted that people tend to remember, and 

believe, vivid images, that evocative mental impressions, even when false, are 

often accepted as true. The numbers of recalled events also increased, for both 

groups, after repeated interviews indicating that stringent social pressures inherent 

in the experiment may well have been a factor. The researchers concluded that 

people, “Will create false memories of complete, emotional, and self-involving 

events” (Hyman & Pentland, 1996, p. 111).  They also noted the difficulties 

inherent in the processes of false memory creation, that some type of social 

context is required and that the constructive enterprise of memory creation rests on 

the presence of both the suggestion of content, through (as in this case) guided 

imagery, as well as extant, relative self-knowledge. There can arise, further, 

stresses of source confusion as people try to determine whether their recalls are the 

product of outside influence (suggestion) or fruit born of memory only. Either 

way, the researchers understood that people tend not toward incorporating 

suggestion in total. Rather, these suggestions are tempered by one’s underlying, 

individual schema. 

 

It is possible that mental imagery skills may correlate with an individual’s 

propensity to develop false memories. In addition to wanting to replicate the 

findings of Hyman et al (1995), that college students will create false memories of 

childhood events, and that numbers of false recalls increase over time, Hyman and 

Billings (1998) sought to determine what may account for differences among 

individuals who create false childhood memories, whether differences in 

personality and/or cognitive abilities may tend some toward a greater degree of 

suggestibility. They used the same methodology as the Hyman and Pentland 

(1996) experiment. Moreover, participants were asked to complete four cognitive 

and personality scales. 

  

The Creative Imagination Scale (CIS), which measures mental imagery acuity, 

was chosen because of its link to suggestibility and the creation of false memories 

(Wilson & Barber, 1978). The Tellegen Absorption Scale (TAS) assesses the 

degree to which people assimilate everyday experience. A high absorption score 
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may indicate strong involvement with suggested events and, therefore, lead one to 

be more willing to accept false memory as true, personal memory. The 

Dissociative Experiences Scale (DES) measures the frequency of interruptions of 

(sic) the normal integration of consciousness, memory, and identity (Bernstein & 

Putnam, 1986). Those with high scores on dissociation may be more prone to 

accept external information as self-definitive and thus accept suggested, false 

information as belonging to true memory. Both the DES and TAS were selected 

because they correlate strongly with hypnotisability, and hypnotisability has been 

found to correlate with suggestibility. Understanding that incorporation of false 

data depends, in part, on some form of social context, the researchers chose the 

Marlowe-Crowne Social Desirability Scale (SDS), which measures one’s need to 

obtain approval by responding in a normal/acceptable fashion (Crowne & 

Marlowe, 1960).  They proposed that the sociable desirability response might 

correlate with the acceptance of misinformation.  

 

Results of the experiment showed that 27% of the participants created false, 

childhood memories. Both the CIS and the DES were positively related to false 

memory creation. Participants who talked more during the interviews proved more 

likely to access self-knowledge and then create false memories. The researchers 

argued that the creation of false, childhood memories can be interpreted in light of 

both memory reconstruction and errors in source monitoring.  

 

Thomas and Loftus (2002) used a paradigm similar to that developed by Goff and 

Roediger (1998) but they included two groups of actions, which were bizarre 

actions and familiar actions. By using bizarre actions, they aimed to investigate 

whether imagination leads to false memories or not. In Session l, participants were 

told action statements and then they had to either perform or imagine those 

actions. In Session 2, twenty four hours later, participants imagined performing 

different actions, some of them presented in the first session and others totally 

new. In Session 3, two weeks later, participants were tested on their memory for 

the original actions. The results show that increasing the number of imaginations 

during Session 2 led participants not only to report never presented actions but 
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also, to remember doing those actions. After five imaginations, participants 

reported that they had performed new bizarre actions 14.0% of the time. So as the 

number of the imaginations increased, the proportion of the false memories 

increased. These results included both bizarre and familiar actions. After five 

imaginations, participants reported that a familiar action never presented during 

Session 1 had been performed 24.0% of the time. The authors explained that the 

repeated imagination for the bizarre actions may lead the participants to lose item 

distinctiveness that is used to make accurate memory decisions and increase the 

familiarity of the bizarre actions which resulted in creating false memories. 

Accordingly, it could be concluded that imagination facilitates the creation of false 

memories and can lead participants to recall experiences that were not experienced 

before and never happened to them before. 

 

The studies in the current thesis are closely related to a study conducted by Ackil 

and Zaragoza (2002), in which they demonstrate how participants can be provoked 

into making confabulations, resulting in the production of false memories. 

Participants from three age groups (1st grade, 3rd/4th grade, and college age) were 

asked to view a clip from a movie and answer questions about events that never 

happened in the video they had seen. The authors predicted that if participants 

from all age groups generated confabulations, those confabulations might be more 

susceptible to misattribution than false information supposed from external 

sources. Therefore, participants were asked to confabulate answers to the leading 

questions regarding events that never happened in the film.  One week later, the 

participants in all age groups had false memories for the details they had fabricated 

earlier. More importantly, children were more prone to have false memories than 

were adults. However, the authors explained these results using the Source-

Monitoring framework, which includes a variety of interrelated cognitive 

processes including encoding, retrieval, and decision-making/reasoning processes. 

The Source-Monitoring framework is explained further in section 1.10.3. 

 

The identification of the source of memory involves assessing the characteristics 

of a memory regarding a current task’s cues. Hence, children were less able than 
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adults to encode or activate the necessary cues which can be employed to help 

them in distinguishing between what they fabricated and what they actually had 

seen. Ackil and Zaragoza (2002) explained that the misinformation provided to the 

participants became integrated with the original memory, thus replacing the correct 

information or the participants recalled the misinformation without memory for the 

source of the information and as a result mistakenly attributed the misinformation 

to the original event. Another possible explanation can be accounted for by the 

failing in the decision-making processes that are required for accurate source 

monitoring. Moreover, young children were often certain and confident about their 

memory capabilities and they did not spend a lot of effort in trying to accurately 

remember as adults. As a result, the young children might be less likely to retrieve 

related information that would support accurate source identification, or they were 

less able in reasoning about the source of their memories.  

 

1.4 Theories of forgetting 
 

We forget appointments, passwords of our emails, the security code of our bank 

accounts, lose our mobiles and we cannot remember where we left them., .etc., 

sometimes forgetting causes some real trouble, for example when we forget some 

important information required to answer the questions in an exam.  

Although memory is important, forgetting plays very useful role in our lives. 

Sometimes, the forgetting can be the biggest gift ever, for example in sadness 

situations.  So, why do people forget some information while other information 

still remembered very well? 

 

Many different explanations have been proposed to explain why we forget. The 

early theories assumed that information does not remain intact, but rather they 

spontaneously get lost over time.  

 

Herman Ebbinghaus (1885/1913) can be considered the first who studied 

forgetting, using himself as the only participant. Ebbinghaus studied a list of 

nonsense syllables and tried to recall them at different time intervals. He studied 
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the list again. Ebbinghaus measured forgetting by comparing the number of trails 

for re-studying to the number of the original learning and he called this method the 

saving method.  Ebbinghaus concluded that the forgetting function is 

approximately logarithmic (see Figure 3) and the forgetting was very quick over 

the first hour after the studying but slowed down considerably (Eysenck & Keane, 

2010).  

 

Figure 3: The Ebbinghaus Forgetting Curve  

 

The source: Ebbinghaus (1885/1962).   

 

Later on, Jost (1897) explained that if there are two equally strong memory traces 

but they differ in their age, the older one will decay more slowly over time.  This 

approach in interpreting forgetting is called decay theory (e.g. Woodworth, 1938). 

 

However, these studies investigated explicit memory. Explicit memory can be 

defined as that “requires conscious recollection of previous experience” (Graf & 

Scahter, 1985, p.501). In contrast, implicit memory does not involve conscious 

recollection of previous experience or information. The recent study conducted by 

Mitchell (2006) suggested that forgetting is slower with implicit memory than with 

explicit memory. Mitchell tested the memory of two groups of participants. The 

first group consisted of participants who saw pictures for 1 to 3 s in the laboratory 
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17 years before. The second group were controls and they did not see the pictures. 

The participants were asked to identify pictures. The results showed the 

participants who saw the pictures 17 years earlier did significantly better in 

identifying the pictures. In contrast, there were no differences in control groups 

that had not seen the pictures. That indicates the participants in the first group had 

an accurate implicit memory. However, the explicit memory for the first group 

was not very accurate because some of them totally forgot the experiment that they 

participated in 17 years earlier.  

 

1.4.1 Interference Theory 
 

One century ago, Muller and Pilzecker (1900) demonstrated forgetting due to 

interference. They explained that the storage of new experiences interferes with 

memories encoded earlier in time. They called this process “retroactive inhibition” 

(as cited in Anderson, 2003). More recent studies of memory theories have 

concentrated on memory distortion and have investigated interference theory (e.g. 

Anderson, 2003).  Interference theory proposes that people forget something 

because other information that has been learned interferes with the information we 

are trying to recall, affecting and competing with it and as a result causing 

forgetting. According to Interference Theory, the stored original memory remains 

intact but the competition caused by the learned information makes it difficult for 

it to be retrieved. However, there are three types of interference: Proactive, 

Retroactive and Output (Greene, 1992). People’s ability to remember what they 

currently learn can be disrupted by previous learning which is called proactive 

interference or by future learning and called retroactive interference (see Figure 4).  

 

 

 

Figure 4: the Proactive and Retroactive interference. 
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The source Gianutsos(1987) 

 

Proactive interference happens when older information in memory interferes 

with the thing we are recalling and makes it difficult to be retrieved. Lusting and 

Hasher (2001) argued that not only is explicit memory disrupted by the proactive 

interference but also implicit memory. The participants in this Lusting and 

Hasher’s (2001) experiment were exposed to words, and then they were asked to 

complete word-fragment task.  In this experiment there were three groups. The 

first group was the interference group, and the participants were exposed to the 

non-target items (e.g., ANALOGY”) that were structurally similar to the correct 

completions (e.g., “ALLERGY”) of test fragments (e.g., “A _ L _ _ GY”). The 

second group was the control group, and the participants were exposed to the non-

target items (e.g., “URGENCY”) that were unrelated to the test fragments. These 

two groups received the same target items and then they were asked to complete 

word-fragment task by writing down the first word come to their mind.  The third 

group received only the test fragments. The results showed evidence of proactive 

interference and the participants who were exposed to similar non-targets 

completed few fragments with target items. 

Jacoby, Debner, and Hay (2001) supposed that the proactive interference might be 

due to either the strength of the older incorrect response that was learned first. Or 

the proactive interference might be due to the difficulties in retrieving the correct 

required response. However, Jacoby et al (2001) concluded, and according to their 

findings, that the proactive interference might be due to the strength of the older 
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incorrect response and the weakness of the correct required response.  Also, 

Feredoes, Tononi, and Postle (2006) suggested that the left ventrolateral prefrontal 

cortex plays an important role in controlling proactive interference.  

 

Retroactive interference happens when a newer memory interferes with the 

thing we are recalling and makes it difficult to be retrieved. Lusting, Konkel, and 

Jacoby (2004) investigated retroactive interference. They supposed that retroactive 

interference might be due either to the problem in retrieving the correct required 

response or to high accessibility of the incorrect response. They examined the 

retroactive interference in paired-associate learning on immediate and delayed 

tests using direct or indirect instructions. In the direct instructions case, the 

participants were asked to search actively for the correct response (controlled 

process). The indirect instructions asked the participants to produce the first 

response that came to their minds when exposed to the cue (automatic process). 

The results showed that retroactive interference was significant at the immediate 

test. That was because of the high accessibility of the incorrect response 

(automatic process) at the immediate test. However, that was not the case at the 

delayed test and there was no significant retroactive interference because of the 

reduced of accessibility of the incorrect response. Lusting et al. (2004) concluded 

that there is a significant relationship between automatic processes and retroactive 

interference.  

It can be concluded that Retroactive interference can be used as an interpretation 

for false memory formation. The memory of the original event can be interfered 

with and disrupted by post-event misinformation. 

 

Output Interference occurs when the recalling of specific information 

interferes with the retrieval of the original information. For example, if one had 

written a list of items to buy from the supermarket, but then forgot to take the list 

when leaving home, remembering only two or three items on that list may result in 

decreasing the probability of remembering the other items on that list (Greene, 

1992). 
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1.4.2 Repression  

 

 

Sigmund Freud (1856-1939) used the concept of repression to explain the 

mechanism by which people deal with threatening or traumatic memories (Freud, 

1899). Freud argued that people keep the threatening or traumatic memories away 

from conscious awareness by using repression. He stated that “It may indeed be 

questioned whether we have any memories at all from our childhood: memories 

relating to our childhood may be all that we possess. Our childhood memories 

show us our earliest years not as they were but as they appeared at the later 

periods when the memories were aroused. In these periods of arousal, the 

childhood memories did not, as people are accustomed to say, emerge; they were 

formed at that time. And a number of motives, with no concern for historical 

accuracy, had a part in forming them, as well 

as in the selection of the memories 

themselves” (Freud, 1899, p.322). 

 

Freud’s observations and descriptions came 

from working with hysterical patients 

using a psychoanalytical approach. Freud illustrated that patients usually repress 

negative memories (unacceptable and stressful memories) from consciousness or 

awareness to avoid emotional conflict and emotional pain.  He explained that the 

difficulty which people face when they try to remember negative events is due to 

limited accessibility rather than a limited availability of these memories. The 

strong emotions associated with the repressed memories may be expressed in 

various ways such as dreams, hypnosis or free association (Breuer & Freud, 1955). 

In addition, Baddeley (1999) explained that people make memory mistakes 

regarding the painful events due to retrieval failure of those memories. People 

repress the painful memories to avoid the pain caused by them “retrieval of painful 

memories is actively avoided” (Baddeley, 1999, p.143). Henderson (1999) pointed 

out that people reject the unpleasant or traumatic memories by keeping them out of 

consciousness.  Henderson (1999) stated “emotionally unpleasant or otherwise 
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highly charged memories ... are repressed by the conscious mind into the 

unconscious” (Henderson, 1999, p.76). That means people’s memories for 

traumatic emotional events are not changed or lost but rather they are very difficult 

to be accessed and retrieved.    

 

1.4.2 Directed forgetting 
 

Directed instructions to forget some information can 

lead people to forget this information (Basden, 

Basden & Gargano, 1993). There are two methods to 

study this phenomenon, the item method and the list 

method (e.g. MacLeod, 1999). In the item method, 

the participants were exposed to several words, one at 

a time, after each word participants were asked either 

to remember the word or to forget the word. Then, all participants were asked to 

recall or recognise all words presented. The results showed a directed forgetting 

effect.  

 

Participants’ memories for to be remembered words were more accurate than their 

memories for to be forgotten words. These results were same for recall and 

recognition tests (Myers, Brewin, & Power, 1998). The second method is the list 

method in which the participants were presented with two lists of words. Each list 

was followed by either to forget or to remember instructions. Then, all participants 

were asked to recall or recognise all words from the lists. The results showed that 

at recall test, the participants’ memories for the to-be- forgotten list were impaired 

(Eysenck & keane, 2010). Also, participants had accurate memories for the to-be-

remembered list. However, in the recognition test there was no difference in the 

participants’ memories for the to-be-forgotten list in comparison to the to-be-

remembered list. So, using the list method we can conclude that the instructions to 

forget words affect participants’ memories at recall but not recognition. The 

researchers supposed that the participants with the item method had accurate 

memories for the to-be-remembered items because they might rehearse them when 
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they were instructed to remember them.  However, that explanation cannot be 

applied to the list method, because the participants did not have time to rehearse 

the to-be-forgotten list before they were instructed to forget it. Instead, it was 

supposed that the participants at recall inhibited the retrieval of the to-be-forgotten 

list (Geraerts & McNally, 2008). 

 

1.4.3 Inhibition: executive deficit hypothesis 
 

Using the item directed forgetting paradigm, the participants’ memories were 

worse for the to-be-forgotten words than for the to-be-remembered words. The 

directed instructions to forget the to-be-forgotten words resulted in forgetting those 

words. It was supposed that directed forgetting with the item method can be due to 

two reasons. First, rehearsing the to-be-remembered words which results in greater 

recognition and recalling of to-be -remembered than to-be-forgotten words.  

Second, active processes to inhibit the storage of the to-be-forgotten words or to 

inhibit the retrieval them.  Wylie, Foxe and Taylor (2007) argued that if the first 

interpretation of the paradigm is correct, we should expect less brain activity for 

the to-be-forgotten words than the to-be-remembered words. Otherwise, if the 

inhibition interpretation is correct we should expect more brain activity for the 

active processes involved. Wylie et al. (2007) investigated this possibility using 

event-related functional magnetic resonance imaging (fMRI). They examined the 

blood oxygen level-dependent response associated with directed remembering and 

forgetting. The results showed that “intentional forgetting was associated with 

increased activity in hippocampus (Broadmann area [BA] 35) and superior frontal 

gyrus (BA10/11) when contrasted with intentional remembering, intentional 

forgetting was associated with activity in medial frontal gyrus (BA10), middle 

temporal gyrus (BA21), parahippocampal gyrus (BA34 and 35), and cingulate 

gyrus (BA31)” (Wylie et al, 2007, P.670).  Directed forgetting involves neural 

structures different from those involved in directed remembering. The authors 

suggested that directed forgetting might involve frontal control processes. Wylie et 

al. (2007) concluded that directed forgetting compared to directed remembering 
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was associated with increased activity in some brain areas (described above) 

known to be involved in executive control. 

 

1.4.4 Cue-Dependent Forgetting 
 

Cue -dependent forgetting theory states that information can be stored in long-term 

memory but forgetting occurs because we lack suitable retrieval cues. So, the 

information is in long-term memory but cannot be accessed. Murray (1976) argued 

that once the memories get into long term memory, they will stay intact and in the 

original state. Long term memory provides lasting storage and has permanent 

memories that remain intact; however, forgetting happens only because of retrieval 

failure. For example, sometimes if you visit your old house you might remember 

something about your childhood that happened in that house. In this case, the 

house acts as a cue and prompts the childhood memories. The evidence supporting 

to this theory come from both laboratory experiments and everyday experience. 

 

Tulving (1979) proposed the encoding specificity principle: the overlap between 

the information stored in the memory trace and the information available at the 

time of retrieval affects the retrieval of the information. Tulving claimed that the 

memory trace for an item consists of the item itself in addition to the information 

about the context (external cues such as setting, internal cues such as mood state, 

an emotion, a mental picture, a thought, a sensation, linguistic context). Tulving 

(1983) explained that Specific encoding operations determine the type of memory 

trace stored in memory. The type of memory trace determines what retrieval cues 

will be successful at gaining access to the memory trace. If the way of encoding 

the information was different from the retrieval cues, that will affect recall and 

result in forgetting the information.  

The encoding specificity principle is very similar to the notion of transfer-

appropriate processing. Eysenck and Keane (2010) described transfer-appropriate 

processing as “long-term memory is best when the processing performed at the 

time of test closely resembles that at the time of learning” (Eysenck & Keane, 

2010, P.242). 
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Recent neuroimaging evidence supports the encoding specificity principle and the 

transfer-appropriate processing principle. For example, Park and Rugg (2008) used 

functional magnetic resonance imaging (fMRI) to investigate cue-dependent 

forgetting notion. The participants were presented with a list of visually presented 

words and pictures, then there was a subsequent recognition test. Half of the 

studied items were tested with a congruent cue (word-word and picture-picture). 

The other half of the studied items was tested with an incongruent cue (word-

picture and picture-word). Consistent with the principle of transfer appropriate 

processing, the results showed that memory performance was better in the 

congruent than in the incongruent conditions. The results of the fMRI showed that 

some brain areas such as the dorsolateral prefrontal cortex and the intraparietal 

sulcus, demonstrated material-nonspecific congruency effects.  

 

 

1.4.5 Consolidation theory       

    
Wixted (2004) argued that the secret of memory 

mistakes may be explained by consolidation theory.  

Consolidation theory in memory proposes that when people learn new information, 

certain neural activities responsible for permanent memories are activated. Any 

disruptions to these activities can lead to memory mistakes and as a result 

forgetting of this information. There are two phases in consolidation:  the first one 

takes place over a period of hours and is located in the hippocampus. The second 

phase applies for episodic and semantic memories and occurs over a time range 

from days to years. People encode their episodic memories in the hippocampal 

networks as sequences of events and the places where they occur. The second 

phase includes interaction between the hippocampal region, adjacent entrohinal 

cortex and neocortex (see Figure 5). In short, the hippocampus plays a very 

important role in the consolidation of memories (Eichenbaum, 2001). 
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Figure 5: The hippocampus 

 

 

The source: 

http://www.macalester.edu/academics/psychology/whathap/ubnrp/stemcells/bird_three.html 

Consolidation theory assumes that newly formed memories that are still being 

consolidated are especially vulnerable to being interfered with by other memories 

and therefore can be forgotten. The newly formed memories are more prone to 

retroactive interference than are older memories (Brown, 2002). Wixted stated 

“new memories are clear but fragile and old ones are faded but robust” (Wixted, 

2004, p.265). However, Manns, Hopkins, and Squire (2003) presented  evidence 

for consolidation theory because patients with retrograde amnesia suffer from 

damage in the hippocampus and surrounding structures (medial temporal lobe-

MTL) that may affect the consolidation processes and make the most recently 

formed memories  most impaired whereas the oldest memories are intact and 

retrievable (see Figure 6).  
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Figure 6: Retrograde and Anterograde Amnesia 

 

 

 

The source: http://braininjuryrx.com/wp-content/uploads/2009/06/amnesiachart2.jpg. 

 

1.4.5 Summary of Forgetting Theories 
 

The early attempts to explain the forgetting assumed that information 

spontaneously get lost over time. However, there are two main limitations of this 

theory. First, it is very difficult to test the decay theory because it is very difficult 

to create an experimental paradigm in which there is a blank period of time 

between presenting the information to the participants and recall them.  

Participants usually rehearse the information when presented to them.  Even when 

try to prevent rehearsing the information by introducing a distracter task, there will 

be interference. Second, decay theory does not provide an adequate explanation of 

the fact that many people can remember events that happened several years 

previously with great clarity, and sometimes they have not thought about those 

events.   

People’s memory of currently learned materials can be disrupted by previous 

learning which is called proactive interference or by future learning and called 

retroactive interference. People use active control processes to reduce proactive 
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interference. The empirical studies showed that the automatic processes make the 

incorrect response highly accessible which is responsible for much of retroactive 

interference. However, there are two main criticisms to the interference theory. 

First, interference theory does not have adequate explanation of the cognitive 

processes involved in forgetting.  Second, most of the experimental designs used 

to investigate the interference theory were in a laboratory and used lists of words, 

however, this kind of situation is rare and  fairly infrequently in everyday life.  

Freud argued that people repressed the threatening or traumatic memories by 

keeping them away from the conscious awareness. Many of these memories are 

recovered memories of childhood abuse. However, most evidence of repression 

theory comes from adult patients who have apparently recovered repressed 

memories of childhood sexual\physical abuse.  It has been argued that some of the 

recovered memories are false and not genuine (e.g. Clancy, Schacter, McNally & 

Pitman, 2000) 

There is a strong evidence supports the directed forgetting and it has been 

concentrated on the important role of the prefrontal cortex in the executive control 

processes. However, the directed forgetting is not of general applicability because 

most of the time forgetting occur although our attempts to remember. 

According to retrieval-failure theory, forgetting occurs when information is 

available in long term memory but it is not accessible.  Accessibility to this 

information in long term memory depends in large part on retrieval cues.  

Forgetting happens when context and state are very different at encoding and 

retrieval.  As a result, forgetting can be cue-dependent, and there are two kinds of 

cues: external or internal.  

Finally, the consolidation provides an explanation of the forgetting curve.  

However, the exact manner by which neurons are altered during the formation of 

new memories is unclear and needs more explanation. Consolidation approach 

does not have adequate explanation of the cognitive processes influencing 

forgetting.  Also, forgetting can involve several factors other than consolidation. 
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1.5 Autobiographical Memory  
 

Autobiographical memory is memory for events and issues related to our own past 

that includes memories for specific experiences and memory for personal facts, 

goals, meanings and strong emotions in our lives (Eysenck & Keane, 2010). 

Conway, Pleydell-Pearce and Whitecross (2001) stated “The function of 

autobiographical knowledge is in defining identity, linking personal history to 

public history, supporting a network of personal goals and projects across the life 

span, and ultimately in grounding the self in experience” (Conway et al, 2001, 

p.493) 

 

 

 

 

The source: http://www.collectivememory.net/2010/07/cultural-life-scripts-and.html 

Several researchers have recently shown that people make a variety of 

autobiographical memory errors, which are described as Autobiographical False 
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Memory Phenomena. These types of memories range from misremembering minor 

details of past events to remembering entirely false events (Garry & Hayne, 2006).  

 

1.6 Flashbulb memories 
 

 Flash bulb memory is one type of autobiographical memory and it can be 

described as memory for the situation in which you first learned of a very 

surprising and emotionally arousing public event. Usually the events have national 

or international importance such as the terrorist attacks on the United States of 

America on 11 September 2001(see Figure 7). People think that their flash bulb 

memories are vivid, detailed and long lasting memories (Eysenck & Keane, 2010). 

 

Figure 7: The terrorist attacks on the United states of America on 11th September 2001  

 

The source: http://www.africamasterweb.com/AdSense/Sept11Videos.html 

 

Flashbulb memories were so named by Brown and Kulik (1977) because it seems 

as if the mind has "taken a picture" of the situation in which the news was learned.  

The dramatic events activate a special neural mechanism that prints the event’s 

detail in long term memory. Brown and Kulik (1977) argued that flashbulb 

memories have six characteristic features: place (where the news was heard), 

ongoing activity, informant (person who supplied the information), own affect 

(individual’s own emotional state), other affect (emotional state of others), and 

aftermath (consequences of the dramatic event on the individual).  
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Are flash bulb memories accurate, vivid, and consistent over time, or are they a 

result of rehearsal? 

Cubelli and Della Sala (2008) showed that flashbulb memories may be special 

because probably there are no similar events to interfere with them. They tested 

Italian people’s memory for a bomb that exploded in the train station in Bologna 

(see Figure 8), killing 85 people and wounding over 200, twenty four years after 

the event. There were two independent judges, to decide the accuracy of the 

memories provided.   The surprising finding that “27.3% verifiable episodic 

responses contained inaccuracies and inconsistencies implausible (e.g., 

participant FD, p. 42, maintained that he was passing through the railway station 

at 10:29 am and just noticed some smoke coming from the coffee-shop thinking 

nothing of it at first, which of course in the frantic aftermath of a major explosion 

is hardly likely” (Cubelli & Della Sala, 2008, p.909). 

 

Figure 8: Bomb that exploded in the train station in Bologna-Italy 

 

  
The source: http://sevencolors.org/post/1980-58-bologna 

The source: http://www.i-italy.org/15203/massacre-bologna-30-years-later 

 

Additional support for the notion that flashbulb memories can be inaccurate comes 

from the investigation carried out by Pezdek (2003). Pezdek tested memory for the 

events of September 11 seven weeks later. He asked the American participants if 

they saw the videotape on television of the first plane striking the first tower. The 

results showed that 73% of the participants incorrectly answered, ‘yes,’ that on 

September 11 they did see the videotape on television of the first plane striking the 
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first tower. In fact, only the videotape of the second tower being hit was available 

that day. The interesting finding that the mean confidence rating was significantly 

higher for people who incorrectly said ‘yes’ than for those who correctly said ‘no’. 

 

Why have some researchers found flashbulb memories to be accurate and vivid, 

while others have found that flashbulb memories are reconstructive and prone to 

inconsistencies? 

Winningham, Hyman and Dinnel (2000) offered the following interpretation 

“during the days immediately following a newsworthy event, the narrative 

structure of these memories changes in that some details are forgotten. After this 

consolidation period, the memories may solidify” (Winningham et al., 2000, 

P.209).  Winningham et al (2000) investigated participants’ memory of hearing 

about O.J. Simpson’s acquittal (a retired American football star, see Figure 9) 

either five hours or one week after the acquittal was read. The participants were 

tested about their memories related to four main categories of information: 

informant, time, place, and ongoing activity. The participants were asked to rate 

their emotionality, surprise, how personally and socially important they thought 

the event was. The results showed that the participants’ memories changed in the 

first few days after hearing or reading the news about Simpson’s acquittal. 

However, participants’ memories were consistent in the delayed group (one week 

after the acquittal was read).   

Figure 9 : O.J. Simpson 

 

The source: http://manifestopart2.com/?tag=o-j-simpson 
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As shown by research, although flashbulb memories, are emotional memories, but 

they can be distorted from the objective truth, reconstructive and inaccurate in 

some cases. Flashbulb memories are vivid and detailed; however, that may be 

because of the repeated retrieval effects. Flashbulb memories are important and 

unique; therefore, people usually repeat recalling them many times which make 

them vivid. 

 

 

 

1.7 Autobiographical memory across the life span 
 

People remember more events from certain periods; in 

contrast, they have very poor and blurred memory for other 

periods.  

Rubin, Wetzler, and Nebes (1986) combined the results of four 

different experiments and they found the following results: the 

infantile amnesia and a reminiscence bump. 

 

 

 

 

 

1.7.1 Infantile amnesia 

 

People usually experience difficulties in recalling memories from the first three 

years of their lives. Sigmund Freud was the first psychologist who defined and 

described infantile amnesia. He argued that early childhood memories were too 

frightening and negative (for example sexual feelings towards one’s parents), to 

the child to be preserved. Therefore, people keep the memories of their frightening 

thoughts and experiences away from consciousness. They changed such 

threatening thoughts into more innocuous, inconsequential and trivial memories 



34 

 

"screen memories". Freud stated “What I have in mind is the peculiar amnesia 

which, in the case of most people, though by no means all, hides the earliest 

beginnings of their childhood up to their sixth or eight year” (Freud, 1905/1953, 

p.174).  

 

However, the main limitation for the repression approach is that people find 

difficulties in recalling not only negative memories, but also the positive and 

neutral memories from their first three years of their lives. In addition, Freud 

proposed a “selective reconstruction” model. In this model he explained that there 

is disjunction between the earliest and later modes of processing information that 

causes the inaccessibility of early childhood memories and which results in 

infantile amnesia. 

 

Some researchers have argued that infantile amnesia can be due to neurological 

immaturity (e.g. Moscovitch, 1986).  Young children do not have the neurological 

equipment necessary for memory and that may cause infantile amnesia. More 

specifically, the hippocampus and the frontal lobes are immature through the first 

two years, and those brain areas are known to be involved in long-term memory. 

Autobiographical memory is considered as a type of declarative memory, and the 

hippocampus is known to be involved in such memories.  The long-term retention 

and flexible retrieval probably depends on the prolonged development of the 

dentate gyrus. The dentate gyrus continues to develop through the first year of life 

(Richmond & Nelson, 2007). Also, the density of synapses in the prefrontal cortex 

continues to increase substantially at 8 postnatal months and peaks between 15 and 

24 months (Bauer, 2004). 

Infantile amnesia can be due to a lack of ability to tell stories (Pillemer & White, 

1989). Language plays very important role in communicating our memories.  

Therefore, people find difficulties in describing their memories that took place 

before they develop language. Simcock and Hayne (2002) made two and three 

year old children participate in a unique event. 6 months or 1 year later they were 

asked to describe their memories for the event. Their language skills were assessed 

at the time of the event and at the time of test. By the time of the test all children 
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had the words necessary to describe the event properly. The interesting finding 

was children only used words they had already known at the time of the event. 

They conclude that people cannot verbally recall their early memories because 

those early memories were not verbally encoded.  Language plays a very important 

role in infantile amnesia. 

Howe and Courage's (1997) proposed that infantile amnesia can be due to a lack of 

sense of self. They argued that infants can have autobiographical memories after 

they develop the cognitive self. They need to feel that events with high personal 

importance can occur. The cognitive self develops at about the end of the second 

year of life.  

Fivush and Nelson (2004) presented the Social-culture-developmental theory as an 

explanation of the infantile amnesia. They described that infantile amnesia can be 

due to the ways in which adults talk about past experiences with their children. 

The types of adults talking with their kids about the past experiences during the 

early childhood directly affect the nature of the children’s autobiographical in the 

future. The children’s language develops through dialogue between them and their 

parents when expressing past memories. Those dialogues facilitate awareness that 

memories are representations of past events, which results in developing the use of 

multiple perspectives. In other words, children whose parents have an elaborative 

reminiscing style will develop more accurate childhood memories. That may be 

because when parents talk with their children about their past experiences that will 

provide good opportunity for the children to rehearse their childhood memories. 

They stated “we argue that autobiographical memory serves mainly social and 

cultural functions. Whereas memory for specific episodes is important for 

anticipating and predicting the environment, autobiographical memory is about 

defining self in time and in relation to others. These functions allow the individual 

to create a shared past with others from which an individual personal past 

emerges. The uniquely human ability to create a shared past allows each 

individual to enter a community, or culture, in which individuals share a 

perspective on the kinds of events that make a life and shape a self” (Fivush & 

Nelson, 2004, p.576).   

1.7.2 Reminiscence bump 
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People recall large numbers of their autobiographical memories between 10 and 30 

years, when older than 40 years.  Berntsen and Rubin (2002) showed that there is a 

reminiscence bump for people’s memories of their happiest, but not of their 

saddest or most traumatic, life events. Rubin, Berntsen and Hutson (2009) 

interpreted this finding using the notion of life script. They asked American and 

Danish students to produce a list of the seven most important events in their lives 

and in the lives of hypothetical people living ordinary lives. They found that the 

life scripts contain cultural expectations including major and important life events 

in a typical one’s life. As stated in Rubin et al. (2009) “the cultural life script, 

which refers to measurable culturally shared expectations about the order and 

timing of events in a prototypical life course” (Rubin et al., 2009, p.55). For 

example about the life script, graduating from the university, getting married, 

having children…etc. These events are positive and usually happen in a person’s 

life between the ages of 15 and 30. 

 

 

 

 

1.7.3 Self-memory system 

Conway and Pleydell-Pearce (2000) proposed a conceptual model called the self-

memory system. They argued that autobiographical memory is built within a self-

memory system. The self-memory system consists of an autobiographical 

knowledge base and the working self.  

First: the autobiographical memory knowledge base consists of personal 

information at three levels: 

Lifetime periods are composed of general knowledge about a substantial period of 

time in one's life, such as the period you spend at university. This knowledge 

includes the main features of that period, such as the activities, subjects, 

relationships, achievements and locations involved. People usually remember 

accurately that there is distinctive beginning and ending at the lifetime period.  
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General events include single representations of repeated events (such as playing a 

football game) or single events (such as the first time kissing a romantic partner). 

Usually, the general events are connected to each other and at the same time 

related to the lifetime period. 

Event-specific knowledge consists of vividly detailed accurate information about 

single events, most of the time in the form of visual images, feelings, sensory-

perceptual features and other details.  

Second: Working self 

The working self, is a set of active personal goals or self-images. These personal 

goals and self-images work together to affect the kind of memories stored within 

the autobiographical memory knowledge base. The working self-controls access to 

the autobiographical knowledge base. Therefore, the working self can control both 

the encoding and recalling of specific autobiographical memories. The working 

self can control the accessibility of autobiographical knowledge, while the 

autobiographical knowledge base constrains the goals and self-images of the 

working self.  

According to this theory, autobiographical memories can be generated either by 

generative retrieval or by direct retrieval. Autobiographical memories produced 

using Generative retrieval consists of the resources of working self and 

information from the autobiographical memory knowledge base. When using 

Generative retrieval, the autobiographical memories produced relate to personal 

goals because the working self is involved. In contrast, autobiographical memories 

produced using direct retrieval can be described as a response to particular cues, 

for example when smell specific perfume may produce direct retrieval of a 

memory of a person who used to wear this perfume. 

 

1.7.4 Cognitive neuroscience and autobiographical memories  
 

Recent neuroimaging studies have shown that the prefrontal cortex plays a very 

significant role in retrieving autobiographical memories (e.g., Svoboda, McKinnon 

& Levine, 2006).  Cabeza and St Jacques (2007) presented an overview of the 

major processes involved in the retrieval of the autobiographical memories and the 
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associated brain regions (see Figure 10). They explained that brain damaged 

patients could have different patterns of autobiographical memory according to 

which brain region is damaged. They proposed that there are six processes 

involved in retrieving autobiographical memories: 

Search and control retrieval processes: are associated with generative retrieval of 

autobiographical memories. Functional neuroimaging studies of autobiographical 

memories have shown that search and control retrieval processes involve 

activation of left lateral prefrontal cortex. 

 

Self-referential processes: that associate with activation in the medial prefrontal 

cortex. 

Recollection: recalling of the basic autobiographical memories involves the 

activation of the hippocampus and parts of the medial temporal lobes.  

Emotional processing: functional neuroimaging studies of autobiographical 

memories have shown that emotional processing is associated mainly with the 

amygdale activity.  

Visual imagery: autobiographical memories are vivid, so they are associated with 

activation in occipital and cuneus/precuneus regions.  

Feeling-of-rightness monitoring processes: involve preconscious processes to 

check the accuracy of the autobiographical memories. Functional neuroimaging 

studies of autobiographical memories have shown that feeling-of-rightness is 

associated with activation in the ventromedial prefrontal cortex regions.  

 

Figure 10: The main components of the autobiographical memory retrieval network and their 

interconnections. FOR= feelings-of-rightness monitoring, vm-PFC= ventromedial prefrontal 

cortex. 
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The source: Cabeza and St Jacques (2007). A simplistic description of the most crucial components 

of the AM retrieval network: (i) search and control processes, involving left lateral prefrontal 

cortex; (ii) self-referential processes, in medial PFC; (iii) recollection, involving the hippocampus 

and the retrosplenial cortex; (iv) emotional processing, in the amygdala; (v) visual imagery, in 

occipital and cuneus/precuneus regions; and (vi) feeling-of-rightness (FOR) monitoring via 

ventromedial PFC (vm-PFC) regions. 

 

 

 

1.8 Eyewitness testimony 
 

Eyewitness testimony is a legal term. It can be defined as 

information given by people of an event they have witnessed. 

For example they may be required to give an accurate 

description at a trial of a crime someone has seen. This includes 

identification of people who have committed crimes, details of 

the crime scene such as weapons used. 

Juries tend to consider eyewitness testimony as a reliable source 

of information. However, many innocent people have been judged guilty and sent 

to prison depending on inaccurate eyewitness testimony (Eysenck & Keane, 2010). 

They stated “ In the United states, for example, approximately 200 people have 

been shown to be innocent by DNA tests, and more than 75% of them were found 

guilty on the basis of mistaken eyewitness identification” (Eysenck & Keane, 2010, 

p.305). 

However, research into the eyewitness testimony has found that eyewitness 

testimony can be affected by several psychological factors such as confirmation 

bias, weapon focus, Anxiety / Stress, misleading post-event information, and 

proactive interference (described earlier).  

Confirmation bias: means that event memories can be influenced by the witnesses’ 

expectations. Bartlett (1932) interpreted this using the Schema approach. He 

suggested that people’s schema include expectations. These expectations can 

distort memory accuracy by reconstructing the details of the event witnessed based 

on what must have been true. Bartlett argued that recalling is a subjective process 
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because it involves personal interpretation. Our personal interpretations depend on 

our cultural norms and values, and in this way we make sense of our world. So, 

people reconstruct their memories to conform to their personal beliefs and 

expectations about the events witnessed. However, the major criticism to Bartlett’s 

notion was that poor control applied in his experiment (the War of the Ghosts, 

which is described later in the schema theory in paragraph 1.10.2). Recent research 

on eyewitness memory have shown that if people are told that accuracy of their 

memories is very important, they will recall information more accurately (e.g., 

Ross, Ceci, Dunning & Toglia,1994).   

 Weapon focus: means that eyewitnesses concentrate on a weapon which reduces 

their memories of other details of a crime (Loftus, Loftus, & Messo, 1987). For 

example, if somebody witnesses a crime where a weapon is involved, usually 

witnesses tend to describe the weapon in much more detail than the person holding 

it or other details in the crime.  

Stress/Anxiety: usually, witnessing real life crime of violence is almost always 

associated with anxiety or stress. For example, Deffenbacher, Bornstein, Penrod 

and McGorty (2004) carried out two meta-analyses. They found that high levels of 

stress or anxiety can impair the accuracy of eyewitness memory. 

Misleading post-event information: post event misleading information can affect 

an eyewitness’s account of an event. Loftus and Palmer (1974) argued that 

eyewitness memory can be unreliable and impaired by leading questions. If 

someone is exposed to new misleading information during the interval between 

witnessing the event and recalling it, this new misleading information may 

negatively impact what they recall. Consequently, the original memory of the 

event can be modified, altered, or changed. However, a major limitation of 

Loftus’s is that the misleading question concentrates on relatively minor or 

unimportant details of the event.   

Also, there was a significant relationship between the age and accuracy of the 

eyewitness memory. Older adults are more likely than younger ones to have 

inaccurate eyewitness memory after being exposed to misleading information. 

Older adults were more likely to claim to have seen events in a video that had only 

been suggested in a subsequent questionnaire than younger ones. Older adults 
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were more confident about the correctness of their response than younger adults 

(Dodson & Krueger, 2006). 

1.8.1 Remembering faces 
 

Remembering faces is very important in eyewitness memory and it can be 

influenced by unconscious transference, verbal overshadowing, cross-race effects 

and line-up effects.  

Unconscious transference: refers to the tendency to misidentify a familiar face (but 

innocent) from a different context to the person who is responsible for a crime. 

Unconscious transference can be interpreted using the source monitoring error 

approach (e.g., Johnson, 1988). Hence, the witness confuses the memories of 

innocent and real people and misidentifies the innocent instead of the real criminal. 

For example, Ross, Ceci, Dunning and Toglia, (1994) showed eyewitnesses an 

event in which there was an innocent bystander and a real criminal. The witness 

could see the innocent bystander in the event, but did not focus his attention to 

remember accurately the specific features of the person or specific circumstances 

of the encounter.  Later, when test the witness’ memory to recognise the criminal 

face; he may falsely identify the bystander as the real criminal. Paying enough 

attention to those details allow the witness to distinguish the bystander from the 

true criminal. However, this misidentification can be due to the feeling of 

familiarity, and the lack of the accurate source information for the witness. Also, 

Ross et al. (1994) provide another explanation for the misidentification that the 

witness during encoding may infer that the real criminal and the innocent person 

(bystander) are one and the same, a phenomenon that is called ‘change blindness’. 

In a second study, Ross et al. (1994) informed participants that the bystander and 

the culprit were not the same person. They found that the warning decreased the 

unconscious transference effects and reduced the misidentifications of the innocent 

to chance level. 

The verbal overshadowing effect: if a witness provides a verbal description of the 

culprit that can impair the face recognition of that culprit. Schooler and Engstler-

Schooler (1990) presented a 30-second video depicting a bank robbery to the 

participants. Then, participants were asked to read several passages and answer 
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questions about several passages they had read (a distractor that lasted for 20 

minutes). Then, participants were randomly assigned to one of two groups: in the 

first one, the participants were asked to write a detailed description of the robber’s 

face, focusing on each facial feature. This task lasted for 5 minutes. The 

participants in the second group were asked to perform an unrelated activity. 

Finally, all participants were asked to attempt an identification of the robber from 

an array of photos containing eight faces. The results showed that participants who 

had provided a verbal description of the robber (38% accuracy) were significantly 

less accurate in identifying the robber’s face task than participants who performed 

unrelated activity (64% accuracy). Chin and Schooler (2008) explained that verbal 

overshadowing occurs because of several factors. One of them for example, when 

a witness provides verbal description of the criminal face they focus on specific 

features of the face, but the face recognition is better when processing the face as a 

whole. 

 

The cross-race effect: occurs when people are more able to recognize the same-

race faces than other-race faces. Behrman and Davey (2001) analyzed 271 actual 

police cases. The total number of crimes was 349 and most of them were armed 

robberies. The other types of crime included: residential burglary, assault with a 

deadly weapon, carjacking, and attempted homicide. The results showed that 

people were more accurate at recognizing same-race faces than cross-race faces. 

The overall suspect identification rate for the cross-race cases was 45%, but the 

suspect identification rate for the same-race cases was 60%. 

The cross-race effect can be explained using two ideas: first, the expertise 

hypothesis. The expertise hypothesis means that people have good experience at 

same-race face recognition; accordingly, they have much experience at 

distinguishing and recognizing among same-race than other-race faces. 

Second, the social-cognitive hypothesis: people’s perceptions are often influenced 

by their motivations, expectations, and social cognition. People process the faces 

of individuals from their own group more thoroughly than faces of individuals 

from other groups (Eysenck & keane, 2010). 
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The line-up effects: the witnesses usually are asked to recognize the person 

responsible for a crime among different people either physically or shown in 

pictures. There are two procedures used in eyewitness identification: The 

sequential procedure and the simultaneous line-ups. In a simultaneous line-up, 

witnesses are shown at once a group of faces, which includes the person 

responsible for a crime among different people known by the police to be 

innocent. In a sequential line-up, the faces are shown one at a time, and for each 

face the witnesses are required to make a yes-no decision. The next picture or next 

person is presented if the photo/person is rejected by the witness. Once a 

photo/person has been rejected, the witness is not allowed to see it again. The 

sequential line-up test continues until the witness recognizes the person 

responsible for the crime (Eysenck & Keane, 2010). 

Several researches that have compared the sequential procedure and the 

simultaneous line-ups procedure found that people are more likely to select 

culprits from simultaneous than from sequential line-ups. For example, Steblay, 

Dysart, Fulero, and Lindsay (2001) carried out a meta-analytic comparison of 

simultaneous and sequential line-ups. They found that using the sequential line-ups 

reduced the identification of both “person responsible for a crime” and “innocent” 

suspects, though false identifications of suspects are reduced as well. The chance 

of an eyewitness mistakenly selecting someone when the line-up did not contain 

the person responsible for a crime was 28% with sequential line-ups and 51% with 

simultaneous line-ups. When the simultaneous line-ups contain the person 

responsible for a crime, the simultaneous line-ups were more useful procedures 

than the sequential line-ups.  The person responsible for a crime was selected 50% 

of the time using the simultaneous line-ups and 35% of the time using sequential 

line-ups.  

1.9 Summary 
 

Autobiographical memory is defined as an explicit memory of an event that 

occurred in a specific time and place in one’s personal past. Autobiographical 

memory also is related to the individual's emotions, goals, and personal meanings. 

People may have flashbulb memories about dramatic events and flash bulb 



44 

 

memories are accurate, vivid, and consistent over time. Most people experience 

infantile amnesia and a reminiscence bump during their lives. Autobiographical 

memories may be poor in the first few years of life due to immature brain 

development. Autobiographical memory is not developed until the child possesses 

the language skills to tell a narrative story. Autobiographical memory is 

constructed within a self-memory system. The self-memory system consists of an 

autobiographical knowledge base and the working self. Autobiographical memory 

emerges when the “cognitive self” is developed and memories can use self as a 

reference point. The ways in which adults talk about past experiences with their 

children can affect children’s autobiographical memory accuracy.  

Autobiographical memories are produced using Generative retrieval or directed 

retrieval. People’s reminiscence bump is related to their happiest memories.  

 

Eyewitness testimony is the information given by people of an event they have 

witnessed.  The accuracy of eyewitness testimony is subject to debate because it 

can be affected by several factors that may result in increasing the chances that an 

erroneous identification of an innocent suspect may occur. These conditions such 

as: confirmation bias when people change events to make them fit into their 

schemas which reflects their own experiences and expectations. Eyewitnesses 

concentrate on a weapon which reduces their attention to other details of a crime. 

High levels of stress or anxiety can impair the accuracy and reliability of 

eyewitness memory. Misleading post-event information can impair the accuracy of 

eyewitness memory about the event. Remembering faces of the criminal is very 

important in eyewitness memory and it is influenced by unconscious transference, 

verbal overshadowing, the cross-race effect, and line-up effects.  

1.10 Theoretical Explanations of False Memory 
 

Having briefly identified the false memory phenomenon, reviewed the findings of 

some researches that has investigated false memory formation, and described some 

theories of forgetting, we are going to discuss the next question of interest which is 

why do people create false memories? Why do people mistakenly make memory 

errors? Does the misinformation cause the original memory to be lost? Does the 
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misinformation affect access to the original memory and make it difficult to be 

recalled? Does the misinformation affect the original memory and change it? In 

general, Brainerd, Reyna, Howe, and Kingma (1990) assumed that memory 

mistakes that happen when people are exposed to misinformation can be explained 

using two hypotheses: storage failure or retrieval failure.  Storage failure occurs 

when misinformation causes impairment for the original memory of the event, 

whereas, retrieval failure occurs when the original memory of the event remains 

intact but the misinformation causes difficulty and even failure in retrieval. 

However, the purpose of the present section is to highlight the theoretical 

principles that have been used to explain false memory formation. There are 

several approaches that have been introduced as explanations for false memory 

formation. In the following sections we are going to describe these approaches and 

theories that account for and develop our understanding of false memory 

formation.  

This section proceeds in three steps. First, we describe three early explanations of 

false memory: constructivism, schema theory, and the source-monitoring 

framework. Second, we examine the dual-process tradition in memory research.  

Third, we discuss the opponent-processes theories.  

1.10.1 Constructivism 
 

Memory does not work like a videotape. Storing information is not like recording 

and recalling is not like playing back what was recorded. People do not store 

information exactly as it is. Rather, memory is constructive and reconstructive. 

People remember the meaning they understand from their experience, not their 

experience. People conclude the gist or underlying meanings from information 

presented to them and store it in their memory. Accordingly, they may remember 

false information that preserves the gist of their experience (Brainerd & Reyna, 

2005).    

 

The Constructive theory has often been used to explain false memories produced 

using the suggestibility of the eyewitness memory paradigm (e.g., Loftus & 

Pickrell, 1995) and false memories produced by the DRM paradigm. For example, 
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Bransford and Franks (1971) asked the participants to study sentences. The 

sentences differed in their length that could be put together to form complete ideas. 

These sentences contained different numbers of propositions (See Table 1.1). The 

12 sentences in this table indicate four propositions. There was one proposition in 

each sentence at (Level 1), two (Level 2), three (Level 3), or four (Level 4). Half 

of the sentences were targets and were actually presented to the participants to 

study, but they are sufficient to infer the Level 4 statement that “The ants in the 

kitchen ate the sweet jelly which was on the table.” The other half of the sentences 

were meaning-preserving distractors that were presented on recognition tests. The 

complete complex idea (Level 4) was not presented for study. The experiment 

included a series of sentence sets like those in Table 1.1, which specified eight 

complex ideas. Bransford and Franks's (1971) experiment proceeded with four 

steps. First, participants were given instructions about the experiment, which did 

not inform them that their memories would be tested. Instead, they were told that 

they would listen to a series of sentences read by the experimenter and that their 

task would be to answer questions about the meaning of each sentence. Second, 

the experimenter read 24 sentences, one at a time (e.g., the 6 sentences for the 

complex idea in Table 1, plus 18 more sentences, 6 for each of three other complex 

ideas). After each sentence was read, the experimenter held up a card with four 

colours on it and the participant was asked to name the colours aloud. Following 

each sentence was a short semantic orienting question, such as “did what?” To 

which participants would respond “ate the sweet jelly on the table”. The 

participants wrote an answer to the question on a sheet of paper. Third, following 

presentation of all 24 sentences, the subject was given a 4- to 5-minute break. 

Fourth, and surprisingly, the participants’ memories were tested using a sentence-

recognition test.  The recognition test consisted of targets, meaning-preserving 

distractors, and meaning-violating distractors (sentences that presented the studied 

propositions in inappropriate relations to each other). Following that, participants 

were asked to make an old-new judgment about it and then to rate their confidence 

in that judgment on a 5-point scale (1 = very low, 5 = very high). Bransford and 

Franks's (1971) results showed that, firstly, participants were very good at 

identifying distractors as new: Most of these sentences were judged to be new at 
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mean confidence levels between 4 and 5. Secondly, participants falsely recognized 

distractors as old at very high levels, levels that were only slightly lower than 

correct recognition of targets as old. Thirdly, confidence ratings for targets and 

distractors were almost the same for sentences that contained four, three, or two 

propositions. Fourthly, there was about a 50% confidence advantage for presented 

sentences over non-presented sentences that contained only one proposition. 

Hence, the participants essentially could not discriminate between old and new 

sentences in either recognition performance or confidence ratings. In addition, 

participants’ confidence depended upon how many propositions a sentence 

contained: the more propositions, out of four possible propositions, the more 

confident participants were in their memory judgments about the sentence, 

regardless of whether the sentence had been previously presented or not.  

Bransford and Franks (1971) concluded that a large false memory effect can be 

due to what they called semantic integration. However, they used the constructive 

theory to interpret their findings. 

Bransford and Franks's theoretical interpretation of their findings was that what 

participants did not remember the sentences that they studied themselves but rather 

they remembered the “holistic semantic structures” (Bransford & Franks, 1971, 

p.349). Bransford and Franks's argued that the exact surface form of the presented 

sentences was not stored in memory instead the participants stored the meaning of 

the sentences. They suggested that if testing people’s memory during a short 

period of time such as a few minutes after they experience the events, it could be 

found that people keep the memories that are based on an integrated representation 

of the meaning of events. Also, Bransford and Franks's (1971) explained that the 

strong positive relation between memory confidence and the number of 

propositions that a sentence contained was due to the storage of integrative 

semantic representations.  
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Table 1: An example for the Sentences used in Bransford and Franks's (1971) experiment 

(Semantic-Integration Procedure)  

Level of 

complexity 

The sentences Description 

Level 1 The ants were in the kitchen target, untested 

The jelly was on the table target, untested 

The jelly was sweet distractor 

The ants ate the jelly distractor 

Level 2 The ants in the kitchen ate the jelly target, untested 

The ants ate the sweet jelly target, tested 

The sweet jelly was on the table distractor 

The ants ate the jelly which was on the table distractor 

Level 3 The ants ate the sweet jelly which was on the table 

 

target, untested 

The ants in the kitchen ate the jelly which was on the table target, untested 

The ants in the kitchen ate the sweet jelly distractor 

Level 4 The ants in the kitchen ate the sweet jelly which was on 

the table 

distractor 

 

The source: Bransford and Franks (1971). 

 

On the other hand, this assumption was challenged by the findings of Hintzman, 

Block, & Inskeep (1972). Hintzmanet al. (1972) carried out three experiments to 

investigate the accuracy of people’s memory for information about mode of input 

of familiar words. The participants studied eight word lists, each list composed of 

18 words. Within each list, half of the words were presented in one input mode, 

and half were presented in another form or input mode.  In experiment I, half of 

the words were presented in a visual way and the other half of the words were 

presented in an auditory way (the input modes were vision vs. audition).  In 

experiment II, the input modes were uppercase vs. lowercase letters (all visual). In 

experiment III, male vs. female voices (all auditory). The participants were told 

that after studying the lists, they were required to recall as many words as they 

could from each list.  Each list was followed by immediate free recall. Then, after 
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the last recall test, a sudden recognition test was administered in which the 

participant’s task was to indicate the input mode of each recognized word. The 

results from all three studies showed that participants' memory for the surface 

detail was excellent, which means participants remembered clearly the input mode 

information for several minutes after presentation. In other words, participants 

remember the surface of the information during a short period of time such as a 

few minutes after they studied the lists. 

 

How can we interpret these results? Why did Bransford and Franks (1971) find 

that people store the meanings of the experiences in their memories, while 

Hintzman et al. (1972) found that people's memory for the surface detail was 

good? 

 

Brainerd & Reyna (2005) argued that the verbatim information (surface form) is 

encoded into short term memory, and the semantic information (meanings) is 

encoded into long term memory. People use semantic concepts from long term 

memory to extract the meaning of the information. Then the extracted meanings 

are stored into long term memory. Consequently, the verbatim information stored 

in short term memory is “erased”, and the stored meanings in long term memory 

are all that remain and “survive” (Brainerd & Reyna, 2005, p.61). Later, people 

remember the meaning of the information stored in long term memory.  

It can be concluded that as time passes, memory for the meaning of experiences 

stayed longer and it was easier to access than memory for its surface features (e.g., 

Kintsch, Welsch, Schmalhofer, & Zimny, 1990; Murphy & Shapiro, 1994). 

 

Having described the Constructive theory, how can we interpret the false memory 

formation using this theory?  

 

Recently, Steffens and Mecklenbräuker (2007) explained that Constructive theory 

can be employed to interpret false memory formation. They stated 

“Representations of new experiences are conceptualized as patterns of features, 

and retrieval involves a process of pattern completion in which a subset of the 
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features are reactivated, and activation spreads to the rest of the constituent 

features. Accurate representations of past experiences require that features (e.g., 

perceptual, semantic, contextual) comprising a specific episode must be linked 

together at encoding to form a bound or coherent representation. Source memory 

failures can result from inadequate feature binding or from insufficient source 

information in the bound representation. Memory errors can also result from 

insufficient pattern separation at encoding” (Steffens & Mecklenbräuker, 2007, 

p.20).  

For example, when participants were given lists of related words to study in the 

DRM paradigm, they would subsequently have good memory for what the words 

have in common (meaning), but impaired recall of words specific information. 

 

In sum, the false memory research has shown the constructive nature of memory. 

Events and information are not stored in memory as are pictures on a videotape. 

Instead, people tend to construct and reconstruct events\information in the light of 

their views, knowledge and experiences, and they remember the meaning they 

understand from their experience. 

1.10.2 Schema Theory 
 

Early attempts to explain schema theory were developed by the educational 

psychologist R. C. Anderson (1977), and the term schema was used by Jean Piaget 

(1926). A schema is a mental structure that people employ to organize their 

knowledge of the world around them. We have schemas about ourselves (Self-

schemas), other people (Social schemas), behaviours (Role schemas), events 

(Event schemas) things, food, and almost everything. Schemas affect our attention, 

our interpretation of events, our decisions and our behaviour. Schemas include 

cultural elements and personal experiences. Usually people tend to interpret the 

world using their schema. If something does not match the schema, people tend to 

ignore it. People differ regarding their schemas; some people are more open about 

changing any of their schemas while other people are very strict about it. Also, 

some schemas are easier to change than others (Rumelhart, 1980). 
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The concept of schemata was introduced into memory research through the work 

of the British psychologist Sir Frederic Charles Bartlett (1932). Bartlett (1932) 

argued that memory is a dialogue between perception and recall. When people 

recall a scene, they perceive only a minority of the details and later fill in any gaps 

by using their knowledge of similar situations, something he later referred to as 

‘schematic modes’.  

 

Bartlett said, “He may do this without being in the least aware that he is either 

supplementing or falsifying the data of perception” (Bartlett, 1932, p.14). 

Participants in Bartlett’s experiments were asked to read a story called “The War 

of the Ghosts”, a traditional Native American folktale (see Figure 11). The story 

itself to any non-Native American is quite strange. Participants were then later 

asked to recall the story after intervals of fifteen minutes up to several years. The 

results showed that after a few hours the participants recalled the story in an 

abbreviated form and this shortening process continued during the later repetitions. 

Participants changed some details of the story using details from their own cultural 

framework; for example, the majority of the participants changed the title to 

‘Battle of the Ghosts’. Also participants did not recall details that were not 

integrated into their cultural knowledge, expectations; those details were either 

omitted or altered to fit the participant’s schema. For example, that the word ‘war’ 

appeared four times in the original story, but participants recalled instead words 

like ‘battle’ and ‘enemy’, which never appeared but were more congruent with 

their cultural reference. The participants in Bartlett’s experiment had memories 

from the First World War and so their experiences may have influenced their 

subsequent choice of words. Consequently, Bartlett described memory encoding 

and decoding in terms of not only individuals experiences, but also their cultural 

backgrounds.  

 

As cited in Bartlett’s words “It again appears that accuracy of reproduction, in a 

literal sense, is the rare exception and not the rule” (Bartlett, 1932, p.93). He also 

noted that for each individual once they had produced their final version of the 

story, even if it contained inaccuracies, it remained, “remarkably persistent, once 
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the first version has been given” (Bartlett, 1932, p.93). Further, he explained that 

“Consequently, the results of the experiment as they are here described no doubt 

represent a section only of an incomplete process of transformation” (Bartlett, 

1932, p.63). Bartlett discussed his work on story recall such as the War of the 

Ghosts “So long as the details which can be built up around it are such that they 

would give it a ‘reasonable’ setting, most of us are fairly content, and are apt to 

think that what we built we have literally retained” (Bartlett, 1932, p.176) 

nevertheless that the reconstructed memory may not true and does not belong to 

the original event. 

 
Figure 11: The War of Ghosts 

 

 

 

The source: http://psychology4a.com/memory%205.htm 

 

However, it has been proposed that people make memory mistakes because they 

process the new information using their own mental structures that consist of their 

knowledge, experience and beliefs (Brewer & Treyens, 1981; Alba & Hasher, 

1983). Schema theory has been used in explaining false memories, and it has four 

key principles: selection, abstraction, interpretation, and integration (Brainerd & 

Reyna, 2005).  

 

Selection:  Each target experience has components such as the people, objects, and 

events. If the target experience fits with an existing schema and if that schema is 
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activated at the time of the experience, the target experience will be encoded into 

memory and preserved in the eventual memory representation. Hence, the schema 

will decide which items of information are encoded.  

 

Abstraction: This principle determines that there will be some changes in the level 

of detail that is preserved in memory of the items that are selected for encoding. 

As stated in Brainerd and Reyna (2005) “there will be lawful fluctuations in the 

level of detail about them that is preserved in memory. More particularly, the level 

of preserved detail is assumed to depend upon the degree to which an item is 

prototypical of an activated schema. The more prototypical an item is, the more 

likely it is to be subjected, once it has been encoded, to a form of processing 

known as abstraction, which strips its memory representation of any distinctive 

features” (Brainerd & Reyna, 2005, p.63). Thus, abstraction reduces the 

information in an item's memory representation by storing memory representation 

of item’s distinctive features. 

 

Interpretation, means adding some information as elaboration and inference that 

cause generating schema-consistent information that change the actual experience. 

Brainerd and Reyna (2005) said “The interpretation principle incorporates the 

effects of processes such as elaboration and inference, which generate schema 

consistent information that goes beyond actual experience” (Brainerd & Reyna, 

2005, p.63). Thus, people tend to add an explanation to the meaning of their 

experience. 

 

Integration, Schema theory explains that our memories of things, people, events 

do not exist in isolation but, rather we organise our memory in a way that fits in 

with our previous experience, or schemata. In short, memory mistakes occur when 

people remember events, but gaps in their memory are reconstructed based on their 

own schema (knowledge structures). As a result, people have false memories when 

they try to interpret the situations and the information that they do not understand 

using their schemas. However, the schema affects not only the retrieval of events, 
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but also their storage.  People reconstruct the information that is given to them 

either immediately or after a time (Bartlett, 1932).  

Brainerd and Reyna (2005) criticized the Schema theory. First criticism is that 

Schema theory is applied only to the information for which memory schemas are 

available and to the memories that result when such schemas are activated. 

However, sometimes special circumstances produce characteristic false memories 

that do not meet these conditions. First example is the DRM paradigm, Brainerd 

and Reyna (2005) stated “With respect to the semantic intrusion and semantic 

false-alarm procedures, for instance, their characteristic forms of false memory 

arise from target material that seems decidedly nonschematic (word lists)” 

(Brainerd & Reyna, 2005, p.64). 

That means the lists of words in the DRM paradigm are carefully structured and 

does not activate schemas. It could be argued that there is a possibility of 

activating the schema in recall test such as “a bunch of colour names”. However, 

even if schemas are activated in recall tests, this possibility would not apply to the 

recognition test because in most experiments, this form of false memory is 

produced by word lists that have been carefully constructed by researchers and 

does not activate schemas.  

The second example is the reality-monitoring errors, Brainerd and Reyna (2005) 

stated “Schema theory also does not seem to provide a satisfactory explanation of 

reality-monitoring errors” (Brainerd & Reyna, 2005, p.64). False memory can 

result when people are confused about the source of their information and 

mistakenly they attribute it to particular sources of past experience (as in 

misinformation paradigm). In this case there are no corresponding memory 

schemas for this information to activate. 

Second criticism is that Schema theory supposes that the true and false memories 

are not separate from each other; instead, they are positively related to each other 

because are both generated by the same integrated memory structure. Schema 

theory supposes some degree of dependency between the true and false memory. 

People recall the original information (true memory) and fill the gaps in their 

memories with their schemas (false memory). However, this was inconsistent with 

the empirical research, Brainerd and Reyna (2005) stated “(a) true- and false-
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memory responses are uncorrelated; (b) several manipulations affect one type of 

response without affecting the other (single dissociations); and (c) still other 

manipulations actually have opposite effects on the two types of responses (double 

dissociations)” (Brainerd & Reyna, 2005, p.66).  

Third criticism is Developmental variability is false memory. Adults’ schemas are 

rich with experiences and backgrounds, according to schema theory, the adults 

should be more susceptible to produce false memories than young children. 

However, empirical studies have shown that younger children are more susceptible 

to false memories than older children or adults (e.g., Bruck & Ceci  & Melnyk, 

1997).   

 

1.10.3 The Source-Monitoring Framework 
 

The Source-Monitoring Framework was first explained by Johnson’s (1983) model 

of memory. As described in Lindsay and Johnson’s (2000) words “A core idea of 

the Source-Monitoring Framework (SMF) is that thoughts, images, and feelings 

that are experienced as memories are attributed, by the rememberer, to particular 

sources of past experience. That is, thoughts and images do not include abstract 

tags that specify their sources (e.g., “These are memories of what John said today 

at work”); rather, aspects of source are inferred from the perceptual, semantic, 

and affective content of the thoughts, images, and feelings that come to mind” 

(Lindsay & Johnson, 2000, p.146). 

 

The Source-Monitoring Framework explains how people distinguish between 

memories from different sources. There is a difference between the memory trace 

and the source of the memory. People sometimes are confused between internal 

versus external sources, and between the actual versus imagined sources. For 

example, “Did I lock the door, or did I only think about locking the door?” 

(Lindsay & Johnson, 2000, p.146). Sometimes, people are not certain about what 

they remember exactly coming from dreams, reading, imagination, reality or 

another source. When people are uncertain about some memories, according to the 

source-monitoring framework, they tend to attribute these memories to external 
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sources when those memories are rich in perceptual details. For example, if my 

memory of past conversation with my friend David includes information about 

David’s sound of voice, appearance, face, perceptual aspects of the surrounding 

context, so it was probably him who mentioned this argument.  In contrast, people 

tend to attribute their memories that they are not certain about to internal sources if 

they remember the cognitive processes involved (“I remember how difficult it was 

to come up with the argument”) (Steffens & Mecklenbräuker, 2007, p.18).  

 

The question now is how the Source-Monitoring Framework can contribute to our 

understanding of false memory formation. According to the Source-Monitoring 

Framework when people are given information about events, for example, after 

that they are given misinformation about details that never happened in the 

original event, and then, when they are asked to recall the original information 

they may be confused between the source of their information and recall the 

misinformation instead of the original information (Lyle & Johnson, 2006). In the 

experiments when the participants were asked to act some activities and imagine 

acting other activities, in the recall stage some participants were confused about 

the source of their memories and they claimed that they act the imagined activities 

that they never been acted (Goff and Roediger, 1998). However, the Source-

Monitoring Framework can be used perfectly to interpret the results of such 

experiments because the participants were confused between the activities that 

they really did and the activities that they only imagined.  

1.10.4 Dual-Process Theories 
 

To explain how Dual-Process theory can be employed to interpret false memory, 

first, the principles of dual-process for true-memory responses are going to be 

described, and then explanations of how these principles can be applied to false 

memories are going to be highlighted.   

 

The popularity of the dual-process approach is a relatively recent, in the last two 

decades (Clark & Gronlund, 1996), but the core of the dual-process approach 

principles can be found in the experiments carried out by Strong (1913). Strong's 
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research had applications in marketing field. Strong (1913) argued that recognizing 

the information that had been previously presented to people as part of product 

advertisements, affects the consumer product choice-explicitly. 

In (1913) Strong presented twenty words to the participants. Then, in a recognition 

test, participants were asked to recognize the 20 words they studied earlier. The 

recognition tests included the 20 words participants studied earlier plus 20 new 

words. The recognition test consisted of presented and un-presented words. Also, 

the participants were asked to report the mental experiences that were provoked by 

words that were recognized as having been on the study list. Thirteen different 

intervals of time were used between the first and second presentations, ranging 

from immediately after exposure, to seven days later. The results showed that 

participants correctly recognized 84% of the words at immediate recognition test, 

while they only recognized 11% after an interval of seven days. Strong (1913) 

found that the participants’ recognition ability decreased when increasing the 

difficulty of the task by increasing either the length of series or the time interval. 

In addition, the words that were recognized as having been on the study list 

provoked two kinds of mental experiences. The first one is vague, global feelings 

that an item have been part of the studied list of words and called familiarity. The 

second is clear; specific, accompanied by the vivid recall of specific events that 

occurred when the item appeared during the study phase and called recollection.  

 

There are two classes of dual process theories of true memories: the recognition 

theories and recall theories. Atkinson and Juola (1973) suggested that when 

participants studied the words, nodes in their lexical stores that contain entries for 

individual words were activated, but they are also stored as a list structure in a 

separate event knowledge archive. When participants were asked to recognize the 

words, their performances were accompanied by two mental processes, a faster 

familiarity process, and a slower list-search process. First, participants evaluate the 

global familiarity of the words using two subjective criteria, a high one (definitely 

a target) and a low one (definitely a distractor). If the word in the recognition test 

fell between those two criteria (below the high and above the low one), 

participants tend to judged it as old (studied earlier in the lists) and that is called 
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familiarity (Brainerd & Reyna, 2005). Later on, Mandler (1980) argued that not 

only the familiarity evaluation is faster than recollection, but also, the familiarity 

and the recollection are related and connected to each other,  “the two separate 

processes occur conjointly; recognition involves the additive effects of familiarity 

and retrieval [recollection]” (Mandler, 1980, p. 253).  That means the familiarity 

and the recollection function independently.  Jacoby (1991) argued that familiarity 

evaluation includes evaluation of the fluency with which a word is processed on a 

recognition test. For example, people process with more flexibility the distractors 

that are common (e.g., football) than distractors that are uncommon (e.g., 

lachrymose). Also, Jacoby supposed that familiarity is an automatic process and 

does not necessary involve conscious control, whereas recollection is an effortful 

process and involves conscious control (e.g. Jacoby, 1996).  

 

So, how can we interpret false memory using Dual-Process theory? 

Brainerd and Reyna (2005) explained the core concept of Dual-Process theory in 

false memory “the core idea is that false-memory responses are affected by 

memory mechanisms that operate in opposition to each other. This idea stands in 

contrast to the assumption in dual-process theories of true memory that 

recollection and familiarity reinforce each other to support recognition of targets 

and that direct access and reconstruction reinforce each other to support recall of 

targets” (Brainerd & Reyna, 2005, p.82) . The feeling of familiarity occurs when 

people attribute the perceived discrepancy to the previous experience. The 

familiarity of the items makes people think they studied those items before. False 

memory formation occurs when fluency due to the previous presentation of a 

stimulus is attributed to the past and an illusion of familiarity results (Whittlesea & 

Williams, 2000).  

Dual-Process theory proposed that false memory occurs because of the feelings of 

familiarity that people have to the misinformation. The new items presented to 

people in leading questions, suggestions, imagination or misinformation…etc.  

However, Dual-Process theory does not provide adequate explanation of cognitive 

processes that engage in producing false memory. Also, Dual-Process theory does 

not provide adequate explanation of rich false memory paradigm when people 
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create false memory about impossible events because for sure they do not have 

familiarity feelings to this impossible events (e.g. meeting Bugs Bunny in Disney 

Land). 

 

1.10.5 Opponent Processes in False Memory: Fuzzy-Trace Theory 
 

Fuzzy Trace theory explains that people develop two separate memory 

representations: 1- a verbatim memory trace that supports accurate recall of 

studied material. 2- Gist representation that stores the semantic content of the 

material (Brainerd & Reyna, 2002). Verbatim traces represent the surface details 

of material, whereas gist traces represent the meaning of that material. Fuzzy 

Trace theory that supposes that verbatim and gist traces are considered as opposite 

ends of a continuum that interact. A main concept of the FTT model is that the gist 

traces are the accumulation of the associations of verbatim traces. Consequently, 

gist traces are stronger than the verbatim memory. 

 

Verbatim traces lead the participants to remember the studied material correctly, 

whereas, the gist traces lead the participants to have false memories.  The verbatim 

memory is the ability to recall specific details of an event, for example: the woman 

was wearing a dress, there was a big screen behind her, and she was holding a 

microphone and her mouth was open. Gist memory is the ability to see the broader 

picture and make semantic and generic links between the information being 

presented in order to give us a general ‘feel’  and conclusion of the event, for 

example: the woman was singer and she was singing at a show. 

 

Hence, the FTT supposes that gist representation is one of the processes that 

underlie false memory formation. The recall may be based on an attempt to 

recover the general theme or gist of material studied. Items consistent with this 

theme will be recalled, and some of these items will be false recalls. The 

generation process that activates and produces gist traces during the study phase 

lead the participants to have false memories (Brainerd & Reyna, 1996). When 

applied to false memory formation we can use our singer example to argue that 
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congruent information, even if it is misleading, will be accepted into the gist 

representation. We could use a leading question such as “Where on the screen was 

the Channel’s symbol?” even if one was not present, as this is in agreement with 

most individuals’ general gist knowledge about what we can expect to see on a 

screen behind the singer. 

 

Brainerd and Reyna (2005) summarized the five main principles of Fuzzy Trace 

Theory.  

 

(1) Parallel storage of verbatim and gist traces: that means simultaneous 

processing and storage of the gist of experience with the processing and storage of 

verbatim memories. Therefore, sometimes people fail to completely process 

material’s surface form but yet they may remember significant information about a 

material's meaning. They may forget the exact word but they remember the 

meaning of the word they studied earlier. Also, the item may have more than one 

meaning, so people can store multiple gist traces on the basis of a single item.  

 

(2) Dissociated retrieval of verbatim and gist traces: items that were studied 

earlier are better retrieval cues for verbatim traces than items that were not, 

whereas non-studied items that preserve the meaning of items are usually better 

retrieval cues for gist traces. 

  

(3) Opponent judgments about false-memory items: usually gist retrieval is 

associated with false-but-gist-consistent items, so that such items will cause global 

feelings of meaning overlap with target experiences, which result in false 

memories. In contrast, verbatim retrieval does not support producing false memory 

because of remembering the exact details of the items  

 

(4) Different time courses of verbatim and gist memory: over time, the memories 

in the gist trace retain longer and “the accessibility of verbatim traces declines 

more rapidly than that of gist traces” (Brainerd & Reyna, 2005, p.89).  
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(5) Developmental variability:  “verbatim and gist abilities both vary with age” 

(Brainerd & Reyna, 2005, p.90). The two separate memory representations; the 

verbatim memory trace and the gist representation differ through age. 

 

 

The source: http://www.physorg.com/news124040343.html 

 

Fuzzy Trace theory plays a very important role in increasing our knowledge about 

false memory formation because it incorporates many of the ideas of previous 

models. The important point about gist representation is that it can incorporate 

theories such as schema-relevant information and Dual-Processes theory. 

 

1.10.6 Activation-Monitoring Theory 

 
Anderson (1983) proposed that units of memory processing are called cognitive 

units, which can consist of several items, for example words. So the word chips 

may trigger fish, which triggers sea which triggers boat and so on (see Figure 12). 

As each new unit is formed its strength increases with practice along a spreading 

activation throughout the whole network. This leads to a considerable overlap in 

information, for at retrieval working memory gathers information from available 

sources, including long-term memory.   
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   Figure 12: Example of Anderson's spreading activation theory 

 

Roediger, and McDermott (1995) employed this principle to explain the false 

memories found in their experiment. However, Roediger, Watson, McDermott & 

Gallo (2001) described that the overlap of information that was proposed by 

Anderson (1983) plays a very important role in explaining why subsequent 

recognition tests cause semantically similar items to be falsely recognized at the 

point of retrieval. If the network is activated strongly enough, such as by the 

presentation of an associated word list (e.g. sea, boat, beach), then presenting a 

critical lure (e.g. fish) at the recognition stage in the Deese, Roediger 

andMcDermott paradigm will prompt the network into mistaking the critical lure 

for one that appeared earlier. The first process is called activation; through 

spreading activation, semantic activation processes during encoding of a list can 

bring to mind items that are related to the list but that were not presented.  The 

stronger the initial activation is, the higher the probability for false recall. A 

second process is called the monitoring that can affect false memory formation by 

selecting items at the recall stage that the participant does not remember seeing, 

even though they seem familiar. In other words, during the study stage the 

activation of the critical lures occurs, whereas the source monitoring occurs during 

the recall stage or the test stage. Thus, the activation-monitoring framework 

proposes that the probability of false memory is a function of the strength of 

activation of never-presented but related items (critical lures) and the monitoring 

process at retrieval. False memory formation occurs because participants during 
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the recall stage are confused between activation resulting from actual list 

presentation and internal activation. 

 

1.10.7 Discussion of False Memory Theories 

 
Having highlighted the theories that have been proposed to explained false 

memory formation, we can conclude that these theories can be divided into two 

different groups. These two groups differ according to the perspectives they use to 

interpret false memory. The first group of theories includes the constructivism, 

schema theory and source-monitoring framework. This group of theories focus on 

the commonalities between the processes that are responsible for true and false 

memories. According to this group of theories, false memory is a special case of 

true memory. Therefore, this group of theories are called one-process theories.  

However, this group of theories had problems in finding interpretations for some 

experimental results such as statistical independence and experimental dissociation 

that have been observed between true and false memories for the same material. 

The second group of theories includes dual-process approaches, Fuzzy Trace 

Theory, and Activation-Monitoring Theory. This group of theories require more 

than one process. This group of theories has been employed in the research that 

stresses the dissociated mechanisms that support recognition and recall of target 

events. However, the second group of theories provides a sufficient explanation of 

findings of statistical independence and experimental dissociation that have been 

observed between true and false memories for the same material.  

Nevertheless, there are common points between the first group of theories and the 

second group. For example, the Fuzzy Trace Theory supposes that verbatim traces 

are more vulnerable to degradation since they lack the accumulation of traces 

found in gist memory. Thus, false recognitions are more prevalent than true 

recognitions, which is consistent with Bartlett’s observation that accurate memory 

recall was, “the rare exception and not the rule” (Bartlett, 1932, p.93). 

In conclusion, different paradigms can induce different false memories, and 

different types of false memories may involve different cognitive mechanisms 

(Wade et al., 2007). Consequently, all these approaches may be necessary to 
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interpret and explain the nature of the different types of false memories. For 

example, the Activation-Monitoring Approach is very appropriate to explain the 

false memories found in the experiment conducted by Roediger and McDermott 

(1995). Accordingly, these theoretical accounts of false memory highlight different 

processes included in false memory formation. They complete each other and 

contribute to our understanding of the false memory formation phenomenon. 
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Chapter Two 

 

Emotion and Memory 

 

Emotion influences human cognition including perception, memory, language, and 

decision making. The purpose of the present chapter is to highlight how emotion 

can influence memory. However, this chapter proceeds in five steps. First, we 

describe how the situation and our cognitive appraisal of the situation can 

influence our emotional experience of that situation. Second, we examine emotion 

regulation processes.  Third, we discuss the influence of emotion on memory. 

Fourth, we investigate some cognitive biases associated with depression. Finally, 

we consider how emotion affects false memory formation.  

2.1 Emotions 
 

Emotion is happiness and sadness, love and hate, anger and disgust, fear and pride. 

It is something that we all experience in our daily life. Sometimes give us nice 

feelings and we like to have, such as being happy. Other times emotions give us 

negative feelings and can be bad experience and we do not like to have such as 

being sad.  

 Emotion can be described as a conscious experience that involves feelings, 

physiological arousal, expressive reactions, and observable activities related to the 

experience. Emotions affect all cognitive process and direct our lives. Emotions 

affect learning, behaviour, reasoning, memory...etc. (Power and Dalgleish, 2008). 

Emotion was defined as “an episode of interrelated, synchronized changes in the 

states of all or most of the five organismic subsystems in response to the 

evaluation of an external or internal stimulus event as relevant to major concerns 

of the organism” (Scherer 2001, p. 102).   
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2.1.1 Categorical versus dimensional approaches to emotion 
 

Emotion is too complicated experience to be a single scientific category, so no one 

structure suffices. There are two main approaches concerning the structure of 

emotion: the categorical and the dimensional approach.   The categorical approach 

supposes that there is a small number of primary and distinct emotions such as 

happiness, fear, anger, disgust and sadness (e.g., Izard, 2007). The dimensional 

approach is based on empirical research rather than theoretical criteria. 

Researchers asked the participants to rate themselves on a variety of emotions, and 

then the researcher employed statistical techniques to identify dimensions 

underlying ratings. They have found two basic dimensions: Pleasant/Unpleasant 

and High Arousal/Low Arousal (e.g., Barrett and Russell, 1998, see Figure 13). 

The dimensional approach supposes that every emotion can be described as a 

combination of pleasantness/unpleasantness and arousal.  

 

 

In contrast, Watson and Tellegen (1985) suggested two dimensions of positive 

affect and negative effect. However, neuroimaging studies have suggested that 

measures of emotional responding reflect dimensions rather than categorical states. 

For example, Mauss and Robinson (2009) used the neuroimaging technique to 

investigate the structure of the emotion. They found that relative more left-

hemisphere activation is related to positive emotions such as approach-related 

states. On the other hand, relative more right-hemisphere activation is related to 

negative emotions such as avoidance-related states. In addition, similar patterns of 

activation are associated with different emotions.  

In sum, there are two main approaches concerning the structure of emotions. The 

categorical approach according to which there are distinct emotions such as 

happiness, fear, anger, disgust and sadness. And the dimensional approach 

according to which there are two basic dimensions of emotions: for example, 

Pleasant/Unpleasant and High Arousal/Low Arousal.  
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Figure 13 : The two-dimensional framework for emotion showing the two dimensions of 

pleasure-misery and arousal-sleep (Barrett & Russell, 1998) and the two dimensions of 

positive affect and negative affect (Watson & Tellegen, 1985). Based on Barrett and Russell 

(1998). 

 

 

 

The source: http://scan.oxfordjournals.org/content/2/2/73.full 

 

2.2 Appraisal theories 
 

People differ in their emotional reactions to the same situations. For example, 

some people respond defensively in stressful situations, other people do not. What 

factors determine our emotional experience? Do cognitive factors determine what 

emotional state we experience and when we experience it in any given situation? 

 

Appraisal theories suppose that emotions are elicited by appraisals, or evaluations, 

of events and situations. People differ in their emotional reactions to the same 

situations because they use different patterns of appraisal. Also, people who 

appraise a situation in different ways will feel different emotions in response to 

that situation. One of the most influential appraisal-based theories is Richard 

Lazarus’s.  
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According to Lazarus’ early theory (1966, 1982) appraisal was divided into three 

forms. Primary appraisal: an evaluation of the environmental situation as positive 

or negative and an evaluation of the personal relevance of a situation. Secondary 

appraisal: involves judgments about options available to cope with the situation. 

Reappraisal: involves monitoring the situation and the coping strategies for that 

situation.  Moreover, there are “two kinds of appraisal processes-one that operates 

automatically without awareness or volitional control, and another that is 

conscious, deliberate, and volitional” (Lazarus, 1991, p.169). 

 

However, the original theory has been developed in two ways. First, any given 

emotion can be produced by specific patterns of appraisal. Smith and Lazarus 

(1993) argued that there are six appraisal components. Different emotional states 

can be distinct according to type of appraisal component involved and the way that 

they are involved. The appraisal components are: 1) Motivational relevance that 

related to personal commitment.  2) Motivational congruence that relate with the 

individual’s goals, for example, anger may occur when goals are blocked 3) 

Accountability (who takes the responsibility and deserves the praise or blame? for 

example, guilt involves self-accountability and blaming the self. 4) problem-

focused coping potential (are there any other options to resolve the situation?) 5) 

emotion-focused coping potential (can the situation be handled psychologically?) 

for example, anxiety involves low emotion-focused coping potential. 6) Future 

expectancy (how likely is it that the situation will happen again? how likely is it 

that the situation will change?). For example, sadness involves low future 

expectancy for positive change (Eysenck & Keane, 2010).  

Second, Smith and Kirby (2001) indicated that there are three appraisal processes. 

First, associative processing: rapid, automatic, and lacking flexibility process and 

includes priming and activation of memories. Second, reasoning:  involves 

deliberate thinking, and is slower and more flexible than associative processing. 

Third, the appraisal detectors: These monitor and control appraisal information 

coming from the associative and reasoning processes. The emotional state we 
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experience is usually determined by the total information recorded by the appraisal 

detectors. 

 

Empirical studies carried out to examine the validity of appraisal theory have 

found supporting results. For example, Kuppens, van Mechelen, Smits, and de 

Boeck (2003) investigated the relationship between four appraisals (goal obstacle, 

other accountability, unfairness, control) and anger elicitation. Participants were 

asked to describe recently experienced unpleasant situations in which one of the 

potentially relevant appraisal–action tendency aspects was either present or absent. 

The results showed that anger is associated with the appraisal of frustration, other 

accountability, and arrogant entitlement. Kuppens et al. (2003) stated “None of the 

selected components [of appraisal] can be considered as a truly singly necessary 

or sufficient condition for anger” (Kuppens et al., 2003, p. 266). That means the 

emotion of anger can be produced without any of these appraisal components for 

example, we can feel angry in the absence of appraisal of unfairness or the 

presence of a goal obstacle. Moreover, individual differences play very important 

roles in differentiating the emotional reactions to any given situation (e.g., 

Kuppens and van Mechelen, 2007).  

2.3 Emotion Regulation 
 

People usually try to avoid pain and seek pleasure. But how do people limit the 

processing of potentially distressing information? Koole (2009) defined the 

emotion regulation as “the set of processes whereby people seek to redirect the 

spontaneous flow of their emotions. In a broad sense, emotion regulation refers to 

the set of processes whereby people manage all of their emotionally charged 

states, including specific emotions, affect, mood, and stress. Emotion regulation 

determines how easily people can leave a given emotional state” (Koole, 2009, 

p.34) “The prototype of emotion regulation is a deliberate, effortful process that 

seeks to override people’s spontaneous emotional responses” (Koole, 2009, p.6).  

Koole suggested that there are many forms of emotion regulation such as: “turning 

attention away from negative information or towards positive information, 

physical activities such as stress-induced eating or smoking, distraction using 
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cognitive load, cognitive reappraisal, expressive suppression, response 

exaggeration, and venting, expressive writing or accessing autobiographical 

memories; controlled breathing and progressive muscle relaxation” (Koole, 2009, 

p.6). 

 

Gross and Thompson (2007) explained the conceptual analysis of the processes 

underlying emotion regulation strategies that can be employed at various points in 

time (see Figure 14). The model indicates that there are specific classifications of 

processes involved in emotion generation. There are five points at which people 

can regulate their emotions. These five points represent emotion regulation 

processes: situation selection, situation modification, attentional deployment, 

cognitive change, and response modulation. Situation selection involves 

attempting to be in the situation that will give rise to the emotions we would like to 

have or situations that will give rise to emotions we would prefer not to have, for 

example, whom to spend time with, where to go this weekend. Situation 

Modification: for example if you suffer from social anxiety you may try to modify 

the social situation by taking a friend with you. Attentional deployment refers to 

regulating emotional responding by distracting attention within a given situation, 

for example, having pleasant thoughts when you are in a bad situation. Cognitive 

change: refers to changing one or more of the appraisals which helps in changing 

the situation's emotional experience. Changing the appraisals means changing how 

a person thinks either about the situation itself or about his capacities to meet the 

demands it requires. Reappraisal is considered one form of cognitive change and 

involves changing a situation's meaning (reinterpretation) in order to change the 

person's emotional experience of that situation. Reappraisal plays an important 

role in decreasing negative emotion experience and expressive behaviour. For 

example, take a situation in which you met your classmate in the morning and 

greeted him and he ignored you. For many people, a natural response in a similar 

situation is to feel hurt and bad. In this case, the reappraisal may take the form of 

thinking that your friend probably was worried and thinking about his own 

problems. This interpretation of the situation can significantly affect your 

emotional response towards your friend. Response modulation: refers to 
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manipulating physiological, experiential, or behavioural responses in relatively 

direct ways. For example, relaxation may be used to decrease physiological 

aspects of negative emotions. Another form of response modulation is "expressive 

suppression," which involves attempts to decrease emotion-expressive behaviour, 

for example when you try to hide the anxiety you feel during an interview. 

Moreover, the attentional deployment strategies include distraction which employs 

some of the limited capacity of working memory to reduce the negative mood 

state. If most of the capacity of working memory is employed in processing 

distracting stimuli, then there will be little capacity left in working memory to 

process and experience negative emotional information (Van Dillen and Koole, 

2007). Also, the attentional deployment strategies include the attentional counter-

regulation process that minimises the negative and positive emotional states 

(Rothermund, Voss & Wentura, 2008). 

 

 

Is there any relation between emotion regulation and false memory formation?  

It could be thought that people might produce false memories to regulate their 

emotion. Confabulating answers to the leading questions may help the people 

(especially depressed people or people in negative mood) to feel better by raising 

their self-confidence; they want to prove to themselves that they are capable to 

answer the questions. They do not want to feel that they are failures and they are 

not able to remember the details in the leading question so they create false 

memory as emotional regulation. Creating false memory may help them to correct 

their mood and make them feel better. However, this notion is going to be 

discussed further in Chapter eight. 
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Figure 14: A process model of emotion regulation based on five major types of strategy 

(situation selection, situation modification, attention deployment, cognitive change and 

response modulation). From Gross and Thompson (2007). 

 

 

The source: Gross and Thompson (2007). 

2.4 Multi-Level theories 
 

Theorists have thought recently that there is a need for multi-level theories for two 

main reasons. First, the cognitive system that influences emotional experience is 

very complex. Second, to explain the emotional conflict that we can experience, 

for example the person who suffers from dog phobia will be afraid if he sees a dog 

although he knows that the dog is harmless (Eysenck and Keane, 2010).  In the 

following section, the SPAARS model is described as an example of Multi-Level 

theories.  

 

2.4.1 The SPAARS Model 
 

Mick Power and Tim Dalgleish (1997, 2008) developed a multi-level model of 

emotion. SPAARS model takes account the role of both conscious and non-

conscious processes in emotion. SPAARS model comprised of four levels of 

representation of information (see Figure 15): 

 

� The analogical level: The analogical representational system stores 

information and memories in analogical form. This information includes 

visual, olfactory, auditory, gustatory, body state, and proprioceptive 

'images' which are either episodic or semantic. This level includes sensory 
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processing of the environmental processing. The information included in 

this level is either memories of specific events or information of events. 

 

� Propositional representations within SPAARS are encodings of verbal 

information. They represent information about the self and the world such 

as beliefs, ideas, concepts, thoughts, etc.   

 

� The schematic model level represents models of the self, the world and 

others. At the schematic level the facts from the Propositional level are 

gathered with information from the one’s current goals to give the internal 

model of situation. Power and Dalgleish (2008) argued that there are five 

basic emotions: happiness, fear, anger, disgust and sadness. Those basic 

emotions are strongly related to the one’s current valued goals. Happiness 

results from successful moves towards a valued goal. Fear results if there is 

physical or social threat to the self or goal. Anger results when valued 

goals are frustrated and blocked. Disgust results when something repulsive 

to the self or goal happens. Sadness results when a valued goal is lost.  

 

� Associative level: a completely automatic route to emotion. Working at 

associative level occurs below the level of conscious awareness. At this 

level, emotions can be produced automatically and rapidly without access 

to the schematic model level of representation.  

 

Two routes to emotion 

It was suggested by the SPAARS model that there are two main routes to generate 

the emotions. First: Events and interpretations of events are appraised at the 

schematic model level of meaning with regards to the one's valued goals which 

leads to the generation of emotions. Second: when the associative level is 

involved, emotions are automatically generated without access to conscious 

processing. Our emotional experience uses the associative system in several cases. 

For example, when we had repeated experience with specific event or people, or 

when we experience extreme phobia to some animal like mice.  
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Figure 15: the SPAARS Model of Emotion showing the four representational systems. From 

Power and Dalgleish (2008) 

 

The source: http://www.mrc-

cbu.cam.ac.uk/research/emotion/cemhp/tim.dalgleish/OngoingResearch/ResearchTheory/SpaarsSu

mmary.html 

 

2.5 Mood and Cognition 
 

It has been widely agreed that mood state either negative or positive can affect the 

cognitive processing such as memory and thinking.  

 

2.5.1 Bower’s Network Theory 
 

Bower (1981) developed a semantic network theory (see Figure 16). Gilligan and 

Bower (1984) explained the six theoretical assumptions of network theory:  

 

1. Emotions are units or nodes in a semantic network. Also there are several 

connections to related ideas, to physiological systems, to events, and to 

muscular and expressive patterns. 
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2. Emotion stored as propositions or assertions in the semantic network. 

 

3. The thought occurs when the activation of nodes within the semantic 

network takes place.   

 

4. Nodes can be activated by two kinds of stimuli, either external or internal 

stimuli. 

 

5. Activation from an activated node spreads to related nodes. Activation 

spreads from a selective node to associated concepts. For example, 

activation of the emotion such as sadness leads to activation of emotion-

related nodes or concepts such as fail or loss in the semantic network. 

 

6. Conscious experience of emotion results when nodes are activated above 

threshold level. 

In addition, there are four predictions from Bower’s Theory: 

 

Mood-state-dependent memory: memory is best when the mood state during 

encoding the information and during recall matches. In other words, the retrieval 

of information is more effective when the mood state at the time of retrieval is 

similar to the mood state at the time of encoding. But why is that? What really 

happens in the encoding the information and recalling it? 

At the encoding stage, the activated nodes representing the to-be-remembered 

information associate with nodes activated because of the one’s mood state. The 

mood state of the person at the recall stage activates the related emotion node. 

Activation then spreads from that emotion node to the different nodes related with 

it. If the mood-state at the time of recalling matches the mood state at the time of 

encoding, the activation of the nodes of to-be remembered information will 

increase and results best memory. 

 

Mood congruity: means that people tend to retrieve information more easily when 

it has the same emotional content as their current emotional state, so people in 
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depressed mood tend to remember negative events easily. The mood congruence 

effect not only includes explicit retrieval (Bower, 1981), but also implicit retrieval 

(Watkins, Vache, Vernay, & Muller, 1996). 

 

Thought congruity: people tend to have interpretations, thoughts, free 

associations, opinions and judgements that are congruent with their mood states. 

Thought congruity occurs for two reasons.  

 

Mood intensity: the more intense the mood is the more the activation of 

associated nodes in the associative network. 

 

 

Figure 16: Bower’s semantic network theory. The ovals represent nodes or units within the 

network. Adapted from Bower (1981). 

 

The source: Bower (1981) 

 

When participants were in a positive mood the effects of mood were stronger than 

when participants were a negative mood. This can be interpreted that people in a 

negative mood are motivated to change their mood state to feel better (Ucros, 

1989). Rusting and DeHart (2000) explained that “When faced with an unpleasant 
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emotional state, individuals may regulate their emotional states by retrieving 

pleasant thoughts and memories, thus reducing or reversing a negative mood-

congruency effect” (Rusting and DeHart, 2000, p. 738).  

 

In sum, Bower’s network theory plays a very influential role in the research area.  

However, Forgas (1999) criticized Bower’s network theory “is notoriously difficult 

to falsify . . . The problem of falsifiability mainly arises because in practice it is 

difficult to provide a complete a priori specification of the kind of cognitive 

contents likely to be activated in any particular cognitive task” (Forgas, 1999, p. 

597). Also, Bower’s network theory is oversimplified, because both moods and 

cognitive concepts are represented as nodes within a semantic network. In reality, 

there are differences between moods and cognitions. For example, moods usually 

change slowly in intensity, whereas cognitions tend to change rapidly in intensity.  

 

2.5.2 Affect Infusion Model 
 

The Affect Infusion Model is a theoretical approach that describes the interaction 

between mood and information-processing (e.g., Forgas & Williams, 2002; Bower 

& Forgas, 2000; Forgas, 1995). Affect infusion takes place when affective 

information affects attention, learning, and memory.  In different words, a process 

that determines the extent to which mood can affect people’s judgement, the 

Affect Infusion Model supposes that there are four processing strategies. Those 

processing strategies are different in the extent to which they include affect 

infusion and they are described in the following paragraph:  

 

Direct access:  The least intensive process, involves reproducing a stored cognitive 

contents. That means repeating a response or reaction that has been given before to 

a similar situation. The direct access process includes least effect of mood on 

cognition. Direct access is employed when judgements are made about familiar 

objects or events, so people in this case use the information that is already in their 

long-term memory. For example, the more experience people use direct access 
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processing and they are not affected by changes in their mood (Forgas, Dunn & 

Grandland, 2008). 

 

Motivated processing strategy: involves information processing that is influenced 

by something strong and valued. There is little influence from mood with this 

processing strategy. 

 

Heuristic processing: This strategy occurs outside people’s awareness. It involves 

using people’s current feelings about information which influences their attitudes 

and judgments. However, this strategy includes significant affect infusion. For 

example, Schwarz and Clore (1983) found that if people were asked “How 

satisfied they are with their lives”, they respond in a more positive way on a sunny 

day than on a cloudy day. People were feeling better when the weather was fine, 

and this influenced their views about general life satisfaction. 

 

Substantive processing: This strategy involves extensive and elaborate cognitive 

processing. This strategy is used to select, learn, and interpret information, and 

then relate it to previously learned knowledge. This strategy is the most powerfully 

affected by affect.  

 

In sum, the affect infusion model has more general applicability than the network 

theory. However, Eysenck and Keane (2010) have highlighted some limitations of 

the affect infusion model. First, the model does not clearly specify the precise 

strategy used by participants when they perform the tasks. Second, the model does 

not clearly specify the precise cognitive processes used by participants when they 

asked to complete the tasks. Third, the affect infusion model does not clearly 

specify the differences in processing associated with different mood states. “For 

example, individuals in a positive mood tend to use heuristic processing, whereas 

those in a negative mood use substantive processing” (Eysenck & Keane, 2010, 

p.595). Fourth, the affect infusion model explained the effects of bad and good 

moods on processing and behaviour. To investigate this hypothesis most research 
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compared the happy and sad mood. In reality, the negative mood states often vary 

in their effects such as depressed vs. anxious.  

2.6 Summary  
 

There are two main approaches concerning the structure of emotion: the 

categorical and the dimensional approach. According to Lazarus’s appraisal 

theory, cognitive appraisal plays a very important role in determining emotional 

experience. According to appraisal theory, each distinct emotion is elicited by a 

specific pattern of appraisal. Later, it was distinguished between rapid and 

automatic associative processes and a much slower reasoning process. However, 

appraisal theory can be criticized that not always appraisal determines emotional 

experience; because sometimes appraisal can be the result of emotional responding 

(for instance depression can be caused by neurotransmitter abnormalities). Also, 

Lazarus did not provide enough justification for the emotions he identified (Power 

& Dalgleish, 2008).  

 

People usually try to manage all of their emotionally charged states using the 

emotion regulation processes. People usually try to handle negative emotions and 

build positive ones. People try to improve their negative emotion and get rid of the 

pain in some way. They try to influence which emotions they have, when they 

have them, and how they experience and express their emotions (Gross, 1998). 

 

Power and Dalgleish (1997, 2008) developed the SPAARS model, which is a 

multi-level model of emotion. The SPAARS model takes account the role of both 

conscious and non-conscious processes in emotion. SPAARS supposes that there 

are two main routes to generate emotions: either through the schematic model 

level or through the associative level. However, SPAARS does not clarify the way 

in which the different processes of emotion interact and relate to each other. 

 

According to Bower’s semantic network theory, activation of an emotion node 

leads to activation of many related nodes in the semantic network. These patterns 

of activation generate several effects including mood-state-dependent memory, 
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mood congruity, and thought congruity. The main limitation of network theory is 

that it represents the emotions and the cognitive concepts as nodes within the 

semantic network. Power and Dalgleish (2008) stated “A theory that gives 

emotions the same status as individual words or concepts is theoretically 

confused” (Power & Dalgleish, 2008, p.78). 

 

The Affect Infusion Model supposes that affect infusion takes place when affective 

information influences attention, learning, memory, and information-processing. 

Affective information influences heuristic and substantive processing but not 

direct access or motivated processing. However the main criticism to the Affect 

infusion model is that the exact strategy and the precise type of cognitive processes 

used in performing the different tasks are not particularly clear. Also, the model 

doesn’t identify the different processes associated with different emotional/mood 

states. 

 

2.7 False memory and emotion 
 

“An experience may be so exciting emotionally as almost to leave a scar on the 

cerebral tissues” (James 1890, Vol. 1, p. 670) 

As mentioned earlier, emotion can have a powerful impact on memory.   That 

leads us to think what is the impact of the emotion of the false memory formation? 

When might memory be impaired for emotional material? Are people more willing 

to produce false memories for emotional events or for neutral events? 

However, in this thesis we aimed to investigate the relationship between false 

memory formation and emotion. The literature on psychology shows that the effect 

of emotion on false memory formation has been considered controversial and it 

has been a long-standing debate over whether emotional events are remembered 

more or less accurately than other events (e.g., Porter, Spencer & Birt, 2003; 

Shobe & Kihlstrom, 1997). Several studies have argued that emotional events are 

more memorable than non-emotional events, and people appear to remember 

emotional experiences quite completely and accurately (e.g., Christianson & 

Loftus, 1990; Conway et al., 1994; Ruder & Bless, 2003; Storbeck & Clore, 2005).  
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Some studies have suggested people’s memories related to strong emotions are 

very vivid and strong (e.g. Christianson et al, 1991). For example, in a study by 

Yuille and Cutshall (1986) that looked at a real life incident (a gun shooting 

outside a gun shop in Canada) it was found that the witnesses of the crime had 

accurate memories of a stressful event including weapons.  A thief stole guns and 

money, but was shot six times and died.  The policemen interviewed witnesses, 

and thirteen of them were re-interviewed five months later.  The participants 

provided reliable reports of the incident even after a long time. When the 

researchers asked two misleading questions these had little effect. For example, the 

accuracy level for colours of clothing of the central character was quite high, 

varying between 66% and 83% correct. That means the strong emotions in the 

event protected the participants from the misinformation that was presented to 

them. The memory for an anxious or stressful event was accurate, even after time 

(the mean accuracy of 93% in the initial police interview and a mean accuracy of 

88% 4-5 months later). The participants’ memories for the anxious/stressful events 

were “detailed, accurate and persistent” (Yuille & Cutshall, 1989, p.181). 

Also, Dalgleish & Yiend (2006) asked the participants to talk about one of their 

emotional negative childhood memories. They divided the participants into two 

groups, the first group were told not to think about the memory, while the second 

group was a control group. Both groups were asked to make a mark on their paper 

if they happened to think of the event during a 9 minute writing task. The results 

showed, first, that attempting to suppress a negative memory leads to relatively 

speeded access to other negative memories on a subsequent cue-word recall task, 

but this result applied only to the dysphoric participants. Secondly, when the 

researchers asked the participants to suppress memories, the more participants felt 

depressed the more negative experience they had when they tried to suppress the 

negative memory.  

 

Other researchers have suggested that people’s memories related to emotional 

events are more susceptible to error than their memory related to the non-

emotional events (e.g., Deffenbacher, Bornstein, Penrod, & McGorty, 2004). 

Several psychologists and psychiatrists introduced early attempts to explain the 
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memory accuracy of the emotional events.   Janet (1889) (as cited in Van der Hart 

& Horst, 1989) described clearly the concept of dissociation as a psychological 

defence against traumatic experiences. Janet explained that when people attend to 

traumatic events, the traumatic stress can interfere with conscious experience. This 

state of dissociation can result in amnesia for the traumatic events. Mental 

representations of the traumatic events, according to Janet, remain available in 

storage and expressed implicitly through phenomena such as dreams, behaviour, 

and preferences. Thus the amnesia may only affect explicit memory and thereby 

result in poor explicit memory for the emotional events. 

Also, Clifford and Scott (1978) examined people’s memory for emotional (violent) 

and neutral events. They found that participants had worse memory for details in 

emotional events compared to neutral events. Females performed more poorly than 

males in recalling the violent events. And the interesting finding was that 

participants recalled actions better than descriptions.  

More recently, Shobe and Kihlstrom (1997) summarized some characteristics of 

traumatic memories, traumatic memories have special properties that are encoded 

by processes such as repression and dissociation that can make them difficult to 

retrieve as coherent, verbal narratives.  

Baddeley (1999) explained that memory mistakes regarding painful events can be 

due to retrieval failure of those memories. People repress the painful memories to 

avoid the pain caused by them “retrieval of painful memories is actively avoided,” 

(Baddeley, 1999, p.143). Also, it was stated by Henderson (1999) that 

“emotionally unpleasant or otherwise highly charged memories ... are repressed 

by the conscious mind into the unconscious” (Henderson, 1999, p.76). That means 

people’s memories for traumatic emotional events are unlikely to be changed or 

lost but rather it is very difficult to access and retrieve them.    

Van der Kolk and Fisler (1995) proposed that "traumatic memories may be 

encoded differently than memories for ordinary events, perhaps via alterations in 

attention focusing, perhaps because extreme emotional arousal interferes with 

hippocampal (i.e., explicit) memory functions" (Van der Kolk & Fisler, 1995, p. 

508).  
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2.7.1 Yerkes-Dodson Law 
 

Yerkes and Dodson (1908) proposed an inverted-U-form relation between 

emotional arousal and memory (see Figure 17).  They proposed that an increase of 

arousal from very low levels to moderate levels causes more cognitive resources to 

be available and facilitates learning and memory performance. Whereas, increases 

in emotional arousal beyond a specific optimal arousal level (such as loud noise, 

failure stress, and worry about a threatening experimental situation)  make a 

person nervous and stressed, and consequently causes a reduction in the quality of 

learning and memory performance. This law is called the Yerkes-Dodson Law and 

it is one of the most frequently used in research that investigates the relationship 

between the emotions and memory. However, the supporting data came from 

animal-learning studies (e.g. studies of rats in an electrical-shock-and maze-

learning task) so the main limitation is that its applicability to human memory data 

is brought into question. Easterbrook (1959) suggested the ‘Cue-Utilization’ 

hypothesis that is used to account for the Yerkes and Dodson (1908) law.  

According to the ‘Cue-Utilization’ hypothesis, at states of moderate arousal 

people’s performance utilizes and gets benefit from the available cues, whereas an 

increase in emotion, corresponding to high stress or anxiety, causes a reduction of 

cues that would also include relevant information.  

 

Figure 17: The Yerkes and Dodson Curve 

 

 

The source: http://www.simplypsychology.org/eyewitness-testimony.html 
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2.7.2 Mood and False Memory Formation 
 

As described earlier, memory might be dependent on the degree of the congruence 

and similarity between the context of an emotional dimension in which encoding 

of the information took place and that in which recall is attempted, and that is 

called Contextual effects of emotion on memory. The Contextual effects of 

emotion on memory include two effects: the mood congruence effect and mood-

state dependent retrieval. The mood congruence effect means that people tend to 

retrieve information more easily when it has the same emotional content as their 

current emotional state, so people in depressed mood tend to remember negative 

events easily. The mood congruence effect not only includes explicit retrieval 

(Bower, 1981), but also implicit retrieval (Watkins, Vache, Vernay, & Muller, 

1996). The mood-state dependent retrieval means that if the emotional state 

during encoding the information and during recall matches, people remembers the 

information better (Whitfield, 1995). In other words, the retrieval of information 

is more effective when the emotional state of the person at the time of retrieval is 

similar to his emotional state at the time of encoding.  

 

 

Accordingly, mood may influence how emotion affects false memory formation. 

Some studies have demonstrated that a positive mood encourages relational 

processing in which individuals focus on global rather than local aspects of the 

tasks (Gasper & Clore, 2002). People in a positive mood concentrate on the 

connections between what they see (Isen & Daubman, 1984). A positive mood 

makes the individuals focus on the connections between the words more than just 

the words themselves.  Then, they process this new information in relation to 

currently available concepts in long-term memory. As a result, they will have good 

memory of the general concept of this group of words (Storbeck & Clore, 2005). 

On the contrary, people with a negative mood focus more on local rather than 

global aspects of what they see. People with a negative mood concentrate on the 

words more than connections between the words (e.g. Fiedler, 2001).  Supporting 

the same idea, Isen (1999) found that using verbal association tasks, a positive 
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mood leads people to pay attention to extra information, and this information leads 

to a large number of conceptual relations in semantic memory. Hence, positive 

mood encourages the use of different information and knowledge structures stored 

in long-term memory, compared with a neutral mood. A positive mood enhanced 

participants’ performance on the verbal association tasks. So, when people in 

positive mood learn list of words, this list of words will be encoded and recalled 

with association to other related words.  

 

Storbeck and Clore (2005) employed the Deese- Roediger- McDermott (DRM) 

paradigm in order to look at the effects of mood on false recognition. The 

participants either listened to music in order to induce mood (positive and 

negative-mood groups), or they immediately began the memory task (control 

group). The results showed that the negative-mood group recalled significantly 

fewer critical lures than the positive-mood and control groups. So the memories of 

the participants who were in negative mood were more accurate than the memories 

of the participants who were in positive and controls. The researchers suggest that 

the effect of mood on false recognition is due to differences in encoding, rather 

than retrieval processes. They proposed that participants’ mood during the 

encoding the information influence their memory accuracy. Storbeck and Clore 

(2005) explain their results in the light of two theories. First they referred to the 

Fuzzy-trace theory, in which the true recall comes from verbatim representations 

and false recall comes from gist representations. Accordingly, mood affects the 

gist processing in which negative moods make individuals recall fewer non-

presented lures. The second theory they considered was the ‘affect-as-information’ 

theory (e.g. Clore et al., 2001), which suggests that people with negative mood are 

less likely to concentrate on the connections between items and, usually, they do 

not pay attention to the general semantic meaning of the items which reduces the 

relational processing. People with negative mood will focus their attention on local 

rather than global aspects of the tasks, which means they will give attention to the 

words more than connections between the words. On the contrary, the positive 

mood may lead people to focus their attention on global rather than local aspects 

of the tasks, which means they will give attention to the general connections 
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between task parts. According to affect-as-information theory, the participants 

with negative mood probably didn’t pay enough attention to the semantic 

connections between words which results in recalling fewer non-presented lures. 

 

2.7.3 Factors that affect the relationship between the emotions and 

False Memory 
 

The relationship between memory and emotion seems complicated by several 

factors. These factors influence the way that emotion affects memory.  In the 

following sections we are going to describe some of these factors and investigate 

whether these factors increase or decrease the impact of emotion on memory. 

2.7.3.1 Central vs. Peripheral details of the studied items 

Some researchers argue that the influence of emotions on memory differs 

according to the aspect of the studied stimulus (e.g. Buchanan & Adolphs, 2002; 

Kensinger, Garoff-Eaton & Schacter, 2007; Reisberg & Heuer, 2004). So, the next 

factor that one can think of is the aspect of the studied stimulus: recalling the 

central details or peripheral details of the emotional stimulus. Do people recall the 

central of the emotional stimulus better or worse than peripheral details?  

 

For example, Christianson, Loftus, Hoffman, and Loftus (1991) monitored the eye 

movements of subjects witnessing emotional scenes in which they watched either 

an emotional, neutral, or unusual sequence of slides, with the critical slide 

occurring in the middle. The results showed that the participants tended to fixate 

more often, and for longer periods, on objects that are informative, distinctive, or 

emotional, which obviously reflect better memory for a central detail of the 

emotional stimulus.   

 

Similarly, Christianson and Hubinette (1993) explained that the effects of 

emotional arousal are restricted to recall for central but not peripheral details. 

These results are consistent with the previous findings of Christianson and Loftus 

(1987). In this experiment, the participants were shown a slide sequence depicting 

two different versions of the same type of event. One version of the event 
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provoked negative emotions, and the other one was a neutral version which 

provoked no emotion. The participants were asked to select and write down the 

most distinguishing detail. The results showed that the participants who were 

shown the violent version of the film had an accurate memory related to the central 

features in the emotional pictures, and they were less able to recognize the specific 

slides that they saw. However, these patterns of results were observed in both 

cases after short (twenty minutes) and delayed (two weeks) retention intervals. 

Also, in the second experiment in which the participants watched either an 

emotional or non-emotional version of a filmed event, the results showed that 89% 

of the participants were able to recall the central components of the emotional slide 

even after six months later.  The participants who saw the emotional version were 

better at recalling the central details than the participants who saw the non-

emotional version of the film.  

 

Consequently, Christianson and Loftus (1987) suggested that central information 

of an emotional event might be remembered better than the peripheral details of 

the same event.  

 

However, in order to investigate whether these findings are due to the interval 

between the presentation of the slides or to the events themselves, Burke, Heuer, 

and Reisberg (1992) conducted a study to investigate the memory for central and 

peripheral details using a repeated measures approach. They investigated the 

participants’ memory immediately after showing the slides depicting events, and 

they tested their memory after one week.  

 

Using the same paradigm that was used by Christianson and Loftus (1987), Burke, 

Heuer, and Reisberg (1992) found that participants remembered the central details 

in emotional events better than in neutral events over time. In addition, the effects 

of enhanced memory related to the central details which were observed at 

immediate testing, increased with delayed testing.  
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Accordingly, it can be concluded that people remember the central details in the 

emotional events/pictures better than the peripheral details. 

 

2.7.3.2 Time and False Memory 

Studies that have investigated the influence of time on false memory formation 

showed that false memory increased across time (e.g., Ackil & Zaragoza, 1995). 

For example, Roediger, Jacoby and McDermott’s (1996) asked the participants to 

watch a slide presentation of a specific event then read a brief narrative about the 

event. Then the participants were asked to recall information about the slides and 

not the narrative. There were two recall tests: immediate recall and delayed recall 

(two days later). The results showed that, participants recalled information from 

the narrative. Also, delayed recall could lead the participant to produce false 

memories more than did the immediate recall.   

Also, Nourkova, Bernstein, and Loftus (2004) showed that time increase false 

memory.  In this study the participants were asked to recall their memories of 

either attacks on Moscow apartment buildings or the attacks on the World Trade 

Centre. Six months later, the participants were interviewed and asked to recall the 

same events. Also, the participants were asked if they remembered the wounded 

animal they had mentioned in the first interview. In fact, no one had mentioned a 

wounded animal in the first interview. The results showed that many participants 

in the second interview falsely recalled seeing the wounded animal in the original 

event.  

2.7.3.3 Individual Characteristics and False Memory 

People’s individual characteristics may influence the relationship between emotion 

and false memory formation. It has been suggested that the way in which emotion 

affects people’s memory differ according to their individual characteristics such as 

age, occupation, personality variables, etc. 
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2.7.3.3.1 Age 
 

People’s age may influence the relationship between emotion and memory (e.g., 

Ceci & Bruck, 1993; Karpel, Hoyer & Toglia 2001; Davis & Loftus 2005). The 

elderly may be more susceptible to false memory than are younger adults. For 

example, Karpel et al. (2001) examined adult age differences in the accuracy, 

confidence ratings, and vividness ratings of true and suggested memories.  They 

showed two groups of participants, young adults (M= 19 years) and older adults 

(M= 73 years), either one or two exposures of a short piece of acting, depicting a 

theft, and they gave them misleading information that suggested the presence of 

particular objects in the episode. The results showed that younger adults’ memory 

accuracy was higher than older adult’s memory accuracy. The memories of the 

older adults were more susceptible to error than were young adults’ memory, 

because the older adults reported the presence of suggested objects more than the 

young adults did. Older adults reported falsely recognized items with high levels 

of confidence. Also, the vividness ratings for the suggested items were greater for 

older adults than for young adults. 

 

On the other hand, young children may be more susceptible to false memory than 

are older children and adults, for example, Loftus, Levidow, and Duensing, (1992) 

investigated individual differences in memory and suggestibility. More than 1900 

participants attended the Exploratorium, a science museum located in San 

Francisco. Participants watched a brief film clip of an assault and later were asked 

questions about it. Approximately half of the participants received misinformation 

about some critical items. The results showed that children (5-10 years) and the 

elderly (over 65) were relatively inaccurate and also relatively suggestible. The 

young children and the elderly were more susceptible to false memory than were 

adults.  
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2.7.3.3.2 Gender 
 

Gender differences may influence false memory production. For example, Lenton, 

Blair, and Hastie (2001) used the Deese–Roediger–McDermott (DRM) paradigm 

to investigate the relationship between the gender of the participants and false 

memory production. The participants were asked to study lists of words. The word 

lists included roles that were either stereotypically related to males (e.g., lawyer 

and soldier) or stereotypically related to females (e.g., secretary and nurse). All of 

the roles were neutral or positive in valence and only stereotypically (not 

definitely) associated with gender. The results showed that the participants who 

had learned list of masculine or feminine gender roles (e.g., nurse vs. doctor) were 

more likely to falsely recognize stereotypically related roles than unrelated roles. 

This study suggests that females and males respond falsely to the word lists for 

their own gender. 

Also, Banaji and Hardin (1996) showed that participants primed with words 

associated with gender such as “nurse” responded faster than to gender consistent 

words such as “she” and less quickly than to gender inconsistent words such as 

“he”. They concluded that false memory production was influenced by gender of 

the participants.  

 

2.7.3.3.3 Occupation 
 

Another demographic variable that may be indicative of suggestibility is the 

occupation of the participant. Loftus, Levidow, and Duensing (1992) found that 

occupation may be indicative factor of susceptibility to false memory creation: 

thus, artists and architects were more susceptible to false memory creation and to 

respond to misinformation than others. Loftus et al. (1992) argued that artists and 

architects may have a greater ability to imagine clearly the misinformation and 

thus the suggestions may appear more real to them. The ability that artists and 

architects have to imagine the suggestions may make their reality monitoring 

difficult. As a result, artists and architects were more likely to create false 

memories and accept the suggestions and recall them later. 
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2.7.3.3.4 Personality and cognitive variables 
 

Individual differences in the susceptibility to false memories can be due to 

cognitive factors and personality characteristics. People are different in their 

susceptibility to false memories according to their personality characteristics. 

Personality variables such as empathy, absorption, and self-monitoring can 

influence how emotion affects memory (e.g., Wright and Livingston-Raper, 2002). 

In addition, cognitive factors can influence false memory formation.  

 

Zhu, Chen, Loftus, Lin, He, Chen, Li, Xue, Lu, and Dong (2010) recently 

investigated the possibility of whether or not cognitive factors correlate with false 

memories. The experiment consisted of two parts. The first part was aimed at 

leading the participants to have false memory. The participants saw picture slides 

depicting two stories, and after 30 minutes, they were asked to read narrations of 

the story that were presented visually on slides that included the misinformation.  

After 10 minutes, participants were asked to perform on the recognition test and 

then the source-monitoring test. In the second part of the experiment participants 

were given a battery of cognitive tests that consisted of four sets of tests to answer.  

The first set included intelligence tests: Raven’s Advanced Progressive Matrices 

(Raven’s APM) and the Wechsler Adult Intelligence Scale (WAIS). The second 

set aimed to assess perceptual discrimination abilities and included the Motor-Free 

Visual Perception Test (MVPT), a test of change blindness to assess the visual 

discrimination abilities, and a simple tone discrimination test. The third set 

included memory tests, both the classic Wechsler memory tests of pictures and 

words, and a working memory test, words as materials. The fourth set of tests 

included face judgement tests (i.e., face memory test and a facial emotion 

expression recognition test). The results showed that individual differences in false 

memories were significantly and negatively correlated with measures of 

intelligence, perception, memory and face judgement. The participants with higher 

intelligence scores were less likely to have false memories. Also, participants with 

relatively poor perceptual abilities might be more susceptible to have false 

memory. Zhu et al (2010) argued that eyewitness evidence should be considered in 
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light of the witnesses’ cognitive abilities, because the participants differed in their 

susceptibility to false memories according to their cognitive differences.  

 

Furthermore, Zhu et al (2010) have extended their previous experiment to include 

personality factors. They investigated whether or not personality factors influence 

the misinformation effect on false memory. The researchers used the same 

paradigm used in the previous experiment. The researchers led the participants to 

produce false memories first and then asked them to answer the cognitive tests. In 

addition, they gave the participants personality tests. The personality tests 

consisted of: 1) the Temperament and Character Inventory-Revised (TCI-R), 

which has seven dimensions: harm avoidance; cooperativeness; reward 

dependence; self-directedness; persistence; novelty seeking; self-transcendence 

(Cloninger, 1999) 2) Dissociative Experiences Scale (DES) a self-report 

questionnaire designed to identify patients with dissociative psychopathology and 

to quantify dissociative experiences (Carlson  & Putnam, 1993), 3) Beck 

Depression Inventory-Second Edition (BDI-II) that measures depressive symptoms 

and experiences with a 21-item self-report questionnaire (Beck, Steer & Brown, 

1996), 4) Beck Anxiety Inventory (BAI) is a 21-item self-report questionnaire 

measuring anxiety severity (Beck & Steer, 1990), 5) Brief Fear of Negative 

Evaluation (BFNE) consists of 12 items measuring the degree to which people 

experience apprehension at the prospect of being evaluated negatively (Leary, 

1983), 6) Brief COPE which is an abbreviated version of the COPE inventory 

(Carver, 1997). The results showed that misinformation false memory was 

positively related to persistence, self-directedness, and active coping, but 

negatively related to depression, fear of negative evaluation, novelty seeking, 

negative coping, and cognitive abilities. As a conclusion, personality and cognitive 

abilities showed interactive effects on false memory formation. Participants who 

have specific personality characteristics and cognitive abilities (for example, low 

fear of negative evaluation, low harm avoidance, high cooperativeness, high 

reward dependence, and high self-directedness in combination with relatively low 

cognitive abilities) were more susceptible to produce false memories. In addition, 

participants with low harm avoidance might have no problem whether they 
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separated or mixed up their true memories with their false memories, and the 

things will be worse if they have low cognitive abilities which make them more 

prone to have false memories and result in poor in their memory’s accuracy.  

 

2.7.3.3.5 Positive vs. Negative Emotional Arousal 
 

Some researchers have argued that both positive and negative emotional arousal 

enhances memory (e.g. Pillemer, Rhinehart, and White, 1986). On the other hand, 

it has been argued that only negative emotions provoked by the event cause 

participants to have false memories. Brainerd, Stein, Silveira, Rohenkohl, and 

Reyna (2008) used the DRM paradigm to investigate false memories for lists of 

words. The lists of words were emotionally positive, negative or neutral valence. 

They found that recalling emotionally negative word lists can lead to levels of 

false memory higher than the levels of false memory produced for neutral lists. 

 

However, it has been suggested that in order to investigate the influence of 

emotions on memory, emotional intensity should be studied rather than just 

emotional valence. Consequently, the effect of emotion should be considered from 

at least two dimensions, valence and arousal, in which the arousal is defined as 

level of vigilance or activation, varying on a continuum from somnolence to high 

awakness (e.g. Revelle & Loftus, 1992; Corson & Verrier 2007). For example, 

Bradley, Greenwald, Petry, and Lang (1992) investigated the influence of positive 

stimuli (such as pleasant visual stimuli) on memory. The results showed that 

emotional arousal significantly results in enhanced memory, while pleasantness 

had no significant effect on memory.  

 

More recently, Corson and Verrier (2007) have used the “DRM” paradigm in order 

to investigate the effects of both valence and arousal on recall and recognition of 

non-presented critical lures. Positive valence of mood consisted of happiness 

(high-arousal) and serene (low-arousal) groups. Also, the negative valence of 

mood consists of angry (high-arousal) groups and sadness (low-arousal) groups. 

The control group was defined as neutral. The results showed that the conditions 
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of high arousal have significantly more false recognitions than of low arousal. 

Moreover, the high arousal (anger and happiness) led people to believe that they 

are correct in their judgments of the situation. The researchers argued that the large 

probability of false memories related to the high arousal may be due to verbal 

working memory. Also, the high arousal (happiness and anger) activates the left 

prefrontal cortex, which is assumed to be involved in gist representation.  

 

2.7.4 Summary  
 

On one hand, some studies suggested that emotional events are more memorable 

than non-emotional events, and people appear to remember emotional experiences 

quite completely and accurately. On the other hand, some researchers have argued 

that people’s memories related to emotional events are more susceptible to error 

than their memory related to the non-emotional events. 

Yerkes and Dodson (1908) developed the Yerkes and Dodson law. They proposed 

an inverted-U-form relation between emotional arousal and memory.  They 

proposed that an increase of arousal from very low levels to moderate levels 

causes more cognitive resources to be available and facilitates learning and 

memory performance. Whereas, increases in emotional arousal beyond a specific 

optimal arousal level make a person nervous and stressed, and consequently causes 

a reduction in the quality of learning and memory performance. 

There are several factors that influence the impact of emotion on memory. Mood 

influence the false memory formation. Some studies suggested that memories of 

the participants who were in negative mood are more accurate than the memories 

of the participants who were in positive mood. However, other studies suggested 

that memories of the participants who were in positive mood are more accurate 

than the memories of the participants who were in negative mood.  

 

The Central vs. Peripheral details of the studied items influence the way that 

emotions affect memory. Participants tended to pay more attention, and for longer 

periods, on objects that are informative, distinctive, or emotional, which obviously 

reflect better memory for a central detail of the emotional stimulus. 



95 

 

 

People’s individual characteristics (such as, age, gender, occupation, and 

personality and cognitive variables) may influence the relationship between 

emotion and false memory formation.  

Some researchers have argued that positive emotional arousal provoked by the 

event cause participants to have false memories. Other researchers suggested that 

negative emotions provoked by the event cause participants to have false 

memories. 

 

 

2.8 Depression/Dysphoria and False Memory Formation 
 

Torrens, Marche and Thompson (2008) defined the dysphoria as “a sub-clinical 

form of depression that includes depressed mood and thinking, but does not 

necessarily include the more sever affective and physical components of clinical 

depression (e.g., changes in appetite and sleep, hopelessness, suicidality). It is a 

risk factor for developing depression” (Torrens, Marche and Thompson, 2008, 

p.5). Clinically the depressed patients and Dysphoric individuals suffer from the 

negative mood, negative thoughts, beliefs and expectations about self, others and 

futures. That means both the depressed patients and the Dysphoric individuals 

have negative schema. According to DSM-IV, American Psychiatric Association 

(1994) Dysphoric individuals usually have gone for more than 2 months without 

experiencing two or more of the following symptoms: low self-esteem, poor 

concentration or difficulty making decisions, feelings of hopelessness. Dysphoric 

individuals often take a negative and pessimistic view of themselves, future, their 

lives and other people. However, Vredenburg, Fleet and Krames (1993) argue that 

dysphoria and depression are related because dysphoria may be considered a risk 

factor for developing clinical depression.  
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2.8.1Depression/Dysphoria and Cognitive Biases 
 

It was argued that it is very important to study cognitive processes in 

depressed/dysphoric individuals. That is because the vulnerability to 

depression/dysphoria probably depends in part on different cognitive biases (e.g., 

Beck & Clark, 1997; MacLeod, Campbell, Rutherford, & Wilson, 2004).  

Cognitive biases such as the interpretative bias and memory bias are essential parts 

of several cognitive theories of depression (Beck, 1967). There are important 

cognitive biases of depression: 

 

Attentional bias: the tendency to pay extreme attention to information with 

negative content. There is change in the patients’ focus of attention, so a patient 

pays more attention to the sadness related stimuli than neutral stimuli. 

 

Interpretive bias: the tendency to interpret ambiguous stimuli and situations in a 

depressive way (e.g., Krantz & Gallagher-Thompson, 1990). 

 

Memory bias is the tendency to remember affect consistent information more than 

affect inconsistent information. Explicit memory bias: the tendency to retrieve 

mostly negative or unpleasant memories. Implicit memory bias: the tendency to 

have better memory for negative than for neutral or positive items on a memory 

test (Eysenck & Keane, 2010). 

General problems and deficits with memory are very typical of depression and 

dysphoria, and it is one diagnostic criterion for depression and dysphoria (see 

DSM-IV, American Psychiatric Association, 1994). Both depression and 

dysphoria have long been known to have a variety of memory effects including 

mood congruency effects (e.g., Bower, Gilligan, & Monteiro, 1981), difficulties 

and a reduction in recall of the to-be-remembered information (e.g., Ellis, Thomas, 

& Rodriguez, 1984). Ellis et al. (1984) found that the depressed patients displayed 

poorer recall on the free-recall task comparing to the control individuals. 

MacFarland and Morris (1998) found that when using leading questions, 

Dysphoric individuals were susceptible to produce more false memories. Also, 

Peiffer and Trull (2000) argued that people higher in negative affect produced 
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more false memories than the control group, and the negative affect may increases 

false memory production. Furthermore, depressed/dysphoric people do differ from 

healthy controls in terms of memory accuracy for emotional stimuli. That is, 

patients with depression may have a memory bias for emotional information (e.g. 

Banos, Medina & Pascual 2001; Watkins & Brown 2002).  

Overall, it was agreed that depression/dysphoria is associated with memory 

impairment (e.g., Fennig, Levine, Naisberg, & Elizur, 1987). For example, Burt, 

Zembar, & Niederehe, (1995) used Meta-analytic techniques to investigate data 

from 99 studies on recall and 48 studies on recognition in clinically depressed 

groups and non-depressed (control) groups. They found that depression and 

memory impairment are significantly associated for both recall and recognition 

tasks. There was a greater association of memory impairment with younger 

depressed than older patients, and with inpatients more than outpatients. In 

addition, the researchers found a greater association of memory impairment 

regarding the positive stimuli than for negative and neutral stimuli, and immediate 

recall was more affected by depression than delayed recall. Burt et al (1995) 

argued that memory impairment of patients with depression can be due to their low 

motivation to complete the memory task. 

2.8.2 Mood-Congruent Memory Biases and Depression/Dysphoria 
 

Depression and dysphoria may bias memory processes and result in mood-

congruent memory biases (MCMBs). Mood-congruent memory biases in 

depressed/Dysphoric individuals predict a more superior recall memory of 

negative material over positive or neutral materials (e.g., Dalgleish & Watts, 

1990). Depressed patients have a negative bias such as recalling negative 

memories and experiences. They recall more negative personal information than 

other information (e.g., Mineka & Nugent, 1995). Not only the depressed patients 

have memory biases, but also dysphoric individuals (Bradeley et al., 1995). For 

example, Ruiz-Caballero and Gonzalez (1994) found that dysphoric individuals 

had mood-congruent priming effects for negative materials. 

Accordingly, if the memory is mood dependent, so depressed/Dysphoric 

individuals should remember negative materials better than other materials. 
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Depressed/Dysphoric individuals should produce more responses of negative 

depression-related information. For example, Torrens Marche & Thompson (2008) 

found that there were no significant differences between the dysphoric students 

and the non-dysphoric students in producing false memories for negative 

emotional materials. However, Torrens et al. (2008) found that the dysphoric 

students produced less false memories for positive materials than the non-

dysphoric students.  

 

This phenomenon of a mood-congruent memory bias can temporarily induced in 

non-clinical samples using negative mood manipulations (e.g., Eich, Macaulay & 

Ryan, 1994; Mayer, McCormick & Strong, 1995). Some studies that have 

examined the impact of memory on emotion in non-clinical samples show that 

induced negative mood is associated with greater memory accuracy than induced 

positive mood (e.g., Ruder & Bless, 2003; Storbeck & Clore, 2005).  

However, this phenomenon of a mood-congruent memory bias in 

depressed/Dysphoric individuals has been explained in the light of schema theory 

(Beck, 1976), network theory (Bower, 1981), Social-cognitive theories (e.g., 

Bandura, 1986; 1989) or by the process orientated, integrative perspective 

proposed by Williams, Watts, MacLeod and Mathews (1987, 1997). 

 

2.8.3 Beck’s Schema theory 
 

People’s thoughts and beliefs influence their behaviours. Beck (1976) argued that 

some people have greater vulnerability than others to develop depressive disorder. 

Such vulnerability involves the formation of certain schemas or thoughts in early 

life. 

Beck believed that dysfunctional behaviour can be due to dysfunctional thinking.  

Beck said at the American Psychological Association conference (2000) that "The 

cause of dysfunctional behaviour is dysfunctional thinking. Thinking processes are 

shaped by underlying beliefs. Situations are interpreted according to basic beliefs 

and acted on accordingly, if beliefs do not change, there is no improvement. If 
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beliefs change, symptoms change. Beliefs function as little operational units” 

(Fenichel, 2000). 

Beck (1967) suggests that patients with depression have negative schema which 

means negative thoughts and expectations about self, others and future. The 

negative schema affects the depressed patients’ cognitive abilities such as 

perceptions and memory. The negative schema in depression increasingly 

influences processing and recalling the information which results in schema 

consistent bias. The schema consistent bias in depression maintains and 

strengthens negative self-concept and expectations.  

Beck and Clark (1988) argued that schemas influence most cognitive processes 

such as attention and memory.  Schemas play a very important role in processing 

biases in the depressed/dysphoric individuals. For example depressive schemas 

should selectively process emotionally negative information. The schema would 

influence processing only in the case when the person is in a depressed state. 

Accordingly, negative schema associated with depression may cause cognitive 

distortions including attentional, interpretative and/or memory biases.  

As well, the negative schema found in dysphoric individuals may result in 

negatively biased false memories for non-presented items. Dysphoric individuals 

falsely recognized more negative than positive words from word lists (Zurrof, 

Colussy and Wielgus, 1983). 

2.8.4 Associative network theory  
 

Bower’s network theory was described earlier in paragraph (2.5.1). Bower (1981) 

explained that emotions are nodes in a semantic network and they are stored as 

propositions. When activation of network takes place this activation spreads in 

selective way to the associated concepts. When nodes in the semantic network are 

activated above threshold level, conscious experience of emotion results. Bower 

(1981) stated “each distinct emotion…has a specific node or unit in memory” and 

“each emotion unit is linked with propositions describing events from one's life 

during which that emotion was aroused….Activation of an emotion node spreads 

activation through out the memory structures to which it is connected, creating 

subthreshold excitation at these event nodes….Thus…excitation [of] the sadness 
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node…will maintain activation of that emotion and thus influence later memories 

retrieved” (Bower, 1981, p.135). 

Bower (1981) argued that cognitive functioning plays a very important role in 

affecting the depressed mood. Patients with depression suffer from cognitive 

biases and that biases probably responsible for the severity and duration of the 

depressed mood. Bower (1981) suggested that the depressed patients are 

characterized with the depressed mood and the depressed mood selectively 

increases the activation or facilitates the accessibility of all negative cognitions 

that previously companied with the depressed mood. Later on, Teasdale (1983, 

1988) argued that people process the information through schematic mental 

models. Thus, the depressed patients have negative depressive thinking because of 

their schematic mental models including negative thinking, rather than from 

changes in the accessibility of negative cognitive constructs. 
2.8.5 Social-cognitive theories 
 

Social-cognitive theories suppose that the vulnerability to emotional disorders 

cannot be due only to internal factors or to external factors only. Instead, there is 

an interaction between the internal and external factors that leads at the end to the 

vulnerability to emotional disorders. Most of the patients with emotional disorders 

suffer from difficulty in memory. Patients with depression for example suffer from 

memory impairments. All social-cognitive theories share three basic perspectives 

(e.g., Thomas, 1990; Crosbie-Brunett and Lewis, 1993). 

 

First: Response consequences such as rewards or punishments cause behaviour to 

occur with less or more frequency in a particular situation.  

 

Second: people can learn when observing other people’s behaviours in their 

society, or when participating in certain behaviours themselves.  

 

Third: people tend to model behaviour observed by others they identify with and 

they are emotionally attached to.  
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Social-cognitive theories suppose that depression can be due to the vulnerability 

that happens when person puts high significance and importance and overinvests 

one goal or social role in his life (Becker, 1971; Arieti & Bemporad, 1978). They 

put significant importance on success in this role or goal. When people experience 

events that disturb their valued social roles or goals by which they define their 

worth, and they don’t have many other alternative sources of self-definition, they 

are highly likely to suffer from depression (Oatley and Bolton, 1985). They stated 

“Symptoms of reactive depression occur in 3 sets: a set of cognitive symptoms due 

to loss or damage of the sense of self, a set of intense emotions, and a set of 

interpersonal strategies” (Oatley and Bolton, 1985, p.372).  The repeated 

experience of disturbing the valued social roles or goals and depression may lead 

to state of carelessness and “sense of ‘defeat’ in which the individual disinvests in 

all domains including those that were previously overinvested” (Power & 

Dalgleish, 2008, p.120). That means depression occurs in social context.  

  

Albert Bandura's Social Cognitive learning theory will be described briefly as an 

example of a social-cognitive theory (Bandura and Walters, 1963; Bandura, 1986; 

1989). Bandura's Social Cognitive theory suggested that people are influenced by 

the interactions between their behaviours, thoughts, and social events (see Figure 

18). All these components complete each other to give the final picture. People’s 

social experiences influence their cognitions and behaviours. However, Bandura 

argued that patients with depression have special self-concepts that are different 

from the self-concepts of the non-depressed individuals. Patients with depression 

usually feel guilty and tend to hold themselves responsible for negative bad things 

in their lives and consistently blame themselves. Consequently, the 

depressed/dysphoric individuals have memory biases for the negative materials, 

information and life events. In contrast, the non-depressed individuals tend to put 

the responsibility of a failure on external factors outside of their control. 

Furthermore, the depressed people usually suffer from low levels of self-efficacy; 

therefore, they have biased interpretation of the events they experience in their 

lives. That can be due probably to the faulty judgmental process that patients with 

depression may have (Bandura, 1989).   
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Figure 18: some causes of depression according to social cognitive theory (Bandura, 1989). 

 

 

The source: https://wikispaces.psu.edu/display/PSYCH484/7.+Self-

Efficacy+and+Social+Cognitive+Theories 

 

In sum, Social Cognitive Theory plays a very important role in increasing our 

understanding of human cognition, motivation, emotion, social life. Social 

Cognitive Theory proposed that social factors play essential role in forming 

depression.  

However, there are two main limitations of Social Cognitive Theory. First, there 

are some questions need to be answered by the Social Cognitive Theory, such as, 

is reinforcement necessary for both learning and performance? Is Social Cognitive 

Theory can be applied to all life stages of people? 
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Second, Social Cognitive Theory does not provide clear explanation of the 

measurement of social factors. It is unclear whether the measurement of the social 

factors is of self-concept, roles and goals or social support (Power & Dalgleish, 

2008).   

 

 

 

2.8.6 Williams, Watts, MacLeod and Mathews (1997) 
 

Williams, Watts, MacLeod and Mathews (1997) used the empirical studies’ results 

to develop a model in which specific cognitive biases were associated with 

specific emotional disorders.  Williams et al. (1997) argued that anxiety and 

depression function differently. Anxious people usually anticipate danger or future 

threat, so they tend to be biased towards processing threatening stimuli. The 

Depressed people usually anticipate failure in the future, so they tend to be biased 

towards processing negative sadness stimuli. In other words, the anxious and the 

depressed patients probably have an interpretive bias for unclear stimuli and 

situations. 

 

Williams et al. (1997) explained that there are two different processes: perceptual 

and conceptual processes. Perceptual processes are involved in basic attentional 

processes and in implicit memory. Anxiety facilitates the perceptual processing of 

threatening stimuli. Accordingly, it was predicted that anxious patients should 

have an attentional bias towards processing threatening stimuli. Also, anxious 

patients should have an implicit memory bias. In contrast, conceptual processes are 

involved in explicit memory. Depression facilitates the conceptual processing of 

sadness stimuli. Accordingly, it was predicted that patients with depression should 

have an explicit memory bias. 
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2.8.7 Experimental Evidence: Cognitive Biases of 

Depression/Dysphoria 
 

In the following three paragraphs, some evidences regarding cognitive biases in 

depression/dysphoria and anxiety are going to be discussed: 

 

2.8.7.1 Attentional Bias 

 

There are a number of paradigms that have been used to investigate the attentional 

bias in both anxiety and depression. For example, the dot-probe task, in which two 

words are presented at the same time, one to an upper and the other to a lower 

location on a computer screen. One of these words is threat-related (physical or 

social threat) and the other word is neutral. Each word was presented for 500ms. 

The threat-related word was replaced with a dot to which participant was asked to 

respond as quickly as possible. The allocation of attention is measured by the 

reaction time. The results showed that there is an attentional bias towards the 

threat-related words in anxious participants, however, this bias was not found in 

the depressed participants. It was concluded that Anxiety is associated with an 

attentional bias, because there was selective allocation of attention to threat-related 

words (MacLeod, Mathews & Tata, 1986).  

Accordingly, attention training can be very useful in treating anxiety disorder (e.g., 

Wells & Papageorgiou, 1998). Later on, Mathews (2004) stated “Not only can 

training lead to persisting alterations in encoding bias, but consequent mood 

changes have provided the most convincing evidence to date that such biases play 

a causal role in emotional vulnerability” (Mathews, 2004, p. 1033). 

On the other hand, Donaldson, Lam and Mathews (2007) argued that patients with 

depression are most likely to show attentional bias when stimuli were presented 

for a relatively long period of time. Donaldson et al (2007) investigated the 

attentional responses in patients with major depression using the dot-probe task. 

The results showed that there is an attentional bias for negative information in 

patients with depression when stimuli were presented for 1000ms but not when 

they were presented for 500ms. 
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 2.8.7.2 Interpretative bias 
 

Several empirical studies have shown that anxiety is associated with interpretative 

bias, for example, Eysenck, Mogg, May, Richards, and Mathews (1991) 

investigated the interpretation bias of clinically anxious, recovered clinically 

anxious and normal control participants.  They used ambiguous sentences (e.g., 

“The doctor examined little Emily’s growth”) and unambiguous sentences. And 

then, a recognition-memory test was employed. All sentences could be interpreted 

in either a threatening or a neutral way. The results showed that patients with 

generalised anxiety disorder were more likely than normal controls to interpret 

ambiguous sentences in a threatening way.  

 

On the other hand, Rusting (1998) highlighted that patients with depression have 

an interpretation bias. The Cognitive Bias Questionnaire was employed to 

investigate the interpretation bias of the depressed patients. Participants were 

asked to select one out of four possible interpretations of each event. The results 

showed that the depressed patients tend to select more negative interpretations than 

do the non-depressed individuals. 

 

However, this kind of studies were criticized that they dependent excessively on 

self-report information (Eysenck & Keane, 2010). Therefore, Mogg, Bradbury and 

Bradley (2006) investigated the interpretation bias of clinically the depressed 

individuals and controls without relying on self-report. The participants were 

presented with an ambiguous sentence, followed by a continuation sentence, 

matching either the negative meaning, or the neutral meaning of the previous 

presented sentences. It was predicted that the depressed patients will interpret 

ambiguous information more negatively than normal controls and read the 

negative continuation sentence faster. Surprisingly, the results showed that there is 

no significant difference in the performance between the depressed group and 

controls. So, the finding of Mogg et al. (2006) did not support the notion that 

depression is associated with an interpretation bias.  
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However, it can be concluded that the depressed individuals are more realistic and 

accurate in performing on tasks than the control group, though; the depressed 

individuals are more negative than their controls. (Power & Dalgleish, 2008) 

 

2.8.7.3 Memory bias 
 

Patients with depression show more explicit memory bias than anxious patients, 

whereas, anxious patients show more implicit memory bias than the depressed 

patients (Williams et al., 1997).  Murray, Whitehouse, and Alloy (1999) found 

explicit memory bias in depression using free recall. Murray et al. (1999) asked the 

Dysphoric and the non-depressed participants to carry out a self-referential task 

(“Describes you?”). There was a series of positive and negative words to be used 

by the participants to describe themselves. The participants were asked to choose 

either ``ME’ ’ or ``NOT ME’ to indicate whether each of a series of 48 trait words 

(24 positive and 24 negative) was self-descriptive or not. And then, participants 

were asked to provide free-recall test followed by an unexpected forced-recall test 

for the trait words. The results showed that the Dysphoric participants wrote down 

fewer positive words than the non-depressed participants. Also, patients with 

depression showed an explicit memory bias with free recall, but no bias at all with 

forced recall.  

Furthermore, the evidence from the empirical studies suggest that anxious 

individuals showed more implicit memory bias than explicit memory bias (Coles 

& Heimberg, 2002). 

 

Also, studies of memory biases in the depressed samples suggest that patients with 

depression are more prone to report false memories compared to healthy controls 

(e.g. Yeh & Hua, 2009).  For example, Joormann, Teachman, & Gotlib, (2009) 

used a classic DRM paradigm to examine the participants’ recall separately for 

lists that were associated with positive, negative, and neutral lures. The 

participants were divided into two groups, the patients with depression and the 

controls who were the non-depressed participants. The accuracy of memory of 

both groups of presented material and their false recall of never-presented lures 
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were tested and examined. They aimed to investigate whether the depressed 

patients are more or less susceptible to have false memories compared to the non-

depressed people. The results showed no significant differences between the 

depressed group and the controls regarding positive and neutral lures.  However, 

the depressed group falsely recalled a higher proportion of negative lures than the 

controls did. That means the depressed group were “sadder and less accurate” than 

the controls. This memory deficit for the depressed group was not only for the 

non-presented lures, but also for previously presented items as well. The 

researchers used different approaches to interpret their findings; such as the 

deficits in cognitive control and working memory associated with depression (e.g. 

Hertel, 2004; Joormann & Gotlib, 2008). The schema and network theories of 

emotion can contribute to the interpretation of the results (e.g. Bower, 1981; 

Mathews & MacLeod, 2005).  The schema and network theories suggest that the 

negative affect associated with depressive disorders results in increased 

accessibility of negative materials and makes the mood-incongruent materials less 

accessible. Also, according to the cognitive theories of depression (e.g. Beck, 

1976) and  recent cognitive research (e.g. Watkins, 2008) the negative mood 

associated with depression leads to over-general and abstract processing of 

negative materials and impaired item-specific processing at the encoding 

information stage. In other words, depression may be associated with increased 

activation of negative lures at encoding stage and reduced monitoring at retrieval. 

A recent study carried out by Howe and Malone (2011) used the Deese-Roediger-

McDermott paradigm to investigate the effect of depression on true and false 

recognition. The participants were asked to study positive, neutral, negative, and 

depression-relevant lists. Howe and Malone (2011) found that patients with major 

depressive disorder falsely recognised significantly more depression-relevant 

materials than the control (non-depressed) participants. 

2.8.8 Summary: 
 

There are important cognitive biases of depression: first, the attentional bias which 

means that the depressed/dysphoric individuals pay more attention to the sadness 

related stimuli than neutral stimuli. Second, the interpretive bias which means the 
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tendency of the depressed/dysphoric individuals to interpret ambiguous stimuli and 

situations in a depressive way. Third, the memory bias which means the tendency 

of the depressed/dysphoric individuals to remember affect consistent information 

more than affect inconsistent information. There are two types of the memory 

biases: Explicit memory bias which means the tendency of the 

depressed/dysphoric individuals to retrieve mostly negative or unpleasant 

memories. Implicit memory bias which means the tendency of the 

depressed/dysphoric individuals to have better memory for negative than for 

neutral or positive items on a memory test (Eysenck & Keane, 2010). 

The Depressed/dysphoric people do differ from the healthy controls in terms of 

memory accuracy for emotional stimuli. That is, patients with depression may 

have a memory bias for emotional materials.  

Depression and dysphoria may bias memory processes and result in mood-

congruent memory biases (MCMBs). Mood-congruent memory biases in 

depressed/Dysphoric individuals predict a better memory of negative material over 

positive or neutral materials. 

There is evidence that depression and anxiety are associated with several cognitive 

biases including attentional bias, interpretive bias, explicit memory bias, and 

implicit memory bias. Beck’s schema theory suggests that depressed/dysphoric 

individuals should exhibit all four biases.  

 

Bower (1981) argued that cognitive processes play very important role in affecting 

depressed mood. The Depressed patients are characterized with the depressed 

mood and the depressed mood selectively increases the activation or facilitates the 

accessibility of all negative cognitions that previously companied with the 

depressed mood.  

The Social cognitive theories suppose that there is an interaction between the 

internal and external factors that lead to emotional disorders. Also, the 

depressed/dysphoric individuals have memory biases for the negative life events. 

According to Williams et al. (1997), anxious individuals should have attentional 

bias, interpretive bias, and implicit memory bias, whereas the depressed 

individuals should have interpretive bias and explicit memory bias. Criticism of 



109 

 

Williams et al. (1997) model can be described in the failures to find biases across a 

range of tasks and across a range of time.  

Experimental Evidence that were conducted to examine the cognitive biases of 

Depression/Dysphoria has found that depression/dysphoria can be associated with 

attentional, interpretive and/or memory biases. 

 

2.9 Aims of the research 
 

As described in the chapter one and chapter two, previous research on the 

phenomenon known as “False Memory” has shown that there is a direct 

relationship between false memory formation and emotional response. Also, there 

is a relationship between the depression/dysphoria and memory biases. The present 

research for this thesis sought to further the discussion through the use of 

experiments that targeted, more specifically, the five basic emotions described by 

Power & Dalgleish (2008) as: happiness, fear, anger, disgust, and sadness. 

Additionally, the main aim of the present was to examine the effects of, and/or 

relationships between, false memory and the basic emotions of the members of the 

study, to include depressed, dysphoric, and control-group individuals. The present 

research was aimed at assessing the effects on groups across cultures--namely 

Syrian and British--as well as across time.  

 The present research had ten aims: 

The First aim was to investigate the memory consequences of leading subjects to 

confabulate answers about details that were not present in a series of pictures 

presented to them.  

Second, responses from dysphoric and non-dysphoric individuals were assessed to 

establish whether the former group would be more (or less) susceptible to have 

false memory as compared with their non-dysphoric counterparts. 

Correspondently, responses of depressed and non-depressed individuals were also 

assessed for vulnerability to false memory formation.  

The Third aim of this research was to determine whether false memories would 

significantly increase in number in relation to the kind of emotional content 
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presented in the pictures, namely: neutral, happiness, of fear, anger, disgust, or 

sadness.  

The Fourth aim of this research was to investigate whether sex influence false 

memory formation.   

Fifth, participants were then re-examined one week after their original sessions to 

determine whether false memory differed across time.  

The Sixth aim of the research was to discover whether cultural factors influence 

false memory formation.  

The Seventh aim was to investigate the effect of dysphoria/depression on memory 

accuracy.  

The Eighth aim was to determine whether correct memories would significantly 

increase in number in relation to the kind of emotional content presented in the 

pictures.  

The Ninth aim was to examine whether memory accuracy differed across time.  

The Tenth aim was to investigate whether sex influence memory accuracy.  

2.10 Rationale for Current research 
 

The current thesis investigates whether leading questions would lead people to 

produce false memory. Also, according to the theories of cognitive biases in 

depression/dysphoria (such as Beck’s schema theory) this study examined whether 

individuals with the depression/dysphoria display a memory bias that results in 

producing more false memory than the healthy controls. Responses of the 

depressed and the non-depressed individuals were also assessed for vulnerability 

to false memory formation and for accurate memories. This study attempts to 

investigate whether the depressed/dysphoria-related memory biases facilitate 

producing specific types of false memories (such as negative) for the 

depressed/dysphoric individuals. The literature leads us to predict that negative 

memory biases associated with depression/dysphoria may increase the production 

of false memory when expose to negative information that match the negative 

schema.  

To date, there is a lack of research that investigates the relationship between false 

memory and the five basic emotions. This leads to the present study in which I 
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would like to see if an emotional response to the pictures could predict 

susceptibility to false memory formation. In this study we wanted to determine 

whether false memories would significantly increase in number in relation to the 

kind of emotional content presented in the pictures, namely: neutral, happy, fear, 

anger, disgust, or sadness. The false memory was investigated in different time 

intervals. But why did we choose to investigate the relationship of false memories 

with the emotions of happy, fear, anger, disgust and sadness? 

It was decided to investigate the relationship of false memories with the emotions 

of happy, fear, anger, disgust, and sadness based on researches carried on by 

professor Mick Power (2006, 2008). 

Power (2006) employed the Basic Emotions Scale in which each of the five basic 

emotions was presented by four conceptually related emotions. Participants were 

asked to indicate how often they experience each of the 20 emotions in the 

questionnaire. The results showed that the data was best fitted by model that 

supposes the five basic emotions and a higher order factor.  Accordingly, Power 

(2006) assumed 5 basic emotions from which all emotions are derived. Power and 

Dalgleish (2008) concluded that there are five basic emotions (happy, fear, anger, 

disgust, and sadness) found in all cultures. They had evidences from three kinds of 

studies: studies on cognitive appraisal, studies on distinctive universal signals such 

as facial expressions of emotion, and studies on distinct physiological patterns. 

Power and Dalgleish (2008) argued that there are many complex emotions that 

represent a two or more emotions. For example, sadness and happiness can 

become coupled to generate the emotion of nostalgia. 

In addition, in the present thesis we investigated the participants’ memory 

accuracy. We examined if the participants’ memory accuracy would be affected by 

the emotional status of the participants, emotional content of the pictures, sex of 

the participants or time of recalling the information. 

To date there is no research has investigated the relationship between the culture 

and false memory formation. Therefore, we compared the false memory formation 

of the British and the Syrian sample.  

Also, in this study we investigate the relationship of false memories with the sex of 

the participants. According to the literature review there is relation between 
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depression and false memory formation. On the other hand, it has been suggested 

that about twice as many women as men develop depression (e.g. Weissman & 

Klerman, 1977). Therefore, we predicted that false memories produced by female 

participants will be different in number from false memories produced by male 

participants.  

However, if results indicate that the depressed/dysphoric individuals are more 

susceptible to produced false memory to sadness related pictures, implications 

arise for both memory research and clinical practice. First, in memory research 

area, it would confirm that the depressed/dysphoric individuals may be susceptible 

to produce false memory when exposed to sadness-related materials (schema 

consistent). Further, the results may provide a greater insight into memory 

processes and cognition in emotional disorders.  

Clinically, therapists should be careful when discussing topics that trigger the 

negative schema of the depressed/dysphoric individuals. The therapists should 

avoid allowing the depressed/dysphoric individuals recalling personal experiences 

while focusing on negative thoughts or live events. Also, the results may provide a 

greater insight into current treatment methods of depression/dysphoria in that 

replacing the negative thoughts experienced by the depressed/dysphoric 

individuals.  

2.11 Predictions 
 

Based on the research on false memory (e.g., Yuille & Cutshall, 1989) it was 

expected that exposing to leading questions would impair the memory accuracy 

and as a result participants would produce false memory. Based on Beck’s schema 

theory, it was predicted that the depressed/dysphoric participants would have more 

false memories than the normal individuals. 

It was further predicted false memories that participants had to the pictures would 

differ according to the emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness). It was predicted that the depressed/dysphoric participants 

would have more false memories to sadness-related materials (consistent with their 

negative schema) than other materials. We predicted that false memories produced 

at time1 would increase across time.  
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Based on the research that investigates the relationship between gender and false 

memory (e.g., Lenton, Blair & Hastie, 2001), it was predicted that false memories 

produced by female participants will be different in number from false memories 

produced by male participants.  

Based on the research of the depressed/dysphoria individual’s memory accuracy, it 

was argued that the depressed/dysphoric individuals do differ from the healthy 

controls in terms of memory accuracy for emotional stimuli. That is, patients with 

depression may have a memory bias for emotional information (e.g. Banos, 

Medina & Pascual 2001; Watkins & Brown 2002).  Therefore, we investigated the 

participant’s memory accuracy and examined whether it would be affected by 

emotional state of the participants, emotional content of the picture and sex of the 

participants. It was predicted that participant’s memory accuracy would differ 

according to emotional content of the pictures and emotional status of the 

participants.  

 

 

2.12 Hypotheses 
 

First: using leading questions may make people confabulate answers about details 

which were not presented in a series of pictures (2-tailed hypothesis). 

Second: false memories produced by the Dysphoric participants will differ in the 

number of false memories produced by the normal individuals (2-tailed 

hypothesis). 

Third: false memories that participants had to the pictures will differ in the number 

according to the emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness) (2-tailed hypothesis). 

Fourth: false memories produced at time1 will differ in the number of false 

memories produced at time2 (2-tailed hypothesis). 

Fifth: false memories produced by the female participants will differ in the number 

of false memories produced by the male participants (2-tailed hypothesis). 
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Sixth: correct memories produced by the Dysphoric participants will differ in the 

number of correct memories produced by the normal individuals (2-tailed 

hypothesis). 

Seventh: correct memories that participants had to the pictures will differ in the 

number according to the emotional types of pictures (neutral, happiness, fear, 

anger, disgust, and sadness) (2-tailed hypothesis). 

Eighth: correct memories produced at time1 will differ in the number of correct 

memories produced at time2 (2-tailed hypothesis). 

Ninth: correct memories produced by the female participants will differ in the 

number of correct memories produced by the male participants (2-tailed 

hypothesis). 

However, those were the general hypotheses for all studies conducted in this 

thesis, though there were some additional hypotheses for experiment2 and 

experiment3 that they were described subsequently. 
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Chapter Three 

Experiment 1: Empirical Research Relevant to 

False Memory in Dysphoric and Control 

Individuals (English sample) 

 

3.1 Introduction 
 

In the previous chapters, various models of memory and emotion were discussed. 

Although there is a huge amount of research investigations on false memories, one 

factor that has received less attention is the impact of emotion. The review of the 

literature in the previous chapter has shown that there may be a relationship 

between false memory formation and emotion. However, it is not exactly clear 

how emotion affects memory, because some studies have argued that emotional 

items are associated with increased memory errors. For example, Deffenbacher, 

Bornstein, Penrod, and McGorty (2004) reviewed the eyewitness testimony 

literature, and found that stress is associated with decreased accuracy for target 

identification and details of a crime. In contrast, some studies have argued that 

people have a more accurate memory for emotional items than for neutral items. 

For example, Pesta, Murphy, and Sanders (2001) observed reduced false memories 

for emotional items. Therefore, there is no consensus in the literature on the effect 

of emotion on false memory because some studies show reduced false memories 

for emotional materials and others show increased false memories for emotional 

materials. 

Remembering negative materials can facilitate provoking high levels of false 

memory. For example, Brainerd, Stein, Silveira, Rohenkohl, and Reyna (2008) 

argued that compared to remembering neutral materials, remembering negative 

materials can facilitate producing high numbers of false memory. They used the 

DRM paradigm to lead the participants to produce false recognitions. They 

presented 18 DRM lists, 6 positive, 6 neutral, and 6 negative. Each list contained 

15 words. Then, they asked the participants to complete a recognition test. The 
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recognition test contained four types of test items: targets (3 from each list), the 12 

critical distractors, other semantically related distractors (2 for each list, selected 

from the un-presented and unrelated distractors. However, the critical distractors 

were the false memory items. One third of the unrelated distractors were positive, 

one third was neutral, and one third was negative. The results showed that the 

participants produced the highest false memories for negative materials, then for 

the neutral materials. However, the participants produced the lowest false 

memories for the positive materials. The participants produced lower levels of 

false memory for positive materials than for neutral materials. The participants 

produced more false memory for negative materials than for positive materials. 

Brainerd, Stein, Silveira, Rohenkohl, and Reyna (2008) stated that “Thus, there is 

something distinctive about the memory-falsifying properties of negative valence, 

relative to positive valence. What is it? The process-level results provide two 

answers to this question, a major and a minor one. The major answer, which is 

based on estimates of the conjoint-recognition model’s similarity parameter, is 

that relative to neutral valence, (a) negative valence greatly enhances the 

familiarity of the semantic content of critical distractors, whereas (b) positive 

valence has the opposite effect. The minor answer, which is based on estimates of 

the recollection-rejection parameter, is that relative to neutral valence, (c) 

negative valence reduces subjects’ ability to use verbatim traces to suppress 

errors, whereas (d) positive valence again has the opposite effect. Moreover, these 

influences of valence appear to be storage based, as well as retrieval based, 

because parallel patterns were detected for targets” (Brainerd et al., 2008, p.924). 

Brainerd et al. (2008) used the concept of conjoint-recognition analysis to interpret 

their results. They explained that when people progress from positive to neutral to 

negative valence that will facilitate producing false memory because they 

remember the meaning of the words rather than the verbatim. Because of the 

meaning resemblance between false and true items of the words, people 

mistakenly recognized seeing the false items.  

 

In addition, Drivdahl and Zaragoza (2001) argued that the perceptual details of the 

suggested events (e.g. their location and physical appearance) can increase the 
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false memories for these events. The perceptual details play an important role in 

producing false memories for suggested events. In Drivdahl and Zaragoza’s study 

(2001) participants viewed a videotape depicting a house burglary, and later read a 

narrative account of the event. Some of these narratives were accurate, but others 

contained several misleading suggestions (e.g. the narrative stated that in addition 

to stealing money the thief stole a ring, when in fact he did not steal any 

jewellery). To implement the perceptual elaboration manipulation, follow-up 

questions were inserted at regular intervals throughout the narrative, and 

participants were instructed to answer them as they encountered them. For some 

participants, the questions always requested further information about the 

perceptual characteristics of the suggested (i.e. fictitious) item or the physical 

context in which it was encountered (e.g. did the ring have a gemstone? Did the 

thief find the ring in the top drawer?) The results showed that in a delayed source 

memory test, participants who were asked questions that included perceptual 

elaboration of suggested events were much more likely to later claim they 

‘definitely’ remembered the fictitious events than to mislead participants who were 

asked follow-up questions about the suggested details that did not include 

perceptual elaboration. However, participants who were asked follow-up questions 

about the suggested details that did not include perceptual elaboration also 

developed false memories. Participants who were asked multiple elaboration 

questions produced higher false memory rates. Drivdahl and Zaragoza (2001) 

concluded that asking participants to answer perceptual elaboration questions 

increased false memory. They proposed that the reasons behind their results were 

that the perceptual elaboration questions induced participants to form a more 

detailed, specific and embellished mental image of the suggested items which led 

them to believe that they saw these suggested items in the video.  

 

The intention behind the research reported in this chapter is to provide a clearer 

understanding of the memory biases in the processing of emotional and non-

emotional stimuli in the dysphoric and the non-dysphoric (control) individuals. A 

variety of research techniques have been employed in the investigation of false 

memory. However, these techniques have examined misinformation effects on 
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memory without carefully considering the emotional content of the witnessed 

scene. Hence, the importance of our experiment may come from the fact that it is a 

new procedure that investigates false memory formation in association with basic 

emotions and whether false memories change over time.  

 

The present study examined the relations between false memory formation and 

emotional responses.  The participants viewed a series of emotional and non-

emotional pictures taken from the IAPS. The emotional pictures represent the five 

basic emotions: happiness, fear, anger, disgust and sadness. After presenting the 

pictures, participants were asked to answer a series of questions. There were two 

questions for each picture; one of the questions was true; the other one was 

designed to elicit a confabulated response. One week later, the participants 

returned to the lab and were asked the same questions. The experiment enabled the 

following questions to be addressed.  

 

• Are there memory consequences of leading people to confabulate answers 

about details which were not presented in a series of pictures? 

• Are the Dysphoric participants more or less susceptible to have false 

memory compared with the normal individuals? 

• Is there a significant difference between false memory that participants 

have in relation to different emotional types of pictures (neutral, happiness, 

fear, anger, disgust, and sadness)? 

• Does time influence false memory formation? 

• Does sex influence false memory formation? 

• Does the dysphoria affect the memory accuracy? 

• Was there a significant difference between correct memory that 

participants had in relation to different emotional types of pictures (neutral, 

happiness, fear, anger, disgust, and sadness)? 

• Does time influence memory accuracy? 

• Does sex influence memory accuracy? 

3.1.1 Hypotheses 
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First: using leading questions may make people confabulate answers about details 

which were not presented in a series of pictures. 

Second: false memories produced by the Dysphoric participants will differ in the 

number of false memories produced by the normal individuals (2-tailed 

hypothesis). 

Third: false memories that participants had to the pictures will differ in the number 

according to the emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness) (2-tailed hypothesis). 

Fourth: false memories produced at time1 will differ in the number of false 

memories produced at time2 (2-tailed hypothesis). 

Fifth: false memories produced by the female participants will differ in the number 

of false memories produced by the male participants (2-tailed hypothesis). 

Sixth: correct memories produced by the Dysphoric participants will differ in the 

number of correct memories produced by the normal individuals (2-tailed 

hypothesis). 

Seventh: correct memories that participants had to the pictures will differ in the 

number according to the emotional types of pictures (neutral, happiness, fear, 

anger, disgust, and sadness) (2-tailed hypothesis). 

Eighth: correct memories produced at time1 will differ in the number of correct 

memories produced at time2 (2-tailed hypothesis). 

Ninth: correct memories produced by the female participants will differ in the 

number of correct memories produced by the male participants (2-tailed 

hypothesis). 

 

 

 

 

 

 

 

 



120 

 

3.2 Method 

3.2.1 Design 
 

A group of Dysphoric individuals was compared to group of normal controls 

regarding the false/correct memory. False/correct memories that participants had 

in relation to different emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness) were investigated. A mixed between-within-subjects design 

was used. The Dependent variable was the number of answers to the leading/true 

questions that the participants provided. The between-subjects Independent 

variable was the dysphoria status of the participants (with two levels: Dysphorics 

or controls). The Within-subjects Independent variable was the emotional content 

of the pictures (with six levels: Neutral, Happiness, Fear, Anger, Disgust or 

Sadness) and the time of the recall (with two levels: immediate or one week later). 

Therefore, it is 2x2x6 experimental design. 

 

3.2.2 Ethical Approval 
 

The School of Health in Social Science Research Ethics Committee of the 

University of Edinburgh approved the study protocol and design as well as the 

participants information sheet and consent form employed in the study (see 

Appendix J). Participants were made aware that the experiment included seeing 

emotional and non-emotional pictures and then answering questions to investigate 

their memory accuracy.  

 

3.2.3 Participants  
 

The Participants were recruited from the student population of Edinburgh 

University, and also from a non- student population. The SAGE (the University of 

Edinburgh Student and Graduate Employment) is a Careers website and it was 

used to obtain participants. Also, the Gumtree Website was used to obtain 

participants (see Appendix M). The Gumtree Website is the UK's biggest website 

for local community classified advertisements and one of the top 20 websites in 
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the UK.  Advertisements for volunteers to help with psychological research were 

posted on these websites.  

 

There were 58 participants recruited from the University of Edinburgh, there were 

28 males and 30 females, and the mean age of the participants was 21.9 (SD=2.13) 

years old. The participants were native English speakers, dominant right handed, 

and with no perception difficulties. The participants were divided into two groups 

according to their scores on the BDI-II; the Dysphoric group, and the control 

group. Participants who scored 14 (the cut-off point) and more on the BDI-II were 

defined as Dysphoric participants. Participants who scored less than 14 on BDI-II 

were defined as non-Dysphoric participants. The Dysphoric group consisted of 38 

(18 males, 20 female) participants, the mean age of the participants was 22.60 

(SD= 3.17) years old. The mean Dysphoric group scores on the BDI-II was 22.73 

(SD= 6.68) (see Table 2). The control   group  consisted  of  normal  participants 

 who  matched  the  Dysphoric  participants  in  their  age,  sex,  marital status and 

 educational  background.   The control group consisted of twenty participants (10 

males, 10 females). The mean age of the participants was 21.20 (SD= 1.10) years 

old. The mean control group scores on the BDI II was 7.35 (SD= 2.83) (see Table 

3).  

 

Table 2: The descriptive statistics of the Dysphoric group of the British sample who 

participated in the second and third part of experiment 1.  

Descriptive Statistics 

BDI-II Scores Classifications Observed values Number 

14-19 Mild 11 38 

20-28 Moderate 21 

 29-63 severe 6 

Age From 20 to 30 4 38 

From 30 to 40 34 

Sex Female 20 38 

Male 18 

Marital Status Single 36 38 

Married 2 
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Table 3: The descriptive statistics of the control group of the British sample who participated 

in the second and third part of experiment 1.  

 

 

 

3.2.4 Materials 

3.2.4.1The Beck Depression Inventory Second Edition (BDI-II) 
 

The Beck Depression Inventory Second Edition (BDI-II) was created by Aaron T. 

Beck (Beck, Steer & Brown, 1996). It is a self-report instrument designed to 

determine presence and severity of symptoms of depression (see Appendix C). 

Basically, the BDI-II consists of 21 items that examine the existence and severity 

of symptoms of depression as listed in the American Psychiatric Association's 

Diagnostic and Statistical Manual of Mental Disorders Fourth Edition (DSM-IV; 

1994). The Beck Depression Inventory population were adolescents and adults 

and it takes 5-10 minutes to complete the inventory. According to the DSM-IV 

criteria, the Beck Depression Inventory asks the participants to consider each 

statement as it relates to the way they have felt or behave for the past two weeks. 

It produces a single score that results from summing the items that correspond to 

the symptoms of depression.  There is a four-point scale for each item ranging 

from 0 to 3. On two items (16 and 18) there are seven options to indicate either an 

increase or decrease of appetite and sleep.  Cut score guidelines for the BDI-II are 

given with the recommendation that thresholds be adjusted based on the 

Descriptive Statistics 

BDI-II Scores Classifications Observed values Number 

0-13 Minimal 20 20 

Age From 20 to 30 20 20 

From 30 to 40 0 

Sex Female 10 20 

Male 10 

Marital Status Single 20 20 

Married 0 
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characteristics of the sample, and the purpose for use of the BDI-II.  A total score 

of 0-13 is considered minimal range, 14-19 is mild, 20-28 is moderate, and 29-63 

is severe. The BDI-II is widely used due to its ability to differentiate the depressed 

from the non-depressed patients because it has high reliability and validity and it 

can be used as a diagnostic tool (Wolfe, Sharp & Lipsky, 2002). 

 

3.2.4.2 The Pictures: 
 

A study was conducted to find out the appropriate emotional and non-emotional 

pictures to be used as stimuli in the main studies. This study was aimed at 

identifying sufficiently plausible emotional pictures and suitable non-emotional 

pictures. Thirty six participants were involved in this study to determine which 

pictures would be used; they did not take part in the main experiment. The 

participants were shown ninety pictures; some pictures were emotional pictures 

while the others were non-emotional pictures. The pictures were coloured 

photographed scenes and taken from the International Affective Picture System 

(Lang, Bradley, & Cuthbert, 1999). The IAPS is a large CD database of 700 

photographed scenes developed for use in the experimental investigation of 

emotion and attention, but also it has been adopted in a wide variety of 

psychological studies. The IAPS has a large set of standardized, emotionally 

evocative colour photographs with a wide range of contents. Normative data from 

large, diverse samples of judges who rated the emotional valence and level of 

arousal associated with each picture are included. In collecting norms, participants 

were asked to rate each picture according to its emotional valence and arousal each 

on a 9-point Likert scale. These ratings are stable when assessing either within or 

between-subjects reliability and are highly internally consistent (Porter, Spencer, 

and Birt, 2003). 

We initially selected a total of ninety photographs, with 15 photographs to 

represent each basic emotion category (happiness, fear, anger, disgust, or sadness) 

and 15 photographs to represent the non-emotional (neutral) category. This initial 

selection for the pictures was according to the IAPS database. Then, and after 

showing the participants the pictures, they were asked to rate the emotions 
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provoked by the pictures. Each response to each picture was rated on 4-point 

Likert scales, in which every four reflects one basic emotional category (e.g. fear). 

For example, for the fear emotional category 

1: It is not scary at all  

2: somewhat scary  

3: it is scary  

4: very scary. 

After analysing and investigating the participants’ responses related to pictures 

they saw, we found the five most frequent pictures for each emotional and non-

emotional category- Neutral, happiness, fear, anger, disgust and sadness. The 

stimuli for Experiments 1 and 2 were selected according to the results of this rating 

study. The five most emotional pictures (out of 15 with the same emotional 

content) for each emotional category were selected and the five least emotional 

pictures were selected to be in the neutral category for the experiments. This 

resulted in five emotional happiness pictures (mean emotional happiness level = 

2.85), five emotional fear pictures (mean emotional fear level = 1.98), five 

emotional anger pictures (mean emotional anger level =2.02), five emotional 

disgust pictures (mean emotional disgust level = 2.57), five emotional sadness 

pictures (mean emotional sadness level = 3.15), being selected for use as stimuli. 

The final stimuli pictures were selected on the basis of participants’ emotional 

ratings and by their appropriateness for the research (some pictures being 

considered too graphic in their depiction of violence or injury).  

 

3.2.5 Procedure 
 

The experiment was divided into two main stages; investigating the relationship 

between false memory formation and emotional response, and investigating 

whether the provoked confabulation would become a false memory. The 

experiment was divided into two sessions one week apart. 

We aimed to examine the relationship between false memory formation and 

emotional response in the Dysphoric and the non-Dysphoric participants. For 

comparison purposes, the same paradigm was applied to both groups.  Each 
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participant was tested individually in a quiet room. The same room was used for 

both sessions (time1 and time2). In the first session participants signed an 

informed consent to take part (see Appendix Q). They were informed that they 

would be shown a series of pictures and during this presentation they were 

required to rate their emotional response to each picture on a scale of 1 to 20. They 

were also told they would be asked questions after the experiment regarding the 

pictures they had seen.  

The pictures were shown to participants on a laptop in the form of a PowerPoint 

presentation. The same pictures were used in the same order for each participant and 

automatic timing was used in each slideshow. Each picture was presented for five 

seconds, then there was a blank slide for 5 seconds after each picture during which 

the participants recorded their emotional ratings for the picture. 

The participants were not allowed to see the pictures more than once, as this may 

have enhanced their memory of the pictures. The emotional pictures represent the 

basic emotions of Happiness, Fear, Anger, Disgust, and Sadness (the pictures used 

according to the British study’s results). Those five emotional categories of the 

pictures were chosen because these basic emotions appear on almost all lists (e.g. 

Power & Dalgleish, 2008). That means there are two emotional classifications of 

the pictures: the subjective classification and the objective classification. The 

objective classification means how the pictures were rated by the IAPS. The 

subjective classification means the participant’s emotional response to each 

picture. 

Once they had seen the pictures and rated their emotional responses, the 

participants were given set of 60 questions related to the pictures they had seen. 

There were two questions related to each picture (“leading” and “true” questions). 

Leading questions were designed to elicit a response by asking participants about 

items that were not actually presented in the pictures. True questions ask about 

items that were presented in the pictures. The true questions asked about actual 

details from the pictures in order to prevent the participants from figuring out the 

intent of the experiment. Example1, in the picture depicting only one horse in a 

field, the picture represents the neutral category, there were two questions:  

A) What colour was the horse? (the true question) 
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B) What kind of animal was on the ground behind the horse? (The leading 

question), whereas in fact there was no animal behind the horse in the 

picture. Question (B) led the participants falsely to confabulate answers 

from their own knowledge and background. 

 

The participant’s answer to the true question was considered correct memory. In 

our example, the participant who answered the true question: What colour was the 

horse? With the response such as “brown”, his answer was considered as correct 

memory. In contrast, the participant’s answer to the leading question was 

considered false memory. The participant who answered the leading question: 

What kind of animal was on the ground behind the horse? With the response such 

as “rat”, his answer was considered as false memory. 

The second session of the experiment investigated whether the provoked 

confabulation would become a false memory. This session was aimed at 

determining if the confabulated answers would subsequently be consolidated as 

false memory. Therefore, after participating in the first session of the experiment, 

participants   were asked to return and be tested again exactly one week later. 

They were asked  the  same  questions  used  in  the  first session,  although  they 

 were not shown  the  pictures  again (see Figure 19).  

When some of the participants were asked the leading question of (What kind of 

animal was on the ground behind the horse?) at time1, they answered with “I 



 

don’t know” or “I can’t remember”. However, at time2 they produced answer to 

the leading question which considered as false memory. They answer the leading 

question at time 2 with answer such as rabbit. 

 

At time1 and time2, there was no time limit for the participants to finish answering 

the questions. The participants took the time they need 

questions. 

However, the subjective classifications of the pictures were about the same as the 

objective classification (except for very few cases). The participants classified the 

emotions provoked by the pictures similarly to wha

IAPS. That is why we considered the objective classification of the pictures in our 

statistical analyses (see Appendix S).

 

Figure 19: False Memory formation procedure
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I can’t remember”. However, at time2 they produced answer to 

uestion which considered as false memory. They answer the leading 

question at time 2 with answer such as rabbit.  

At time1 and time2, there was no time limit for the participants to finish answering 

the questions. The participants took the time they need to complete answering the 

the subjective classifications of the pictures were about the same as the 

objective classification (except for very few cases). The participants classified the 

emotions provoked by the pictures similarly to what the pictures were rated by 

IAPS. That is why we considered the objective classification of the pictures in our 

statistical analyses (see Appendix S). 

False Memory formation procedure of experiment3. 

I can’t remember”. However, at time2 they produced answer to 

uestion which considered as false memory. They answer the leading 

At time1 and time2, there was no time limit for the participants to finish answering 

to complete answering the 

the subjective classifications of the pictures were about the same as the 

objective classification (except for very few cases). The participants classified the 

t the pictures were rated by 

IAPS. That is why we considered the objective classification of the pictures in our 



 

 

Example2, in the picture depicting four monkeys

happiness category, 

 

a) How many monkeys were there?

b) What was on the wall behind the monkeys?

whereas in fact ther

led the participants falsely to confabulate answers

 

 

 

 

The participant’s answer to the true question was considered correct memory. In 

example2, the participant who answered the true question: How 

were there? With the response of “four”, his answer was considered as correct 

memory. In contrast, the participant’s answer to the leading question was 

considered false memory. The participant who answered the leading question: 
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2, in the picture depicting four monkeys, the picture represents the 

happiness category, there were two questions:  

How many monkeys were there? (the true question) 

What was on the wall behind the monkeys? (The leading question), 

whereas in fact there was nothing on the wall in the picture.

led the participants falsely to confabulate answers. 

The participant’s answer to the true question was considered correct memory. In 

example2, the participant who answered the true question: How 

With the response of “four”, his answer was considered as correct 

memory. In contrast, the participant’s answer to the leading question was 

considered false memory. The participant who answered the leading question: 

the picture represents the 

(The leading question), 

in the picture. Question (B) 

 

The participant’s answer to the true question was considered correct memory. In 

example2, the participant who answered the true question: How many monkeys 

With the response of “four”, his answer was considered as correct 

memory. In contrast, the participant’s answer to the leading question was 

considered false memory. The participant who answered the leading question: 
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What was on the wall behind the monkeys? With the response such as “clock”, his 

answer was considered as false memory. 

Example3, in the picture depicting cockroaches on the pizza, the picture represents 

the disgust category, there were two questions:  

a) How many cockroaches were on the pizza? (the true question) 

b) Can you describe the fork beside the pizza? (The leading question), 

whereas in fact there was no fork in the picture. 

 

 

 

 

The participant’s answer to the true question was considered correct memory. In 

example3, the participant who answered the true question: How many 

cockroaches were on the pizza? With the response of “two”, his answer was 

considered as correct memory. In contrast, the participant’s answer to the leading 

question was considered false memory. The participant who answered the leading 
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question: Can you describe the fork beside the pizza? With the response such as 

“big and silver”, his answer was considered as false memory. 

3.3 The Results 
 

 3.3.1 False Memory Formation: 
 

The participants’ memory for misleading questions was assessed.  

 

The normality of the data distribution was investigated using the Kolmogorov-

Smirnov test. The false memories of the dysphoric group, D(38)=0.11, p>0.05, and 

the false memories of the control group, D(20)=0.16, p>0.05 were both normally 

distributed. Homogeneity assumptions were not violated; the variances in the both 

the dysphoric and the control samples are equal, Levene’s tests was not significant 

F(1, 56)= 1.16, p>0.05. 

 

The results showed that there was a main effect of the dysphoria status of the 

participants on false memory formation F (1, 56) = 305.3, p < 0.001, r =0.84. The 

Dysphoric participants had false memories M=2.62 (SD=0.32) significantly more 

than the false memories that the controls had M=0.96 (SD= 0.38).  

 

Mauchly’s test indicated that the assumption of sphericity had not been violated 

(χ2(14)=19.30, p >0.05). There was a main effect of the emotional content of the 

pictures on false memory formation F(5,52)=66.95, p< 0.001, r=0.54. Scores revealed 

that participants differed in their false memories significantly according to the 

emotional content of the pictures they saw. The highest numbers of false memories 

were provoked by the sadness-related pictures M=2.93(SD=1.42), and the lowest 

numbers of false memories were provoked by the disgust-related pictures 

M=0.84(SD=0.61).  

 

There was a significant interaction effect between the emotional content of the pictures 

and the participant’s dysphoria status, F(5,52)= 16.16, p<0.001, r =0.22. Numerically, 

some emotions showed stronger effects of dysphoria than other emotions. This 



131 

 

interaction was followed up by t-tests that were corrected for Type I error using the 

Bonferroni procedure, which gave a critical alpha of 0.008, and the following results 

were found: compared to the control group, the dysphoric group produced significantly 

more false memories to the natural-related pictures t(56)=3.79, p<0.008, to the 

happiness-related pictures t(56)=8.17, p<0.008, to the fear-related pictures t(56)=7.68, 

p<0.008, to the anger-related pictures t(56)=15.72, p<0.008, to the disgust-related 

pictures t(56)=8.20, p<0.008, and to the sadness-related pictures t(56)=12.00, p<0.008. 

The results showed that all comparisons were significant, however, the value of some t-

tests were larger than the others. As Figure 20 shows, the difference between controls 

and dysphorics regarding the false memories produced to the emotional and non-

emotional pictures, was particularly large in happiness, anger and sadness pictures. 

 

Figure 20: False memories that participants had - experiment 1 

 

 

 

 

There was a main effect of time on false memory formation F(1,56)=268.4, 

p<0.001, r =0.82. The participants had false memories at time2 M=2.45 (SD=0.95) 

significantly more than the false memories they had at time1 had M=1.62 

(SD=0.89).  
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There was no significant interaction effect between time and the participant’s dysphoria 

status, F(1, 56) = 1.72, p >0.05. False memories produced by the Dysphoric and control 

groups increased across time. 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for the 

relationship between Emotional content of the pictures and time (χ2(14) = 25.7, 

p<0.05). Therefore, the corrected Greenhouse-Geisser values are reported. The results 

show that false memories related to different emotional content of the pictures differed 

significantly across time, F(4.22, 236.5) = 3.47, p <0.01, r= 0.05 (see Table 4). 

Numerically, some emotions showed stronger effects of time than other emotions (see 

Table 5). This interaction was followed up by t-tests that were corrected for Type I error 

using the Bonferroni procedure and the following results were found. The participants 

produced more false memories at time 2 compared with time 1, and this effect was 

significant for the neutral-related pictures t(114)=4.22, p<0.008, to the happiness-

related pictures t(114)=3.85, p<0.008, to the fear-related pictures t(114)=4.72, p<0.008, 

to the anger-related pictures t(114)=4.73, p<0.008, to the disgust-related pictures 

t(114)=3.68, p<0.008, and to the sadness-related pictures t(114)=2.93, p<0.008. The 

results showed that all comparisons were significant, however, the value of some t-tests 

were larger than the others. As shown in Figure 21 the difference between false 

memories produced to the pictures at time 1 and false memories produced to the 

pictures at time 2, was particularly greater for neutral, fear and anger. 

 

There was no significant interaction effect between emotional content of the pictures, 

time and the participant’s dysphoria status, F (5, 52) = 0.77, p >0.05. False memories 

produced by Dysphorics and controls groups to different emotional content of the 

pictures increased across time 
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Figure 21: False memories that participants had to emotional and non-emotional pictures increased 

across time.  
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Table 4: False memories that participants had at time1 –experiment 1. 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral Pictures Dysphorics 38 3 0 3 1.36 0.71 

Controls  20 2 0 2 0.65 0.67 

Happiness 

Pictures 

Dysphorics 38 4 0 4 2.71 1.08 

Controls  20 2 0 2 0.65 0.67 

Fear Pictures Dysphorics 38 2 1 3 1.71 0.51 

Controls  20 2 0 2 0.25 0.55 

Anger Pictures Dysphorics 38 1 2 3 2.47 0.50 

Controls  20 1 0 1 0.45 0.51 

Disgust Pictures Dysphorics 38 1 1 2 1.07 0.27 

Controls  20 1 0 1 0.15 0.36 

Sadness Pictures Dysphorics 38 4 1 5 3.73 1.05 

Controls  20 4 0 4 1.35 1.22 
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Table 5: False memories that participants had at time2 –experiment 1. 

 Dysphoria 

status 

N Range Minimu

m 

Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Dysphorics 38 4 1 5 2.10 0.89 

Controls  20 4 0 4 1.30 1.03 

Happiness 

Pictures 

Dysphorics 38 4 1 5 3.68 1.01 

Controls  20 4 0 4 1.70 1.12 

Fear Pictures Dysphorics 38 5 0 5 2.65 1.04 

Controls  20 3 0 3 1.20 1.05 

Anger Pictures Dysphorics 38 2 3 5 3.76 0.81 

Controls  20 2 0 2 1.25 0.71 

Disgust 

Pictures 

Dysphorics 38 3 0 3 1.55 0.68 

Controls  20 2 0 2 0.60 0.59 

Sadness 

Pictures 

Dysphorics 38 2 3 5 4.65 0.53 

Controls  20 4 1 5 2.00 0.91 
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3.3.1.1 Investigating the relationship between the sex of the 

participants and false memory formation: 

At time 1, the female participants had false memories M=1.73 (SD=0.66) slightly 

more than the males had M=1.58 (SD=0.97). Also, at time 2, the female 

participants had false memories M=2.51 (SD=0.77) slightly more than the males 

had M=2.42 (SD=1.10). However, this difference was not significant, and there 

was not a significant effect of the sex of the participants on false memory 

formation F (1, 54) = 3.50, p > 0.05. 

 

There was a significant interaction effect between the dysphoria and the sex of the 

participants, F (1, 54) = 17.42, p< 0.001, r=0.24. The Dysphoric female 

participants had false memories M=2.53 (SD=0.29) significantly more than the 

control female participants M=1.21 (SD=0.34). Also, the Dysphoric male 

participants had false memories M=2.72 (SD=0.32) significantly more than the 

control male participants M=0.70 (SD=0.22). Sex of the participants interacted in 

some way with the dysphoria status of the participants. We can conclude that the 

dysphoria affects male participants’ false memories more than does for female 

participants (see Figure 22). This interaction was followed up by t-tests that were 

corrected for Type I error using the Bonferroni procedure, which gave an alpha of 

0.025, and the following results were found: The dysphoric male group produced 

false memories more than the dysphoric female group, but this difference was not 

significant t(36)=1.91, p>0.025. The control female group produced false 

memories significantly more than the control male group t(18)=3.91, p>0.025. 

 

There was no significant interaction effect between the emotional content of the 

pictures and the participants’ sex, F (5, 50) = 1.91, p> 0.05. There was no 

significant interaction effect between time of the recalling stage and the 

participants’ sex, F (1, 54) = 0.02, p > 0.05. The interaction of emotional content 

of the pictures X Sex X Dysphoria was not significant, F(5, 50)=1.40, P>0.05. The 

interaction of time X Sex X Dysphoria was not significant, F(1, 54)=0.42, P>0.05. 

The interaction of emotional content of the pictures X time X sex was significant, 
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F(5,50)=2.94, P<0.05, r=0.05. The interaction of emotional content of the pictures 

X time X Sex X Dysphoria was significant, F(5, 50)=2.58, P<0.05, r=0.04. 

 

 

Figure 22: False memories that female and male participants produced 

 
 

 

3.3.2 Correct memories: 

 

The participants’ memory for true questions was assessed. In this thesis “correct 

memories” was used to indicate to the answers that participants provided to the 

true questions.  

 

The normality of the data distribution was investigated using the Kolmogorov-

Smirnov test. The correct memories of the dysphoric group, D(38)=0.13, p>0.05, 

and the correct memories of the control group, D(20)=0.13, p>0.05 were both 

normally distributed. Homogeneity assumption was not violated; the variances of 

correct memories in the both the dysphoric and the control samples are equal, 

Levene’s tests was not significant F(1, 56)= 1.00, p>0.05. 

 

The results showed that there was a main effect of the dysphoria status of the 

participants on their memory’s accuracy F (1, 56) = 3.93, p < 0.05, r =0.06. Scores 
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revealed that control participants had correct memories M=4.20 (SD=0.46) 

significantly more than the correct memories that the dysphoric participants had 

M=3.98 (SD= 0.37). 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between the Emotional content of the pictures and correct 

memories (χ2(14) = 126.5, p<0.001). Therefore, the corrected Huynh-Feldt values 

are reported. The results show that correct memories significantly differed 

according to the emotional content of the pictures, F(2.41, 135.09) = 20.99, p 

<0.001, r=0.27. There was a main effect of the emotional content of the pictures 

on the memory accuracy. The highest numbers of correct memories were produced 

by neutral pictures M=4.79 (SD=0.35), and the lowest numbers of correct 

memories were produced by the sadness pictures M=3.33 (SD=1.50).  

 

There was no significant interaction effect between the emotional content of the pictures 

and the participant’s dysphoria status, F(5,52)= 2.17, p > 0.05.  

 

The results showed that there was a main effect of time on the memory accuracy 

F(1,56)=18.45, p < 0.001, r =0.24. Participants’ memories were significantly more 

accurate at time1 M=4.23 (SD=0.42) than their memories at time2 had M=3.95 (SD= 

0.52). 

 

There was no significant interaction effect between time and the participant’s dysphoria 

status, F(1, 56) = 1.23, p >0.05. The accuracy of memory for both the Dysphoric and 

the control groups decreased across time. 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between Emotional content of the pictures and time (χ2(14) = 

129.19, p<0.001). Therefore, the corrected Huynh-Feldt values are reported. The 

results show that correct memories related to different emotional content of the 

pictures differ significantly across time, F(2.66, 149.4) = 3.05, p<0.05, r=0.05 (see 

table 6). Numerically, correct memories related to pictures decreased across time 
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and that decrease differed according to the emotional content of the pictures (see 

Table 7). This interaction was followed up by t-tests that were corrected for Type I 

error using the Bonferroni procedure and the following results were found (see 

Figure 23). The participants produced more correct memories at time 1 compared 

with time 2, and this effect was significant for the neutral-related pictures 

t(114)=2.40, p<0.05, to the fear- t(114)=2.07, p<0.05, and to the sadness-related 

pictures  t(114)=2.13, p<0.05. However, the P values of those differences were 

significant at level P<0.05 but when alpha values were corrected using the 

Bonferroni correction, the significant disappeared.  

 

There was no significant interaction effect between emotional content of the pictures, 

time and the participant’s dysphoria status, F (5, 52) = 1.29, p >0.05. Correct memories 

produced by Dysphorics and controls groups to different emotional content of the 

pictures decreased across time. 

Figure 23: Correct Memories to emotional and non-emotional pictures decreased across time-

experiment1 
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Table 6: Correct memories that participants had at time1 –experiment 1. 

 Dysphoria 

status 

N Range Minimum Maximu

m 

M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Dysphorics 38 2 3 5 4.86 0.41 

Controls  20 1 4 5 4.90 0.30 

Happiness 

Pictures 

Dysphorics 38 2 3 5 3.65 0.84 

Controls  20 2 3 5 4.20 0.89 

Fear Pictures Dysphorics 38 2 3 5 4.31 0.52 

Controls  20 1 4 5 4.70 0.47 

Anger 

Pictures 

Dysphorics 38 3 2 5 3.81 0.69 

Controls  20 3 2 5 4.30 0.80 

Disgust 

Pictures 

Dysphorics 38 2 3 5 4.44 0.64 

Controls  20 2 3 5 4.20 0.69 

Sadness 

Pictures 

Dysphorics 38 5 0 5 3.42 1.60 

Controls  20 5 0 5 4.00 1.55 

 

 

 

 

 

 

 

 

 



141 

 

Table 7: Correct memories that participants had at time2 –experiment 1. 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Dysphorics 38 1 4 5 4.65 0.48 

Controls  20 1 4 5 4.75 0.44 

Happiness 

Pictures 

Dysphorics 38 3 2 5 3.86 0.84 

Controls  20 3 2 5 3.80 1.05 

Fear Pictures Dysphorics 38 3 2 5 4.00 0.83 

Controls  20 1 4 5 4.55 0.51 

Anger 

Pictures 

Dysphorics 38 3 2 5 3.57 0.75 

Controls  20 3 2 5 4.15 0.93 

Disgust 

Pictures 

Dysphorics 38 2 3 5 4.31 0.77 

Controls  20 4 1 5 3.90 0.96 

Sadness 

Pictures 

Dysphorics 38 5 0 5 2.86 1.87 

Controls  20 5 0 5 3.05 1.90 
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3.3.2.1 Investigating the relationship between the sex of the 

participants and memory accuracy: 

The male participants had slightly more accurate memory M=4.11 (SD=0.44) than the 

females M=4.07 (SD=0.39). However, this difference was not significant, and there was 

no significant effect of the sex of the participants’ memory accuracy F (1, 54) = 0.16, p 

> 0.05. There was no significant interaction effect between the emotional content of the 

pictures and the participants’ sex, F(5,50)=0.68 p > 0.05. In other words, the effects of 

the emotional content of the pictures were same on females and males. This result tells 

us that the profile of correct memories across different emotional content of the pictures 

was not different for men and women. There was no significant interaction effect 

between the dysphoria status of the participants and their sex, F (1, 54) = 0.58, p > 0.05. 

There was no significant interaction effect between time of the recalling and the 

participants’ sex, F (1, 54) = 1.11, p > 0.05. The time effects on the memory accuracy 

of males and females were equal. The interaction of emotional content of the pictures X 

Sex X Dysphoria was not significant, F(5, 50)=1.79, P>0.05. The interaction of time X 

Sex X Dysphoria was not significant, F(1, 54)=0.29, P>0.05. The interaction of 

emotional content of the pictures X time X sex was not significant, F(5,50)=1.19, 

P>0.05. The interaction of emotional content of the pictures X time X Sex X Dysphoria 

was significant, F(5, 50)=2.33, P<0.05, r=0.04. 
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3.4 Discussion 
 

The main purpose behind Experiment 1 was to investigate the relationship between 

false memory formation and the emotional response of Dysphoric and control 

groups. The principle finding was that there was a main effect of the dysphoria 

status of the participants on false memory formation. The dysphoric participants 

had significantly more false memories than the control groups had. The emotional 

content of the pictures (neutral, happiness, fear, anger, disgust and sadness 

pictures) had a significant effect on false memory formation. There was a 

difference between the quantities of false memory produced with emotional 

pictures compared with false memory related to non-emotional (neutral) pictures. 

Our results show that in general, participants are more likely to report false 

memories for the emotional pictures than for the neutral pictures; however the 

disgust pictures were an exception. Participants differed in their false memories 

significantly according to the emotional content of the pictures they saw. In 

general, the sadness pictures provoked the highest number of false memories, 

whereas the lowest number of false memories was provoked by the disgust 

pictures. On average, participants had false memories to the disgust-related 

pictures less than the false memories they had to the neutral pictures.  

Moreover, we investigated the relationship between time and false memory formation, 

and we found that participants at time2 had significantly more false memories than at 

time1. When the relationship between the emotional content of the pictures and time 

was investigated, the results showed that the participants produced false memories to 

the pictures at time 2 significantly more than at time 1. However, some emotions 

showed stronger effects of time than other emotions, with neutral, fear, and anger 

showing the strongest. The differences between the false memories produced at time 1 

and false memories produced at time 2 were all significant but they were particularly 

large in neutral, fear, and anger pictures. The time had a strong effect on the emotions 

of neutral, fear, and anger.  

Also, we investigated the relationship between sex and false memory formation. 

Although there were a few differences between the females’ false memories and 

the males’ false memories, (females had slightly more false memories than males) 

these differences were not significant and far from conclusive. However, when the 
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relationship between the sex of the participants and the dysphoria status was 

investigated, the results showed the dysphoric male group produced false 

memories more than the dysphoric female group, but this difference was not 

significant, whereas, the control female group produced false memories 

significantly more than the control male group. 

 

It was aimed in Experiment 1 to investigate the relationship between memory 

accuracy and the emotional response of the Dysphoric and the control groups. The 

principle finding was that there was a main effect of the dysphoria status of the 

participants on their memory accuracy. The control participants had significantly 

more correct memories than the dysphoric groups had. However, that was not the 

case at time2, because control group produced correct answers to the true 

questions similar to the correct answers produced by the dysphoric group. The 

emotional content of the pictures (neutral, happiness, fear, anger, disgust and 

sadness pictures) had a significant effect on memory accuracy. There was a 

difference between the quantities of correct memory produced by emotional 

pictures compared with correct memory related to non-emotional (neutral) 

pictures. Our results show that in general, participants are more likely to have 

accurate memories for the non-emotional pictures than for the emotional pictures. 

Participants differed in their correct memories significantly according to the 

emotional content of the pictures they saw. In general, both the dysphoric and the 

control groups had the highest number of correct memories to the neutral-related 

pictures, whereas they had the least number of correct memories to the sadness-

related pictures.  

 

Moreover, we investigated the relationship between time and memory accuracy, 

and we found that participants at time2 had significantly less correct memories 

than at time1. However, some emotions showed stronger effects of time than other 

emotions Also, we investigated the relationship between sex and memory 

accuracy. Although there were a few differences between the females’ memory 

accuracy and the males’ memory accuracy, these differences were not significant 

and far from conclusive. 
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The results of experiment1 showed that false memories about pictures can be 

created using the leading questions. Thus, that accuracy of memory is diminished, 

and quality of memory is impaired, in both time1 and time2 recall conditions when 

leading questions were used to elicit responses. These results support those of 

Loftus and Palmer (1974), which showed that the manner and content of 

questioning can alter, the ways in which people recall and report memories of 

particular events. This experiment also supported the results of Crombag, 

Wagenaar and van Koppen (1996) which showed that leading questions could 

cause participants to create false memories.  

 

The Retroactive interference can be used as an interpretation for false memory 

formation in experiment1. Retroactive interference takes place when a person has 

difficulty recalling old information because of newly learned information. Newly 

learned information mixed up with the old information and makes it difficult to be 

recalled. Thus, in the current experiment the participants’ memory of the details 

presented in the pictures can be interfered with information provided by the 

leading questions and makes memory of the details presented in the pictures 

difficult to be retrieved. Also, the Source-Monitoring Framework Johnson (1983) 

can contribute to explaining our results of false memory formation. The Source-

Monitoring Framework explains how people distinguish between memories from 

different sources. There is a difference between the memory trace and the source 

of the memory. According to the Source-Monitoring Framework when people are 

given misinformation about details that never happened in the original event they 

witnessed earlier, and then asked to recall the original information they may be 

confused between the source of their information and as a result they may recall 

the misinformation instead of the original information (Lyle & Johnson, 2006). 

Thus, in our experiment, participants were given misinformation using leading 

questions and they were asked about details that never exist in the pictures they 

saw earlier. The leading questions may lead the participants to confuse between 

the sources of the information mentioned in the leading questions and as a result 

they may think that they saw those details in the pictures. When the participants 

believed that they saw the leading questions’ details in the pictures they tried to 
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answer the leading questions using their schemas. They felt the gaps in their 

memories by using their knowledge of similar situations, ‘schematic modes’ 

(Bartlett, 1932). Perhaps that happened when participants were asked to answer the 

leading questions at time1. So, why participants’ false memory increased across 

time? Dual-Process theory may contribute to explaining these results. Dual-

Process theory suggests that the feeling of familiarity occurs when people attribute 

the perceived discrepancy to the previous experience. When people exposed to 

information first and then misinformation, the familiarity of the items mentioned 

in the misinformation leads people to think they studied those items before 

(Whittlesea & Williams, 2000). When the participants in the current experiment 

read the leading questions at time1 that may create the feeling of familiarity of 

leading questions’ details. False memory formation at time2 may occur because of 

familiarity feeling and fluency due to the previous presentation of leading 

questions’ details which results in believing seeing leading questions’ details in the 

pictures.   

Our findings showed that participants at time2 had significantly more false 

memories than they had at time1. The false memories increased across time, and 

the relationship between these finding and the results of Ceci, Loftus, Leichtman, 

and Bruck’s study (1994) is very strong. Ceci et al. (1994) asked children to recall 

several events that had happened to them when they were younger; including one 

fabricated event (e.g. they rode in a hot air balloon, or got their finger stuck in a 

mousetrap). The children were interviewed about these events repeatedly over a 

period of several weeks. In each interview they were asked to ‘think about’ various 

aspects of the fabricated event, such as what they were wearing, and who was with 

them. Also, Ceci et al. (1994) asked participants to think about ‘how they felt’ 

during the fabricated event. The results showed that some of these children came 

to create false memories and believed that these fabricated events had actually 

happened to them. However, Ceci et al. (1994) argued that false memories were 

produced because all participants were repeatedly instructed to elaborate on these 

fabricated events. In addition, Ceci et al. (1994) found that people have a tendency 

to produced false memories to positive events than negative events. However, 

these findings are in contrast with our findings which have shown that participants 
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had more false memories with negative emotion pictures than with the false 

memories they had with the positive emotion pictures.  

 

The overall goal of the current study is to determine whether negative memory 

biases associated with dysphoria increase the false memory formation. By 

examining memory for emotional and non-emotional pictures using leading 

questions, the current experiment was able to explore whether dysphoria leads to 

unique pattern of false memories. Primarily, the results of the current study 

indicate that dysphoria increase producing the false memory production. The main 

finding of our study is that the dysphoric individuals had false memories more than 

the controls had at time1 and time2. These results support those of Peiffer and 

Trull (2000) which showed that people higher in negative affect produced more 

false memories than the control group. As well, the results of experiment1 support 

those of Zurrof, Colussy and Wielgus (1983) which showed that the negative 

schema found in the dysphoric individuals may result in negatively biased false 

memories for non-presented items.  

 

These results also, are consistent with the findings of earlier studies. For example, 

Calev (1996) showed that patients with severe depression remembered more 

positive affect than negative affect words after two days delay. Depressives’ 

overall memory performance and rate of forgetting were poor and worse than the 

non-depressed participants’ memory. The results suggest that the depressed people 

have poor memory performance.  

 

The results of our study broadly support the findings of earlier studies which have 

used the misleading suggestions approach to lead the participants to create false 

memory. For example, it was argued in the study by Drivdahl and Zaragoza (2001) 

that asking the participants about perceptual details such as physical appearance of 

the suggested events can increase producing false memories to those events. 

Drivdahl and Zaragoza (2001) asked the participants to see a 5-minute clip of 

burglary that depicting a young man stole several things from a house and was 

later caught by the police after a car chase. Then the participants were asked to 
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read a narrative account of the event. Some of these narratives were accurate, but 

others contained several misleading suggestions. After that all participants were 

asked to answer a follow up questions about the events. For some participants, the 

questions always requested further information about the perceptual characteristics 

of the suggested, item or the physical context in which it was encountered. The 

results showed that in a delayed source memory test, participants who were asked 

questions that included perceptual elaboration of suggested events were much 

more likely to later claim they ‘definitely’ remembered the fictitious events than to 

mislead participants who were asked follow-up questions about the suggested 

details that did not include perceptual elaboration. However, participants who were 

asked follow-up questions about the suggested details that did not include 

perceptual elaboration also developed false memories. Participants who were 

asked multiple elaboration questions produced higher false memory rates. 

Drivdahl and Zaragoza (2001) concluded that asking participants perceptual 

elaboration questions can increase false memory production. They proposed that 

the reasons behind their results were that the perceptual elaboration questions 

induced participants to form a more detailed, specific and embellished mental 

image of the suggested items which led them to believe that they saw these 

suggested items in the video. In the same line, in our studies the leading questions 

included perceptual details about the suggested items. The perceptual details of the 

suggested items might play an important role in increasing the false memories rate 

produced with pictures seen, according to the results of Drivdahl and Zaragoza’s 

(2001) study. 

 

The interesting and unpredictable findings from this experiment suggest that some 

types of emotional pictures (such as the disgust pictures) improve memory, while 

other types of emotional pictures like sadness or happiness pictures make memory 

more susceptible to error. Consequently, our findings provide further evidence that 

emotions affect memory and that it is possible to distort memories about emotional 

events and to plant false emotional memories. As well, the results of experiment1 

support those of Zurrof, Colussy and Wielgus (1983) which showed that the 
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Dysphoric individuals falsely recognized more negative than positive words from 

word lists. 

The results of the present study also support the findings of Brainerd et al. (2008) 

in which participants had more false memories for the emotionally negative word 

lists than of the neutral word lists. The findings of our present study also showed 

that the highest number of false memories was provoked by sadness pictures. 

 

When the relationship between the emotional content of the pictures and the 

participant’s dysphoria status was investigated, the results showed that the dysphoric 

group produced false memories to the pictures significantly more than the control 

group. However, some emotions showed stronger effects of dysphoria than other 

emotions, with happiness, anger and sadness pictures showing the strongest. The 

differences between the false memories produced by dysphoric and control groups were 

all significant but they were particularly large in happiness, anger and sadness pictures. 

 

The important question here is: why some emotions seem to be associated with 

increased memory accuracy (e.g. disgust) but some with increased false memory 

production (e.g. sadness)? 

 

To answer this question we should look at the nature of the emotion of the disgust. 

Power and Dalgleish, (2008) argued that “disgust comes to be applied to self or 

some important aspect of the self” (Power & Dalgleish, 2008, p294).  Davey 

(1994) explained that all people try to maintain a state of non-contamination in 

themselves all the time. Therefore, people are careful in dealing with the disgust 

materials and try to eliminate and exclude them from their bodies because they are 

dangerous and can threaten the goal of maintaining a state of non-contamination 

(as stated in Power & Dalgleish, 2008). That means the emotion of disgust has a 

very important function for the self. Accordingly, it is possible that participants 

had an accurate memory for the disgust-related pictures because of the important 

evolutionary protection role that disgust reactions provide. The disgust pictures in 

the current experiment were basically related to food, therefore, participants had 
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accurate memories to them because they try to maintain a state of non-

contamination in themselves all the time.  

 

The pattern of our findings did not differ from the earlier studies in which females’ 

false memories did not significantly differ from males’ false memories. For 

example, DeMayo and Diliberto (2003) who examined false memories for gender 

stereotype information using a picture version of the false memory paradigm. The 

results showed that there were no significant relationship between the sex of the 

participants and false memory production. 

 

The findings of experiment1 showed control participants had significantly more 

correct memories than the dysphoric groups had. Participants are more likely to 

have accurate memories for the non-emotional pictures than for the emotional 

pictures. The highest number of correct memories was produced to the neutral-

related pictures, whereas the lowest number of correct memories was produced to 

the sadness-related pictures. Our results support the results of Deffenbacher, 

Bornstein, Penrod and McGorty’s (2004) in which they showed that people’s 

memories related to emotional events are more susceptible to error than their 

memory related to the non-emotional events. Also, our results were consistent with 

Clifford and Scott’s (1978) results who examined people’s memory for emotional 

and neutral events. Clifford and Scott (1978) found that participants had worse 

memory for details in emotional events compared to neutral events. Our results 

showed that participants had more accurate memories for neutral pictures than 

emotional pictures. 

 

The dysphoric individuals produced the least number of correct memories to the 

sadness-related pictures at time1 and time2. The dysphoric individuals showed 

biased memory to the sadness-related pictures. These results can be explained in 

the light of Beck’s cognitive theory of depression (1967) that the depressed 

schema of the depressed/dysphoric individuals lead to negatively distorted 

information processing and recalling in a way that support the negative schema. 

The pattern of the results of the current experiment provides evidence that 
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dysphoric individuals had biased memory to the sadness-related pictures. These 

patterns of results are consistent with Bradeley et al.’s (1995) results in which they 

showed that dysphoric individuals have memory biases and even memory 

impairment. 

 

When investigating the effect of time on memory accuracy, the results showed the 

accuracy of memory decreased across time. Participants had at time2 significantly 

less correct memories than time1. These results can be explained by Ebbinghaus 

(1885/1913) approach of explaining forgetting. Ebbinghaus explained that 

forgetting happens most rapidly immediately after learning occurs and decreases 

slowly over time.  Also, Jost (1897) explained that if there are two equally strong 

memory traces but they differ in their age, the older one will decay more slowly 

over time. Actively rehearsing of the information reduces the forgetting. 

Therefore, the decay theory (e.g. Woodworth, 1938) can be employed to interpret 

the decrease correct memories at time2. The decay theory proposes that memory 

deceases because of time. The participants in the current study saw the picture 

only once and that means there was now actively rehearsing of the information in 

the pictures. The participants at time2 only answered the questions without seeing 

the pictures and that explains why their memory of the details presented in the 

pictures was better at time1 than time2. 

In conclusion, we wanted to highlight the most important finding of the current 

experiment which was that both the dysphoric and the control groups had the 

highest false memories to sadness-related pictures and least correct memories to 

the sadness-related picture. The results suggest that people’s memory related to the 

sadness-related pictures may be inaccurate, susceptible to errors and biased. 

Accordingly, policemen and psychotherapists should be cautious when asking 

people about their memories related to sadness situations.  

 

That leads us to the limitations of our study. The principle limitations of this study 

involve the questions about the generalizability of the finding that the Dysphoric 

individuals are more susceptible to produce more false memories than the non-

Dysphoric individuals.  Are the Dysphoric patients like the Dysphoric university 
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students are more susceptible to produce more false memories than normal 

individuals? Are the Dysphoric individuals more prone to produce false memories 

for personally meaningful experiences, like they do for impersonal information 

with no relevance to their life events (the pictures)? The materials used in this 

study did not have personally meaningful for the participants. The pictures 

depicted general events that did not relate to the participants own personal life. 

Therefore, it worth thinking that if the materials have personally meaningful 

experiences to the participants are they leading the participants to produce more 

false memories to the leading questions.  

 Further research is required to investigate the generalizability of the finding that 

the Dysphoric individuals are more susceptible to produce more false memories 

than the non-Dysphoric individuals.   Also, further research is required to 

investigate whether personally meaningful materials would facilitate producing 

false memory. 

 

The current study examined the false memory formation in the British sample.  It 

was predicted that there are some differences between the Western and the Eastern 

cultures in regard to memory and emotion. Some researchers have argued that the 

Western cultures are more emotional than the Eastern cultures.  Therefore, we 

aimed to examine the false memory formation in the Syrian sample in the next 

experiment. The Syrian sample represents an Eastern culture and the British 

sample represents the Western culture. Also, in the next study, comparison was 

conducted to investigate whether there is a significant difference between the 

British and the Syrian samples in false memory production. 
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Chapter Four 

Experiment2: Empirical Research Relevant to 

False Memory in Dysphoric and Control 

Individuals (Syrian sample) 

 

4.1 Introduction 
 

The study of false memories is particularly important because these false 

memories could lead to many problems such as in court cases. It is important to 

understand how to question someone without leading them to elicit a false 

memory. Therefore, considerable research has been done to investigate the extent 

to which people’s memory is suggestible. 

 

Porter, Spencer and Birt’s (2003) showed the participants either a highly positive, 

neutral, or highly negative emotional scene. They divided the participants into two 

groups: the first group was asked misleading questions included things in the 

pictures they saw. The second group was not asked misleading questions. Then, all 

participants were asked to recall the scenes they saw.  The results showed that 

using the misleading questions impaired memory accuracy by 37%. In addition, 

highly negative emotional scene emotion increased susceptibility to false 

memories. 

 

However, the findings of Forgas, Laham, and Vargas (2005) research did not 

support the findings of Porter et al. (2003).   Forgas et al (2005) showed the 

participants pictures for 1minute each, the first picture was a complex car crash 

scene (negative event), and the second one was a wedding party scene (positive 

event). The participants were instructed to ‘look at these pictures as if you 

unexpectedly encountered these events while walking on the street’ (Forgas et al., 

2005, p.577). Then, the authors induced the mood by asking the participants to re-

experience and write about positive, neutral and negative episodes from their own 

lives. The participants were instructed to “identify a special social event that has 
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occurred in your life that has made you very happy (sad)…imagine the situation as 

vividly as you can. Picture the event actually happening to you. Try to experience 

all the details of the situation...think through the thoughts that occurred to 

you…feel the same feelings you felt…describe the event you remembered as vividly 

as you can including all the important details.” (Forgas et al., 2005, p.577). The 

neutral mood was induced by asking the participants to describe their activities 

while they were getting ready for university in the morning. Then, the participants 

were asked to answer a questionnaire about the scenes they saw earlier. The 

questionnaire either included misleading information about the scenes or did not 

include misinformation. Finally, the participants were asked to recall the scenes 

they saw and the accuracy of their eyewitness memory for the scenes was tested. 

The results showed that positive mood facilitated, and negative mood inhibited the 

incorporation of misleading information into eyewitness memories. The negative 

mood reduces people’s susceptibility to the misinformation effect which results in 

more accurate eyewitness memories. In contrast, positive mood increased the 

susceptibility to the incorporate misleading details into eyewitness memory which 

results in less accurate eyewitness memories. 

 

However, in the current study the false memory formation was investigated in 

Syrian sample, because it was predicted that there are some differences between 

the Western and Eastern cultures in regard to the memory and emotion. Some 

researchers have argued that Western cultures are more emotional than Eastern 

cultures. 

 

For example, Fivush and Haden (2003) argued that adult females and individuals 

from Western cultures have an earlier age of first memory than adult males and 

individuals from Eastern cultures. Adult females and individuals from Western 

cultures have longer and more detailed memories of their childhood than adult 

males and individuals from Eastern cultures. Adults from Eastern cultures have 

much sparser memories of childhood in general than do adults from Western 

cultures (Pillemer, 1998) 
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Han, Leichtman, and Wang (1998) examined autobiographical memory and story 

recall of 4 and 6 year old children living in America, China and the United States. 

On the first day of testing, children were interviewed in their native language and 

discussed several personally experienced events and told a story. “(For example 

“how did you spend your last birthday?”; “Now, I’d like you to tell me just one 

thing you did recently that was really special and fun, “Now, can you tell me 

everything you did when you woke up this morning?”. The next day, the children 

were interviewed and questioned about a story discussed with them a day before.  

American children were more detailed and they were more likely to describe 

distinctive events as opposed to general events for both their own experiences and 

for the story than were Korean children. In addition, American children were more 

specific and descriptive about specific past events than both Korean and Chinese 

children, and the American children voiced their opinions and emotions more, 

also, they categorized negative emotions, whereas Asian children tried to 

emphasize the positive aspect of an event and talked more about other people than 

American children did. Accordingly, Han, Leichtman and Wang (1998) concluded 

that children from Western cultures tell their own past experiences in more 

emotional, elaborated and more detailed than do children from Eastern cultures.   

 

Also, mothers from Western cultures talk to their children about their past 

experiences in more detailed and emotional ways than mothers from Eastern 

cultures (Leichtman, Wang & Pillemer, 2003). The women from Western cultures 

usually talk with their children in more emotional ways than do mothers from 

Eastern cultures. For example, Western mothers focus on their children’s own 

activities and their emotional reactions. In contrast, Eastern mothers try to play 

down and reduce some of their children’s emotions, such as anger and sadness. 

Eastern mother probably try to separate the child from the group, isolate him and 

focus on the moral emotions, ethics and norms (Leichtman, Wang, & Pillemer, 

2003). However, these patterns of differences can be observed within Western and 

Eastern adults (Pillemer, 1998). 
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Gutchess and Indeck (2009) stated “Recent evidence suggests that culture can 

operate as a lens, bringing distinct aspects of one’s environment into focus, based 

on cultural priorities, values, and experiences. These cultural differences emerge 

not only in social domains, such as distinguishing the concept of self from other, 

but also in cognitive domains, such as processing specific aspects of information. 

Individuals from Western cultures tend to focus on that which is object-based, 

categorically related, or self-relevant whereas people from Eastern cultures tend 

to focus more on contextual details, similarities, and group-relevant information” 

(Gutchess & Indeck, 2009, p.137).  

 

The influence of the socio-cultural background on people’s autobiographical 

memory studies showed that there are two different perspectives of autobiography: 

collectivist and individualistic. The two different perspectives of autobiography 

differ with respect to the form and extensiveness of memory talk. People with 

individualistic perspective may be more willing to tell their own experiences, 

actions and feelings. People with individualistic perspective are independent, 

prefer engaging in competitive tasks, and focus on what makes the individual 

distinct. Individualistic perspective closely related to Western cultures for example 

Caucasian Americans and Western Europe. People with collectivist perspective 

concern more with other people, “the press not to stand out and to fit in” (Markus 

& Kitayama, 1991, p.244). People with collectivist perspective prefer engaging in 

cooperative tasks, and focusing on what people have in common, value the social 

norms and their jobs usually are interdependent. Collectivist perspective closely 

related to Eastern cultures such Asians, Africa and Latin America (Nelson & 

Fuvish, 2004).  The content of memory differs across collectivist and 

individualistic cultures. Caucasian Americans tend to recall more individual and 

emotional aspects of their experiences, Whereas, Asians’ memories tend to recall 

social aspects.  Asians’ memories often contain more people than do Caucasians’ 

memories (Wang and Conway, 2004; Wang and Ross, 2005).  

For example, Wang (2001) examined the earliest event in the memory of the 

American and Chinese college students using the self-report method. The 

participants were asked to recollect their earliest childhood memories. The Results 
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showed that there were differences in the participants’ earliest childhood 

memories. The American participant’s earliest childhood memories were from 

around the age of 3.5 years, whereas the Chinese participant’s earliest childhood 

memories were from around the age of 4.1 years of age. In addition, American 

participants reported their childhood memories often with strong emotional 

experiences, they focused on individual’ feelings, Whereas Chinese participants’ 

reports of childhood memories were often emotion-neutral and they focused on 

family and in-groups. American college students’ childhood memories were 

distinct, detailed, focused on specific events, whereas Chinese college students’ 

childhood memories were more general, and focused on routine activities.  

Also, Masuda and Nisbett (2001) examined American and Japanese memory about 

animated vignettes of underwater scenes. In subsequent recognition test, 

participants were shown previously presented objects and new objects either in 

original background or in new background. Then, the authors replicated the 

recognition using photographs of wildlife. The results showed that Americans’ 

descriptions focus on the prominent fish in the scene, whereas Japanese made 

more statements about contextual details, such as the colour of the seaweed and 

water, and the relationship of the fish to the other objects in the scene. Also, 

Japanese were more accurate in recognizing previously presented objects when 

they saw them in the original backgrounds, whereas this manipulation had no 

effect on Americans. Masuda and Nisbett (2001) concluded that individuals from 

different cultures had different ways of perceiving the world which reflects in their 

memory accuracy. 

 

This suggests that the cultural background of the individuals may affect their 

memory (Kintsch & Green, 1978). 

 

To date, there is no research has investigated the influence of cultural background 

on false memory formation. This leads to the present comparisons in which I 

would like to see if there is a significant difference between the British and the 

Syrian samples in false memory production. The Syrian sample represents the 

Eastern culture and the British sample represents the Western culture. Then, false 
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memory formation from the both samples (British sample in experimen1 and 

Syrian sample from experiment2) were analysed and compared to investigate the 

effect of culture on false memory formation.  

The current experiment, experiment2 was conducted to first replicate the results 

from experiment1. Second to investigate whether false memory formation would 

differ across cultures. 

 

The overall aim is to examine false memory formation in a Syrian population. 

Experiment 2 had sex main aims. Experiment 2 had sex main aims. The First was 

to investigate the memory consequences of leading people to confabulate answers 

about details which were not presented in a series of emotional and non-emotional 

pictures. The second was to investigate whether the Dysphoria status of the 

participants affects false memory formation. The third was to investigate whether 

the emotional content of the pictures (neutral, happiness, fear, anger, disgust, and 

sadness) affect false memory formation. The fourth was to investigate whether 

false memory changed across time. The fifth was to investigate whether there is 

relationship between false memory formation and the sex of the participants. The 

sixth was to investigate whether the culture affects false memory formation. The 

seventh was to investigate whether dysphoria influence memory accuracy. The 

eighth was to investigate whether there is a significant difference between correct 

memory that participants had in relation to different emotional types of pictures 

(neutral, happiness, fear, anger, disgust, and sadness). The ninth was to investigate 

whether time influence memory accuracy. The tenth was to investigate whether 

sex of the participants influence their memory accuracy. These aims were 

therefore similar to those of Experiment 1, but with the aim of testing the findings 

cross-culturally with a Syrian population. 

4.1.1 Hypotheses: 
 

First: using leading questions may make people confabulate answers about details 

which were not presented in a series of pictures . 
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Second: false memories produced by the Dysphoric participants will differ in the 

number of false memories produced by the normal individuals (2-tailed 

hypothesis). 

Third: false memories that participants had to the pictures will differ in the number 

according to the emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness) (2-tailed hypothesis). 

Fourth: false memories produced at time1 will differ in the number of false 

memories produced at time2 (2-tailed hypothesis). 

Fifth: false memories produced by the female participants will differ in the number 

of false memories produced by the male participants (2-tailed hypothesis). 

Sixth: false memories produced by the British sample will differ in the number of 

false memories produced by the Syrian sample (2-tailed hypothesis). 

Seventh: correct memories produced by the Dysphoric participants will differ in 

the number of correct memories produced by the normal individuals (2-tailed 

hypothesis). 

Eighth: correct memories that participants had to the pictures will differ in the 

number according to the emotional types of pictures (neutral, happiness, fear, 

anger, disgust, and sadness) (2-tailed hypothesis). 

Ninth: correct memories produced at time1 will differ in the number of correct 

memories produced at time2 (2-tailed hypothesis). 

Tenth: correct memories produced by the female participants will differ in the 

number of correct memories produced by the male participants (2-tailed 

hypothesis). 

 

4.2 Method 
 

4.2.1Design 
 

A group of Dysphoric individuals was compared to group of normal controls 

regarding the false/correct memory. False/correct memories that participants had 

in relation to different emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness) were investigated. A mixed between-within-subjects design 
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was used. The Dependent variable was the number of answers to the leading/true 

questions that the participants provided. The between-subjects Independent 

variable was the dysphoria status of the participants (with two levels: Dysphorics 

or controls). The Within-subjects Independent variable was the emotional content 

of the pictures (with six levels: Neutral, Happiness, Fear, Anger, Disgust or 

Sadness) and the time of the recall (with two levels: immediate or one week later). 

Therefore, it is 2x2x6 experimental design. 

 

 

4.2.2 Ethical Approval: 
The School of Education and Psychology Research Ethics Committee of the 

University of Aleppo approved the study protocol and design as well as the 

participants information sheet and consent form (see Appendix Q) employed in the 

study. Participants were made aware that the experiment included seeing 

emotional and non-emotional pictures and then answering questions to investigate 

their memory accuracy.  

4.2.3 Participants:   
 

The Participants were recruited from the student population of Aleppo University, 

Syria.  Eighty seven (87) participated in this study (54 females, and 33 males). The 

mean age of the participants was 21.78 (SD=2.22) years old.  

The participants were given the Beck Depression Inventory (BDI-II) in Arabic 

language and asked to complete it. All participants were interviewed individually 

in a quiet room. The participants signed an informed consent to take part. They 

were informed that depending on their score on the BDI-II, they probably would 

be re-contacted again and subsequently asked to return in order to participate in the 

second and third sessions of the experiment.  

The mean participants’ scores on BDI-II was 17.11 (SD=9.20). The participants 

were native Arabic speakers, dominant right handed, and with no perception 

difficulties. For the Syrian participants, we used the Arabic version of the BDI-II 

(see Appendix D). The Arabic version of the BDI-II was translated by Abd Alsatar 

Ibrahim and modified by Asma Abd Alazeez Husien (2002). However, according 
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to their scores on the BDI-II, the Syrian sample was divided into two groups; the 

Dysphoric group and the control group. The Dysphorics consisted of 55 

participants (24 male, 31 female). The mean age of the Dysphoric participants was 

21.98 (SD=2.49) years old. The mean of Dysphorics’ scores on the BDI-II was 

22.54 (SD= 6.82) (see Table 8). The controls consisted of 32 participants (9 males, 

23 females). The mean age of the control participants was 21.43 (SD=1.64) years 

old. The mean of controls’ scores on the BDI-II was 7.78 (SD= 3.42) (see Table 

9).  

 

Table 8: The descriptive statistics of the Dysphoric group of the Syrian sample of experiment 2  

 

 

 

 

  

Descriptive Statistics 

BDI-II Scores Classifications Observed values Total Number 

14-19 Mild 21 55 

20-28 Moderate 27 

 29-63 severe 7 

Age From 20 to 25 51 55 

From 26 to 30 4 

Sex Female 31 55 

Male 24 

Marital Status Single 51 55 

Married 4 
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Table 9: The descriptive statistics of the control group of the Syrian sample of experiment 2  

 

 

4.2.4 Materials 
 

4.2.4.1 The Arabic version of the BDI- II  

For the Syrian participants, we used the Arabic version of the BDI-II (see 

Appendix D). The Arabic version of the BDI-II was translated by Abd Alsatar 

Ibrahim and modified by Asma Abd Alazeez Husien (2002). Also, Ghareeb (2003) 

validated the BDI-II translated by Abd Alsatar Ibrahim by applying it to a large 

sample of 3172 (1789 females, and 1383 males) Egyptian participants that 

represent the Arabic society. The sample had 2857 normal participants including 

undergraduate students (14-17 years old, 1051 females Mean = 20.09 years old, 

SD= 1.94, 607 males, Mean = 21.65 years old, SD= 2.04) and adults (21-60 years 

old, 243 females Mean = 30.37 years old, SD=8.92, 318 males Mean = 34.83 years 

old, SD=8.66). In addition, there were 315 clinically depressed patients, 106 

females (Mean = 30.04 years old, SD= 6.01), and 209 males (Mean = 31.14 years 

old, SD= 9.85). Exactly similar to the original BDI-II, the Arabic version of the 

BDI-II consists of 21 items that examine the existence and severity of symptoms 

of depression (Ghareeb, 2003). 

 

Descriptive Statistics 

BDI-II Scores Classifications Observed values Total Number 

0-13 Minimal 32 32 

Age From 20 to 25 31 32 

From 26 to 30 1 

Sex Female 23 32 

Male 9 

Marital Status Single 32 32 

Married 0 
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4.2.4.2 Pictures: 

Photographed scenes were employed as the memory stimuli. These consisted of 

detailed colour photographs, depicting either emotional or non-emotional (neutral) 

events or scenes, and presented on a computer screen. The pictures were all taken 

from the International Affective Picture System (IAPS) images. The pictures used 

in the experiment 2 are same as the ones used in the experiment 1. 

 

4.2.5 Procedure: 

The experiment was divided into three major stages;  

• Identifying Dysphoric people using the Arabic version of Beck Depression 

Inventory (BDI-II) 

• Investigating the relationship between false memory formation and the 

emotional response 

• Investigating whether the provoked confabulation (false memories) would 

increase across time.  

The experiment was divided into two sessions one week apart. Each participant 

was tested individually in a quiet room. The same room was used for both sessions 

(time1 and time2). In the first session participants signed an informed consent to 

take part. Participants sat approximately three feet in front of a computer screen 

and were shown the picture slides on power point file. The basic design of this 

study was six emotional contents of pictures (neutral, happiness, fear, anger, 

disgust, and sadness) and two types of questions (“leading” versus “true” 

questions). Participants  had been  informed  that  they  would  be  shown  a  series 

 of  pictures,  and were told  that  they  would  be  asked  questions  after  the 

 presentation  regarding  the  pictures  they  would  see. Participants were shown 

 the  pictures, and  asked  them  about  their  emotions  provoked  by  those 

 pictures. Each participant’s response to each picture was rated on a 20-point 

Likert scale; this scale represents the five basic emotions (happiness- fear- anger- 

disgust and sadness). If the picture didn’t provoke any emotions from the 
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participant, the participant was asked to write the letter (N) which represents the 

Neutral (non-emotional) category. That means there are two emotional 

classifications of the pictures: the subjective classification and the objective 

classification. The objective classification means how the pictures were rated by 

the IAPS. The subjective classification means the participant’s emotional response 

to each picture. The subjective classifications of the pictures were about the same 

as the objective classification (except for a few cases). The participants classified 

the emotions provoked by the pictures similarly to what the pictures were rated by 

IAPS. That is why we considered the objective classification of the pictures in our 

statistical analyses (see Appendix T). 

The presentation included 60 slides, 30 slides have the pictures and 30 blank slides. 

Each slide lasts for five seconds. The pictures consisted of non –emotional (neutral) 

pictures and emotional pictures. After presenting the pictures, participants were asked to 

answer the questions (true and leading questions) about the pictures they had seen (see 

Figure 24). Leading questions are designed to elicit a response by asking participants 

about items that were not actually presented in the pictures. True questions ask about 

items that were presented in the pictures (see Appendix B).  
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Example1: In the picture of the man holding the knife in the neck of the woman, the 

picture represents fear, there were two questions: 

a) In what hand was the man holding the knife? (True question) 
 اي �� آ�ن  �
�  ?ا���� ���� ا���

b) Describe the necklace the woman wearing? (Leading question) �� ا����  
� ا���اة ������� ?ا��ي آ�

 

 

The participant’s answer to the true question was considered correct memory. In 

example1, the participant who answered the true question: In what hand was the 

man holding the knife? With the response such as “right”, his answer was 

considered as correct memory. In contrast, the participant’s answer to the leading 

question was considered false memory. The participant who answered the leading 

question: Describe the necklace the woman wearing? With the response such as 

“golden”, his answer was considered as false memory. 
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Example2: In the picture of the angrily guy, the picture represents anger, there 

were two questions: 

a) What was the guys’ eyes colour?(True question) %�ه" �"ن #"ن ا�!�ب   

b) Can you describe the guy’s earrings?(Leading question) ه� ��()' و��  
 ا+�اط ا�!�ب

 

 

The participant’s answer to the true question was considered correct memory. In 

example2, the participant who answered the true question: What was the guys’ 

eyes colour? With the response such as “green”, his answer was considered as 

correct memory. In contrast, the participant’s answer to the leading question was 

considered false memory. The participant who answered the leading question: Can 

you describe the guy’s earrings? With the response such as “white”, his answer 

was considered as false memory. 

 

 

 

 

 

 

 



167 

 

Example3: In the picture of the car accident, the picture represents sadness, there 

were two questions: 

a) How many people with yellow suite were there? (True question) آ- آ�ن #�د  
 ا�345ص ا���� ����ون 1(�ات �/�اء

b) How many people were on the ground beside the crashed car? (Leading 

question) آ- آ�ن #�د ا�345ص ا��=�"ن #=> ا5رض :�9�8 ا���رة ا���)�6   

 

 

The participant’s answer to the true question was considered correct memory. In 

example3, the participant who answered the true question: How many people with 

yellow suite were there? With the response such as “two”, his answer was 

considered as correct memory. In contrast, the participant’s answer to the leading 

question was considered false memory. The participant who answered the leading 

question: How many people were on the ground beside the crashed car? With the 

response such as “one”, his answer was considered as false memory. 

In order to determine if these confabulated answers would subsequently be 

consolidated as false memories participants returned exactly one week later and 

were asked the same questions used in the first session, although they were not 

shown the pictures again. After responding to the questions, participants were 



 

debriefed and the true purpose and rationale of the exper

detail.  

Figure 24: False Memory formation procedure

 

4.3 The Results
 

The analysis revealed that male participants scored significantly higher than 

female participants on 

participants scored

the female participants

4.3.1 False memories formation:
 

The normality of the data distribution was investigated using the Shapiro

test. The false memories of the dysphoric group, 

memories of the control group,

distributed. Homogeneity assumptions were not violated; the variances in the both 

the dysphoric and the control samples were equal, Levene’s tests was not 

significant F(1, 85)= 3.12, 

 

The results showed that t

participants on false memory formation 

Dysphoric participants had false memories 

than the false memories that 
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debriefed and the true purpose and rationale of the experiment were explained in 

False Memory formation procedure of experiment2. 

Results 

The analysis revealed that male participants scored significantly higher than 

male participants on the BDI-II, t (86) = 17.33 p <0.05, 

scored M= 19.42 (SD=10.30) significantly higher 

articipants M=15.70 (SD=8.24). 

False memories formation: 

The normality of the data distribution was investigated using the Shapiro

test. The false memories of the dysphoric group, W(55)=0.96, p>0.05, and the false 

memories of the control group, W(32)=0.96, p>0.05 were both normally 

distributed. Homogeneity assumptions were not violated; the variances in the both 

the dysphoric and the control samples were equal, Levene’s tests was not 

(1, 85)= 3.12, p>0.05. 

The results showed that there was a main effect of the dysphoria status of the 

participants on false memory formation F (1, 85) = 626.1, p < 0.001, 

Dysphoric participants had false memories M=2.51 (SD=0.33) significantly more 

than the false memories that the controls had M=0.86 (SD= 0.21)

iment were explained in 

 

The analysis revealed that male participants scored significantly higher than 

0.05, r=0.77. The male 

gher on the BDI-II than 

The normality of the data distribution was investigated using the Shapiro-Wilk 

>0.05, and the false 

>0.05 were both normally 

distributed. Homogeneity assumptions were not violated; the variances in the both 

the dysphoric and the control samples were equal, Levene’s tests was not 

here was a main effect of the dysphoria status of the 

< 0.001, r =0.88. The 

) significantly more 

21). 
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Mauchly’s test indicated that the assumption of sphericity had been violated 

(χ2(14)=62.29, p<0.001). Therefore, the corrected Greenhouse-Geisser values are 

reported. The false memories differed according to the emotional content of the 

pictures, F(4.01, 341.2) = 159.2, p <0.001, r= 0.65. The highest numbers of false 

memories were provoked by the sadness-related pictures M=3.04 (SD=1.24), and 

the lowest numbers of false memories were provoked by the disgust-related 

pictures M=0.76 (SD=0.47).  

 

There was a significant interaction effect between the emotional content of the pictures 

and the participant’s dysphoria status, F(5,81)= 25.32, p<0.001, r =0.23. Numerically, 

some emotions showed stronger effects of dysphoria than other emotions. This 

interaction was followed up by t-tests that were corrected for Type I error using the 

Bonferroni procedure and the following results were found: compared to the control 

group, the dysphoric group produced significantly more false memories to the neutral-

related t(85)=15.38, p<0.008, to the happiness-related pictures t(85)=12.83, p<0.008, to 

the fear-related pictures t(85)=10.11, p<0.008, to the anger-related pictures t(85)=18.13, 

p<0.008, to the disgust-related pictures t(85)=7.66, p<0.008, and  to the sadness-related 

pictures t(85)=11.82, p<0.008. The results showed that all comparisons were 

significant, however, the value of some t-tests were larger than the others. As Figure 25 

shows, the difference between controls and dysphorics regarding the false memories 

produced to the emotional and non-emotional pictures, was particularly large in neutral, 

happiness, anger and sadness pictures. 
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Figure 25: False memories that participants had – experiment2 

 

 

 

There was a main effect of time on false memory formation F(1,85)=402.8, p<0.001, r 

=0.82. The participants had false memories at time2 M=2.06 (SD=0.96) significantly 

more than the false memories they had at time1 had M=1.32 (SD=0.76). 

 

There was a significant interaction effect between time and the participant’s dysphoria 

status, F(1, 85) =21.6, p<0.001. False memories produced by Dysphorics and controls 

groups increased across time. At time1 the Dysphoric participants had false memories 

M=2.05 (SD=0.30) significantly more than the false memories that the controls had 

M=0.58 (SD=0.18). At time2, the Dysphoric participants had false memories M=2.97 

(SD=0.45) significantly more than the false memories that the controls had M=1.15 

(SD=0.29). When compared false memories produced at time1 to false memories 

produced at time2, we found that there was increase for the control group, but there was 

larger increase for the Dysphoric individuals. For the Dysphoric individuals the increase 

in false memories is more significant than for the control group (see Figure 26). This 

interaction was followed up by t-tests that were corrected for Type I error using the 

Bonferroni procedure, which gave an alpha of 0.025, and the following results were 

found: The dysphoric group produced false memories at time 2 significantly more than 

the false memories they produced at time 1 t(54)=18.01, p<0.025. The control group 

produced false memories at time 2 significantly more than the false memories they 
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produced at time 1 t(31)=13.54, p<0.025. The results showed that, there was increase 

for the false memories produced by the control group, but there was larger increase for 

the false memories produced by the Dysphoric individuals across time. 

 

Figure 26: False memories increased across time-experiment2 

 

 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between Emotional content of the pictures and time (χ2(14) = 

71.59, p<0.001). Therefore, the corrected Greenhouse-Geisser values are reported. 

The results showed that false memories related to different emotional content of 

the pictures differed significantly across time, F(6.12, 202.2) = 2.57, p <0.05, r= 

0.02.  Some emotions showed stronger effects of time than other emotions (see 

Figure 27). This interaction was followed up by t-tests that were corrected for 

Type I error using the Bonferroni procedure and the following results were found: 

The participants produced more false memories at time 2 compared with time 1, 

and this effect was significant for to the neutral-related pictures t(172)=5.19, 

p<0.008, to the happiness-related pictures t(172)=4.02, p<0.008, to the fear-related 

pictures t(172)=6.49, p<0.008, to the anger-related pictures t(172)=4.27, p<0.008, 

to the disgust-related pictures t(172)=5.57, p<0.008, and to the sadness-related 

pictures t(172)=3.90, p<0.008. The results showed that all comparisons were 
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significant, however, the value of some t-tests were larger than the others. As 

shown in Figure 27 the difference between false memories produced to the 

pictures at time 1 and false memories produced to the pictures at time 2, was 

particularly greater for neutral, fear and disgust pictures. 

 

There was a significant interaction effect between emotional content of the pictures, 

time and the participant’s dysphoria status, F (5, 81) = 5.43, p<0.001, r=0.06. False 

memories produced by Dysphorics and controls groups to different emotional content of 

the pictures increased across time. Because of the interaction with time found for the 

Syrian group, separate ANOVAs will be reported for time 1 and time 2 as follows. 

 

Figure 27: False memories that participants had to emotional and non-emotional pictures increased 

across time-experiment2  

 

 

4.3.1.1 Time1 analyses  

At time 1, there was a significant effect of the dysphoria status of the participants 

on false memory formation F (1, 85) = 185.58 p < 0.001, r =0.68. At time1, the 

Dysphoric participants had false memories M=2.05 (SD=0.64) significantly more 

than the false memories the controls had M=0.58 (SD=0.18). 
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Mauchly’s test indicated that the assumption of sphericity had been violated for 

the Emotional content of the pictures (χ2(14) = 123.3, p<0.001). Therefore, the 

corrected Huynh-Feldt values are reported. The results show that false memories 

related to different emotional content of the pictures significantly differed at time1, 

F(3.01, 256) = 96.9, p <0.001, r= 0.53.  The highest number of false memories 

was provoked by the sadness pictures M= 2.89 (SD=1.43); whereas, the lowest 

number of false memories was provoked by the disgust pictures M= 0.62 

(SD=0.48) (see Table 10).  

 

At time1, the interaction between the emotional content of the pictures and the 

dysphoria status of the participants was significant F (5, 85) =10.35, p < 0.001, r=0.10. 

Both the Dysphoric and the control groups produced the highest number of false 

memories to the sadness-related pictures; but, they produced the lowest number of false 

memories to the disgust-related pictures (see Figure 28). This interaction was followed 

up by t-tests that were corrected for Type I error using the Bonferroni procedure and the 

following results were found: compared to the control group, the dysphoric group 

produced significantly more false memories to the neutral-related pictures t(85)=10.34, 

p<0.008, to the happiness-related pictures t(85)=14.22, p<0.008, to the fear-related 

pictures t(85)=6.68, p<0.008, to the anger-related pictures t(85)=22.46, p<0.008, to the 

disgust-related pictures t(85)=8.57, p<0.008, and to the sadness-related pictures 

t(85)=5.52, p<0.008. The results showed that at time 1 all comparisons were significant, 

however, the value of some t-tests were larger than the others. As Figure 28 shows, the 

difference between controls and dysphorics regarding the false memories produced to 

the emotional and non-emotional pictures, was particularly large in in neutral, 

happiness, and anger pictures. 
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Figure 28: False memories participants had to emotional and non-emotional pictures at time1-

experiment 2 
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Table 10: False memories that participants had at time1 –experiment 2. 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral Pictures Dysphorics 55 2 0 2 1.60 0.53 

Controls  32 1 0 1 0.40 0.49 

Happiness 

Pictures 

Dysphorics 55 3 1 4 2.60 0.73 

Controls  32 2 0 2 0.40 0.61 

Fear Pictures Dysphorics 55 2 0 2 1.14 0.65 

Controls  32 2 0 2 0.25 0.50 

Anger Pictures Dysphorics 55 1 2 3 2.67 0.47 

Controls  32 1 0 1 0.31 0.47 

Disgust Pictures Dysphorics 55 1 0 1 0.87 0.33 

Controls  32 1 0 1 0.18 0.39 

Sadness Pictures Dysphorics 55 4 1 5 3.45 1.25 

Controls  32 3 1 4 1.93 1.18 
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4.3.1.2 Time2 analyses 

 

At time 2, there was a significant effect of the dysphoria status of the participants 

on false memory formation F (1, 85) = 275.93 p< 0.001, r =0.76. At time2 the 

Dysphoric participants had false memories M=2.97 (SD=0.56) significantly more 

than the false memories the controls had M =1.15 (SD=0.32). 

 

Mauchly’s test indicated that the assumption of sphericity had been violated 

(χ2(14)=47.01, p<0.001). Therefore, the corrected Greenhouse-Geisser values are 

reported. The results show that false memories related to different emotional 

content of the pictures significantly differed at time2, F(4.18, 355.8) = 90.1, p 

<0.001, r= 0.51.  The highest number of false memories was provoked by the 

sadness-related pictures M=3.72 (SD=1.36); whereas, the lowest number of false 

memories was provoked by the disgust-related pictures M=1.08 (SD=0.59) (see 

Table 11).  

 

At time2, the interaction between the emotional content of the pictures and the 

dysphoria status of the participants was significant F (5, 85) =11.95, p <0.001, r=0.12. 

Numerically, some emotions showed stronger effects of dysphoria than other emotions 

(see Figure 29). This interaction was followed up by t-tests that were corrected for Type 

I error using the Bonferroni procedure and the following results were found: compared 

to the control group, the dysphoric group produced significantly more false memories to 

the neutral-related pictures t(85)=12.87, p<0.008, to the happiness-related pictures 

t(85)=9.25, p<0.008, to the fear-related pictures t(85)=7.98, p<0.008, to the anger-

related pictures t(85)=10.10, p<0.008, to the disgust-related pictures t(85)=4.86, 

p<0.008, and to the sadness-related pictures t(85)=19.17, p<0.008. The results showed 

that all comparisons at time 2 were significant, however, the value of some t-tests were 

larger than the others. As Figure 29 shows, the difference between controls and 

dysphorics regarding the false memories produced to the emotional and non-emotional 

pictures, was particularly large in neutral, happiness, anger, and sadness pictures. 

 

 

 



177 

 

Figure 29: False memories participants had to emotional and non-emotional pictures at time2-

experiment 2 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

0

1

2

3

4

5

6

Neutral 

Pictures

Happy 

Pictures

Fear 

Pictures

Anger 

Pictures

Disgust 

Pictures

Sadness 

Pictures

False Memory at Time2

Dysphorics

Controls



178 

 

 

 

Table 11: False memories that participants had at time2 –experiment2. 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Dysphorics 55 1 2 3 2.47 0.50 

Controls  32 3 0 3 0.81 0.69 

Happiness 

Pictures 

Dysphorics 55 4 1 5 3.45 1.11 

Controls  32 3 0 3 1.25 0.98 

Fear Pictures Dysphorics 55 4 0 4 2.49 0.92 

Controls  32 3 0 3 0.75 1.07 

Anger 

Pictures 

Dysphorics 55 5 0 5 3.49 1.06 

Controls  32 3 0 3 1.28 0.81 

Disgust 

Pictures 

Dysphorics 55 2 0 2 1.29 0.56 

Controls  32 1 0 1 0.71 0.45 

Sadness 

Pictures 

Dysphorics 55 2 3 5 4.65 0.51 

Controls  32 2 1 3 2.12 0.70 
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4.3.1.3 Investigating the relationship between the sex of the 

participants and false memory formation: 

The male participants had false memory M=1.75 (SD=0.80) slightly more than the 

female participants M=1.65 (SD=0.85). However, this difference was not 

significant, and there was not a significant effect of the sex of the participants on 

false memory formation F (1, 83) = 2.06, p > 0.05. The false memories females 

had about the same as the false memories that males had. 

There was no significant interaction effect between the dysphoria and the sex of 

the participants, F (1, 83) = 0.10, p> 0.05. There was no significant interaction 

effect between the emotional content of the pictures and the participants’ sex, 

F(5,79)=1.57, p> 0.05. In other words, the effects of the emotional content of the 

pictures were the same on females and males. In addition, there was no significant 

interaction effect between time of the recalling stage and the participants’ sex, F 

(1, 83) = 0.008, p > 0.05.  The interaction of emotional content of the pictures X 

Sex X Dysphoria was not significant, F(5, 79)=1.40, P>0.05. The interaction of 

time X Dysphoria X Sex was not significant, F(1, 83)=0.04, P>0.05. The 

interaction of emotional content of the pictures X time X sex was not significant, 

F(5,79)=1.02, P>0.05. The interaction of emotional content of the pictures X time 

X Sex X Dysphoria was not significant, F(5, 79)=0.97, P>0.05. 

 

4.3.1.4 Comparison false memory formation between Syrian sample 

and English sample 

There was no significant effect of the nationality of the participants on false 

memory formation F (1, 141) = 1.08, p > 0.05. False memories that the British 

participants had did not significantly differ from false memories that the Syrian 

participants had.  Also, there was no significant interaction effect between the 

Dysphoria status of the participants and their nationality, F (1, 141) = 0.07 p > 

0.05. There was no significant interaction effect between the emotional content of 

the pictures (Neutral, happiness, fear, anger, disgust and sadness pictures) and the 

participant’s nationality F (5, 137) =0.93,  p > 0.05. In addition, there was no 

significant interaction effect between the time of the recall and the participants’ 

nationality, F (1, 141) = 2.09, p > 0.05. That means the British participants’ false 
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memories were in general the same as the Syrian participants’ false memories in 

both time1 and time2. The interaction of emotional content of the picture X 

Dysphoria X nationality was not significant, F(5, 137)=1.35, P>0.05. The 

interaction of time X Dysphoria X nationality was not significant, F(1, 141)=0.25, 

P>0.05. The interaction of emotional content of the picture X time X nationality 

was not significant, F(5, 137)=0.35, P>0.05. The interaction of emotional content 

of the picture X time X Dysphoria X nationality was significant, F(5, 137)=2.44, 

P<0.05, r=0.01 (see Figure 30). 

 

 

Figure 30: False memories that the British and the Syrian samples had-experiment2  

 

 

 

4.3.2 Correct memories: 
 

The normality of the data distribution was investigated using the Shapiro-Wilk 

test. The correct memories of the dysphoric group, W(55)=0.96, p>0.05, and the 

correct memories of the control group, W(32)=0.96, p>0.05 were both normally 

distributed. Homogeneity assumption was not violated; the variances of correct 

memories in the both the dysphoric and the control samples are equal, Levene’s 

tests was not significant F(1, 85)= 0.004, p>0.05. 
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The results showed that there was a main effect of the dysphoria status of the 

participants on their memory’s accuracy F (1, 85) = 50.32, p < 0.001, r =0.37. The 

control participants had correct memories M=3.86 (SD=0.10) significantly more 

than the correct memories that the dysphoric participants had M=2.94 (SD= 0.07)  

 

 

 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between the Emotional content of the pictures and correct 

memories (χ2(14) = 108.9, p<0.001). Therefore, the corrected Huynh-Feldt values 

are reported. The results showed that correct memories significantly differed 

according to the emotional content of the pictures, F(3.22, 274.1) = 22.96, p 

<0.001, r= 0.21. The highest numbers of correct memories were produced by 

anger-related pictures M=4.14 (SD=0.71), and the lowest numbers of correct 

memories were produced by the sadness-related pictures M=2.83 (SD=1.44).  

 

There was no significant interaction effect between the emotional content of the pictures 

and the participant’s dysphoria status, F(5,81)= 1.13, p > 0.05.  

 

There was a main effect of time on the memory accuracy F(1,85)=56.60, p < 0.001, r 

=0.40. Scores revealed that participants’ memories were significantly more accurate at 

time1 M=3.84 (SD=0.75) than their memories at time2 M=2.96 (SD= 1.06).  

 

There was a significant interaction effect between time and the participant’s dysphoria 

status, F(1, 85) = 12.24, p<0.001, r=0.12. At time1, control group had correct memories 

M=4.51 (SD=0.46) significantly more than the dysphoric group M=3.17 (SD=0.35). At 

time2, the control group had correct memories M=3.22 (SD=1.02) significantly more 

than the dysphoric group M=2.70 (SD=1.04). The accuracy of memory for both the 

Dysphoric and the control groups decreased across time (see Figure 31). This 

interaction was followed up by t-tests that were corrected for Type I error using the 

Bonferroni procedure, which gave an alpha of 0.025, and the following results were 
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found: The dysphoric group produced correct memories at time 1 significantly more 

than the correct memories they produced at time 2 t(54)=3.35, p<0.025. The control 

group produced correct memories at time 1 significantly more than the correct 

memories they produced at time 2 t(31)=6.80, p<0.025. The results showed that, there 

was decrease for the correct memories produced by the dysphoric group, but there was 

larger decrease for the correct memories produced by the control group across time. 

 

Figure 31:  correct memory at time1 and time2 

 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between Emotional content of the pictures and time (χ2(14) = 

114.6, p<0.001). Therefore, the corrected Huynh-Feldt values are reported. The 

results show that correct memories related to different emotional content of the 

pictures differ significantly across time, F(24.06, 499.05) = 4.09, p<0.01, r=0.04. 

Numerically, correct memories related to pictures decreased across time and that 

decrease differed according to the emotional content of the pictures. This 

interaction was followed up by t-tests that were corrected for Type I error using 

the Bonferroni procedure and the following results were found: The participants 

produced more correct memories at time 1 compared with time 2, and this effect 

was significant for the neutral-related t(172)=5.91, p<0.008, the happiness-related 

pictures t(172)=3.71, p<0.008, the fear-related pictures t(172)=5.06, p<0.008, the 
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anger-related pictures t(172)=3.26, p<0.008,  and the disgust-related pictures 

t(172)=3.48, p<0.008. The results showed that all comparisons were significant 

except for the memory accuracy for the sadness-related pictures. The correct 

memories produced to the sadness-related pictures did not significantly decrease 

across time.  

 

 

 

 

There was a significant interaction effect between emotional content of the pictures, 

time and the participant’s dysphoria status, F (5, 81) = 3.49, p <0.01, r=0.04. Correct 

memories produced by Dysphorics and controls groups to different emotional content of 

the pictures decreased across time (see Figure 32). Because of the interaction with time 

found for the Syrian group, separate ANOVAs will be reported for time 1 and time 2 as 

follows. 

 

Figure 32: correct memory according to emotional content of the pictures at time1 and time2 
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4.3.2.1 Time1 analyses  

 

At time1, there was a significant effect of the dysphoria status of the participants 

on their memory accuracy F(1, 85) = 224.2, p < 0.001, r =0.72. At time1, the 

control group had correct memories M=4.51 (SD=0.46) significantly more than the 

dysphoric group M=3.17 (SD=0.35). 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the Emotional content of the pictures (χ2(14) = 74.43, p<0.001). Therefore, the 

corrected Greenhouse-Geisser values are reported. The results show that correct 

memories significantly differed according to the emotional content of the pictures, 

F(3.64, 310.04) = 14.15, p <0.001, r= 0.14. The highest numbers of correct 

memories were produced by anger pictures M=4.34 (SD=0.67), and the lowest 

numbers of correct memories were produced by the sadness pictures M=3.05 

(SD=1.64) (see Table 12).  

 

There was a significant interaction effect between the emotional content of the pictures 

and the participant’s dysphoria status at time1 F (5, 81) = 5.36, p< 0.001, r=0.05 (see 

Figure 33). This interaction was followed up by t-tests that were corrected for Type I 

error using the Bonferroni procedure and the following results were found: compared to 

the dysphoric group, the control group produced significantly more correct memories to 

the neutral-related pictures t(85)=7.64, p<0.008, to the happiness-related pictures 

t(85)=9.40, p<0.008, to the fear-related pictures t(85)=5.05, p<0.008, to the anger-

related pictures t(85)=5.22, p<0.008, to the disgust-related pictures t(85)=9.28, p<0.008, 

and to the sadness-related pictures t(85)=7.64, p<0.008. The results showed that at time 

1 all comparisons were significant, however, the value of some t-tests were larger than 

the others. As Figure 33 shows, the difference between controls and dysphorics 

regarding the correct memories produced to the emotional and non-emotional pictures, 

was particularly large in neutral, happiness, disgust, and sadness pictures. 
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Figure 33: Correct memories at time1 –experiment 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0

1

2

3

4

5

6

Neutral 

Pictures

Happy 

Pictures

Fear 

Pictures

Anger 

Pictures

Disgust 

Pictures

Sadness 

Pictures

Correct Memory at time1

Dysphorics

Controls



186 

 

Table 12: correct memories that participants had at time1-experiment2 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Dysphorics 55 3 1 4 3.20 0.80 

Controls  32 3 2 5 4.65 0.80 

Happiness 

Pictures 

Dysphorics 55 3 1 4 2.85 0.82 

Controls  32 3 2 5 4.6 0.80 

Fear Pictures Dysphorics 55 3 2 5 3.38 0.75 

Controls  32 3 2 5 4.34 1.00 

Anger 

Pictures 

Dysphorics 55 3 2 5 4.09 0.67 

Controls  32 1 4 5 4.78 0.42 

Disgust 

Pictures 

Dysphorics 55 2 2 4 3.18 0.69 

Controls  32 2 3 5 4.56 0.61 

Sadness 

Pictures 

Dysphorics 55 5 0 5 2.36 1.36 

Controls  32 4 1 5 4.25 1.39 
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4.3.2.2 Time2 analyses  

At time2, there was a significant effect of the dysphoria status of the participants 

on their memory accuracy F(1, 85) = 4.98, p< 0.05, r=0.05. At time2, the control 

group had correct memories M=3.22 (SD=1.02) significantly more than the 

dysphoric group M=2.70 (SD=1.04).  

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between the Emotional content of the pictures and the accuracy of 

memory (χ2(14) = 225.2, p<0.001). Therefore, the corrected Huynh-Feldt values 

are reported. The results show that correct memories significantly differed 

according to the emotional content of the pictures, F(2.57, 218.4) = 14.2, p <0.001, 

r= 0.14. The highest numbers of correct memories were produced by anger-related 

pictures M=4.07 (SD=0.88), and the lowest numbers of correct memories were 

produced by the neutral pictures M=2.59 (SD=1.50) (see Table 13).  

  

There was no significant interaction effect between the emotional content of the 

pictures and the participant’s dysphoria status at time2 F (5, 81) = 0.90, p > 0.05.  
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Table 13: Correct memories that participants had at time2 –experiment 2. 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Dysphorics 55 5 0 5 2.38 1.47 

Controls  32 5 0 5 2.81 1.55 

Happiness 

Pictures 

Dysphorics 55 5 0 5 2.47 1.31 

Controls  32 5 0 5 3.25 1.41 

Fear Pictures Dysphorics 55 5 0 5 2.40 1.84 

Controls  32 5 0 5 2.90 1.94 

Anger 

Pictures 

Dysphorics 55 4 1 5 3.61 0.84 

Controls  32 2 3 5 4.53 0.62 

Disgust 

Pictures 

Dysphorics 55 5 0 5 2.85 1.78 

Controls  32 5 0 5 3.06 1.83 

Sadness 

Pictures 

Dysphorics 55 5 0 5 2.52 1.93 

Controls  32 5 0 5 2.78 2.04 
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4.3.2.3 Investigating the relationship between the sex of the 

participants and memory accuracy: 

 

The male participants had slightly more accurate memory M=3.45 (SD=0.63) than the 

females M=3.35 (SD=0.79). However, this difference was not significant, and there was 

not a significant effect of the sex of the participants’ memory accuracy F (1, 83) = 0.50, 

p > 0.05. There was no significant interaction effect between the dysphoria status of the 

participants and their sex, F (1, 83) = 2.92, p > 0.05. 

There was no significant interaction effect between the emotional content of the 

pictures and the participants’ sex, F(5,79)=0.48, p> 0.05. The effects of the 

emotional content of the pictures were same on females and males. This result tells 

us that the profile of correct memories across different emotional content of the 

pictures was not different for men and women.  In addition, there was no 

significant interaction effect between time of the recalling (time1 and time2) and 

the participants’ sex, F (1, 83) = 0.03, p > 0.05. The time effects on the memory 

accuracy of males and females were equal. The interaction of emotional content of 

the pictures X Dysphoria X Sex was not significant, F(5, 79)=2.11, P>0.05. The 

interaction of time X Dysphoria X Sex was not significant, F(1, 83)=0.57, P>0.05. 

The interaction of emotional content of the pictures X time X sex was not 

significant, F(5,79)=0.44, P>0.05. The interaction of emotional content of the 

pictures X time X Dysphoria X Sex was significant, F(5, 79)=2.88, P<0.05, 

r=0.03. 
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4.4 Discussion 
 

Several studies suggested that culturally driven schemata influence people’s 

memory (e.g. Kintsch and Green, 1978). Adults from Western cultures have an 

earlier age of first memory than adults from Eastern cultures. Also, people from 

Western cultures have longer and more detailed memories of their childhood than 

people from Eastern cultures (e.g., Fivush & Haden, 2003; Pillemer, 1998).  

The important question arises is “can cultural factors influence false memory 

formation?”  To explore this question and to investigate false memory formation at 

Eastern society, a group of Arabic participants were recruited from the Syrian 

society. Syrian society represents the Eastern society. The sample of experiment 1 

were English and represents Western society, whereas, the sample of experiment 2 

were Syrian and represents Eastern society. The two samples were from culturally 

different societies. We wanted to investigate whether cultural differences will 

result in differences in the quantities of the false memories produced. The 

influence of culture of false memory formation was investigated. False memories 

produced by English sample were compared to false memories produced by Syrian 

sample. This comparison was set out to explore whether differences in cultural 

background can influence false memory formation. The results showed that false 

memory that the British participants had did not significantly differ than false 

memory that the Syrian participants had.  These results were inconsistent with 

Wang’s (2001) results in which they showed that the content of memory of the 

American and Chinese college students was different. Also, the findings of the 

current study did not support the findings of Masuda and Nesbit’s (2001) findings 

in which they showed that the content of Americans’ descriptions were different 

from Japanese’ descriptions. 

Why there were no differences between the British and the Syrian samples in 

relation to false memory formation? In fact that human remembering and 

forgetting may be a universal process and not culturally specific when it comes to 

Eastern and Western cultures. That means false memory formation was not 

culturally specific to Eastern and Western cultures 
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In the Syrian sample the results showed that the male participants scored 

significantly higher on the BDI-II than the female participants. The participants 

confabulated answers in response to some of the leading questions. The results of 

the current experiment (experiment2) were consistent with the results of 

experiment 1, and accordingly it can be concluded that the results of experiment 1 

were replicated. In both experiemtn1 and 2, the participants produced false 

memories in response to some of the leading questions. The results of experiment2 

were consistent with the previous studies that explained that people are prone to 

have false memories using leading questions. Consequently, human memory of 

objective truths can be distorted and/or altered by using of leading questions or the 

implantation of information not attached to an original event (e.g. Loftus, 1994; 

Schacter, 1999). The Source-Monitoring Framework Johnson (1983) can be 

employed here to explain our results of false memory formation. The Source-

Monitoring Framework explains how people distinguish between memories from 

different sources. According to the Source-Monitoring Framework participants 

were given misinformation using leading questions and they were asked about 

details that were not in the pictures they saw earlier. The leading questions may 

lead the participants to confuse between the sources of the information mentioned 

in the leading questions and as a result they may think that they saw those details 

in the pictures. When the participants believed that they saw the leading questions’ 

details in the pictures they tried to answer the leading questions using their 

schemas. They provided answered to the leading questions from their own 

knowledge, backgrounds and schemas (Bartlett, 1932).  For example, the answers 

to the leading questions produced by the British sample were different in quality 

from the answers to the leading questions produced by the Syrian sample. That 

probably because the schemas of the British sample were different from the 

schemas of the Syrian sample. For example, in the picture depicting the horse in 

the field: when asking what kind of animal was behind the horse. The participants 

in the British sample provided answers about kind of animals that exist in the 

British nature and environment but not Syrian environment such as “raven”. On 
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the other hand, the participants in the Syrian sample provided answers about kind 

of animals that exist in the Syrian nature and environment but not the British 

environment such as “camel”. This differences in the answers provided to the 

leading questions may indicate that participants used their own backgrounds and 

schemas. 

Also, when participants were asked to answer the leading questions at time1, the 

feeling of familiarity increased for the details mentioned in the leading questions. 

When the participants in the current experiment read the leading questions at time1 

that may create the feeling of familiarity of leading questions’ details. Participants 

produced false memories to the leading questions at time2 probably because of 

familiarity feeling due to the previous presentation of leading questions’ details 

which results in believing seeing leading questions’ details in the pictures.   

 

The results showed that that there was a main effect of the dysphoria status of the 

participants on false memory formation.  The Dysphoric participants had false 

memories significantly more than the false memories that the controls had. These 

results might be interpret in the light of to the cognitive theories of 

depression/dysphoria (e.g. Beck, 1976) and  the recent cognitive research (e.g. 

Watkins, 2008) in which it was argued that the negative mood associated with 

depression/dysphoria leads to over-general and abstract processing of negative 

materials and impaired item-specific processing at the encoding information stage. 

In the current experiment, dysphoria may lead to over-general and abstract 

processing of negative emotion-related pictures which results in paying less 

attention to the details in the negative emotion-related pictures. That may cause the 

dysphoric group to produce more false memories to the negative emotion-related 

pictures than neutral pictures. Our results supported the findings of Peiffer and 

Trull’s (2000) findings in which they argued that the dysphoric individuals 

produced more false memories than the control group. Furthermore, and consistent 

to our results, Banos, Medina and Pascual (2001) argued that the 

depressed/dysphoric individuals may have a memory bias for emotional 

information.  
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There was a main effect of the emotional content of the pictures (Neutral, 

Happiness, Fear, Anger, Disgust and sadness pictures) on false memory formation. 

Participants differed in their false memory significantly according to the emotional 

content of the pictures they saw. There was a difference between the quantities of 

false memory produced to emotional pictures compared with false memory related 

to non-emotional (neutral) pictures. Our results show that participants are more 

prone to report false memories for the emotional pictures than the neutral picture, 

except for the disgust pictures. At time1 and time2, both the dysphoric and the 

control groups produced the highest number of false memories to the sadness-

related pictures, and the lowest number of false memories was produced to the 

disgust-related pictures. The main findings from experiment2 suggest that some 

type of emotional pictures (such as the disgust pictures) improve memory, while 

other types of emotional pictures like sadness or happiness pictures make memory 

more susceptible to error. For both the dysphoric and the control groups, the 

highest number of false memories was provoked by the sadness pictures. These 

results are consistent with the Porter, Spencer, and Birt (2003) findings, in which 

they suggested that negative emotion leads to less accuracy than does positive 

emotion. Participants who viewed a negatively-valenced scene were more likely to 

produce false memories than their positive counterparts. However, our results were 

inconsistent with Forgas, Laham, and Vargas’s (2005) results that showed that 

positive emotional elaborators will produce significantly more false memories than 

any other condition. 

 

When the relationship between the emotional content of the pictures and the 

participant’s dysphoria status was investigated, the results showed that the dysphoric 

group produced false memories to the pictures significantly more than the control 

group. However, some emotions showed stronger effects of dysphoria than other 

emotions, with neutral, happiness, anger and sadness pictures showing the strongest. 

The differences between the false memories produced by dysphoric and control groups 

were all significant but they were particularly large in neutral, happiness, anger and 

sadness pictures. The dysphoria status had a strong effect on the emotions of happiness, 

anger and sadness. However, the time had strong effect on the relationship between the 
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emotional content of the pictures and the participant’s dysphoria status, therefore, 

relationship between the emotional content of the pictures and the participant’s 

dysphoria status was analysed separately for time 1 and time 2. At time 1, the 

relationship between the emotional content of the pictures and the participant’s 

dysphoria status was significant. The results showed that the dysphoric group produced 

false memories to the pictures significantly more than the control group. However, 

some emotions showed stronger effects of dysphoria than other emotions, with neutral, 

happiness, and anger pictures showing the strongest. The differences between the false 

memories produced by dysphoric and control groups were all significant but they were 

particularly large in neutral, happiness, and anger pictures. The dysphoria status had a 

strong effect on the emotions of happiness and anger. At time 2, the relationship 

between the emotional content of the pictures and the participant’s dysphoria status was 

significant. The results showed that the dysphoric group produced false memories to the 

pictures significantly more than the control group. However, some emotions showed 

stronger effects of dysphoria than other emotions, with neutral, happiness, anger and 

sadness pictures showing the strongest. The differences between the false memories 

produced by dysphoric and control groups were all significant but they were particularly 

large in neutral, happiness, anger and sadness pictures. The dysphoria status had a 

strong effect on the emotions of happiness, anger and sadness.   

 

The relationship between time and the false memory formation was investigated. 

Participants at the delayed recall stage (time2) had false memories significantly more 

than the false memories that they had had at the immediate recall (time1). Our results 

are consistent with Roediger, Jacoby and McDermott’s (1996) results in which they 

showed that delayed recall could lead the participant to produce false memories more 

than did the immediate recall. When the relationship between the dysphoria status and 

time, the results showed that, there was an increase for the false memories produced by 

the control group, but there was larger increase for the false memories produced by the 

Dysphoric individuals across time. Also, when the relationship between the emotional 

content of the pictures and time was investigated, the results showed that the 

participants produced false memories to the pictures at time 2 significantly more than at 

time 1. However, some emotions showed stronger effects of time than other emotions, 
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with neutral, fear, and disgust showing the strongest. The differences between the false 

memories produced at time 1 and false memories produced at time 2 were all significant 

but they were particularly large in neutral, fear, and disgust pictures. The time had a 

strong effect on the emotions of neutral, fear, and disgust.  

 

The relationship between the sex of the participants and the false memory 

formation was investigated. There was no significant effect of sex of the 

participants of false memory formation. Our results were inconsistent with the 

results of Banaji and Hardin (1996) in which they showed that false memory 

formation was influenced by gender of the participants.  

 

In addition, the results of experiment 2 showed that control participants had correct 

memories significantly more than the correct memories that the dysphoric participants 

had at time1 and time 2. At time1, the highest numbers of correct memories were 

produced by anger pictures, and the lowest numbers of correct memories were produced 

by the sadness pictures. At time2, the highest numbers of correct memories were 

produced by anger-related pictures, and the lowest numbers of correct memories were 

produced by the neutral pictures. When the relationship between the emotional content 

of the pictures and the participant’s dysphoria status regarding the memory accuracy 

was investigated at time 1, the results showed that the control group produced correct 

memories to the pictures significantly more than the dysphoric group. However, some 

emotions showed stronger effects of dysphoria than other emotions, with happiness, 

disgust and sadness pictures showing the strongest. The differences between the correct 

memories produced by dysphoric and control groups were all significant but they were 

particularly large in happiness, disgust and sadness pictures. In general, there was a 

specific effect of disgust and sadness emotion to the dysphoric group. The correct 

memories significantly decreased across time. When the relationship between dysphoria 

status and time regarding the memory accuracy was investigated, the results showed 

that there was decrease for the correct memories produced by the dysphoric group, but 

there was larger decrease for the correct memories produced by the control group across 

time. The memory accuracy of control group largely decreased across time. Also, the 

relationship between the emotional content of the pictures and time was investigated; 
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the results showed that the participants produced correct memories to the pictures at 

time 1 significantly more than at time 2. However, some emotions showed stronger 

effects of time than other emotions, with sadness showing the least. The differences 

between the correct memories produced at time 1 and correct memories produced at 

time 2 were all significant except for the sadness-related pictures. The correct memories 

produced to the sadness-related pictures did not significantly decrease across time. In 

addition, there was not a significant effect of the sex of the participants’ memory 

accuracy. However, in experiment1 the highest numbers of correct memories were 

produced to neutral-related pictures and the lowest numbers of correct memories were 

produced to sadness-related pictures, whereas in experiment2 the highest numbers of 

correct memories were produced to anger-related pictures and the lowest numbers of 

correct memories were produced to sadness-related pictures.  

 The results of experiment2 showed that Syrian people had the most accurate 

memories to the anger related pictures. That means the emotion of anger is 

especially important for Arabic people. To date, there is no research that has 

investigate the emotion of anger in Syrian society, our study was the first ever that 

found that. Further research required to investigate the emotion of anger in Arabic 

people.  

 

In conclusion, we wanted to highlight the most important finding of the current 

experiment which was that there was no cultural effect on false memory formation. 

False memories that the British sample produced were very similar in number to 

the false memories produced by the Syrian sample. The Dysphoric and the control 

groups in the Syrian sample had the highest false memories to sadness-related 

pictures and least correct memories to the sadness-related picture. Also, the 

Dysphoric and the control groups in the Syrian sample had the highest correct 

memories to the anger-related pictures 

 

That leads us to the limitations of our study. The principle limitations of this study 

are first the generalizability of the finding that the Dysphoric individuals are more 

susceptible to produce more false memories than the non-Dysphoric individuals.  

Secondly, the generalizability of the finding there was no cultural effect on false 
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memory formation. Probably the British and the Syrian samples are not culturally 

very different; therefore, more different culturally samples should be recruited to 

investigate the effect of culture on false memory formation 

 

The current study examined the false memory formation in Syrian sample using 

questions with neutral content.  It was predicted that using questions with 

emotional content will increase the false memory. Some researchers have argued 

that questions with emotional content facilitate producing false memory more than 

questions with neutral content.  Therefore, we aimed to examine the false memory 

formation using questions with emotional content in the next experiment. Also, 

comparison between false memories produced by questions with neutral content 

and false memories produced by questions with emotional content was conducted 

to investigate whether there is a significant difference in number of false memories 

when questions with emotional content were employed. 
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Chapter Five 

Experiment3: Empirical Research Relevant to 

False Memory in Dysphoric and Control 

Individuals (Emotional questions) 

 

5.1 Introduction 
 

“Although imagining a suggested event clearly involves creating a concrete, 

perceptually specified mental representation, it is also likely that imagining how a 

false event may have transpired involves reflectively elaborating on other aspects 

of the event, such as its meaning and emotional implications…..One of the 

characteristics of real-life experiences (and hence memories of real events) is their 

rich emotional content” (Drivdahl, Zaragoza & Learned, 2009, p.15). 

 

People’s memory of real events often contains emotion. For example, Suengas and 

Johnson (1988) compared the characteristics of people’s memories for perceived 

and imagined events using a memory characteristics questionnaire (MCQ). The 

participants were asked to either perform or imagine events. Then, the participants 

were asked to rate the characteristics of their memories for imagined and 

performed events using a memory characteristics questionnaire (MCQ). The 

results showed that the preformed events were characterised with emotion, 

thoughts and feelings.   

 

Studies on false memory suggested that encouraging participants to reflectively 

elaborate on and talk about the emotional aspects of fabricated events would 

increase false memory and lead them to believe that these fictitious events had 

actually happened to them. That may happen because elaborating emotional 

content would increase the similarity of suggested memory to a real-life event’s 

memory (truly experienced event). When participants were repeatedly instructed to 
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emotionally elaborate on the fabricated events, they produced false memory (e.g., 

Ceci, Loftus, Leichtman, and Bruck, 1994).  

 

Drivdahl, Zaragoza and Learned (2009) conducted experiments to investigate the 

effects of emotional elaboration on the creation of false memories for suggested 

events. All participants viewed a movie clip and read a narrative description of the 

video that contained several misleading suggestions “(e.g. participants were 

exposed to the suggestion that one of the characters injured himself when he fell)” 

(Drivdahl, et al., 2009, p.16). Five of the statements in the narrative were 

misleading about suggested details or events that were not presented in the video. 

After reading the narrative, participants were given a questionnaire. There were 

five groups: Perceptual Elaboration Group, Emotional elaboration (Emotion-Other 

and Emotion-Self groups), Repeated Exposure group, No Misinformation Control 

group.  First: Emotion-Other group: Participants were encouraged to describe 

emotional aspects of the suggested events given in the questionnaire. For example 

“Imagine how embarrassed Delaney felt at having injured himself in front of the 

campers’. Note that both the suggested event (that he injured himself) and the 

resulting emotion (that he was embarrassed) are entirely fictitious” (Drivdahl, et 

al., 2009, p.16). Second: Emotion-self group: Participants were encouraged to 

imagine themselves in the suggested events and rate how they would have felt if 

they’d been the character in the video. For example “Imagine how embarrassed 

you would have felt if you’d been Delaney and injured yourself in front of the 

campers” (Drivdahl, et al., 2009, p.17). The participants were asked to rate how 

strongly the character felt the emotion using a 5-point Likert scale that ranged 

from ‘very’ to ‘not at all. The emotional elaborations focused on emotions of 

(disgusted, embarrassed, upset, irate, resentful). Third: Perceptual Elaboration 

group: the participants were asked to explain and describe perceptual details of the 

suggested/true events “After that, Delaney stood on the chair to get everyone’s 

attention. However, the chair broke, and he injured himself as he fell to the floor. 

Imagine how hard he fell on the floor when he injured himself” (Drivdahl, et al., 

2009, p.19). Fourth: Repeated Exposure group: participants were asked to rate the 

grammatical correctness of the suggested/true event. “After that, Delaney stood on 
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the chair to get everyone’s attention. However, the chair broke, and he injured 

himself as he fell to the floor. How grammatically correct is the statement: 

‘‘However, the chair broke and he injured himself as he fell to the floor”. Fifth: 

Control group: both the narrative and the questionnaire used in this group did not 

contain any suggested events. One week later, all participants’ memory was 

examined by asking them to answer final source memory test.  Participants in the 

misled groups were told the narrative and questionnaire they had read contained 

items that were not in the video they had seen, also they were told that the items of 

the source memory test were from different sources. The source memory test 

contained 20 items: 5 were seen in the video only, 5 suggested items, 5 were both 

seen in the video and mentioned in the narrative/questions, 5 items were new. All 

Participants were asked to judge whether the item came from the video (‘In 

Video?’) or came from the narrative/questionnaire (‘In Questionnaire?’). 

Participants were asked to decide whether they ‘remembered’, ‘believed’ or 

‘neither believed nor remembered’ that the item coming from that source. The 

results showed that encouraging participants to elaborate on and describe the 

emotional aspects of suggested events increases false memory in having witnessed 

the suggested events in the videotape. Moreover, the participants in the emotional 

elaboration groups (Emotion-Other and Emotion-Self groups) had a higher false 

memory than other groups (see Figure 34). Thus, the authors concluded that the 

emotional content of the elaboration plays an important role in facilitating false 

memory formation. Drivdahl, et al. (2009) employed the source monitoring 

framework to explain their results. They argued that because rich emotional detail 

is always associated with real-life events, so asking people to elaborate and 

describe emotional detail of suggested event may make it confusable for a real one 

and results in false memory. 
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Figure 34: Mean proportion of “remember” responses and mean proportion of “remember” +”believe” 

responses to the “in Video?”  

 

The source: Drivdahl, et al. (2009) 

 

 

Accordingly, it can be concluded that emotional materials and explanation may 

increase false memories. In the previous two experiments in this thesis the 

questions used were asking about perceptual details such as “how many people 

where in the picture”; or “what color was the horse?”. Therefore, the goal of the 

present study was to examine whether having participants answer emotional 

questions would lead to an increase in false memory. Thus, a modification of the 

procedures and materials used in experiment1 and experiment2 was used. 

The overall aim of experiment 3 was to replicate the finding from experiments 1 

and 2 though with some modifications being to the pictures and the leading 

questions. We used the same paradigm that was used in the first experiment except 

for one change. In this experiment, we changed the questions used in the 

experiment 1 and 2 in order to create questions with emotional rather than neutral 

content. The two types of questions (true and leading) included emotion and ask 

about the essential parts of the pictures. Therefore, direct comparison of data 

between experiment1 (neutral questions) and experiment3 (emotional questions) 

were conducted to investigate whether the manipulation in procedure of changing 

the emotive state of questions had an effect on results.  
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The current experiment (experiment3) was conducted on a British sample, 

recruited from the student population of the University of Edinburgh. We aimed to 

investigate the relationship between false memory formation and the emotional 

response. In more detail, this experiment had sex main aims. The First was to 

investigate the memory consequences of leading people to confabulate answers 

about details which were not presented in a series of pictures. The second was to 

investigate whether Dysphorics are more or less susceptible to have false memory 

compared with controls. The third was to investigate whether there was a 

significant difference between false memory the participants had in relation to 

different emotional contents of pictures (neutral, happiness, fear, anger, disgust, 

and sadness). The fourth was to investigate whether false memory differed across 

time. The fifth was to investigate whether sex influence false memory formation. 

The sixth was to investigate whether the manipulation in procedure of changing 

the emotive state of questions had an effect on false memory formation. The 

seventh was to investigate whether dysphoria influence memory accuracy. The 

eighth was to investigate whether there is a significant difference between correct 

memory that participants had in relation to different emotional types of pictures 

(neutral, happiness, fear, anger, disgust, and sadness). The ninth was to investigate 

whether time influence memory accuracy. The tenth was to investigate whether 

sex of the participants influence their memory accuracy. The eleventh was to 

investigate whether the manipulation in procedure of changing the emotive state of 

questions had an effect on memory accuracy. 

 

5.1.1 Hypotheses: 
 

First: using leading questions may make people confabulate answers about details 

which were not presented in a series of pictures. 

Second: false memories produced by the Dysphoric participants will differ in the 

number of false memories produced by the normal individuals (2-tailed 

hypothesis). 
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Third: false memories that participants had to the pictures will differ in the number 

according to the emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness). 

Fourth: false memories produced at time1 will differ in the number of false 

memories produced at time2 (2-tailed hypothesis). 

Fifth: false memories produced by the female participants will differ in the number 

of false memories produced by the male participants (2-tailed hypothesis). 

Sixth: false memories produced by sample of experiment1 will differ in the 

number of false memories produced by sample of experiment3 (2-tailed 

hypothesis). 

Seventh: correct memories produced by the Dysphoric participants will differ in 

the number of correct memories produced by the normal individuals (2-tailed 

hypothesis). 

Eighth: correct memories that participants had to the pictures will differ in the 

number according to the emotional types of pictures (neutral, happiness, fear, 

anger, disgust, and sadness). 

Ninth: correct memories produced at time1 will differ in the number of correct 

memories produced at time2 (2-tailed hypothesis). 

Tenth: correct memories produced by the female participants will differ in the 

number of correct memories produced by the male participants (2-tailed 

hypothesis). 

Eleventh: Correct memories produced by sample of experiment1 will differ in the 

number of correct memories produced by sample of experiment3 (2-tailed 

hypothesis). 

5.2 Method 

5.2.1 Design 
 

A group of Dysphoric individuals was compared to group of normal controls 

regarding the false/correct memory. False/correct memories that participants had 

in relation to different emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness) were investigated. A mixed between-within-subjects design 
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was used. The Dependent variable was the number of answers to the leading/true 

questions that the participants provided. The between-subjects Independent 

variable was the dysphoria status of the participants (with two levels: Dysphorics 

or controls). The Within-subjects Independent variable was the emotional content 

of the pictures (with six levels: Neutral, Happiness, Fear, Anger, Disgust or 

Sadness) and the time of the recall (with two levels: immediate or one week later). 

Therefore, it is 2x2x6 experimental design. 

 

5.2.2 Ethical Approval: 
 

The School of Health in Social Science Research Ethics Committee of the 

University of Edinburgh approved the study protocol and design as well as the 

participants information sheet and consent form employed in the study (see 

Appendix J). Participants were made aware that the experiment includes seeing 

emotional and non-emotional pictures and then answering questions to investigate 

their memory accuracy.  

 

5.2.3 Participants 
 

The Participants were recruited from the student population of Edinburgh 

University (see Appendix N). Fifty nine (59) people participated in the study (31 

females, and 28 males). The mean age of the participants was 22.64 (SD=3.58) 

years old. The participants  were native  speakers  of  English,  dominant  right 

 handed,  and  with  no  perception difficulties. The participants were divided into 

two groups according to their BDI-II scores; Dysphorics (who scored 14 or more 

on the BDI-II), and controls (who scored less than 14 on the BDI-II). The 

Dysphoric group consisted of twenty five (25) participants (13 males, 12 females). 

The mean of Dysphorics’ scores on the BDI-II was 18.84 (SD=3.88) (see Table 

14). The controls matched the Dysphorics in their age, sex, and educational 

background.  The controls consisted of thirty four (34) participants (15 males, 19 

females). The mean of the controls’ scores on the BDI-II was 4.85 (SD=2.70) (see 

Table 15). 
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Table 14: The descriptive statistics of the Dysphoric group of the British sample 2 of 

experiment 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Descriptive Statistics 

 Classifications Values Total 

BDI-II Scores 14-19 Mild 16 25 

20-28 Moderate 8 

29-63 severe 1 

Education Undergraduates 17 25 

Postgraduate 8 

Age From 18 to 22 20 25 

From 23 to 27 5 

Sex Female 12 25 

Male 13 

Marital Status Single 25 25 

Married 0 
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Table 15: The descriptive statistics of the control group of the British sample 2 of experiment 3 

 

5.2.4 Materials: 
 

5.2.4.1 The pictures 

 New set of pictures were used in experiment 3 and experiment4. The pictures 

were photographed scenes and were used as memory stimuli. They were colour 

photographs presented on a power point file on a computer screen. Thirty pictures 

were used: five depicting happiness emotion, five depicting fear emotion, five 

depicting anger emotion, five depicting disgust emotion and five depicting sadness 

emotion. Also, there were five non-emotional pictures.  All pictures were taken 

from the “International Affective Picture System” (IAPS; Lang, Bradley, & 

Cuthbert, 1999).  

To identify the central and peripheral details of the pictures we used the same 

method used in Porter, Spencer and Birt’s (2003) study. We considered the central 

Descriptive Statistics 

 Classifications Values Total 

BDI-II Scores 0-13 Minimal 34 34 

Education Undergraduates 20 34 

Postgraduate 14 

Age From 18 to 22 19 34 

From 23 to 27 10 

From 28 to 32 3 

From 33 to 36 2 

Sex Female 19 34 

Male 15 

Marital Status Single 30 34 

Married  4 
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details in the pictures as the source of emotion and as the most important part in it. 

We asked five judges to identify the central details in the thirty different pictures. 

The judges identified the central details in the pictures by drawing lines around the 

central area in the pictures. Then the average central area of the five judges was 

considered to be the central details in the pictures. All other details were 

considered peripheral. 

 

5.2.4.2 The questions  

 

 It was hypothesized (based on research of Drivdahl, et al., 2009) that the use of 

questions with an emotional content would cause participants to create more false 

memories of details that were not actually in the pictures.  

Therefore, the questions used in the current experiment were either asking about 

central and most emotional details in the pictures or included emotional words 

such as “Panicking”, “sad boy”. 

There were two questions for each picture. The leading questions designed as 

emotional questions. The questions ask about the central and the most emotional 

details in the pictures. Three judges were asked to assess whether the questions ask 

about the central details in the pictures. Then the questions used in the study were 

according to the judges’ responses. The question that did not get agreement from 

all three judges was removed and replaced with another alternative. All the three 

judges agreed that all questions used in the study ask about the central and the 

most important details in the pictures.  

 

 

 

 

 

 

 

 

 



208 

 

Example1, it was fear picture and the leading question asks about the central part 

in the picture which was the hand holding the knife with the blood on it. The 

leading question was: can you describe the ring on the man holding the knife? The 

participant who answered the leading question with the response such as “gold”, 

his answer was considered as false memory. The true question asks about the 

bleeding part of the man’s body on the floor. The true question was: from which 

side was the guy bleeding from. The participant who answered the true question 

with the response such as “left”, his answer was considered as correct memory. 

Both leading and true questions ask about central detail in the picture.  
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Example2: it was anger picture. The question was: in the picture of the man 

screaming angrily on the phone:  

a) Can you describe the broken window behind the man? (Leading question) 

b) What was the colour of the man shirt? (True question) 

In example 2 the question included the emotional description (the man screaming 

angrily). The word express the emotion of anger was mentioned in the question.  

Thus, the participant who answered the leading question with the response such as 

“big”, his answer was considered as false memory. The participant who answered 

the true question with the response such as “white”, his answer was considered as 

correct memory. 
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Example3: it was a sadness picture. The question was: in the picture of the old 

man and old crying woman:  

a) What happened to the baby who was lying on the floor? (Leading question) 

b) What was the man doing to help her? (True question) 

In example 2 the question included the emotional description (old crying woman). 

The word express the emotion of sadness was mentioned in the question.  Thus, 

the participant who answered the leading question with the response such as 

“bleeding”, his answer was considered as false memory. The participant who 

answered the true question with the response such as “holding her”, his answer 

was considered as correct memory 
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5.2.4.3 BDI-II 

To assess the emotional status of the participants, the BDI-II was administered to 

participants at the beginning of the study. The participants who scored 14 on the 

BDI-II or more considered to be the dysphoric participants. Also, the participants 

who scored less than 14 on the BDI-II considered being the control participant.   

 

5.2.5 Procedure  
 

All participants were asked to answer the Beck Depression Inventory (BDI-II). 

Then, the participants were shown a series of non-emotional (neutral) and 

emotional pictures (representing the five basic emotions, happiness, fear, anger, 

disgust, and sadness). During the presentation of the pictures, participants were 

asked to rate their emotional responses to the pictures. The  participants  were 

asked to rank their  emotions  provoked  by  the  pictures  on a rating scale from  1 

 to 20  which  reflected the five basic emotions. Accordingly, there were two 

emotional classifications of the pictures: the subjective classification and the 

objective classification. The objective classification means how the pictures were 

rated by the IAPS. The subjective classification means the participant’s emotional 

response to each picture. The pictures were shown to participants on a laptop in the 

form of a PowerPoint presentation. Each picture was presented for five seconds 

during which the participant recorded his emotional ratings for the picture. The 

subjective classifications of the pictures were about the same as the objective 

classification (except for a few cases). The participants classified the emotions 

provoked by the pictures similarly to what the pictures were rated by IAPS. That is 

why we considered the objective classification of the pictures in our statistical 

analyses (see Appendix U). 

After seeing the pictures, participants were asked to answer a set of 60 questions 

(the emotional or central questions) two questions for each picture (“leading” 

versus “true” questions) (see Figure 35). The true question asks about items that 

were presented in the pictures. The leading question was designed to elicit a 

response by asking participants about items that were not actually presented in the 

pictures (see Appendix A).  



 

 

Figure 35: False Memory formation procedure

5.3 The Results
 

The analysis revealed that there was a significant association between the 

participants’ BDI-

younger participants scored 

(SD=7.69) than the older participants 

significant relationship between the participants’ BDI

educational background, 

scored higher on the BDI

participants M=9.04 (

participants scored higher than male participants on 

was not significant 

M=11.16 (SD=8.29) 

not significant. 

5.3.1 False Memory F
 

The normality of the data distribution was investigated using the Shapiro

test. The false memories of the dysphoric group, 

memories of the control group, 

distributed. Homogeneity assumptions were not violated; the variances in the both 
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False Memory formation procedure of experiment3. 

Results 

lysis revealed that there was a significant association between the 

-II scores and their age, t(57) =29.66, p<0.001

participants scored significantly higher on the BDI

=7.69) than the older participants M=3.80 (SD=2.04). 

significant relationship between the participants’ BDI-II scores and their 

educational background, t (57) =1.81, p>0.05. The undergraduate participants 

scored higher on the BDI-II, M=11.81 (SD=7.67) than the postgraduate 

=9.04 (SD=7.54), but this difference was not significant

participants scored higher than male participants on the BDI-II, but this difference 

was not significant t (57) =0.15, p>0.05. The females scored higher on the BDI

=8.29) than the males M=10.35 (SD=9.11), but this differences was 

Memory Formation 

The normality of the data distribution was investigated using the Shapiro

test. The false memories of the dysphoric group, W(25)=0.95, p>0.05, and the false 

memories of the control group, W(34)=0.95, p>0.05 were both normally 

distributed. Homogeneity assumptions were not violated; the variances in the both 

 

lysis revealed that there was a significant association between the 

<0.001, r=0.93. The 

higher on the BDI-II, M=11.42 

. There was not a 

II scores and their 

>0.05. The undergraduate participants 

=7.67) than the postgraduate 

=7.54), but this difference was not significant. The female 

II, but this difference 

scored higher on the BDI-II 

, but this differences was 

The normality of the data distribution was investigated using the Shapiro-Wilk 

>0.05, and the false 

>0.05 were both normally 

distributed. Homogeneity assumptions were not violated; the variances in the both 
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the dysphoric and the control samples are equal, Levene’s tests was not significant 

F(1, 57)= 2.03, p>0.05. 

The results showed that there was a main effect of the dysphoria status of the 

participants on false memory formation F (1, 57) = 11.85, p < 0.01, r =0.17. The 

Dysphoric participants had false memories M=2.19 (SD=0.57) significantly more 

than the false memories that the controls had M=1.63 (SD=0.85). 

 

Mauchly’s test indicated that the assumption of sphericity had been violated 

(χ2(14)=46.23, p<0.001). Therefore, the corrected Greenhouse-Geisser values are 

reported. The results show that false memories differed according to the emotional 

content of the pictures, F(3.88, 221.4) = 47.87, p <0.001, r= 0.45. The highest 

numbers of false memories were provoked by the sadness-related pictures M=3.17 

(SD=1.57), and the lowest numbers of false memories were provoked to the anger-

related pictures M=1.26 (SD=0.80).  

 

There was a significant interaction effect between the emotional content of the pictures 

and the participant’s dysphoria status, F(5,53)=28.5, p<0.001, r =0.33. Some emotions 

showed stronger effects of dysphoria than other emotions (see Figure 36).  This 

interaction was followed up by t-tests that were corrected for Type I error using the 

Bonferroni procedure, which gave a critical alpha of 0.008, and the following results 

were found: compared to the control group, the dysphoric group produced significantly 

more false memories to the happiness-related pictures t(57)=3.87, p<0.008, to the fear-

related pictures t(57)=2.80, p<0.008, to the disgust-related pictures t(57)=5.01, p<0.008, 

and to the sadness-related pictures t(57)=4.47, p<0.008. The results showed that all 

comparisons between false memories produced by dysphoric and control groups were 

significant except for neutral and anger pictures. There were no significant differences 

between the false memories produced by dysphoric and control groups for the neutral 

and anger pictures. 
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Figure 36: False memories that participants had – experiment3 

 

 

The results showed that there was a main effect of time on false memory formation 

F(1,57)=173.5, p<0.001, r =0.75. The participants had false memories at time2 M=2.40 

(SD=0.74) significantly more than the false memories they had at time1 had M=1.42 

(SD=0.70). 

 

There was no significant interaction effect between time and the participant’s dysphoria 

status, F(1, 57)=2.91, p>0.05. False memories produced by both the Dysphoric and the 

control groups increased across time.  

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between Emotional content of the pictures and time (χ2(14)=33.7, 

p<0.01). Therefore, the corrected Greenhouse-Geisser values are reported. The 

results showed that false memories related to different emotional content of the 

pictures differed significantly across time, F(4.17, 238.2)=6.56, p <0.001, r= 0.10 

(see Table 16). Some emotions showed stronger effects of time than other 

emotions (see Table 17). This interaction was followed up by t-tests that were 

corrected for Type I error using the Bonferroni procedure and the following results 

were found: The participants produced more false memories at time 2 compared 

with time 1, and this effect was significant for the neutral-related pictures 

t(116)=4.39, p<0.008,  the happiness-related pictures t(116)=8.05, p<0.008, the 
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anger-related pictures t(116)=6.42, p<0.008, and  the sadness-related pictures 

t(116)=2.93, p<0.008. The results showed that all comparisons between false 

memories produced to the pictures significantly increased across time except for 

the fear and disgust pictures. The false memories produced to the fear and disgust 

pictures did not significantly increase across time (see Figure 37).  

 

There was a significant interaction effect between emotional content of the pictures, 

time and the participant’s dysphoria status, F (5, 53) = 4.14, p<0.01, r=0.06. False 

memories produced by Dysphorics and controls groups to different emotional content of 

the pictures increased across time. However, there was not significant interaction 

between time and dysphoria status of the participants. 

 

 

Figure 37: False memories that participants had to emotional and non-emotional pictures increased 

across time-experiment3 
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Table 16: False memories that participants had at time1 –experiment 3. 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral Pictures Dysphorics 25 4 0 4 1.28 1.27 

Controls  34 4 0 4 0.76 1.15 

Happiness 

Pictures 

Dysphorics 25 4 0 4 1.80 1.04 

Controls  34 3 0 3 1.05 1.22 

Fear Pictures Dysphorics 25 4 0 4 1.52 1.32 

Controls  34 5 0 5 1.20 1.40 

Anger Pictures Dysphorics 25 2 0 2 0.88 0.60 

Controls  34 1 0 1 0.50 0.50 

Disgust Pictures Dysphorics 25 2 0 2 0.64 0.75 

Controls  34 3 0 3 1.79 1.00 

Sadness Pictures Dysphorics 25 5 0 5 3.68 1.37 

Controls  34 4 0 4 1.91 1.50 
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Table 17: False memories that participants had at time2–experiment3 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Dysphorics 25 4 1 5 2.64 1.38 

Controls  34 5 0 5 1.67 1.45 

Happiness 

Pictures 

Dysphorics 25 2 3 5 3.88 0.60 

Controls  34 2 1 3 2.32 0.53 

Fear Pictures Dysphorics 25 5 0 5 2.84 1.21 

Controls  34 5 0 5 1.44 1.43 

Anger 

Pictures 

Dysphorics 25 5 0 5 2.16 1.34 

Controls  34 4 0 4 1.52 1.07 

Disgust 

Pictures 

Dysphorics 25 4 0 4 0.68 0.98 

Controls  34 5 0 5 2.58 1.23 

Sadness 

Pictures 

Dysphorics 25 2 3 5 4.28 0.89 

Controls  34 4 0 4 2.82 0.90 
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5.3.1.1 Investigating the relationship between the sex of the 

participants and false memory formation: 

The female participants had false memory M=1.99 (SD=0.81) slightly more than 

the male participants M=1.81 (SD=0.77). However, this difference was not 

significant, and there was no significant effect of the sex of the participants on 

false memory formation F (1, 55) = 1.22, p > 0.05. In other words, the false 

memories females had about the same as the false memories that males had. There 

was no significant interaction effect between the dysphoria and the sex of the 

participants, F(1,55)= 1.29, p> 0.05.  

There was no significant interaction effect between the emotional content of the 

pictures and the participants’ sex, F(5,51)=0.60, p> 0.05. The effects of the 

emotional content of the pictures were the same on females and males. In addition, 

there was no significant interaction effect between time of the recalling stage and 

the participants’ sex, F (1, 55) = 0.10, p > 0.05. The interaction of emotional 

content of the pictures X Dysphoria X Sex was not significant, F(5, 51)=1.88, 

P>0.05. The interaction of time X Dysphoria X Sex was not significant, F(1, 

55)=0.05, P>0.05. The interaction of emotional content of the pictures X time X 

sex was not significant, F(5,51)=0.84, P>0.05. The interaction of emotional 

content of the pictures X time X Sex X Dysphoria was not significant, F(5, 

51)=1.73, P>0.05. 

5.3.1.2 Comparison between false memory produced by neutral 

questions used in experiment1 and false memory produced by 

emotional questions used in experiment3 

There was no significant effect of the emotional content of the questions on false 

memory formation F (1, 113)=1.23, p > 0.05.  

There was a significant interaction effect between the Dysphoria status of the 

participants and the emotional content of the questions, F (1, 113) = 26.83, p< 0.001, 

r=0.19. The Dysphoric group had false memories in experiment1 (neutral questions) 

M=2.62 (SD=0.32) more than the false memory that the dysphoric group had in 

experiment3 (emotional questions) M=2.19 (SD=0.51). In contrast, the control group 

had false memories in experiment3 (emotional questions) M=1.63 (SD=0.82) more than 

the false memory that the control group had in experiment1 (neutral questions) M=0.96 



219 

 

(SD=0.38). The false memory formation of the dysphoric group was affected by neutral 

questions; whereas the false memory formation of the control group was affected by 

emotional questions (see Figure 38). This interaction was followed up by t-tests that 

were corrected for Type I error using the Bonferroni procedure, which gave an alpha of 

0.025, and the following results were found: When using the neutral questions, the 

dysphoric group produced false memories significantly more than the control group, 

t(56)=17.46, p<0.025. When using the emotional questions, the dysphoric group 

produced false memories significantly more than the control group, t(57)=2.96, 

p<0.025. The results showed that the both comparisons were significant. As Figure 38 

shows, the difference between controls and dysphoric regarding the false memories 

produced to the emotional and neutral questions, and that this difference was 

particularly large with the neutral questions. The difference between false memories 

produced by the dysphoric and control groups when using neutral questions was larger 

than the difference between false memories produced by the dysphoric and control 

groups when using neutral questions. 

 

There was a significant interaction effect between the emotional content of the pictures 

and the emotional content of the questions F (5, 109) =8.82, p< 0.001, r=0.07 (see 

Figure 39). This interaction was followed up by t-tests that were corrected for Type I 

error using the Bonferroni procedure and the following results were found: compared to 

the emotional questions, the neutral questions produced significantly more false 

memories to the anger-related pictures t(115)=6.17, p<0.008. Compared to the neutral 

questions, the emotional questions produced significantly more false memories to the 

disgust-related pictures t(115)=3.26, p<0.008. The results showed that all comparisons 

between false memories produced by neutral and emotional questions were not 

significant except for anger and disgust pictures. 

 

In addition, there was no significant interaction effect between the time of the 

recall (immediate and delayed) and the emotional content of the questions, F (1, 

113) =1.94, p > 0.05. The interaction of emotional content of the picture X 

Dysphoria X emotional content of the questions was significant, F(5, 109)=8.66, 

P<0.001, r=0.07. The interaction of time X Dysphoria X emotional content of the 
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questions was not significant, F(1, 113)=0.28, P>0.05. The interaction of 

emotional content of the picture X time X emotional content of the questions was 

significant, F(5, 109)=2.64, P<0.05, r=0.02. The interaction of emotional content 

of the picture X time X Dysphoria X emotional content of the questions was 

significant, F(5, 109)=3.83, P<0.01 r=0.03. 

 

Figure 38: False memory produced for emotional and neutral questions 

 

 

 

Figure 39: False memory produced for emotional and neutral questions according to the emotional 

content of the pictures 
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5.3.2 Correct memories: 
 

The normality of the data distribution was investigated using the Shapiro-Wilk 

test. The correct memories of the dysphoric group, W(25)=0.96, p>0.05, and the 

correct memories of the control group, W(34)=0.97, p>0.05 were both normally 

distributed. 

Homogeneity assumption was not violated; the variances of correct memories in 

the both the dysphoric and the control samples are equal, Levene’s tests was not 

significant F(1, 57)= 0.07, p>0.05. 

 

The results showed that there was a main effect of the dysphoria status of the 

participants on their memory’s accuracy F (1, 57)=6.23, p < 0.05, r =0.09. Scores 

revealed that the control participants had correct memories M=3.31 (SD=0.55) 

significantly more than the correct memories that the dysphoric participants had 

M=2.95 (SD=0.53). 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between the Emotional content of the pictures and correct 

memories (χ2(14)=26.54, p<0.05). Therefore, the corrected Greenhouse-Geisser 

values are reported. The results show that correct memories significantly differed 

according to the emotional content of the pictures, F(4.25, 242.5)=15.22, p <0.001, 

r= 0.21. There was a main effect of the emotional content of the pictures on the 

memory accuracy. The highest numbers of correct memories were produced by 

neutral-related pictures M=3.72 (SD=0.95), and the lowest numbers of correct 

memories were produced by the sadness pictures M=2.49 (SD=1.13).  

 

There was no significant interaction effect between the emotional content of the pictures 

and the participant’s dysphoria status, F(5,53)= 2.10, p > 0.05.  

 

The results showed that there was a main effect of time on the memory accuracy 

F(1,57)=87.97, p < 0.001, r =0.60. Scores revealed that participants’ memories were 

significantly more accurate at time1 M=3.49 (SD=0.66) than their memories at time2 

M=2.77 (SD= 0.62). 
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There was no significant interaction effect between time and the participant’s dysphoria 

status, F(1, 57)=0.05, p>0.05. The accuracy of memory for both the Dysphoric and the 

control groups decreased across time. 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between Emotional content of the pictures and time (χ2(14) = 

25.45, p<0.05). Therefore, the corrected Greenhouse-Geisser values are reported. 

The results showed that correct memories related to different emotional content of 

the pictures differ significantly across time, F(4.20, 239.5) =3.02, p<0.05, r=0.05 

(see Table 18). Numerically, correct memories related to pictures decreased across 

time and that decrease differed according to the emotional content of the pictures 

(see Table 19).This interaction was followed up by t-tests that were corrected for 

Type I error using the Bonferroni procedure and the following results were found: 

The participants produced more correct memories at time 1 compared with time 2, 

and this effect was significant for the neutral-related pictures t(116)=3.17, 

p<0.008, to the fear-related pictures t(116)=3.00, p<0.008,  to the anger-related 

pictures  t(116)=2.91, p<0.008, to the disgust-related pictures  t(116)=7.17, 

p<0.008, and to the sadness-related pictures t(116)=4.07, p<0.008. The results 

showed that all correct memories related to the emotional and non-emotional 

pictures decreased significantly across time except for the happiness-related 

pictures. There was no significant difference between correct memories produced 

to happiness-related picture at time1 and correct memories produced to happiness-

related picture at time2 (see Figure 40). 

 

There was a significant interaction effect between emotional content of the pictures, 

time and the participant’s dysphoria status, F (5, 53) = 5.02, p <0.001, r=0.08. Correct 

memories produced by Dysphorics and controls groups to different emotional content of 

the pictures decreased across time. 
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Figure 40: Correct memories to emotional and non-emotional pictures at time1 and time2-experiment3 
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Table 18: Correct memories that participants had at time1 –experiment 3. 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Dysphorics 25 3 2 5 4.00 0.91 

Controls  34 3 2 5 4.05 0.88 

Happiness 

Pictures 

Dysphorics 25 4 1 5 3.08 1.07 

Controls  34 5 0 5 3.61 1.30 

Fear Pictures Dysphorics 25 4 1 5 3.32 1.18 

Controls  34 3 2 5 3.70 1.08 

Anger 

Pictures 

Dysphorics 25 4 1 5 3.00 1.08 

Controls  34 3 2 5 3.64 0.98 

Disgust 

Pictures 

Dysphorics 25 3 2 5 3.96 0.84 

Controls  34 2 3 5 3.73 0.70 

Sadness 

Pictures 

Dysphorics 25 5 0 5 2.48 1.58 

Controls  34 5 0 5 3.35 1.20 
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Table 19: Correct memories that participants had at time2 –experiment 3. 

 Dysphoria 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Dysphorics 25 4 1 5 3.40 1.04 

Controls  34 4 1 5 3.44 1.28 

Happiness 

Pictures 

Dysphorics 25 5 0 5 2.64 1.25 

Controls  34 5 0 5 2.88 1.29 

Fear Pictures Dysphorics 25 3 1 4 2.72 0.93 

Controls  34 4 1 5 3.11 1.03 

Anger 

Pictures 

Dysphorics 25 4 1 5 2.92 1.07 

Controls  34 5 0 5 2.67 1.19 

Disgust 

Pictures 

Dysphorics 25 1 2 3 2.56 0.50 

Controls  34 2 2 4 3.14 0.60 

Sadness 

Pictures 

Dysphorics 25 3 0 3 1.40 1.11 

Controls  34 5 0 5 2.44 1.02 
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5.3.2.1 Investigating the relationship between the sex of the 

participants and memory accuracy: 

 

The male participants had slightly more accurate memory M=3.26 (SD=0.61) than the 

females M=3.03 (SD=0.51). However, this difference was not significant, and there was 

not a significant effect of the sex of the participants’ memory accuracy F (1, 55)=2.46, p 

> 0.05. There was no significant interaction effect between the dysphoria status of the 

participants and their sex, F (1, 55)=1.26, p > 0.05.  

 

There was no significant interaction effect between the emotional content of the 

pictures (Neutral, Happiness, Fear, Anger, Disgust, or sadness) and the 

participants’ sex, F(5,51)=1.46, p> 0.05. In other words, the effects of the 

emotional content of the pictures were same on females and males. This result tells 

us that the profile of correct memories across different emotional content of the 

pictures was not different for men and women.  In addition, there was no 

significant interaction effect between time of the recalling (time1 and time2) and 

the participants’ sex, F (1, 55)=2.02, p > 0.05. We can conclude that the time 

effects on the memory accuracy of males and females were equal. The interaction 

of emotional content of the pictures X Dysphoria X Sex was not significant, F(5, 

51)=0.18, P>0.05. The interaction of time X Dysphoria X Sex was not significant, 

F(1, 55)=1.29, P>0.05. The interaction of emotional content of the pictures X time 

X sex was not significant, F(5,51)=1.45, P>0.05.The interaction of emotional 

content of the pictures X time X Dysphoria X Sex was not significant, F(5, 

51)=1.61, P>0.05. 
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5.3.2.2 Comparison between correct memory produced by neutral 

questions used in experiment1 and correct memory produced by 

emotional questions used in experiment3 

 

There was a significant effect of the emotional content of the questions on memory 

accuracy F (1, 113)=108.4, p<0.001, r=0.49. Participants in experiment1 had 

correct memories M=4.09(SD=0.41) significantly more than the correct memories 

that participants had in experiment3 M=3.13 (SD=0.57). Questions with neutral 

content led the participants to have more accurate memory than questions with 

emotional content.  

 

There was no significant interaction effect between the Dysphoria status of the 

participants and the emotional content of the questions, F (1, 113)=0.56, p>0.05.  

There was no significant interaction effect between the emotional content of the 

pictures and the emotional content of the questions F (5, 109) =0.75,  p> 0.05.  

 

In addition, there was a significant interaction effect between the time of the recall 

(immediate and delayed) and the emotional content of the questions, F (1, 113)=19.11, 

p<0.001, r=0.14. With neutral questions, the participants had correct memory at time1 

M=4.23 (SD=0.42) more than the correct memory they had at time2 M=3.95 (SD=0.51). 

With emotional questions, the participants had correct memory at time1 M=3.49 

(SD=0.66) more than the correct memory they had at time2 M=2.77 (SD=0.62). There 

was a decrease in the memory accuracy across time when neutral questions were used, 

but there was larger decrease in the memory accuracy across time when emotional 

questions were used. This interaction was followed up by t-tests that were corrected for 

Type I error using the Bonferroni procedure, which gave an alpha of 0.025, and the 

following results were found.  

With neutral questions, the participants had correct memory at time1 significantly more 

than the correct memory they had at time2 t(57)=4.17, p<0.025. With emotional 

questions, the participants had correct memory at time1 significantly more than the 

correct memory they had at time2 t(58)=9.60, p<0.025. The results showed that the both 
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comparisons were significant but there was larger difference with emotional questions 

regarding the memory accuracy. 

 

 

Figure 41: The effect of time on memory accuracy when using the neutral and emotional questions 
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109)=1.02, P>0.05. The interaction of emotional content of the picture X time X 

Dysphoria X emotional content of the questions was significant, F(5, 109)=3.38, 

P<0.01 r=0.02. 

 

 

 

 

 

 

 

 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Neutral questions Emotional questions

Correct Memories

Time1

Time2



229 

 

5.4 Discussion 
 

Previous research on the phenomenon known as “False Memory” has shown that there 

is a direct relationship between false memory formation and emotional response, in that 

encouraging people to talk about and explain the emotional aspects of fabricated events 

would probably increase false memory formation and lead them to believe that these 

fictitious events had actually happened to them (e.g., Ceci, Loftus, Leichtman, and 

Bruck, 1994). That may happen because employing emotional materials would increase 

the similarity of suggested (e.g., imagined) events to real-life events (e.g., Suengas & 

Johnson, 1988). 

The overall goal of the present study was to examine whether having participants 

answer emotional questions would lead to an increase in false memory. Also, the 

current experiment was aimed to replicate the findings from previous experiments (1 

and 2) conducted, though with some modifications being made to the pictures and the 

questions. We used the same paradigm that was used in the previous experiments except 

for two changes. In this experiment, we changed the pictures and the questions used in 

the previous experiments in order to create questions with emotional rather than neutral 

content. We wanted to investigate whether emotional pictures affect false memory 

formation or not. The participants were recruited from the University student 

population, and divided into two groups, a dysphoric group and a control group 

according to their scores on the BDI-II. The results showed that the younger participants 

scored higher on the BDI-II than the older participants. The participants’ memory for 

misleading questions was assessed. The results showed that asking people leading 

questions impaired the accuracy of their memory and led them to confabulate answers 

about details that were not presented in the pictures.  At time 1 and time 2 together, 

there was a main effect of the dysphoria status of the participants on false memory 

formation. Dysphorics had false memories significantly more than the false memories 

which controls had. In consistency with the previous experiments, the current 

experiment showed that the false memory differed according to the dysphoria status of 

the participants. The Dysphoria affected false memory formation and resulted in more 

false memories. What might explain the negative memory biases that appear to be 

specific to the dysphoric group? Aaron Beck’s schema theory (1976) suggests that 

negative or dysphoria-based schemas found in dysphoric people lead to schema 
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consistent memory bias. They tend to respond more to the negative stimuli. Therefore, 

the dysphoric group produced a high number of false memories to the sadness-related 

pictures. Our results were consistent with the results of MacFarland and Morris’s (1998) 

experiment in which they showed that when using leading questions Dysphoric 

individuals were susceptible to produce more false memories than control participants. 

Participants differed in their false memory significantly according to the emotional 

content of the pictures they saw. At time 1, the Dysphoric group produced the highest 

rate of false memory to the sadness-related pictures, and they produced the lowest rate 

of false memory to the disgust-related pictures. In contrast, controls produced the 

highest rate of false memory to the sadness-related pictures, and they produced the 

lowest rate of false memory to the anger-related pictures. At time 2, the Dysphoric 

group produced the highest number of false memory to the sadness-related pictures, and 

they produced the lowest number of false memory to the disgust-related pictures. In 

contrast, the control group produced the highest number of false memory to the sadness-

related pictures and they produced the lowest number of false memory to the fear-

related pictures. When the relationship between the emotional content of the pictures 

and the participant’s dysphoria status was investigated regarding the false memory 

formation, the results showed that the dysphoric group produced false memories to the 

pictures significantly more than the control group. However, some emotions showed 

stronger effects of dysphoria than other emotions, with happiness, fear, disgust and 

sadness pictures showing the strongest. The differences between the false memories 

produced by dysphoric and control groups were not all significant but they were 

particularly large in happiness, fear, disgust and sadness pictures. There were no 

significant differences between the false memories produced by dysphoric and control 

groups for the neutral and anger pictures.  The dysphoria status had a strong effect on 

the emotions of happiness, fear, disgust and sadness.  

 

There was a main effect of time on false memory formation. The participants at time2 

had false memory significantly more than the false memory they had at time 1. False 

memories that both the dysphoric and control groups had to the pictures increased as 

time progressed. When the relationship between the emotional content of the pictures 

and time was investigated, the results showed that the participants produced false 
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memories to the pictures at time 2 significantly more than at time 1. However, some 

emotions showed stronger effects of time than other emotions, with happiness, anger 

and sadness showing the strongest. The differences between the false memories 

produced at time 1 and false memories produced at time 2 were not all significant but 

they were particularly large in happiness, anger and sadness pictures. The time had a 

strong effect on the emotions of happiness, anger and sadness. However, all 

comparisons between false memories produced to the pictures significantly increased 

across time except for the fear and disgust pictures. The false memories produced to the 

fear and disgust pictures did not significantly increase across time.  

 

The females had false memory more than the males had. However, this difference 

was not significant.  

 

Do emotional questions increase false memories? 
It was aimed to investigate whether the manipulation in procedure of changing the 

emotive state of questions had an effect on the false memory formation.  

Therefore, direct comparison between false memories produced by neutral 

questions and false memories produced by emotional questions were conducted.  

The results showed that there was no significant effect of the emotional content of 

the questions on false memory formation. However, there was a significant 

interaction effect between the Dysphoria status of the participants and the 

emotional content of the questions. The Dysphoric group had false memories in 

experiment 1 (neutral questions) more than the false memory that the dysphoric 

group had in experiment 3 (emotional questions). In contrast, the control group 

had false memories in experiment3 (emotional questions) more than the false 

memory that the control group had in experiment 1 (neutral questions). The false 

memory formation of the dysphoric group was affected by neutral questions, 

whereas the false memory formation of the control group was affected by 

emotional questions. That means that the questions with emotional content 

increased the number of false memories produced by the non-dysphoric (control) 

group. When questions with emotional content were employed, the control group 

had more false memories than when questions with neutral content were 
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employed. There was variability in the difference between controls and dysphoric 

regarding the false memories produced to the emotional and neutral questions, and 

that this difference was particularly large with the neutral questions. The 

difference between false memories produced by the dysphoric and control groups 

when using neutral questions was larger than the difference between false 

memories produced by the dysphoric and control groups when using neutral 

questions. 

 

These results were consistent with the results of Drivdahl, et al. (2009) in which 

they showed that asking participants to explain and describe the emotional aspects 

of suggested events increases false memory in having witnessed the suggested 

events. The emotional materials play an important role in facilitating false memory 

formation. Drivdahl, et al. (2009) explain their results in the light of the fact that 

because rich emotional detail is always associated with real-life events, asking 

people to describe emotional detail of a suggested event may make it confusable 

for a real one and this results in false memory. The sample of Drivdahl, et al.’s 

(2009) study consisted of normal healthy non-dysphoric undergraduate students. In 

the same line, our results showed that the emotional questions may facilitate false 

memory formation of the control group. However, that was not the case for the 

dysphoric group in which the emotional questions did not increase the number of 

their false memories. It can be concluded that the emotional questions affected 

false memories produced by the control group. The emotional questions had an 

impact on false memory development of the control group. 

 

Furthermore, it was aimed in the current experiment to investigate the correct 

memories that participants had. The correct memories were the answers to the true 

questions. The results showed that there was a main effect of the dysphoria status 

of the participants on their memory’s accuracy.  Control participants had correct 

memories significantly more often than the correct memories which dysphoric 

participants had. At time 1, the control group had correct memories significantly 

more than the dysphoric group. At time 1, for both the dysphoric and the control 

groups the highest numbers of correct memories were produced by neutral-related 
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pictures, and the lowest numbers of correct memories were produced by the 

sadness-related pictures. At time 2, there was a significant effect of the dysphoria 

status of the participants on their memory accuracy. At time 2, the control group 

had correct memories significantly more often than the dysphoric group. At time 2, 

for both the dysphoric and the control groups the highest numbers of correct 

memories were produced by neutral-related pictures and the lowest numbers of 

correct memories were produced by the sadness-related pictures.  The emotional 

response to a picture produced significant differences in the subsequent rates of 

correct memories. Therefore, the memory accuracy differed according to the 

emotional content of the pictures (neutral, happiness, fear, anger, disgust, and 

sadness), and the dysphoria status of the participants. The highest rate of correct 

memories was produced in response to the neutral-related pictures, and the lowest 

rate of correct memories was produced in response to the sadness-related pictures. 

This finding was inconsistent with Dewhurst and Parry’s (2000) results, which 

showed that people recall the negative stimuli in a greater vividness and detail than 

neutral or positive stimuli. This inconsistency may due to the fact that the 

experimental paradigm used by Dewhurst and Parry’s (2000) study was different 

from the paradigm used in this thesis to investigate memory. Dewhurst and Parry 

(2000) used the “remember/know” procedure to investigate the basis of word-

emotionality effects in recognition memory. However, the paradigm used in this 

study to investigate memory accuracy consisted of emotional and non-emotional 

pictures and emotional questions. 

 

Our results support the results of Dalgleish and Watts’s (1990) study in which they 

argued that Dysphoric individuals suffer from “Mood-congruent memory biases” 

that predict a more superior recall memory of negative material over positive or 

neutral materials. The dysphoric group tend to provide more responses to the 

sadness-related pictures than other types of emotional content of the pictures. The 

dysphoric group’s answers to the true questions of the sadness pictures were 

inaccurate but they confabulated a high number of answers to the leading 

questions.  Thus, they provided more answers to the true and leading questions of 

the sadness-related pictures. 
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The results showed that there was a main effect of time on the memory accuracy. Scores 

revealed that participants’ memories were significantly more accurate at time 1 than 

their memories at time 2. The decay theory can be employed to interpret the decrease in 

memory accuracy across time. Decay theory suggests that people forget information 

because the memory of it fades across time.  This theory would suggest that if we do not 

attempt to recall or rehearse information, then the greater the time since the information 

was learned the more likely people would be to forget the information.  Thus, 

participants’ correct memories probably decreased across time because the participants 

did not try to recall the details presented in the pictures. Also, when the relationship 

between the emotional content of the pictures and time was investigated regarding the 

memory accuracy, the results showed that the participants produced correct memories to 

the pictures at time 1 more than at time 2. However, some emotions showed stronger 

effects of time than other emotions. The results showed that all correct memories related 

to the emotional and non-emotional pictures decreased significantly across time except 

for the happiness-related pictures. There was no significant difference between correct 

memories produced to happiness-related picture at time1 and correct memories 

produced to happiness-related picture at time2. There was no effect of time on memory 

accuracy related to the happiness pictures. 

 

 

The male participants had slightly more accurate memory than the females. 

However, this difference was not significant, and there was no significant effect of 

the sex of the participants’ memory accuracy. 

 

Do emotional questions affect the memory accuracy? 
It was aimed to investigate whether the manipulation in procedure of changing the 

emotive state of questions had an effect on the memory accuracy.  Therefore, 

direct comparison between correct memories produced by neutral questions and 

correct memories produced by emotional questions were conducted.  The 

questions used in the current experiment were either emotional or asked about 

central details in the pictures. The results showed that there was a significant effect 
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of the emotional content of the questions on memory accuracy. Questions with 

neutral content led the participants to have more accurate memory than questions 

with emotional content. In addition, there was a significant interaction effect 

between the time of the recall (immediate and delayed) and the emotional content 

of the questions. There was a decrease in the memory accuracy across time when 

using neutral questions, but there was larger decrease in the memory accuracy 

across time when using emotional questions. Our results were inconsistent with the 

results of Christianson, Loftus, Hoffman, and Loftus’s (1991) results in which they 

showed that the participants had better memory for objects that are informative, 

distinctive, or emotional, which obviously reflect better memory for a central 

detail of the emotional stimulus. Christianson and Loftus (1987) suggested that 

central information of emotional stimuli might be remembered better than the 

peripheral details of the same stimuli. Also, Burke, Heuer, and Reisberg (1992) 

found that participants remembered the central details in emotional stimuli better 

than in neutral stimuli over time. Our results showed that the participants’ memory 

was more accurate when tested about the peripheral details of the pictures 

(participants in experiment1 had more accurate memories than participants in 

experiment3). 

 

The results of the current experiment showed that accuracy of memory is 

diminished, and quality of memory is impaired, when leading emotional questions 

were used. The control group’s false memories increased when emotional 

questions were used, whereas using emotional questions did not increase the false 

memories produced by the dysphoric group.  

 

However, there are some limitations of the current study. Therefore, we should be 

careful in generalizing the results of the current experiment to real-life situations, 

because first there are some important differences between the settings of the 

current experiment and the real-world situations. The materials used in the current 

experiment were not autobiographical events, but rather emotional and non-

emotional pictures that were viewed by participants and had minimal personal 



236 

 

significance for them. Secondly, the experiment was conducted in the laboratory’s 

setting, and that is different from the real-life situations. 

 

Further research is required to examine the relationship between the false memory 

formation and more extreme emotion and personally-related materials. 

 

However, in the next chapter the false memory formation was investigated in the 

clinically depressed patients and control participants.  
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Chapter Six 
 

Experiment4: Investigating The Relationship 

between False Memory Formation and 

Emotional Response (Clinically depressed and 

Control individuals) 

 

6.1 Introduction 
 

“What distinguishes confabulations from lying is that typically there is no intent to 

deceive and the patient is unaware of the falsehood. It is an honest lying.” 

                                                                               Moscovitch (1995, p.226) 

 

Beck’s (1967; 1976) model of depression provides a good description of the 

depressed patient’s state of over-stimulation of specific schemata related to their 

disorder. Patients with depression usually repeat again and again negative 

schemata and focus their attention on them. Therefore they tend to remember, 

more negatively events and memories (Beck, 1967). Based on Beck’s model, 

patients with depression have biased memory for the negative events.  

Working along the same line, some studies argued that depression is associated 

with memory impairment. Patients with depression suffer from difficulty in 

regulating their negative mood states. Also, depression usually is associated with 

two major memory impairments. The first one is difficulties in cognitive control. 

For example the depressed patients have difficulty in focusing their attention to 

relevant stimuli and inhibition of irrelevant stimuli which results in memory 

mistakes. The second one is the negative affect associated with depressive 

disorders makes mood-congruent material more accessible and mood incongruent 

material less accessible (Joormann, Teachman, & Gotlib, 2009).  Metternich, 

Schmidtke and Hüll (2009) suggest that depression is associated with the memory 

impairments. Also, Clancy, McNally, Schacter, Lenzenweger and Pitman (2002) 



238 

 

found a significant relationship between the false recall and recognition to critical, 

non-studied words and depression as measured on the Beck Depression Inventory 

(BDI-II). 
 

However, in consistent with the suggestions from Beck’s model, the results of our 

previous studies have shown that the Dysphoric group had false memories 

significantly more than the false memories that the non-Dysphoric group had. The 

Dysphoric group have more impaired memory for the negative events than the 

normal non-Dysphoric individuals. 

 It should be noted that our previous samples were Dysphorics but not clinically 

depressed patients and the control groups. In this experiment the same paradigm 

and materials used in the experiment3 were used to investigate the phenomenon of 

false memory formation in the clinically depressed patients.  

 

The major purpose of this study was to determine whether depression is associated 

with an increased possibility of false memory formation or not. The experiment 

enabled the following questions to be addressed.  

• Are there memory consequences of leading people to confabulate answers 

about details which were not presented in a series of pictures? 

• Are patients with depression more or less susceptible to have false memory 

compared with normal individuals? 

• Is there a significant difference between false memory that participants 

have in relation to different emotional types of pictures (neutral, happy, 

fear, anger, disgust, and sadness)? 

• Does time influence false memory formation? 

• Does the sex of the participants influence false memory formation? 

• Does depression affect the memory accuracy? 

• Was there a significant difference between correct memory that 

participants had in relation to different emotional types of pictures (neutral, 

happy, fear, anger, disgust, and sadness)? 

• Does time influence memory accuracy? 

• Does the sex of the participants influence their memory accuracy? 
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6.1.1 Hypotheses: 
 

First: using leading questions may make people confabulate answers about details 

which were not presented in a series of pictures. 

Second: false memories produced by patients with depression will differ in the 

number of false memories produced by normal individuals (2-tailed hypothesis). 

Third: false memories that participants had to the pictures will differ in the number 

according to the emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness). 

Fourth: false memories produced at time1 will differ in the number of false 

memories produced at time2 (2-tailed hypothesis). 

Fifth: false memories produced by the female participants will differ in the number 

of false memories produced by the male participants (2-tailed hypothesis). 

Sixth: correct memories produced by patients with depression will differ in the 

number of correct memories produced by normal individuals (2-tailed hypothesis). 

Seventh: correct memories that participants had to the pictures will differ in the 

number according to the emotional types of pictures (neutral, happiness, fear, 

anger, disgust, and sadness). 

Eighth: correct memories produced at time1 will differ in the number of correct 

memories produced at time2 (2-tailed hypothesis). 

Ninth: correct memories produced by the female participants will differ in the 

number of correct memories produced by the male participants (2-tailed 

hypothesis). 

6.2 Method 
In this part of the thesis the methodological approach taken to address the aims 

will be described. The design and the ethical considerations and approval will be 

examined.  

The subject selection, recruitment, protocols, assessment instruments, materials 

and statistical analyses used in the study will be discussed.  
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6.2.1 Design 
 

A group of patients with depression was compared to group of normal controls 

regarding the false/correct memory. False/correct memories that participants had 

in relation to different emotional types of pictures (neutral, happiness, fear, anger, 

disgust, and sadness) were investigated. A mixed between-within-subjects design 

was used. The Dependent variable was the number of answers to the leading/true 

questions that the participants provided. The between-subjects Independent 

variable was the emotional status of the participants (with two levels: patients with 

depression or controls). The Within-subjects Independent variable was the 

emotional content of the pictures (with six levels: Neutral, Happiness, Fear, Anger, 

Disgust or Sadness) and the time of the recall (with two levels: immediate or one 

week later). Therefore, it is 2x2x6 experimental design. 

 

6.2.2 Ethical considerations 
 

Many of the possible ethical issues that could arise from this type of research were 

considered and addressed prior to the beginning of recruitment.  

Issues of informed consent were addressed by producing a clear Patients with 

depression consent form (see Appendix E). There was another consent form for the 

non-depressed participants (see Appendix Q). Issues of confidentiality were 

addressed by attributing a coding number to each participant’s data and by keeping 

all data in secured location (both physical and digital). All participants were made 

aware of these confidentiality procedures. Also, particular attention was paid to 

make clear to participants what the nature of the pictures they were going to see. 

This was made by the information sheets. There were information sheet for 

patients with depression (see Appendix G) and information sheet for control 

participants (see Appendix F). Participants were made aware that they were free to 

discontinue their participation in the research at any time they want.  
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6.2.3 Ethical Approval 
 

The Regional Research Ethics Committee for Lothian (see Appendix K) and the 

Research & Development Department (see Appendix L) approved the study 

protocol and design as well as the patients and controls information sheets and 

consent forms employed in the study. Patients were made aware that the 

experiment included seeing emotional and non-emotional pictures and then 

answering questions to investigate their memory accuracy. The ethical approval of 

the research (REC reference number: 10/s1102/5, Protocol number: 1.2) was taken 

prior to the beginning of data collection. The research was funded by the 

University of Edinburgh (see Appendix H) 

 

6.2.4 Participants 

6.2.4.1 Inclusion criteria: 

For the purpose of this research, inclusion and exclusion criteria were set prior to 

recruitment. The inclusion criteria for participants were: 

1) To have depression diagnosis made by an NHS consultant  

2) To be eighteen years of age or above 

3) To be a fluent English speaker in order to understand the information in the 

participants information sheet and the consent form.  

Participants would not be approached if: 

 

They had a known cognitive impairment such as perception difficulties that would 

prevent them seeing the pictures and understanding the information in the 

participants information sheet, consent and the questions later.  

As final inclusion/exclusion criteria, only participants who signed the consent form 

were included in the research.  
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6.2.4.2 Recruitment: 

Recruitment for experiment 5 was conducted between April 2010 and December 

2010. Psychiatrists in the NHS gave the patients with depression invitation letters 

to participate in the study (see Appendix O). Also, a letter was sent to the patient’s 

GP to inform him that his patients is participating in this study (see Appendix I). 

 

Participants: Sixty one (61) people participated in the study, 38 females, and 23 

males (41 currently diagnosed with depression, 20 controls). The mean age of the 

participants was 23.60 (SD=3.20) years old. The participants  were native 

 speakers  of  English,  dominant  right  handed,  and  with  no  perception 

difficulties. The participants were divided into two groups, patients with 

depression and controls. Participants were included in the depressed group if they 

currently met the criteria for Major Depression Disorder MDD. This diagnosis was 

based on assessments done prior to the study conducted by healthcare 

professionals (e.g., psychiatrist/GP). The never-disordered control group consisted 

of individuals with no current or past diagnosis of depression. Participants also 

completed the Beck Depression Inventory–II (Beck, Steer, & Brown, 1996), a 21-

item, self-report measure of the severity of depressive symptoms to examine how 

participants feel. 

 

The clinically depressed group consisted of forty one (41) patients (16 males, 25 

females). The mean age of the patients with depression was 23.85 (SD=3.59) years 

old. The mean of depressed people’s scores on BDI-II was 30.29 (SD=9.02) (see 

Table 20). 
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Table 20: The descriptive statistics of the patients with depression-experiment4. 

 

 

 

The controls matched the Patients with depression in their age, sex, and 

educational background.  The control group was recruited using an advert on the 

Facebook website (social networking website) (see Appendix N). The controls 

consisted of twenty (20) participants (7 males, 13 females). The mean age of the 

control participants was 23.10 (SD=2.17) years old. The mean of the controls’ 

scores on BDI-II was 2.20 (SD=1.76) (see Table 21). 

 

 

Descriptive Statistics 

 Classifications Values Total 

BDI-II Scores 0-13 Minimal 0 41 

14-19 Mild 7 

20-28 Moderate 12 

 29-63 severe 22 

Education Undergraduates 14 41 

Postgraduates 27 

Age From 18 to 25 28 41 

From 26 to 33 13 

Sex Females 25 41 

Males 16 

Marital Status Single 40 41 

Married 1 
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Table 21: The descriptive statistics of the control group-experiment4. 

 

 

6.2.4 Setting: 
 

The experiment was conducted in a quiet room at the School of Health in Social 

Science, at the University of Edinburgh. Each participant was tested individually. 

The same room was used for both sessions (time1 and time2). There was a 

computer in the room. Participants sat approximately three feet in front of a 

computer screen and were shown the picture slides on a power point file. 

 

Descriptive Statistics 

 Classifications Values Total 

BDI-II Scores 0-13 Minimal 20 20 

14-19 Mild 0 

20-28 Moderate 0 

 29-63 severe 0 

Education Undergraduates 10 20 

Postgraduates 10 

Age From 18 to 25 18 20 

From 26 to 33 2 

Sex Females 13 20 

Males 7 

Marital Status Single 20 20 

Married 0 
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6.2.5 Procedure  
 

All participants were asked to answer the Beck Depression Inventory Second 

Edition (BDI-II). The participants in the depressed group met clinical diagnosis by 

GPs or psychiatrists, which in the UK they are normally based on ICD-10. 

However, the BDI-II produces a single score that results from summing the items 

that correspond to the symptoms of depression.  There is a four-point scale for 

each item ranging from 0 to 3. On two items (16 and 18) there are seven options to 

indicate either an increase or decrease of appetite and sleep.  Cut score guidelines 

for the BDI-II are given with the recommendation that thresholds be adjusted 

based on the characteristics of the sample, and the purpose for use of the BDI-II.  

Total score of 0-13 is considered minimal range, 14-19 is mild, 20-28 is moderate, 

and 29-63 is severe.  

In this experiment we used the same pictures and questions used in experiment3. 

There were two questions for each picture: leading and true questions. The leading 

and true questions designed as emotional questions. The questions ask about the 

central and the most emotional details in the pictures or included emotional words. 

The experiment was divided into two main stages; investigating the relationship 

between false memory formation and emotional response, and investigating 

whether the provoked confabulation would become a false memory. The 

experiment was divided into two sessions one week apart. 

We aimed to examine the relationship between false memory formation and 

emotional response in the Depressed and the non-Depressed participants. For 

comparison purposes, the same paradigm was applied to both groups. In the first 

session participants signed an informed consent to take part. They were informed 

that they would be shown a series of pictures and during this presentation they 

were required to rate their emotional response to each picture on a scale of 1 to 20. 

They were also told they would be asked questions after the experiment regarding 

the pictures they had seen.  
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The pictures were shown to participants on a laptop in the form of a PowerPoint 

presentation. Each picture was presented for five seconds, then there was a blank 

slide for 5 seconds after each picture during which the participants recorded their 

emotional ratings for the picture. The emotional pictures represent the basic 

emotions of Happiness, Fear, Anger, Disgust, and Sadness (the pictures used 

according to the British study’s results). Those five emotional categories of the 

pictures were chosen because these basic emotions appear on almost all lists (e.g. 

Power & Dalgleish, 2008). Accordingly, there were two emotional classifications 

of the pictures: the subjective classification and the objective classification. The 

objective classification means how the pictures were rated by the IAPS. The 

subjective classification means the participant’s emotional response to each picture 

(how they rate their emotional responses to the pictures). However, the subjective 

classifications of the pictures were about the same as the objective classification 

(except for a few cases). The participants classified the emotions provoked by the 

pictures similarly to what the pictures were rated by IAPS. That is why we 

considered the objective classification of the pictures in our statistical analyses 

(see Appendix V). 

Once they had seen the pictures and rated their emotional responses, the 

participants were given set of 60 questions related to the pictures they had seen. 

There were two questions related to each picture (“leading” and “true” questions) 

(see Appendix P). Leading questions were designed to elicit a response by asking 

participants about items that were not actually presented in the pictures. True 

questions ask about items that were presented in the pictures (see Figure 42).  

 

The second session of the experiment investigated whether the provoked confabulation 

would become a false memory. This session was aimed at determining  if 

 the confabulated  answers  would  subsequently  be  consolidated  as  false  memory. 

Therefore, after participating in the first session of the experiment, participants   were 

asked to return and be tested again exactly one week later. They were asked  the  same 

 questions  used  in  the  first session,  although  they  were not shown  the  pictures 

 again. 

 



 

 

 

 

 

Figure 42: False Memory formation procedure
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False Memory formation procedure-experiment 4. 
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Example1: in the picture of water-slide: 

What was floating in the water at the bottom of the slide? (Leading question) 

What was the colour of the mats the happy children were sliding on? (True 

question) 

The participant who answered the leading question with the response such as 

“mat”, his answer was considered as false memory. The participant who answered 

the true question with the response such as “blue”, his answer was considered as 

correct memory. 
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Example2: in the picture of the family sitting beside the fire place: 

What was the pleasant gift the man gave to his wife? (Leading question) 

How many children were in the picture? (True question) 

 

The participant who answered the leading question with the response such as “ring”, his 

answer was considered as false memory. The participant who answered the true question 

with the response such as “one”, his answer was considered as correct memory. 
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6.3 Results 
 

The results showed that there that there was a significant association between the 

participants’ BDI-II scores and their age, t (60) =22.41, p <0.001, r=0.94. The 

older participants scored higher on BDI-II M=26.66 (SD=13.51) than the younger 

participants M=19.26 (SD=15.45).  

There was a significant relationship between the participants’ BDI-II scores and 

their educational background, t(60) =41.33, p<0.001, r=0.96. The postgraduate 

participants scored higher on the BDI-II M=23.54 (SD=15.51) than the 

undergraduate participants M=17.29 (SD=14.28). 

There was a significant relationship between the participants’ BDI-II scores and 

their sex, t (60) =22.00, p<0.001, r=0.88. The female participants scored higher on 

the BDI-II M=21.94 (SD=16.08) than the male participants M=19.65 (SD=13.93). 

 

6.3.1 False Memory Formation 
 

The normality of the data distribution was investigated using the Shapiro-Wilk 

test. The false memories of the depressed group, W(41)=0.97, p>0.05, and the false 

memories of the control group, W(20)=0.96, p>0.05 were both normally 

distributed. 

Homogeneity assumptions were not violated; the variances in the both the 

depressed and the control samples are equal, Levene’s tests was not significant 

F(1, 59)=0.16, p>0.05. 

 

The results showed that there was a main effect of the depression status of the 

participants on false memory formation F (1, 59) = 52.16, p < 0.001, r =0.46. 

Scores revealed that the Depressed participants had false memories M=2.55 

(SD=0.40) significantly more than the false memories that controls had M=1.83 

(SD=0.34). 

 

Mauchly’s test indicated that the assumption of sphericity had been violated 

(χ2(14)=42.26,p<0.001). Therefore, the corrected Greenhouse-Geisser values are 

reported. The results show that false memories differed according to the emotional 
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content of the pictures, F(3.90, 230.4) =196.5, p <0.001, r= 0.76. There was a 

main effect of the emotional content of the pictures on false memory formation. 

The highest numbers of false memories were produced to the sadness pictures 

M=3.62 (SD=0.68), and the lowest numbers of false memories were produced to 

the disgust-related pictures M=0.43 (SD=0.41).  

 

There was a significant interaction effect between the emotional content of the pictures 

and the emotional status of the participants, F(5,55)=8.08, p<0.001, r =0.12. 

Numerically, some emotions showed stronger effects of depression than other emotions. 

This interaction was followed up by t-tests that were corrected for Type I error using the 

Bonferroni procedure and the following results were found: compared to the control 

group, the depressed group produced significantly more false memories to the neutral-

related pictures t(59)=4.34, p<0.008, to the fear-related pictures t(59)=6.82, p<0.008, to 

the anger-related pictures t(59)=3.65, p<0.008, and to the sadness-related t(59)=6.06, 

p<0.008. The results showed that not all the comparisons between the false memories 

produced by the depressed and control groups to emotional content of the pictures were 

significant. There were no significant differences between the false memories produced 

by the depressed and control groups to the happiness and disgust pictures (see Figure 

43). 
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Figure 43: False memories that participants had – experiment4 

 

 

 

 

The results showed that there was a main effect of time on false memory formation 

F(1,59)=164.3, p<0.001, r =0.73. Scores revealed that participants had false memories 

at time2 M=2.67 (SD=0.64) significantly more than the false memories they had at 

time1 had M=1.70 (SD=0.47). 

 

There was no significant interaction effect between time and the participant’s emotional 

status, F(1, 59)=0.24, p>0.05. False memories produced by both the Depressed and the 

control groups increased across time.  

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between Emotional content of the pictures and time 

(χ2(14)=64.86, p<0.001). Therefore, the corrected Greenhouse-Geisser values are 

reported. The results showed that false memories related to different emotional 

content of the pictures differed significantly across time, F(3.65, 215.6)=12.27, p 

<0.001, r= 0.17 (see Table 22). Numerically, some emotions showed stronger 

effects of time than other emotions (see Table 23). This interaction was followed 

up by t-tests that were corrected for Type I error using the Bonferroni procedure 

and the following results were found: The participants produced more false 
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memories at time 2 compared with time 1, and this effect was significant for the 

neutral-related pictures t(120)=7.51, p<0.008, the happiness-related pictures 

t(120)=4.55, p<0.008, the fear-related pictures t(120)=7.45, p<0.008, the anger-

related pictures t(120)=5.83, p<0.008, and the sadness-related pictures 

t(120)=3.90, p<0.008. The results showed that all comparisons between false 

memories produced at time 1 and false memories produced at time 2 were 

significant except for disgust-related pictures. The false memories that the 

participants produced to the disgust-related pictures at time1 was not significantly 

different from false memories that the participants produced to the disgust-related 

pictures at time2 (see Figure 44). 

 

There was a significant interaction effect between emotional content of the pictures, 

time and the participant’s emotional status, F (5, 55) =7.74, p<0.001, r=0.11. False 

memories produced by the Depressed and the control groups to different emotional 

content of the pictures increased across time. 

 

 

Figure 44: False memories that participants had to emotional and non-emotional pictures increased 

across time-experiment4 
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Table 22: False memories that participants had at time1 –experiment 4. 

 Emotional  

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral Pictures Depressed 41 4 0 4 1.09 1.11 

Controls  20 2 0 2 0.85 0.81 

Happiness 

Pictures 

Depressed 41 3 2 5 3.24 1.09 

Controls  20 5 0 5 2.60 1.46 

Fear Pictures Depressed 41 2 1 3 2.21 0.68 

Controls  20 3 0 3 0.85 0.67 

Anger Pictures Depressed 41 2 1 3 1.46 0.55 

Controls  20 2 0 2 0.90 0.64 

Disgust Pictures Depressed 41 1 0 1 0.41 0.49 

Controls  20 1 0 1 0.40 0.50 

Sadness 

Pictures 

Depressed 41 2 3 5 3.85 0.61 

Controls  20 3 0 3 2.60 0.75 
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Table 23: False memories that participants had at time2 –experiment4 

 Emotional 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Depressed 41 4 1 5 3.19 1.07 

Controls  20 3 0 3 1.45 0.94 

Happiness 

Pictures 

Depressed 41 2 3 5 3.80 0.74 

Controls  20 3 2 5 4.05 0.75 

Fear Pictures Depressed 41 4 1 5 3.85 1.27 

Controls  20 4 0 4 2.45 1.23 

Anger 

Pictures 

Depressed 41 4 0 4 2.63 1.31 

Controls  20 4 0 4 1.75 0.96 

Disgust 

Pictures 

Depressed 41 1 0 1 0.56 0.50 

Controls  20 1 0 1 0.35 0.48 

Sadness 

Pictures 

Depressed 41 3 2 5 4.29 0.81 

Controls  20 3 2 5 3.75 0.78 
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6.3.1.1 Investigating the relationship between the sex of the 

participants and false memory formation: 

The male participants had false memory M=2.26 (SD=0.44) slightly more than the 

female participants M=2.15 (SD=0.34). However, this difference was not 

significant, and there was not a significant effect of the sex of the participants on 

false memory formation F (1, 57) = 1.00, p > 0.05. In other words, the false 

memories females had about the same as the false memories that males had. There 

was no significant interaction effect between the depression and the sex of the 

participants, F(1,57)= 0.86, p> 0.05. 

There was no significant interaction effect between the emotional content of the 

pictures (Neutral, Happiness, Fear, Anger, Disgust, or sadness) and the 

participants’ sex, F(5,53)=1.37, p> 0.05. In other words, the effects of the 

emotional content of the pictures were the same on females and males. In addition, 

there was no significant interaction effect between time of the recalling stage (time 

1 and time 2) and the participants’ sex, F (1, 57) = 0.07, p > 0.05. The interaction 

of emotional content of the pictures X Depression X Sex was not significant, F(5, 

53)=0.26, P>0.05. The interaction of time X Depression X Sex was significant, 

F(1, 57)=7.19, P<0.05, r=0.11. The interaction of emotional content of the 

pictures X time X sex was not significant, F(5,53)=0.70, P>0.05. The interaction 

of emotional content of the pictures X time X Sex X Depression was not 

significant, F(5, 53)=0.73, P>0.05. 

 

 

6.3.2 Correct memories: 
 

The normality of the data distribution was investigated using the Shapiro-Wilk 

test. The correct memories of the depressed group, W(41)=0.96, p>0.05, and the 

correct memories of the control group, W(20)=0.94, p>0.05 were both normally 

distributed. 

Homogeneity assumption was not violated; the variances of correct memories in 

the both the depressed and the control samples are equal, Levene’s tests was not 

significant F(1, 59)= 0.40, p>0.05. 
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The results showed that there was no main effect of the emotional status of the 

participants on their memory’s accuracy F (1, 59)=1.71, p> 0.05. Scores revealed 

that the control participants had correct memories M=3.00 (SD=0.32) more than 

the correct memories that the depressed patients had M=2.86 (SD=0.41), but this 

difference was not significant.  

 

Mauchly’s test indicated that the assumption of sphericity had not been violated 

for the relationship between the Emotional content of the pictures and correct 

memories (χ2(14)=18.00, p>0.05). The results show that correct memories 

significantly differed according to the emotional content of the pictures, F(5, 

55)=19.83, p <0.001, r=0.25. There was a main effect of the emotional content of 

the pictures on the memory accuracy. The highest numbers of correct memories 

were produced by disgust-related pictures M=3.57 (SD=0.70), and the lowest 

numbers of correct memories were produced by the sadness-related pictures 

M=2.31 (SD=0.71).  

 

There was a significant interaction effect between the emotional content of the pictures 

and the participant’s emotional status, F(5,55)= 2.56, p< 0.05, r=0.04. The results 

showed that some emotions showed stronger effects of depression than other emotions 

(see Figure 45). This interaction was followed up by t-tests that were corrected for Type 

I error using the Bonferroni procedure and the following results were found: compared 

to the depressed group, the control group produced significantly more correct memories 

to the fear-related pictures t(59)=3.02, p<0.008. The control group produced correct 

memories to the anger-related pictures more than the depressed group, but this 

difference was not significant t(59)=1.44, p>0.008. The results showed that all 

comparisons were not significant, however, except for the fear-related pictures. The 

control group had significantly more accurate memory to the fear-related pictures than 

depressed group. The memory accuracy of depressed and control groups differed 

according to the emotional content of the pictures. The control group had more accurate 

memory to the happiness, fear, anger and sadness pictures than depressed group, though 

all differences were not significant except for the fear-related pictures. The depressed 
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group had more accurate memory to the neutral and disgust pictures than control group, 

though all differences were not significant.  

 

Figure 45: Correct Memories-experiment4 

 

 

 

The results showed that there was a main effect of time on the memory accuracy 

F(1,59)=29.72, p < 0.001, r =0.33. Scores revealed that participants’ memories were 

significantly more accurate at time1 M=3.14 (SD=0.56) than their memories at time2 

M=2.72 (SD=0.38).  

There was no significant interaction effect between time and the participant’s emotional 

status, F(1, 59)=1.00, p>0.05. The accuracy of memory for both the Depressed and the 

control groups decreased across time. 

 

Mauchly’s test indicated that the assumption of sphericity had been violated for 

the relationship between Emotional content of the pictures and time (χ2(14) = 

31.51, p<0.01). Therefore, the corrected Greenhouse-Geisser values are reported. 

The results show that correct memories related to different emotional content of 

the pictures differ significantly across time, F(4.06, 239.9) =2.69, p<0.05, r=0.04 

(see Table 24). Numerically, correct memories related to pictures decreased across 

time and that decrease differed according to the emotional content of the pictures 
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(see Table 25). This interaction was followed up by t-tests that were corrected for 

Type I error using the Bonferroni procedure and the following results were found: 

The participants produced more correct memories at time 1 compared with time 2, 

and this effect was significant for the happiness-related pictures t(120)=5.07, 

p<0.008, and the fear-related pictures t(120)=4.01, p<0.008, The results showed 

that all comparisons between correct memories produced at time 1 and correct 

memories produced at time 2 were not significant except for happiness and fear 

pictures. The correct memories that the participants produced to the happiness and 

fear pictures at time1 significantly decreased comparing to the correct memories 

that the participants produced to the happiness and fear pictures at time2. The 

accuracy of memory to the happiness and fear pictures significantly decreased 

across time (see Figure 46)  

 

There was a significant interaction effect between emotional content of the pictures, 

time and the participant’s depression status, F (5, 55) =5.66, p <0.001, r=0.08. Correct 

memories produced by the Depressed and the controls groups to different emotional 

content of the pictures decreased across time. 

 

Figure 46: Correct memories to emotional and non-emotional pictures across time-experiment4 
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Table 24: Correct memories that participants had at time1 –experiment 4. 

 Emotional 

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Depressed 41 4 1 5 3.48 1.20 

Controls  20 4 1 5 2.90 1.11 

Happiness 

Pictures 

Depressed 41 5 0 5 3.21 1.29 

Controls  20 3 2 5 3.40 0.94 

Fear Pictures Depressed 41 4 1 5 3.51 1.16 

Controls  20 4 1 5 3.30 1.08 

Anger 

Pictures 

Depressed 41 3 1 4 2.60 1.15 

Controls  20 4 1 5 3.00 1.07 

Disgust 

Pictures 

Depressed 41 2 3 5 3.63 0.58 

Controls  20 3 2 5 3.75 0.71 

Sadness 

Pictures 

Depressed 41 4 0 4 2.21 1.08 

Controls  20 3 1 4 2.70 0.92 
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Table 25: Correct memories that participants had at time2 –experiment4 

 Emotional  

status 

N Range Minimum Maximum M SD 

Emotional 

content of the 

pictures 

Neutral 

Pictures 

Depressed 41 3 1 4 2.85 0.93 

Controls  20 3 2 5 3.00 1.07 

Happiness 

Pictures 

Depressed 41 4 0 4 2.29 0.78 

Controls  20 3 1 4 2.45 0.88 

Fear Pictures Depressed 41 2 1 3 2.24 0.85 

Controls  20 3 2 5 3.50 0.82 

Anger 

Pictures 

Depressed 41 3 1 4 2.43 0.80 

Controls  20 3 1 4 2.70 0.86 

Disgust 

Pictures 

Depressed 41 4 1 5 3.75 0.99 

Controls  20 4 1 5 3.15 1.22 

Sadness 

Pictures 

Depressed 41 3 0 3 2.12 0.74 

Controls  20 2 1 3 2.20 0.76 
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6.3.2.1 Investigating the relationship between the sex of the 

participants and memory accuracy 

 

The female participants had slightly more accurate memory M=2.98 (SD=0.35) than the 

males M=2.84 (SD=0.41). However, this difference was not significant, and there was 

no a significant effect of the sex of the participants’ memory accuracy F (1, 57)=1.77, p 

> 0.05. There was no significant interaction effect between the emotional status of the 

participants and their sex, F(1,57)=0.05, p > 0.05.  

 

There was no significant interaction effect between the emotional content of the 

pictures (Neutral, Happiness, Fear, Anger, Disgust, or sadness) and the 

participants’ sex, F(5,53)=2.19, p> 0.05. In other words, the effects of the 

emotional content of the pictures were same on females and males. This result tells 

us that the profile of correct memories across different emotional content of the 

pictures was not different for men and women. In addition, there was no 

significant interaction effect between time of the recalling (time1 and time2) and 

the participants’ sex, F (1, 57)=0.77, p > 0.05 (see Table 85). We can conclude 

that the time effects on the memory accuracy of males and females were equal. 

The interaction of emotional content of the pictures X Depression X Sex was not 

significant, F(5, 53)=0.37, P>0.05. The interaction of time X Depression X Sex 

was not significant, F(1, 57)=0.39, P>0.05. The interaction of emotional content of 

the pictures X time X sex was not significant, F(5,53)=0.86, P>0.05. The 

interaction of emotional content of the pictures X time X Depression X Sex was 

not significant, F(5, 53)=1.48, P>0.05. 
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6.4 Discussion 
 

“In the context of therapy, with a patient who is psychologically dysfunctional and 

actively seeking help, the probability of memory distortion and fabrication is 

multiplied many times over”  

                                                                                      (Conway, 1997, p.1) 

The current experiment was designed to examine the influence of depression on 

false memory formation. Interest in this study centred on investigating whether 

patients with depression are more or less susceptible to producing false memories 

than non-depressed (control) participants.  It was hypothesized, based on the 

results of our findings from experiments 1, 2 and 3 that the patients with 

depression are more susceptible to produce false memories than controls. 

However, the results showed that, there was the main effect of the emotional status 

of the participants on false memory formation. The results showed that that there 

was a significant association between the participants’ BDI-II scores and their age. 

The older participants scored higher on BDI-II than the younger participants. 

There was a significant relationship between the participants’ BDI-II scores and 

their educational background. The postgraduate participants scored higher on the 

BDI-II than the undergraduate participants. In addition, there was a significant 

relationship between the participants’ BDI-II scores and their sex. The female 

participants scored higher on the BDI-II than the male participants. 
 

 

Are there memory consequences of leading people to confabulate 

answers about details which were not presented in a series of 

pictures? 

The findings show that accuracy of memory is diminished, and quality of memory 

is impaired, in both immediate and delayed recall conditions when leading 

questions were used to elicit responses. The leading questions were the questions 

that suggested content not in evidence.  

This finding might be interpreted using the source monitoring approach. That 

means participants made mistakes in discriminating between two external sources 
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of information: the information that was in the leading question and the 

information that was presented in the pictures. The participants mistakenly decided 

that they saw the details mentioned in the leading questions only. 

 

 

 

Are patients with depression more or less susceptible to have false 

memory compared with normal individuals? 

Depression is significantly associated with memory impairment (e.g., Fennig, 

Levine, Naisberg, & Elizur, 1987). Studies on the memory of patients with 

depression’s memory have showed that patients with depression may have a 

memory bias for emotional information (e.g. Banos, Medina & Pascual 2001; 

Watkins & Brown 2002). Patients with depression displayed poorer recall on the 

free-recall task than control individuals (Ellis et al., 1984). Memory impairment 

associated with depression is not only for the recall task but also for the 

recognition task. Depression and memory impairment are significantly associated 

for both recall and recognition tasks (Zembar, & Niederehe, 1995). 

The patients with depression had false memories significantly more than the false 

memories that controls had.  

The clinically depressed patients’ answers to the leading questions were not 

accurate but showed a high degree of fabrications.   

Our results are consistent with the results of Howe and Malone (2011) which 

showed that that participants with depression falsely recognised significantly more 

depression-relevant critical lures than the non-depressed participants.  

 

This can be due to the fact that patients with depression may have deficits in 

cognitive control namely; memory monitoring which means difficulties in 

discriminating what has happened from what has not. This results in an overall 

decrease in memory accuracy. Also, it is possible that the deficit in memory 

monitoring may lead the patients with depression to think that they saw in the 

pictures the details that were mentioned only in the leading questions. 
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Was there a significant difference between false memory that 

participants had in relation to different emotional types of pictures 

(neutral, happy, fear, anger, disgust, and sadness)? 

 

The relationship between false memory formation and emotional content of the 

pictures was investigated. The results showed that there was a main effect of the 

emotional content of the pictures on false memory formation. Participants differed 

in their false memory significantly according to the emotional content of the 

pictures they saw. At time 1 and time 2, patients with depression produced the 

highest number of false memories to the sadness-related pictures, and they 

produced the lowest number of false memories to the disgust-related pictures. At 

time 1, the control group produced the highest number of false memories to the 

sadness-related pictures and to the happiness-related pictures. Also, the control 

group produced the lowest number of false memories to the disgust-related 

pictures at time 1. At time 1, the false memories produced by the control group to 

happiness-related pictures were exactly the same as false memories they produced 

to the sadness-related pictures. So, the highest number of false memories produced 

by the control group at time1 was to happiness and sadness pictures. However, that 

was not the case at time 2 because the lowest rate of false memory that controls 

had was to disgust-related pictures, and the highest rate of false memory that 

controls had at time 2 was produced to pictures with happiness content.  

When the relationship between the emotional content of the pictures and the 

participant’s emotional status was investigated, the results showed that the 

depressed group produced false memories to the pictures significantly more than 

the control group. However, some emotions showed stronger effects of depression 

than other emotions, with fear, anger and sadness showing the strongest. The 

differences between the false memories produced by depressed and control groups 
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were not all significant but they were particularly large in fear, anger and sadness 

pictures. The depression had a strong effect on the emotions of happiness, anger 

and sadness. However, not all the comparisons between the false memories 

produced by the depressed and control groups to emotional content of the pictures 

were significant. There were no significant differences between the false memories 

produced by the depressed and control groups to the happiness and disgust 

pictures.  

 

Does time influence false memory formation? 

The relationship between the time and false memory formation was investigated. The 

results showed that there was a main effect of the time on false memory formation. The 

participants at time 2 had false memory significantly more than false memory they had 

at time 1. When the relationship between the emotional content of the pictures and time 

was investigated regarding the false memory, the results showed that the participants 

produced false memories to the pictures at time 2 more than at time 1. However, some 

emotions showed stronger effects of time than other emotions. The results showed that 

all comparisons between false memories produced at time 1 and false memories 

produced at time 2 were significant except for disgust-related pictures. The false 

memories that the participants produced to the disgust-related pictures at time1 was not 

significantly different from false memories that the participants produced to the disgust-

related pictures at time2. 

 

Does the sex of the participants influence false memory formation? 

The male participants produced more confabulated responses, and hence false 

recall, to the emotional pictures than the female participants did. However, this 

difference was not significant. The sex of the participants did not have significant 

influence on false memory formation. 
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Does the emotional response to the pictures affect the participants’ 

accuracy of memory? 

The participants’ responses to the true questions are called the correct memories.  

At time 1, there was no significant effect of the emotional status of the participants 

on their memory accuracy. At time 1, the control group had correct memories 

more than depressed group, but this difference was not significant. Both the 

depressed and the control groups produced the highest numbers of correct 

memories to the disgust-related pictures, and the lowest numbers of correct 

memories to the sadness-related pictures at time 1. At time 2, there was a 

significant effect of the emotional status of the participants on their memory 

accuracy. At time 2, the control group had correct memories significantly more 

than the depressed group. 

At time 2, patients with depression produced the highest numbers of correct 

memories to the disgust-related pictures, and the lowest numbers of correct 

memories to the sadness-related pictures. At time 2, the control group produced 

the highest numbers of correct memories to the fear-related pictures, and the 

lowest numbers of correct memories to the sadness-related pictures. The emotion 

acts differently because of the materials used. 

 

These findings did not support the findings of Howe and Malone’s (2011) research 

in which they found that patients with depression did not have lower rates of 

correct recognition for depression-relevant words than non-depressed participants. 

Depressed patients’ memory accuracy was no worse than controls’ memory 

accuracy. Also, our results were inconsistent with the results of Moritz et al. 

(2005) who suggested that participants with depression had accurate memory with 

emotional material as well as non-depressed participants. 

However, Moritz et al. (2008) found that participants with depression produced 

higher rates of true and false recognition for emotional materials. Our findings 

supported the results of Moritz et al.’s (2008) findings.  Our results showed that 

participants differed in their memory accuracy significantly according to the 

emotional content of the pictures they saw. In general, the highest number of 

accurate memories was related to disgust-related pictures, and the lowest number 
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of accurate memories was related to the sadness-related pictures. That means the 

depressed individuals’ memory for the sadness pictures was not accurate. 

The effect of depression on memory accuracy was investigated. The results 

showed that, the depressed group produced correct memories to the neutral-related 

pictures more than the control group, but this difference was not significant. The 

comparisons between the memory accuracy of depressed and control groups 

related to the emotional and non-emotional pictures were different. The results 

showed that all comparisons were not significant, however, except for the fear-

related pictures. Some emotions showed stronger effects of depression than other 

emotions. The control group had significantly more accurate memory to the fear-

related pictures than depressed group. The memory accuracy of depressed and 

control groups differed according to the emotional content of the pictures. The 

control group had more accurate memory to the happiness, fear, anger and sadness 

pictures than depressed group, though all differences were not significant except 

for the fear-related pictures. The depressed group had more accurate memory to 

the neutral and disgust pictures than control group, though all differences were not 

significant.  

 

The important finding of the experiment4 was that patients with depression had the 

highest false memories to the sadness-related pictures and they had lowest rate of 

correct memories to the sadness-related pictures. The depressed patients had the 

highest correct memories to the disgust-pictures. These findings are consistent 

with Howe and Malone’s (2011) results that found that participants with 

depression had less accurate memory regarding the negative items than non-

depressed participants. However, Howe and Malone (2011) did not find significant 

difference between depressed and non-depressed participants regarding the correct 

recognition for positive or depression relevant items. 

 

The results showed that there was a main effect of time on the memory accuracy. 

Participants’ memories were significantly more accurate at time 1 than their 

memories at time2. When the relationship between the emotional content of the 

pictures and time was investigated regarding the memory accuracy, the results 
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showed that the participants produced correct memories to the pictures at time 1 

more than at time 2. However, some emotions showed stronger effects of time than 

other emotions. The comparisons between correct memories produced at time 1 

and correct memories produced at time 2 were not significant except for happiness 

and fear pictures. The correct memories that the participants produced to the 

happiness and fear pictures at time1 significantly decreased comparing to the 

correct memories that the participants produced to the happiness and fear pictures 

at time2. The accuracy of memory to the happiness and fear pictures significantly 

decreased across time. 

 

The female participants had slightly more accurate memory than the males. However, 

this difference was not significant, and there was no a significant effect of the sex of the 

participants’ memory accuracy  

 

 

The main implication of the current study was that therapists should be careful 

when discussing topics that trigger the negative schema of the depressed 

individuals. The therapists should avoid allowing the depressed individuals 

recalling personal experiences while focusing on sad thoughts, experiences or life 

events. However, we should be careful in generalizing the results of the current 

experiment to the real-life situations or psychotherapy sessions, because there are 

some important differences between the settings of the current experiment and the 

real-world situations or psychotherapy sessions. The experiment was conducted in 

the in a laboratory setting, and that is different from the real-life situations or 

psychotherapy sessions. The materials used in the current experiment were not 

autobiographical events, and did not include personal relevant information, but 

rather the materials were emotional and non-emotional pictures that had minimal 

personal significance for them.  Perhaps the results of the memory biases would be 

different if the materials included personal relevant information to the participants. 

 

As a conclusion, It could be thought that people tend to remember things they 

love, like, enjoy, etc. So, if the sadness-related pictures cause more pain to the 

patients with depression, it is reasonable and understandable why they had more 
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false memories to the sadness-related pictures and they had the least accurate 

memories. Depressed people recall sadness which did not occur. 
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Chapter Seven 

General Discussion 

 

“People’s memories are not only the sum of all that they have done, but there is 

more to them: The memories are also the sum of what they have thought what they 

have been told, what they believe” (Loftus, 2003). 

 

Our memories of events are subject to reconstruction and reform rather than 

remaining as intact representations accurately depicting the events we saw. A large 

body of evidence shows that human memory is malleable and susceptible to 

several distorting factors such as misleading questions, social pressure and 

imagination (Poole & Lindsay, 2001). The present studies were designed to 

investigate whether leading questions affect the accuracy of the participants’ 

memory of pictures; and more importantly, investigated whether there was a 

relationship between emotional responses to a picture and subsequent rates of false 

memory formation. We examined whether or not there was something particularly 

memorable about emotional events. The present studies were designed to 

investigate whether or not Depressed people are more susceptible to produce false 

memories. Also, the relationship between depression and false memory was 

examined. Thus, using leading questions, the effects of misinformation on memory 

for stimuli with happy, fear, anger, disgust, sadness or neutral content were 

compared. Five studies were conducted to investigate false memory formation and 

the main results are discussed in the following section. 

 

7.1 The leading questions affect the memory accuracy 

 
The memory consequences of leading subjects to confabulate answers about 

details that were not present in a series of pictures presented to them were 

investigated. The findings show that accuracy of memory is reduced, and quality 
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of memory is impaired, in both immediate and delayed recall conditions when 

leading questions were used to elicit responses (see Figure 47). 

 

The studies conducted in this thesis supported the findings of previous research on 

false memory (e.g., Yuille & Cutshall, 1989) that exposing to leading questions 

would impair the memory accuracy and as a result participants produced false 

memory. Also, the results of the present thesis supported the findings of Cooley’s 

(2008) results that showed that the use of leading questions, or misinformation, 

may increase the possibility that people will produce false memory. Using leading 

questions increases the susceptibility to false memory formation more than using 

general questions. 

However, there are some theories and approaches that can interpret our findings 

that using leading questions made the participants produce false memories. 

The Retroactive interference theory can contribute to our understanding of false 

memory formation. Retroactive interference happens when a person has difficulty 

recalling old information because of newly learned information. Newly learned 

information mixed up with the old information and makes it difficult to be 

retrieved. Thus, in the current thesis the participants’ memory of the details 

presented in the pictures can be interfered with information provided by the 

leading questions. This Retroactive interference between what really have been 

seen in the pictures and what was read in the leading questions probably caused 

people to think that they saw the leading questions’ details in the pictures.  

In the same line, the Source-Monitoring Framework Johnson (1983) can be 

employed to explain our results of false memory formation. The Source-

Monitoring Framework explains how people distinguish between memories from 

different sources. According to the Source-Monitoring Framework when people 

are given misinformation about details that never happened in the original event 

they witnessed earlier, and then asked to recall the original information they may 

be confused between the source of their information and as a result they may recall 

the misinformation instead of the original information. Thus, in this thesis, 

participants were given misinformation using leading questions and they were 

asked about details that never exist in the pictures they saw earlier. The leading 
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questions may lead the participants to confuse between the sources of the 

information mentioned in the leading questions and as a result they may think that 

they saw those details in the pictures. The leading questions led the participants to 

be confused about the source of the leading questions’ details (either in the source 

were the pictures or the questions) which resulted in confabulating answers to the 

leading questions. Thus, when participants were given the misinformation about 

details that never happened in the original event through the leading questions, and 

then, they were asked to recall the original information presented in the pictures, 

they may be confused between the sources of their information and recall the 

misinformation in the leading question instead of the original information (Lyle & 

Johnson, 2006). The participants used their schemas to answer the leading 

questions. Participants produced false memories because of the tendency of the 

human brain to fill in gaps in information with other information that seems 

relevant and logical (Roediger & McDermott, 1995). They felt the gaps in their 

memories by using their schemas, knowledge and previous experience (Bartlett, 

1932). The high number of false memories can be explained in the light of 

Schemata theory.  Schema theory, or the reconstructive theories of memory, 

postulates that we organise our memory in a way that fits in with our previous 

experience, or schemata. When we remember events, gaps in our memory 

are reconstructed based on our schema (Bartlett, 1932). 

Also, participants may produce false memories not only because of the tendency of 

the human brain to fill in gaps in information but also because of the tendency of 

the human brain to jump to conclusions and make assumptions based on a few 

logic memory cues or even with no cue or evidence (Chan & McDermott’s, 2006). 

The cues in this thesis were the leading questions, because the participants perhaps 

thought that because the details were mentioned in the leading questions they must 

be in the pictures. Accordingly, they believed that leading questions’ details were 

actually presented in the pictures and as a result they confabulated answers to the 

leading questions. 

In addition, Dual-Process theory can add to explaining the results. Dual-Process 

theory suggests that the feeling of familiarity occurs when people attribute the 

perceived discrepancy to the previous experience. When people exposed to 
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information first and then misinformation, the familiarity of the items mentioned 

in the misinformation leads people to think they studied those items before 

(Whittlesea & Williams, 2000). When the participants in the current experiment 

read the leading questions at time1 that may create the feeling of familiarity of 

leading questions’ details. False memory formation at time2 may occur because of 

familiarity feeling cause by leading questions used at time1.  

 

The high proportion of false memories that the participants had cannot be 

explained by demand characteristics alone. Because even the studies applied on 

animals showed that misinformation affect the memory accuracy.  Loftus (2005) 

stated “The observation of a misinformation effect in nonverbal creatures also 

suggests that the misinformation effects are not a product of mere demand 

characteristics. That is, they are not produced by “people” who give a response just 

to please the experimenter, even when it is not the response they think they should 

give” (Loftus, 2005, p.363). We do not think that the participants formed false 

memories only to satisfy the experimenter, even when it was not the response they 

though they should give because of the procedure used in our studies, and because 

of the profile of false memories that differed significantly across the emotional 

categories.  

 

  



 

Figure 47: Leading questions about emotional events facilitate producing false memory, 

these false memories increased across time

 

 

7.2 Emotional status of the participants and false memory 

formation 
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memory bias that results in producing more false memory and less accurate 
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memories than healthy controls. The results of the current studies supported the 

Beck’s schema theory, in that the depressed/depressed participants had more false 

memories than normal individuals. 

 

Our results show that Depressed\depressed group are more prone to report false 

memory compared to healthy controls, but not for the disgust pictures. This may 

because of difficulties in concentration that Depressed\depressed individuals suffer 

from. However, our study provides further evidence that people with low mood are 

more prone to report false memory compared to healthy controls (e.g. Yeh & Hua, 

2009; Joormann, Teachman, & Gotlib, 2009). 

Another possible explanation of our results of the memory bias of 

Depressed\depressed individuals is using the BDI-II. The memory biases of 

Depressed\depressed individuals require at least some awareness of individuals' 

own mood states. The depressed mood of the Depressed\depressed individuals 

may be evoked automatically or primed when they completed the Beck’s 

depression Inventory-BDI II. The BDI–II may evoke and trigger the awareness of 

the depressed mood of the Depressed\depressed individuals (Rothkopf & Blaney, 

1991).  

Moreover, in this thesis, the same patterns of results were found for the Depressed 

and the depressed groups regarding the false memory formation. Both the 

Depressed and the depressed groups produced the highest number of false 

memories to the sadness-related pictures and the least number of false memories to 

the disgust-related pictures. However, there are some differences between the 

Depressed and the depressed groups regarding the correct memories. The patients 

with depression group had the highest number of correct memories to the disgust-

related pictures and the least number of correct memories to the sadness-related 

pictures. The depressed group had the highest number of correct memories to the 

neutral-related pictures and the least number of correct memories to the sadness-

related pictures. Both the Depressed and the depressed groups produced the 

highest number of false memories to the sadness-related pictures and the least 

number of correct memories to the sadness-related pictures. 
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7.3 Emotional content presented in the pictures and false 

memory formation 

 
It was aimed in this research to determine whether false memories would 

significantly increase in number in relation to the kind of emotional content 

presented in the pictures, namely: neutral, happiness, fear, anger, disgust, or 

sadness. 

The emotional content of the pictures (neutral, happiness, fear, anger, disgust and 

sadness pictures) had a significant effect on false memory formation. There was a 

difference between the quantities of false memory produced with emotional 

pictures compared with false memory related to non-emotional (neutral) pictures. 

Our results show that in general, participants are more likely to report false 

memories for the emotional pictures than for the neutral pictures; however the 

disgust-related and fear-related pictures were generally exceptions. 

 

In experiments 1, 2, and 3 the depressed group produced the highest number of 

false memories to the sadness-related pictures and they produced the lowest 

number of false memories to the disgust-related pictures. In experiment 4 the 

patients with depression produced the highest number of false memories to the 

sadness-related pictures, and they produced the lowest number of false memories 

to the disgust-related pictures.  

 

In experiments 1 the control group produced the highest number of false memories 

to the sadness-related pictures and they produced the lowest number of false 

memories to the fear-related pictures. In experiments 2 the control group produced 

the highest number of false memories to the sadness-related pictures and they 

produced the lowest number of false memories to the disgust-related pictures. In 

experiment 3 at time1, the control group produced the highest number of false 

memories to the sadness-related pictures and they produced the lowest numbers of 

false memories to the anger-related pictures. In experiment 3 at time2, the control 

group produced the highest number of false memories to the sadness-related 

pictures and they produced the lowest numbers of false memories to the fear-
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related pictures. In experiment 4 at time 1, the control group produced the highest 

number of false memory to the sadness-related pictures, and happiness-related 

pictures and they produced the lowest number of false memory to the disgust-

related pictures. Also, in experiment 4 at time2, the least rate of false memory that 

controls had was to disgust-related pictures, and the highest rate of false memory 

was to happiness-related pictures.  

Our results are in line with Porter, Spencer and Birt’s (2003) results who found 

that participants who had witnessed highly negative emotional pictures were twice 

as likely to recall seeing the major misinformation compared to those in both the 

neutral and positive groups. In fact, the majority (80%) of those in the negative 

condition had mistaken memory for the major detail. However, their results were 

explained by several possibilities, one of which was the participants’ decision-

making. The participants’ decision-making was influenced by the emotional 

content of the pictures. The pictures with the negative emotional content could 

influence the participants’ suggestibility because of their own emotional state. Our 

findings that the highest number of false memories was provoked by sadness-

related pictures support this explanation. The emotional sadness pictures affect the 

participants’ emotional state and may result in affecting their decision-making.  

Also, Porter, Spencer and Birt (2003) explained that when participants saw sadness 

pictures, they tended to focus on the aspects of the picture that were least stressing. 

As the emotional part of the picture usually was central, it was possible that 

participants did not focus their attention on the sad item in the picture. 

Consequently, they focused on the non-distressing items in the pictures which 

were not important and as a result they created false memories related to the 

central, important and sadness item in the pictures. 

 

In addition, our findings are in line with Laney and Loftus’s (2008) findings. They 

planted false memories for emotional events specifically, and convinced 39 of 165 

(23.6%) manipulated participants with initially low confidence that they had 

experienced one of three critical emotional false events. 
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7.3.1 Emotional content of the pictures, dysphoria/dysphoric and 

false memory formation 
 

When the relationship between the emotional content of the pictures and the 

participant’s dysphoria/depression status was investigated, the results showed in general 

that the dysphoric/depressed group produced false memories to the pictures 

significantly more than the control group. However, some emotions showed stronger 

effects of dysphoria/depressed than other emotions. In experiment1, the results showed 

that all comparisons were significant, however, there was variability in the difference 

between controls and dysphoric/depressed regarding the false memories produced to the 

emotional and non-emotional pictures, and that this difference was particularly large in 

happiness, anger and sadness pictures. In experiment 2, the results showed that all 

comparisons between emotional content of the pictures and the dysphoria status were 

significant; however, some of the differences were particularly large in neutral, 

happiness, anger and sadness pictures. At time 1 all comparisons were significant, 

however, some differences were particularly large such as in happiness, and anger 

pictures. At time 2, there was variability in the difference between false memories 

produced to the pictures by the dysphoric group and false memories produced to the 

pictures by the control group, and that this difference was particularly large in neutral, 

happiness, anger, and sadness pictures. In experiment 3, the results showed that all 

comparisons between false memories produced by dysphoric and control groups were 

significant except for neutral and anger pictures. There were no significant differences 

between the false memories produced by dysphoric and control groups for the neutral 

and anger pictures. In experiment 4, there were no significant differences between the 

false memories produced by the depressed and control groups to the happiness and 

disgust pictures.  

It can be concluded that emotion acted differently regarding the false memory formation 

between the dysphoric/depressed and control groups. The discussions of the effect of 

this emotion on false memories will be discussed later in this thesis. 
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7.4 Time and False Memory Formation 
 

Participants were then re-examined one week after their original sessions to 

determine whether false memory differed across time. False memory manifested to 

a greater degree in the delayed recall condition than it did in the immediate recall 

condition (see Figure 48). 

 

Our results support the Ackil and Zaragoza (1995) findings, who found that false 

memories increased across time. Participants misattributed 0.48 of the suggested 

items they recognized as old in the immediate recall, whereas, they misattributed 

0.87 of the suggested items they recognized as old in the delayed recall. 

Also, our findings support the finding of the study run by Nourkova, Bernstein, 

and Loftus (2004) in which they showed that that many participants in the second 

interview falsely recalled seeing details that were not in the original event.  

 

Figure 48: False memories increased across time 
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7.4.1 Time, emotional content of the pictures and False Memory 

Formation 
 

The relationship between the emotional content of the pictures and time regarding the 

false memory was investigated. The results showed that the participants produced false 

memories to the pictures at time 2 more than at time 1. However, some emotions 

showed stronger effects of time than other emotions. In experiment1, the false 

memories increased across time, but this increase was particularly large in neutral, fear 

and anger. In experiment2, the false memories increased across time, but this increase 

was particularly large in neutral, fear and disgust pictures. In experiment 3, the false 

memories significantly increased across time except for the fear and disgust pictures. In 

experiment 4, the false memories significantly increased across time except for disgust-

related pictures.  

It can be concluded that emotion acted differently regarding the false memory formation 

between time 1 and time 2. Time had different effects on false memories produced to 

the emotional and non-emotional pictures. 

7.5 Cultural factors and False Memory Formation 
 

It was aimed to discover whether cultural factors influence false memory 

formation. Cultural factors proved to have no influence on false memory 

formation. The British sample produced false memories about the same as were 

produced by the Syrian sample (see Figure 49). To the best of our knowledge, this 

is the first study that investigates the effect of cultural factors on false memory 

formation. 

 

 

 

 

 

 

 



 

Figure 49: The British sample produced false memories about the same as were produced by 

Syrian sample 
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false recall of neutral lures; however, female participants falsely recalled more 

negative lures than male participants. 

 

On the other hand, our results differ from the Crombag, Wagenaar, and Koppen, 

(1996) results in which they found that female participants were significantly more 

vulnerable to create false memories than male participants. 

 

7.7 Memory accuracy 
 

In this thesis it was aimed to investigate the memory accuracy. The memory 

accuracy was the answers provided to the true questions. 

In Experiment 1, there was a main effect of the dysphoria status of the participants 

on their memory accuracy. The control participants had significantly more correct 

memories than the depressed groups had. However, that was not the case at time2, 

because control group produced correct answers to the true questions similar to the 

correct answers produced by the depressed group. There was a difference between 

the quantities of correct memory produced by emotional pictures compared with 

correct memory related to non-emotional (neutral) pictures. Our results show that 

in general, participants are more likely to have accurate memories for the non-

emotional pictures than for the emotional pictures. Both the depressed and the 

control groups had the highest number of correct memories to the neutral-related 

pictures, whereas they had the least number of correct memories to the sadness-

related pictures. In experiment2, the Syrian sample, the results of experiment 2 

showed that control participants had correct memories significantly more than the 

correct memories that the depressed participants had at time1 and time 2.  In 

general, the highest numbers of correct memories were produced by anger-related 

pictures, and the lowest numbers of correct memories were produced by the 

sadness-related pictures.  In experiment3, there was a significant effect of the 

dysphoria status of the participants on their memory accuracy. Control group had 

correct memories significantly more than the depressed group. Both the depressed 

and the control groups produced the highest numbers of correct memories to the 

neutral-related pictures, and the lowest numbers of correct memories to the 
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sadness-pictures. In experiment4, at time1, there was no significant effect of the 

emotional status of the participants on their memory accuracy. At time1, control 

group had correct memories more than the depressed group, but this difference 

was not significant. Both the depressed and the control groups produced the 

highest numbers of correct memories to the disgust-related pictures, and the lowest 

numbers of correct memories to the sadness-related pictures at time1. At time2, 

there was a significant effect of the emotional status of the participants on their 

memory accuracy. At time2, control group had correct memories significantly 

more than the depressed group. At time2, patients with depressions produced the 

highest numbers of correct memories to the disgust-related pictures, and the lowest 

numbers of correct memories to the sadness-related pictures. At time2, control 

group produced the highest numbers of correct memories to the fear-related 

pictures, and the lowest numbers of correct memories to the sadness-related 

pictures. 

 

According to the theories of cognitive biases in depression/dysphoria (such as 

Beck’s schema theory and Bower’s network theory ) the studies of this thesis 

showed that individuals with depression/dysphoria displayed a memory bias that 

results in producing more false memory and less accurate memories than healthy 

controls. The results of the current studies supported the Beck’s schema theory, in 

that the depressed/depressed participants had more false memories than normal 

individuals. 

The results showed that the depressed/dysphoria-related memory biases facilitate 

producing specific types of false memories (to sadness-related pictures) for the 

depressed/depressed individuals. The negative memory biases associated with 

depression/dysphoria increased the production of false memory when expose to 

sadness-related pictures that match the negative schema and reduced the accurate 

memories to the same stimuli. The depressed/depressed participants had more false 

memories and less accurate memories to the sadness-related pictures (consistent 

with their negative schema) than other materials. Not only for the 

depressed/depressed groups but also for control groups, false memories 

significantly increased in number in relation to the sadness-related pictures, and 
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accurate memories significantly decreased in number in relation to the sadness-

related pictures. 

 

The interesting finding of our studies was that emotion acts differently because of 

the materials used. For example, the Syrian group produced the highest numbers of 

correct memories to the anger-related pictures.  That means the emotion of anger is 

especially important for Arabic people. To date, there is no research that has 

investigate the emotion of anger in Syrian society, our study was the first ever that 

found that. Also, the depressed group produced the highest numbers of correct 

memories to the disgust-related pictures, and the least number of false memories to 

the disgust-related pictures. 

 

The relationship between time and memory accuracy was investigated, and we 

found that participants at time2 had significantly less correct memories than at 

time1. This result can be explained in the light of different approaches and 

theories. 

First: This result can be explained in the light of the decay theory. The decay 

theory explains the forgetting by assuming that information spontaneously gets 

lost over time (e.g., Jost, 1897).  Therefore, participants’ accurate memories 

decreased across time. 

Second, this pattern of results can be explained in the light of the consolidation 

theory. Consolidation theory in memory suggests that when people learn new 

information, certain neural activities responsible for permanent memories are 

activated. Any disruptions to these activities can lead to memory mistakes and as a 

result forgetting of this information (e.g., Wixted, 2004). Thus, in our studies, 

when participants learned the details in the pictures, certain neural activities 

responsible for permanent memories were activated. However, their memories 

about the details in the pictures may expose to any disruptions that led to memory 

mistakes and as a result forgetting of the details in the pictures they saw earlier. 

Another possibility to explain this result can be using directed forgetting paradigm. 

The directed forgetting paradigm suggests the people’ memories were worse for 

the to-be-forgotten information than for the to-be-remembered information (e.g., 
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(Basden, Basden & Gargano, 1993). In the studies conducted in this thesis the 

participants were instructed “you are asked to see a series of pictures. Some of the 

pictures are emotional and the others are not. After seeing the pictures, you are 

asked to answer a set of questions related to the pictures that you are going to 

see”. The participants were told that their memories will be tested after seeing the 

pictures. Thus, they had accurate memories at time1 because they were instructed 

to remember the details in the pictures. However, they did not know what they are 

going to do at time2 when they are going to come back the next week which could 

result in less accurate memories at time2 if they assumed that after the time1 test 

that pictures could be forgotten, as in natural directed forgetting situations. 

 

Also, we investigated the relationship between sex and memory accuracy. 

Although there were a few differences between the females’ memory accuracy and 

the males’ memory accuracy, these differences were not significant and far from 

conclusive. 

7.7.1 Emotional content of the pictures, time and memory accuracy 
 

When the relationship between the emotional content of the pictures and time 

regarding the memory accuracy was investigated, the results showed in general 

that the correct memories decreased across time. However, some emotions showed 

stronger effects of time than other emotions. In experiment1, the correct memories 

decreased across time. In experiment 2, the results showed that the correct 

memories significantly decreased across time except for the memory accuracy for 

the sadness-related pictures. In experiment 3, the results showed that all correct 

memories related to the emotional and non-emotional pictures decreased 

significantly across time except for the happiness-related pictures. In experiment 4, 

the differences between correct memories produced at time 1 and correct 

memories produced at time 2 were not significant except for happiness and fear 

pictures. 

Time had different effects on memory accuracy to the emotional pictures. The 

memories related to some emotions were accurate across time, whereas the 

accuracy of memory to other emotion decreased across time.  
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7.8 Emotional vs. neutral questions 
 

It was aimed to investigate whether the manipulation in procedure of changing the 

emotive state of questions had an effect on the false memory formation.  The 

results showed that there was no significant effect of the emotional content of the 

questions on false memory formation. However, there was a significant interaction 

effect between the Dysphoria status of the participants and the emotional content 

of the questions. The Depressed group had false memories in experiment1 (neutral 

questions) more than the false memory that the depressed group had in 

experiment3 (emotional questions). In contrast, control group had false memories 

in experiment3 (emotional questions) more than the false memory that the control 

group had in experiment1 (neutral questions). The false memory formation of the 

depressed group was affected by neutral questions, whereas the false memory 

formation of control group was affected by emotional questions. That means the 

questions with emotional content increased the number of false memories 

produced by the non-depressed (control) group. When questions with emotional 

content were employed, control group had more false memories than when 

questions with neutral content. 

 

Also, the results showed that there was a significant effect of the emotional content 

of the questions on memory accuracy. Questions with neutral content led the 

participants to have more accurate memory than questions with emotional content. 

In addition, there was a significant interaction effect between the time of the recall 

(immediate & delayed) and the emotional content of the questions. There was a 

decrease in the memory accuracy across time when using neutral questions, but 

there was larger decrease in the memory accuracy across time when using 

emotional questions. 
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7.9 The SPAARS Model of False Memory 
 

SPAARS is a multi-representational approach of emotion developed by Mick 

power and Tim Dalgleish in the late 1990s (see Power and Dalgleish, 1997, 2008). 

SPAARS stands for schematic, propositional, analogical, and associative 

representational systems. We will endeavour to use SPAARS in interpreting the 

generation of false memory. Although as we discussed in the earlier review 

chapters there are a number of theories of memory that have been applied to the 

false memory phenomenon, in order to understand the impact of emotion on false 

memory formation we will focus our final discussion on a multilevel theory of 

emotion that has implications for false memory formation.  

 

With the SPAARS approach, the analogical representational system stores the 

visual information from the pictures presented to the participants in analogical 

form. The emotional and non-emotional pictures are perceived and recognized via 

the visual analogical representational system. The information from this level 

would feed into the propositional and other levels. In the propositional level, there 

are the knowledge, beliefs, ideas, objects and concepts and the relations between 

them about the facts seen in the pictures. The schematic model level represents 

models of the self, the world and others. The schematic level contains the 

interpretation of the visual information coming from the analogical level through 

the propositional level. The facts from the Propositional level are gathered with 

information from one’s current goals to give the interpretation and evaluation to 

the facts in the pictures. The interpretation of the events in the pictures can occur 

at the Propositional level, schematic level or interaction of the Propositional level 

and schematic level. The events seen in the pictures may lead to an integrated 

propositional interpretation that generates emotion through the associative rout, 

then producing false memory as a result (see Figure 50).  
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were asked to answer them, they might think that misinformation is true and the 

details mentioned in the leading questions should be actually in the pictures. The 

participant tended to conclude that the misinformation in the leading question is 

presented actually in the pictures. The participants assumed the misinformation in 

the leading questions are true, they might think “because the details were in the 

question, so they must be presented in pictures but I did not pay enough attention 

to them”. 

 

The second route is an automatic route through which the generation of false 

memory via the associative level within SPAARS. At this level, false memories 

can be produced automatically and rapidly without access to the schematic model 

level of representation. Generation of false memory through the associative level 

may occur below the level of conscious awareness. Participants may experience 

the associative generation of false memory with no rational evidence. However, 

producing the false memory may generate an emotion such as happiness because 

the participants might feel satisfied with themselves that they could answer the 

questions. 

 

Third route is: an emotion can be produced automatically by either the associative 

level of representation or through an appraisal-driven route via the schematic level 

of representation.  After generation of the emotion towards the pictures, 

participants may produce an integrated false memory related to these pictures. 

 

However, people are more likely to respond associatively with extreme emotion to 

some subjects than others (Seligman & Hager, 1972). For example, people are 

more likely to respond associatively with phobia or extreme fear to some objects 

such as spiders than to others that may be more dangerous such as cars. People 

tend to respond associatively with phobia to “objects that have threatened survival, 

potential predators, unfamiliar places, and the dark” (Seligman & Hager, 1972, 

p.465). And that may interpret why participants produced more false memories to 

specific emotional content of the picture than others. 
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Figure 51: The SPAARS model of emotion and false memory  

 

 

 

 

 

For the depressed people, the whole series of leading questions facilitates 

interpretation which be expressed as “I am failure, I don’t have a good memory” or 

“because I have difficulties in concentrating, I did not pay attention to these details 

presented in the pictures”…etc. This proposition and thought would be appraised 

at the schematic level and the emotion of sadness generated and that leads the 

person to confabulate answers to the leading questions that are congruent with the 

sadness-based mood state. In addition, confabulating answers to the leading 

questions may help the depressed people to feel better by raising their self-

confidence; they want to prove to themselves that they are capable to answer the 

questions (see Figure 52).  

 The repeated experience of this process become highly accessible and such a 

though of “I don’t have good memory” comes to associatively generate emotion 

such as sadness.  
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permanent loss of the mother for the little boy and separation from his loved other. 

The propositional content of the picture of the little boy with his dead mother can 

lead to generate emotion of sadness through either schematic model or the 

associative route. The emotion of sadness generated by this picture leads most of 

the participants to create a false memory. The leading question for this picture 

was:  What kind of animal was on the ground beside the dead mother? Some 

people said dog, other people said rat...etc. 

 

Third, false memory of sadness-related pictures can be produced through the 

schematic model level. Power and Dalgleish (2008) stated “the schematic model 

associated with sadness could incorporate propositional material, body-state input, 

and mnemonic material, none of which in itself might be sufficient to activate a 

schematic model associated with sadness” (Power & Dalgleish, 2008, p.227). The 

process of appraisal consists of an analysis of the interpretation of the events in the 

sadness-related pictures. When the participants read the misinformation in the 

leading questions and were asked to answer them, they tended to conclude that the 

misinformation in the leading question is presented actually in the pictures. Most 

of the participants assumed the misinformation in the leading questions are correct.  

They might think “I did not pay enough attention to the details of that sad picture, 

so these details must be in the pictures” 
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Figure 55: The SPAARS model of sadness emotion and false memory 

 

 

 

 

 

 

7.9.2 False memory to happiness-related pictures 
 

It is important to highlight the result found in the Depressed\depressed groups 

related to false memories produced to happiness-related pictures. The 

Depressed\depressed groups produced a high number (though it was not the 

highest) of false memories to the happiness-related pictures. It could be speculated 

that the Depressed\depressed groups have memory biases to the negative materials 

(consistent with their depressed schemas) so how is it that they produced high 

number of false memories to the happiness-related pictures? That might happen 

because of the “anhedonia” which is a symptom common in depression and 

dysphoria. Anhedonia means the inability of Depressed\depressed individuals to 

enjoy normally pleasurable experiences. Patients with depression suffer from a 

reduced capacity for enjoyment (anhedonia).  Depressed\depressed individuals 

have problems in perceiving pleasant materials that give pleasure (Grillo, 2012). 

Meehl (1962) argued that anhedonia increases the tendency to view events as 

negative.  
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The anhedonia symptom found in depression and dysphoria may block the 

emotion of happiness. The loss of the ability to feel pleasure in the 

Depressed\depressed individuals may cause them not to feel the happiness of 

positive pictures and as a result lead to confabulating false memories to the leading 

questions of the happiness-related picture. Accordingly, the Depressed\depressed 

individuals may attempt to interpret the information of the pictures in a schema-

consistent way and may selectively attend to sadness-related pictures, ignore 

happiness-related pictures and distort neutral pictures to be more negative than is 

actually the case. 

Also, we can apply the SPAARS model to explain false memories produced by 

happiness-related pictures.  False memories produced by happiness-related might 

be produced through one of three possible routes (see Figure 56) 

 

First, false memory to the happiness-related pictures can be produced through the 

associative route. The happiness pictures might trigger sad memory and 

automatically generate the emotion of sadness instead of emotion of happiness 

which leads the participants to produce false memory as a result. 

 

Second, false memory to the happiness-related pictures can be produced through 

the Propositional level. The happiness-related pictures may cause some transient 

experience of sadness in participants because of their propositional content. The 

propositional content of the happiness-related pictures can lead the generation of 

the emotion of sadness through either schematic model or the associative route. 

The state of sadness may facilitate producing false memory. Probably, happiness-

related pictures may have reminded the depressed/depressed individuals of the 

activities that they used to enjoy before but not anymore, or they could have 

reminded them of happy memories that become sad memories because either they 

lost the joy of these memories or they lost the people and friends they used to 

share with such memories. For example, in one of the happiness pictures there was 

group of kids sliding happily on a water-slide. Perhaps this picture was appraised 

as a loss of important joy or pleasure. The negative schemas of the 

depressed/depressed individuals could lead them to have negative thoughts and 
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memories about their past, present and future. The Depressed/depressed 

individuals could think that they had a sad childhood. The propositional content of 

the picture of the group of kids sliding happily on a water-slide can trigger the 

negative thoughts about the childhood of the depressed/depressed individuals or it 

may remind them of their friends that they lost and lead to generate emotion of 

sadness through either schematic model or the associative route. The emotion of 

sadness generated by happiness-picture leads most of the depressed/depressed 

participants to create a false memory.  

The negative schemas of depressed/depressed individuals could lead them to have 

negative thoughts and as a result could have resulted in different reactions from 

normal healthy controls’ reactions. For example, a Christmas time is a happy time 

for all people, but depressed patients may think it is an awful time because of their 

negative schemas. 

 

Third, false memories of the happiness-related pictures can be produced through 

the schematic model level. The process of appraisal consists of an analysis of the 

interpretation of the events in the happiness-related pictures. Happiness-related 

pictures may remind the depressed/depressed individuals of the unachieved goals 

which make them feel themselves as failures. Happiness-related pictures (such as 

picture depicting wedding party or the picture depicting happy family) may remind 

depressed/depressed individuals that they could not achieve some goals of their 

lives such as getting married or having a happy family.  This appraisal of 

unachieved goals may facilitate producing the emotion of sadness which results in 

producing false memory. 

 

In addition, when the participants read the misinformation in the leading questions 

and were asked to answer them, they tended to conclude that the misinformation in 

the leading question is presented actually in the pictures. Most of the participants 

assumed the misinformation in the leading questions are correct.  They might think 

“I did not pay enough attention to the details of that happiness-related picture, so 

these details must be in the pictures”. 
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Figure 56: The SPAARS model of happiness emotion and false memory 

 

 

 

 

 

7.9.3 False memory to Disgust-related pictures 

 
False memory to the disgust-related pictures can be produced through one of two 

possible routes (see Figure 57). First, false memory to the disgust-related pictures 

can be produced through the associative route. Most of the disgust-related pictures 

were related to food. Therefore, the disgust-related pictures might trigger bad 

memories about food poisoning, contamination or disease. Accordingly, the 

disgust-related pictures automatically generate the emotion of disgust which leads 

the participants to be cautious, pay a lot of attention to the details presented in the 

pictures and rarely answer the leading questions related to disgust pictures. Most 

of the participants replied to the leading questions related to disgust pictures with 

answers such as “I don’t know”, or “I can’t remember” 

 

Second, false memory to the disgust-related pictures can be produced through the 

interpretive-appraisal route to disgust. The disgust-related pictures may cause the 

participant to reappraise the actions in the disgust-related pictures. For example, in 
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one of the disgust pictures there was woman holding a disgusting piece of chicken 

(the fried head of the chicken). Probably, this picture was interpreted as noxious to 

the body and this interpretation led to an appraisal that the disgusting piece of 

chicken should be thrown away and not eaten. The leading question for this picture 

was related to the facial expression of the woman holding the chicken. That is why 

participants were curious and interested to know what was the woman’s reaction 

about seeing that disgusting piece of chicken. The content of the picture led 

participants to generate the emotion of disgust through generation of schematic 

model. The emotion of disgust generated by this picture may inhibit participants 

from producing false memories because the direct associative route to disgust 

generation does not include the integration of propositional material such as 

leading questions into it. Therefore, if the disgust pictures were more likely to be 

predominantly processed via the automatic route, then the propositional 

information from leading questions would be less likely to be integrated into it and 

so fewer false memories should be produced.  

 

 

 

Figure 57: The SPAARS model of disgust emotion and false memory 
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7.9.4 False memory to Fear-related pictures 

 

“We see fear as comprising: an event, an interpretation, an appraisal, 

physiological arousal, conscious awareness, and in the paradigm case overt 

behaviour”                                                          (Power & Dalgleish, 2008, p.175) 

 

Control participants show the most accurate memory following viewing of fear-

related pictures at time 1 and time2.  

The emotion of fear involves a special appraisal which is the appraisal of threat of 

not completing or achieving one’s valued goals. The fear-related pictures may 

cause some experience of fear to the participants because of their propositional 

contents. The propositional content of the fear-related pictures can lead to generate 

emotion of fear through either schematic model or the associative route. The state 

of fear may inhibit producing false memory. For example, in one of the fear-

related pictures there were dead body and person holding in his hand knife with 

blood on it. Probably this picture was appraised as threatening but via the direct 

associative route, so, as with disgust, there may be less likelihood of integrating 

propositional material from leading questions into memory formation. The 

appraisal of the content of the picture of the dead body and knife with blood on it 

can lead to generate emotion of fear through either schematic model or the 

associative route. The emotion of fear generated by this picture leads most of the 

participants to be awake, cautious and pay much attention to the details in the 

pictures which results in fewer false memories.  

 

The participants saw threatening events in the fear-related pictures, interpreted 

them as scared or threaten events, appraised the event as threaten to the valued 

goal of being alive, experienced the physiological arousal (such as flushed, 

changes in breathing, increasing in heart rate…etc.) conscious awareness to the 

details in the pictures, and as a results fewer number of false memories (see Figure 

58).  
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Figure 58: Cycles of appraisal involved in generation of fear and false memory 

 

 

 

Also, false memory to the fear-related pictures can be produced through the 

associative route. Most of the fear-related pictures were related to threatening 

events such as murder. Accordingly, the fear-related pictures automatically 

generate the emotion of fear which leads the participants to be cautious, pay a lot 

of attention to the details presented in the pictures and rarely answer the leading 

questions related to fear pictures (see Figure 59). Most of the control participants 

replied to the leading questions related to fear pictures with answers such as “I 

don’t know”, or “I can’t remember” 
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Figure 59: The SPAARS model of fear emotion and false memory 

 

 

 

 

The most interesting findings in our studies were the relatively low rate of false 

memories that were produced by disgust-related pictures, especially for the 

depressed\Depressed participants, and the high rate of false memories that were 

produced by sadness-related pictures.   The question arises:  

 

Why do the depressed\Depressed participants show the most accurate 

memory following viewing of disgust-related pictures at time 1 and 

time2?  And, why do the depressed\Depressed participants have 

highest false memories regarding the sadness-related pictures at time 

1 and time2? 

Power and Dalgleish (2008) argued that the coupling of the basic emotions of 

sadness and disgust may form the core of depression. There is something special 

about the emotions of sadness and disgust for the depressed\depressed individuals.  

However, the effect of sadness on false memory formation was opposite to the 

effect of disgust on false memory formation. Sadness facilitates producing false 

memory, but, in contrast, disgust prevents producing false memory. Because most 

of the disgust-related pictures were related to food, the depressed\Depressed 
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individuals were careful about it because it violates a goal of maintaining a state of 

non-contamination.  

 

The question of cognitive biases and distortions has long held interest in the study 

of depression and emotional disorders, and there have been a number of studies 

that have investigated depressed people’s biases in judgment, expectancies, 

predictions, attributions and memory. Some researchers have proposed that the 

depressed participants may be more accurate and realistic in perception and 

judgment tasks than their non-depressed counterparts (e.g. McKendree-Smith and 

Scogin, 2000). Alloy and Abramson (1979) investigated the judgment of 

contingency in depression.  They showed the depressed and the non-depressed 

students one of a series of problems varying in the actual degree of contingency. 

The participants were asked to estimate the degree of contingency between their 

responses (pressing or not pressing a button) and an environmental outcome (onset 

of a green light) for each problem. The results showed that the depressed students' 

judgments of contingency were accurate, whereas, the non-depressed students 

overestimated the degree of contingency between their responses and outcomes 

when non-contingent outcomes were desired (associated with successes) and 

underestimated the degree of contingency when contingent outcomes were 

undesired (associated with failure). Similarly, Golin, Terrell, and Johnson (1977) 

argued that the depressed participants had accurate predictions in a dice game in 

which participants placed bets and the throwing of a dice was either under player-

control (high illusion) or experimenter-control (low illusion) conditions. The 

Depressed participants were more confident of success when the experimenter 

rolled the dice, and the non-depressed participants were more confident of success 

when they rolled the dice themselves. In the light of such previous studies, it can 

be speculated that the Depressed\depressed individuals could be more realistic in 

disgust-related situations. Thus, the Depresseds participants were more accurate 

and realistic in perceptions and judgments for the disgust pictures than the non-

depressed. We have shown elsewhere that self-disgust is a key characteristic of 

depression, so perhaps there are also times when the depressed individuals may not 

be “sadder but wiser” but rather, “disgusted but wiser” because of the important 
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evolutionary protection role that disgust reactions provide (Power & Dalgleish, 

2008; Power & Tarsia, 2007). 

 

7.10 Do false memories have functional values in our lives? 
 

Newman and Lindsay (2009) argued that false memories are functional, and they 

serve three main functions. First, false memories are by-products of a powerful 

and flexible memory system. When people recollect their autobiographical events 

they always involve the integration of multiple kinds and sources of information 

using inferential processes. This may lead sometimes to various kinds of errors, 

including false memories. Although the inferential memory system may lead to 

false memories sometimes, it serves to have more complete autobiographical 

memory; otherwise our autobiographies would be more disjointed. The false 

memories might fill the gaps of our memories related to past events and result in 

coherent memories. Second, false memories facilitate revising the past and serve in 

imagining the future.  To imagine and predict the future we should have the ability 

to alter our memory. This dynamic ability of the memory to reintegrate our 

memories gives us the mental flexibility to reconsider our past events and imagine 

our future. Third, false memories meet self-image and social needs. These 

systematic biases and reconstructions of our own memory can be in two directions, 

either positive or negative false memories. The positive false memories facilitate 

positive self-evaluation and serve in self-enhancement. The negative false 

memories (as noticed in the depressed people) serve the function of maintaining 

current self-identity and current depressed mood state. Also, when patients with 

depression for example produce negative false memories about their 

autobiographies this helps the psychotherapist to diagnosis their psychological 

distress easily. Finally, social biases in memory may serve specific adaptive 

functions such as facilitating social relationships by sharing personal memories 

with others and integrating with the social group. 

In the popular-press book “The myth of repressed memory,” Loftus wrote: 

“Something has gone wrong with therapy, and because that something has to do 

with memory, I find myself at the center of an increasingly bitter and fractious 
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controversy. On the one side are the ‘True Believers’ who insist that the mind is 

capable of repressing memories . . . On the other side are the “Skeptics” (Loftus & 

Ketcham, 1994, p. 31). 

 

7.11 The Importance of the present Research 
 

Our findings might offer principles that can be applied in different areas such as in 

treating emotional disorders. The results of the current studies may have 

implications for clinical practice, if the depressed people are more prone than are 

their healthy controls counterparts to have false memories for negative material 

and recall negative events that never occurred, psychotherapists will have a good 

opportunity to break depression’s vicious cycle of increasingly harmful cognition 

and negative mood. In other words, psychotherapists will be able to provide 

positive memories in place of negative or harmful memories (e.g. Wade, Garry, 

Read & Lindsay, 2002).  

The false memory concept is relevant to a therapeutic situation because a client 

usually sees a therapist for a long time and if the therapist has fixed beliefs that sex 

abuse underlies emotional damage, they are likely to communicate that to their 

client. They may plant a suggestion that the client might mistakenly confuse with 

reality (Hyman, Husband, and Billings, 1995). The results of our experiments in 

this thesis confirm that therapists should be wary of employing leading questions 

during the therapy sessions, because depression increases the vulnerability to false 

memory.  

 

Also, false memories can affect eyewitness testimony in legal and forensic 

settings. For instance: researchers investigating the false memory formation have 

argued that they could contaminate memory for truly traumatic event (e.g. 

Nourkova, Bernstein, and Loftus, 2004). Therefore, it is very important for police 

and detectives to be particularly careful when questioning witnesses of crimes or 

stressful events as their memory could be malleable and vulnerable to the effects 

of misleading information and suggestions.  
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In addition, most researchers have examined the misinformation effects on 

memory without carefully considering the emotional content of the witnessed 

scene. Hence, the importance of our experiment may come from the fact that it is a 

new procedure that investigates false memory formation in association with the 

five basic emotions and how it changes over time and across cultures using a 

relatively simple paradigm.  

This research may also provide greater insight into memory processes and 

cognition. 

 

7.12 Limitations of the research 
 

In the studies in the current thesis group of Dysphoric/depressed individuals were 

compared to groups of normal controls regarding the false/correct memory. 

False/correct memories that participants had in relation to different emotional 

types of pictures (neutral, happiness, fear, anger, disgust, and sadness) were 

investigated. The participants were asked to answer the leading/true questions. The 

participants’ memory was investigated at time 1 and at time 2. There was one 

week between time 1 and time 2. Also, a sample of the British participants was 

compared to sample of the Syrian participants regarding the false/correct memory. 

First, the principle limitations of this study involve the questions about the 

generalizability of the finding that the Dysphoric people are more susceptible to 

produce more false memories than the non-Dysphoric individuals.  Most of the 

people who participated in the studies were university students. The important 

question is: Are the Dysphoric patients like the Dysphoric university students are 

more susceptible to produce more false memories than normal individuals?  

Actually, it should be some differences between the Dysphoric patients and the 

Dysphoric university students; therefore, people should be very careful in 

generalizing the results to the Dysphoric patients. Further research is required to 

investigate the generalizability of the finding that the Dysphoric individuals are 

more susceptible to produce more false memories than the non-Dysphoric 

individuals.    
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Second: the second limitation of this study involves the generalizability of the 

finding that there was no cultural effect on false memory formation.  The results 

showed that there was no significant difference between false memories produced 

by the British sample and false memories produced by the Syrian sample. Probably 

the British and the Syrian samples are neither culturally nor emotionally very 

different. Further research is required to examine more different culturally samples 

should be recruited to investigate the effect of culture on false memory formation. 

Third, we should be careful in generalizing the results of the current experiment to 

real-life situations, because first there are some important differences between the 

settings of the current experiment and the real-world situations. The experiment 

was conducted in the laboratory’s setting, and that is different from the real-life 

situations. 

 

Fourth: Are the Dysphoric individuals more prone to produce false memories for 

personally meaningful experiences, like they do for impersonal information with 

no relevance to their life events (the pictures)? The materials used in this study did 

not have personally meaningful for the participants. The pictures depicted general 

events that did not relate to the participants own personal life. Also, the questions 

used in the current experiment were not autobiographical-related questions, but 

rather emotional and non-emotional questions that were about the viewed pictures 

and they had minimal personal significance for the participants. Therefore, it worth 

thinking that if the materials have personally meaningful experiences to the 

participants are they leading the participants to produce high levels of false 

memories to the leading questions. Also, further research is required to investigate 

whether personally meaningful materials would facilitate producing high levels of 

false memory. 

Fifth, the main implication of the study applied to the patients with depression was 

that therapists should be careful when discussing topics that trigger the negative 

schema of the depressed individuals. Also, our result implicated that the therapists 

should avoid allowing the depressed patients recalling personal experiences while 

focusing on sad thoughts, experiences or life events. However, we should be 

careful in generalizing the results of the patients with depression in the current 
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experiment to the psychotherapy sessions, because there are some important 

differences between the settings of the current experiment and the psychotherapy 

sessions. The experiment was conducted in the in a laboratory setting, and that is 

different from the real-life situations or psychotherapy sessions.  
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7.13 Implications for Further Research 
 

The work on investigating the factors that facilitate producing false memory is a 

good area for further research because it may be a way of improving memory.  

However, investigating false memory is always contentious particularly when 

dealing with emotions. So, future research should explain in more details the 

different effects of emotion on false memory formation. Also, understanding of 

exactly what cognitive mechanisms by which false memories are constructed need 

further research. 

 

In this thesis we compared false memory formation at the depressed patients with 

false memory formation at control groups. We reported that the depressed patients 

produce false memories to sadness-related pictures more than those produced by 

control subjects. So, it would be interesting to perform similar studies aimed at 

comparison with other psychopathology groups such as patients with anxiety to 

see if the findings with this group mirrored those found in depression. That is 

because we need to know what types of individuals are particularly susceptible to 

false memory production and who is resistant. 

 

In this thesis we used emotional and non-emotional pictures and leading questions 

to investigate false memory formation, so further research could extend this 

design to different stimuli such as movies (movies are too close to the real life). 

Further research in investigating false memory formation could be a very 

important idea because we still have much to learn about the degree of confidence 

and the characteristics of false memories created using the leading questions 

paradigm. 

 

The precise cultural differences in false memory formation await further research. 

It is possible that there are no significant emotional differences between the 

British and the Syrian societies. Therefore, further research can be conducted to 

compare false memory formation to emotionally different societies for example, 

American and Chinese societies.  
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In regards to the effect of time on false memory formation, we chose one week 

interval. However, further research can be conducted with longer interval such as 

three months to investigate the effect of time on false memory formation. 

Finally, we can say that different emotions might contribute to different rates of 

false memories, but further experiments could attempt to test negative effect 

versus basic emotion interpretation (negative such as sadness versus disgust) and 

further research is needed to clarify this issue. 

 

7.14 Summary 
 

The experiments conducted in this thesis can be considered striking examples of 

reality distortion in memory.  

Our findings show that leading questions impaired the accuracy of the participants’ 

memory in both the immediate and the delayed recall conditions by making them 

confabulate answers about details that were not present in the original pictures. 

There was a difference between the quantities of false memory provoked by 

emotional pictures compared with false memory provoked by neutral pictures. Our 

results show that participants are more prone to report false memories for the 

emotional pictures than the neutral picture, except for the disgust-related pictures 

and fear-related pictures.  

However, there was a significant effect of the dysphoria\depression status of the 

participants on the number of false and correct memories produced. Compared to 

controls, Depresseds had significantly more false memory and less correct 

memories. The emotional response to a picture produced significant differences in 

subsequent rates of confabulations and correct memories. The 

Depressed/depressed individuals had memory biases to the sadness-related 

pictures. The Depressed/depressed individuals produced the highest false 

memories to the sadness-related pictures and they produced the least accurate 

memories to the sadness-related pictures. 

Emotion acts differently on memory, and the effect of emotion on memory was 

complex. 
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Our findings provide further evidence that emotions affect memory and that it is 

possible to distort memories of emotional events and to plant false emotional 

memories.  

 

It can be concluded that people’s memory can be easily manipulated, distorted 

and altered by using misleading questions. Pictures with emotional content 

(except disgust and fear pictures) increased susceptibility to false memories. 

Furthermore, the Depressed individuals similar to patients with depression, both 

of them are more susceptible to have false memory compared with normal 

controls, but again except for disgust-related pictures. In order to understand these 

varying effects of emotions on false memory, we suggest that the multilevel 

SPAARS model of emotion can provide a possible account of how some emotions 

may be less likely to incorporate the additional propositional material from 

misleading questions, whereas other emotions may be more likely to incorporate 

this material. Future research should elucidate these differential effects of emotion 

on false memory formation in more detail.  
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Appendix A: Questions used In Chapter six and Chapter seven. 
 

Name …………      Age ………………  Date……………………….. 

Please answer the following questions as best you can. 

 

Question 1: In the picture of the tissue box: 

What was written on the box? 

What was the colour of the tissues? 

 

Question 2: In the picture of the man holding snakes in his hand:     

     How many snakes were in the picture? 

      What was the colour of the pillow behind the man?  

 

Question 3: In the picture of the water-slide: 

What was floating in the water at the bottom of the slide? 

What was the colour of the mats the happy children were sliding on? 

 

Question 4: In the picture of the little child pulling his dead mother: 

           What kind of animal was on the ground beside the dead woman? 

           What was the little kid wearing? 

 

Question 5: In the picture of the girl who was holding the hammer: 

What was the woman wearing?  

     What was on the woman finger? 

 

Question 6: In the picture of the Lily flower: 

 How many flowers were there? 

What kind of insect was on the flower? 

 

 Question 7: In the picture of the girl who was drinking something disgusting: 

     What was the colour of the cup? 

     What was written on the cup? 

 

Question 8: In the picture of the man holding the knife with a blood on it: 

           Can you describe the ring on the man holding the knife? 

    From which side was the guy bleeding from?  

 

Question 9: In the picture of the man screaming angrily on the phone: 

Can you describe the broken window behind the man? 

What was the colour of the man’s shirt? 

 

Question 10: In the picture of the insect inside the salad: 

 Where was the second insect? 

What kind of insect was in the salad? 

 

Question 11: In the picture of the crying boy and girl: 

 What kind of damage happened to the eye of the crying boy? 

Can you describe the crying girl’s coat? 
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Question 12: In the picture of the mug: 

What kind of pen was beside the mug? 

What was the decoration on the mug? 

 

Question 13: In the picture of the scared boy screaming because of the solider: 

What kind of weapon was the solider holding in his hand?  

 Who was with the boy?  

 

Question 14: In the picture of the angry girl shouting at the soldiers: 

           What was the colour of the girl’s scarf? 

What kind of camera was the other girl holding in her hand?  

 

Question 15: In the picture of the Mickey &Minnie mouse: 

What was Mickey Mouse holding? 

Describe Minnie’s dress? 

 

Question 16: In the picture of the chicken meal: 

What was the woman’s facial gesture after discovering what she had eaten? 

What was the woman holding in her hand? 

 

Question 17: In the picture of the two girls: 

What kind of damage happened to the face of the woman who was holding the 

little crying girl?  

Can you describe the face of the little crying girl? 

 

Question 18: In the picture of the dining table: 

What kind of toy was under the dining table? 

How many chairs were around the dining table? 

 

Question 19: In the picture of the two men arguing: 

        How many people were in the picture? 

      What was the man wearing the tie holding in his hand? 

 

Question 20: In the picture of the guy eating scorpions: 

From which lip was the guy bleeding from?  

What was the colour of the T-shirt that the guy eating scorpions was wearing? 

 

Question 21: In the picture of the family sitting beside the fire place: 

What was the pleasant gift the man gave to his wife? 

How many children were in the picture? 

 

Question 22: In the picture of the dirty toilet: 

What kind of insect was on the dirty toilet? 

What was the guy doing? 
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Question 23: In the picture of the little girl holding a light in the grave yard: 

What kind of weapon was the corpse inside the soil holding in its hand?  

What was the reaction of the little girl when she saw the corpse? 

 

Question 24: In the picture of the little boy playing in the park: 

What was the little boy wearing on his head? 

How did the little boy express his happiness? 

 

 

Question 25: In the picture of the old man and old crying woman: 

    What happened to the baby who was lying on the floor? 

What was the man doing to help her? 

 

Question 26: In the picture of the river: 

Can you describe the boat on the river? 

What colour was the sky? 

 

Question 27: In the picture of the man panicking in the supermarket: 

What was the woman pushing the shopping trolley wearing? 

What was inside the panicking man’s shopping basket? 

 

Question 28: In the picture of the man throwing his baseball cap: 

Can you recall the baseball’s teams names that were on the big screen behind 

the angry man? 

What was the colour of the man’s baseball cap? 

 

Question 29: In the picture of the guys in the party: 

What were the bride and groom behind the guys doing? 

How many glasses of wine were in the picture? 

 

 

Question 30: In the picture of the baby in the hospital: 

Who was with the baby? 

How many pads were on the baby’s body? 
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Appendix B: Questions used In Chapter Two (Arabic version). 
 

 

 

................................ ا���� ............................................. ا15- 
Nا�(�ر�............................................  

O)#�()16 #=> +�ر ا:ر��ء أ�8 #� اP15=6 ا�(��  

 

 ا��Sال ا5ول: �
 �"رة ا�!�ب:
 %�ه" �"ن #"ن ا�!�ب؟
�اط ا�!�ب؟ه� ��()' و�� ا+  

 


 �"رة ا���� ا��ي ���ف :����9رة:� :
��Vال ا�Sا�� 
 %�ذا آ�ن ا���� �W' #=> را�1؟
 %�ه" �"ن ا��B <>Y=� ا����؟

 

�ة:ZAرة ا��)] ا�"� 
� :\��Vال ا�Sا�� 
 آ- +)6 �
 ا�A"رة؟
 %�ه" �"ن ا^"ا+[�؟

 

 ا��Sال ا��ا:': �
 �"رة ا���Aن:
 %�ه" �"ن ا���Aن؟
ن ا��ي آ�ن #=> ا5رض  B=� ا���Aن؟%�ه" �"ع ا��"ا  

 

8 ا15<�ن:Y^ رة"� 
 ا��Sال ا�%�3`: �
8 ا15<�ن؟Y^ 
� ����ي ا���اة ا�6���9 #=> آ�1� %�ذا آ�

8 ا15<�ن؟Y^ �]=��� آ�ن 
�"ع ا5داة ا�( 
 %�ه
 

 ا��Sال ا���دس: �
 �"رة ا��=�/�ة: 
 %�ه" �"ن ا��=�/�ة؟

 �=B ي آ�ن�ان ا�"ا��=�/�ة؟ %�ه" �"ع ا��  

 

 ا��Sال ا���:': �
 �"رة ا���� ا��9"ز وا���اة ا��9"ز:
 %�ه" ��4 �4=6 ا�(
 #=> ��4 ا���أة؟

 %�ه" �"ن أ+�اط ا���أة؟ 
 

� ا���(=�
 #=> ا5رض:ZAرة ا�"�� ا�"� 
� :�%�Vال ا�Sا�� 
 %� آ�ن %' ا�"��؟

� B=� ا�"��؟� %�ه" �"ن ا���6Y ا�(
 آ�
 

:�B5ا���� ا -� 
� ��Wي آ�ن ���� %���1 و��رة ا���� ا�"� 
 ا��Sال ا�(�1': �
 %�ذا آ�ن �"�� #=> اY�5' ا��ي آ�ن �<cف �=��� ا��[��- ؟

 آ- ر�@ آ�ن �
 ا�A"رة؟
 

 

 ا��Sال ا����4: �
 �"رة ا���� ا��ي �)�- ا�cرا��ت:
 %�ه" �"ن ا��=8 ا��ي آ�ن :�9�8 ا����؟

 %�ه" �"ن +6�Y ا����؟
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 ا��Sال ا���دي #!�: �
 �"رة ا���دة:
 آ- +�دا آ�ن �
 ا�A"رة؟

 %�ذا آ�ن %�=�� #=> ا���B [d=� ا���دة؟
 


 �"رة ر��ل ا5^/�ء ا��(�=�� #=> ا��=-:� :�!# 
��Vال ا�Sا�� 
 %�ذا �fث �=)/� ا��ي آ�ن ���=� ر��ل ا5^/�ء؟

 %�ذا �fث ��آ6Y ا���أة؟
 


 �"رة ا��="��ت:� :�!# \��Vال ا�Sا�� 
��ف ا��ي آ(8 #=> ا��="��ت؟%�ه" ا�  

 آ- +)�f 6="��ت ��fاء آ�ن ه<�ك؟
 

 ا��Sال ا��ا:' #!�: �
 �"رة ا���� ا��ي آ�ن ��Aخ و�W' ���� #=> رأ�1:
 ه� ��()' و�� ا�!�Yك ا����"ر B=� ا����؟

 %�ه" �"ن +�i ا����؟
 

 ا��Sال ا�%�3` #!�: �
 �"رة ا�<��ء ا��9"زات %' ا��ZYYوات:
ن �
 ا�A"رة؟آ- :�ZYء آ�  

6Y ا���أة؟�f ه" �"ن�% 
 

 ا��Sال ا���دس #!�: �
 �"رة ا5��>:
 %�ه" �"ن ا5��>؟

� ا5��>؟�� �Af ذا�% 
 

:6Wا���أة ا���� �� O��� ي آ�ن�رة ا���� ا��9"ز ا�"� 
 ا��Sال ا���:' #!�: �
 %�ذا آ�ن ����ي ا���� ا��9"ز؟

 آ- #=6Y دواء آ�ن ه<�ك؟
 


 ر+6Y ا���أة:� �
 �"رة ا���� ا��ي �W' ا���� :�!# �%�Vال ا�Sا�� 

 اي �� آ�ن ا���� ���� ا����؟� 
� ���W  ا���أة؟� �� ا���� ا��ي آ�

 

�؟�"��Yآ� ا�j� �� ا��Sال ا�(�1' #!�: �
 �"رة ا���أة ا�(
 آ�
 آ- آ�1� آ�ن �
 ا��Z�6؟

� ���W ا���أة؟� �� ا���� ا��ي آ�

 

 ا��Sال ا��!�ون: �
 �"رة �fدث ا���رة:
 آ- #�د ا�345ص ا���� آ��"ا ����ون ا��(�ات ا�A/�اء؟

 آ- #�د ا�345ص ا���(=�"ن #=> ا5رض :�9�8 ا���رة ا���)�6؟
 

 ا��Sال ا�"ا�f وا��!�ون: �
 �"رة ا���� ا��ي آ�ن �=�
 آ":"��k ا����"ل:
"��؟Y%"64�4 ا�� <=# �� %�ه
 ا�A"رة ا�(
 آ�

رأ�1؟ %�ذا آ�ن �W' ا���� #=>  
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 وا��!�ون: �
 �"رة ا�9<�ي:��Vال ا�Sا�� 
 آ- #�د ا�345ص �
 ا�A"رة؟
 %� اي ^�ف آ�ن ا�9<�ي �<cف؟

 


 ا���رة:� �� ا��Sال ا���V\ وا��!�ون: �
 �"رة ا����ل ا���� آ��"ا �[���"ن ا���اة ا�(
 آ�
 %�ذا آ�ن ا���� ا�"ا+� ا%�م ا���رة ���� �
 ��k؟

���� ا�"ا+� ا%�م ا���رة؟%�ه" �"ن :��� ا  

 

� ��Aخ:� ا��Sال ا��ا:' وا��!�ون: �
 �"رة ا�)/=6 ا�(
 آ�
 آ- #�د ا�345ص ا���(=�"ن #=> ا5رض؟

�ة؟ZA8 ا�/(�ة ا���� �� %�ه" �"ن ا���رة ا�(
 آ�
 

:6 ا��Sال ا��3%` وا��!�ون: �
 �"رة ا���أة ا��Yآ
� ����ي ا���أة؟� %�ذا آ�
��B و�� '- ا���أة؟ه� ��()  

  
 ا��Sال ا���دس وا��!�ون: �
 �"رة ا��:�ب #=> +)�6 ا����":

 آ- ذ:�:6 آ�ن �
 ا�A"رة؟
 ه� ��()' و�� ا��jس :�9�8 +)�6 ا����"؟

 

:[dا��� <=# �� ا��Sال ا���:' وا��!�ون: �
 �"رة ا���#6 ا�(
 آ�
�9�8 ا���#6؟: �� �� ا�="6f ا�(
 آ�

���#6؟آ- آ�ن ا�"+� ا��ي �!� ا�� ا  

 

:� ا��Sال ا��V%� وا��!�ون: �
 �"رة ا��5�
 آ- آ�ن #�د ا��5��؟

�9�8 ا��5��؟: lY�� آ�ن �% 
 

 ا��Sال ا�(�1' وا��!�ون: �
 �"رة ا�"�� ا��ي آ�ن �W' راB �1=� ا��"ان:
 %� آ�ن %' ا�"��؟
 %�ه" �"ن ا��"ان؟

 

(cا:Y6 ا��(+ 
�  � ا��Sال ا�m@V"ن: �
 �"رة ا��Aا�
 آ- #�د ا��Aا��؟

(cا؟Y8 ا���9: �� �� ا�!"آ6 ا�(
 آ�
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Appendix C: The Beck Depression Inventory Second Edition 

(BDI-II) 
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Appendix D: The Arabic version of the Beck Depression 

Inventory Second Edition (BDI-II) 
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Appendix E: Consent Form 
 

 
Clinical and Health Psychology 

University of Edinburgh 

Medical School 

Teviot Place 

EDINBURGH EH8 9AG. 

 

Tel: 0131 651 3932  

 FAX: 0131 651 3971 

  

Project: Investigating the relationship between memory and emotion  

 

Study  
 

Principal Researcher: Amani Albrazi 

 

1- I confirm that I have read and understood the information sheet for 

the above study and had the opportunity to contact the researchers 

       to ask questions. 

 

 2- I understand that my participation is voluntary and that I am free to  

      withdraw at anytime, without giving any reason and without my treatment  

      being affected. 

 

 3- In the case of withdrawal I understand that any information collected  

up to that point can still be used by the researchers 

 

4- I agree to take part in study 1 & 2 and I am aware that this involves seeing a set  

        of pictures and filling out questionnaires on paper copies. 

 

5- I agree to supply the researcher with my contact details and those of my  

   GP/ Consultant. These details will be supplied below. 

 

 

Name of Participant    Date          Signature 

 

_______________________  ___________          ____________________ 

 

 

Researcher                                           Date                       Signature 

 

Amani Albrazi                                      ___________        ____________________               
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Please supply your GP/Consultant details below 

   

Name: 

………………………………………………………………………………………

……………………………………………………………………………………… 

 

Address: 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 

 

 

MANY THANKS FOR AGREEING TO TAKE PART IN 

THIS STUDY. 
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Appendix F: Information sheet for the control group 
 

 

 

Participant Information Sheet-controls 
 
1. Study title 

“Investigating the relationship between memory and emotional response” 

 
2. Invitation 

You are being invited to take part in a research study. Before you decide it is important for 

you to understand why the research is being done and what it will involve. Please take time 

to read the following information carefully and discuss it with others if you wish. If there is 

anything that is not clear, or if you would like more information, please do not hesitate to 

contact the principal researcher on the telephone number at the end. Take time to decide 

whether or not you wish to take part. Thank you for reading this. 
 

3. What is the purpose of the study? 

 
The main aims of the study are firstly; to investigate how emotions affect memory. Secondly, 

to investigate whether the emotional state affects person’s learning and remembering. 

Thirdly, to investigate whether emotionally charged events are remembered better or worse 

than neutral events. 

 

In general, we are interested in investigating the relationship between the memory and the 

emotional response.  We need to collect data from patients with depression as well as 

healthy people to allow us to compare their results on memory test. 

 

4. Why have I been chosen? 
You have been chosen from the healthy population to be in the control group for the 

comparison purposes with patients group.  

 

5. Do I have to take part?  
It is up to you to decide whether or not to take part. As discussed above we would like as 

many people as possible to take part in this study, but you are free to decline to take part. If 

you do decide to take part you will be given this information sheet to keep and be asked to 

sign one consent form. You will also be given a copy of the signed consent form to keep. If 

you decide to take part you are still completely free to withdraw at any time and without 

giving a reason.  A decision to withdraw at any time, or a decision not to take part, WILL 

ABSOLUTELY NOT AFFECT you. 

SECTION OF CLINICAL & HEALTH 

PSYCHOLOGY 

School of Health in Social Science  

Medical School  

Teviot Place  

Edinburgh  EH8 9AG 

Tel: 0131-651 3932  

Fax: 0131-651-3971 
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6. What will happen to me if I take part? 

You will be given a consent form. If you agree to take part, you are asked to sign 

the consent form and you are asked to see a series of pictures. Some of the pictures 

are emotional and the others are not. After seeing the pictures, you are asked to 

answer a set of questions related to the pictures that you are going to see. The 

experiment is divided into two parts. The first part of the experiment will take 

approximately 40 minutes. The second part of the experiment will be after one 

week from the first part will take approximately 15 minutes. The entire study lasts 

about one hour. There are no known risks associated with this procedure. If you 

have any concerns or wish for a more detailed explanation please feel free to 

contact the researcher, Amani Albrazi, at the University of Edinburgh. You may 

contact the researcher in case of changes in your contact details or interest in this 

study. 
7. What are the possible disadvantages and risks of taking part? 

As your participation in this study involves seeing pictures and answering questionnaires a 

risk of taking part could be related to any questions or pictures that you might consider too 

sensitive, intrusive or upsetting. If you consider any of the questions or pictures as being 

inappropriate, please feel free not to give any answer.  

 

8. What are the possible benefits of taking part? 
The information we get from this study may help us improve the health care services and 

future treatment of patients with depression. 

 

9. Who will have access to the research records? 

All information collected about you will be kept in strict confidentiality. Your 

questionnaire results will be identified by a special code. The data relating the code with 

your personal details will be kept separate from the questionnaire responses.  All data is 

stored in secure locations and only the principal researcher will have access to it. Data will 

be kept for 5 years and then be destroyed. 

 

10. Who do I speak to if problems arise? 

If you have any complaints about the way in which this research project has been, or is 

being conducted, please, in the first instance, discuss them with the clinician with whom 

you are in contact. If the problems are not resolved, or you wish to comment in any other 

way, please contact Professor Mick Power the Head of Clinical & Health Psychology, the 

School of Health and Social Science, the University of Edinburgh, on: 

 

Tel: 0131 651 3943 

Email: mjpower@staffmail.ed.ac.uk 
Address: School of Health in Social Science, Teviot Place, Edinburgh, EH8 9AG 

 

11. What will happen to the results of the research study? 
The results of the study will be presented to the psychotherapy team, will be published in 

scientific journals in the area of psychology research, health psychology, and cognitive 

behavioural therapies and will be presented to fellow researchers and practitioners via 

conference presentations and posters. Your participation will not be identified in any 

report/publication. 

You may express your interest to obtain a copy of the published results by contacting the 

principal researcher. 
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12. Who is organising and funding the research? 
The research is sponsored and funded by the University of Edinburgh. 

 

13. Who has reviewed the study? 
The study has been reviewed by the Lothian Research Ethics Committee. 

 

14. Contact for Further Information 

 

 

  

Amani Albrazi 
Clinical and Health Psychology 
School of Health in Social Science 
University of Edinburgh 
Teviot Place 
Edinburgh 
EH8 9AG 

Tel : 0131 651 3932 
        07854562003 
 
 
E-mail: amanibrazi@hotmail.com 
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Appendix G: Information sheet for Patients group 
 
 

 

Participant Information Sheet-patients  
 
1. Study title 

“Investigating the relationship between memory and emotional response” 

 
2. Invitation 
You are being invited to take part in a research study. Before you decide it is important 

for you to understand why the research is being done and what it will involve. Please take 

time to read the following information carefully and discuss it with others if you wish. If 

there is anything that is not clear, or if you would like more information, please do not 

hesitate to contact the principal researcher on the telephone number at the end. Take time 

to decide whether or not you wish to take part. Thank you for reading this. 
 

3. What is the purpose of the study? 

 
The main aims of the study are firstly; to investigate how emotions affect memory. 

Secondly, to investigate whether the emotional state affects person’s learning and 

remembering. Thirdly, to investigate whether emotionally charged events are 

remembered better or worse than neutral events. 

In general, we are interested in investigating the relationship between the memory and 

the emotional response.  We need to collect data from patients with depression as well as 

healthy people to allow us to compare their results on memory test. 

 

4. Why have I been chosen? 
You have been chosen because you are one of the service users of the NHS who 

presented with Depression. We have asked permission from your Psychotherapy team to 

contact you and invite you to take part. We are hoping that around 50 service users will 

agree to participate in this study.  

 

5. Do I have to take part?  
It is up to you to decide whether or not to take part. As discussed above we would like as 

many people as possible to take part in this study, but you are free to decline to take part. 

If you do decide to take part you will be given this information sheet to keep and be 

asked to sign one consent form. You will also be given a copy of the signed consent form 

to keep. If you decide to take part you are still completely free to withdraw at any time 

and without giving a reason.  A decision to withdraw at any time, or a decision not to 

take part, WILL ABSOLUTELY NOT AFFECT the standard of care you receive. 

 

 

 

SECTION OF CLINICAL & HEALTH PSYCHOLOGY 

School of Health in Social Science  

Medical School  

Teviot Place  

Edinburgh  EH8 9AG 

Tel: 0131-651 3932  

Fax: 0131-651-3971 
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6. What will happen to me if I take part? 
You will be given a consent form. If you agree to take part, you are asked to sign the 

consent form and you are asked to see a series of pictures. Some of the pictures are 

emotional and the others are not. After seeing the pictures, you are asked to answer a set 

of questions related to the pictures that you are going to see. The experiment is divided 

into two parts. The first part of the experiment will take approximately 40 minutes. The 

second part of the experiment will be after one week from the first part will take 

approximately 15 minutes. The entire study lasts about one hour. There are no known 

risks associated with this procedure. If you have any concerns or wish for a more detailed 

explanation please feel free to contact the researcher, Amani Albrazi, at the University of 

Edinburgh. You may contact the researcher in case of changes in your contact details or 

interest in this study. 

 

7. What else do I have to do? 

Participating in this research will NOT involve any changes or restrictions in your current 

treatment. You are encouraged to follow your treatment as prescribed by your service 

providers. 

 

8. What are the possible disadvantages and risks of taking part? 

As your participation in this study involves seeing pictures and answering questionnaires 

a risk of taking part could be related to any questions or pictures that you might consider 

too sensitive, intrusive or upsetting. If you consider any of the questions or pictures as 

being inappropriate, please feel free not to give any answer.  

 

9. What are the possible benefits of taking part? 
The information we get from this study may help us improve the health care services and 

future treatment of patients with depression. 

 

10. Who will have access to the research records? 

All information collected about you will be kept in strict confidentiality. Your 

questionnaire results will be identified by a special code. The data relating the code with 

your personal details will be kept separate from the questionnaire responses.  All data is 

stored in secure locations and only the principal researcher will have access to it. Data 

will be kept for 5 years and then be destroyed. 

 

11. Who do I speak to if problems arise? 

If you have any complaints about the way in which this research project has been, or is 

being conducted, please, in the first instance, discuss them with the clinician with whom 

you are in contact. If the problems are not resolved, or you wish to comment in any other 

way, please contact Professor Mick Power the Head of Clinical & Health Psychology, the 

School of Health and Social Science, the University of Edinburgh, on: 

Tel: 0131 651 3943 

Email: mjpower@staffmail.ed.ac.uk 
Address: School of Health in Social Science, Teviot Place, Edinburgh, EH8 9AG 

 

12. What will happen to the results of the research study? 
The results of the study will be presented to the psychotherapy team, will be published in 

scientific journals in the area of psychology research, health psychology, and cognitive 

behavioural therapies and will be presented to fellow researchers and practitioners via 

conference presentations and posters. Your participation will not be identified in any 

report/publication. 
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You may express your interest to obtain a copy of the published results by contacting the 

principal researcher. 

 

13. Who is organising and funding the research? 
The research is sponsored and funded by the University of Edinburgh. 

 

14. Who has reviewed the study? 
The study has been reviewed by the Lothian Research Ethics Committee. 

 

15. Contact for Further Information 

 
 

  

Amani Albrazi 
Clinical and Health Psychology 
School of Health in Social Science 
University of Edinburgh 
Teviot Place 
Edinburgh 
EH8 9AG 

Tel : 0131 651 3932 
        07854562003 
 
 
E-mail: amanibrazi@hotmail.com 
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Appendix H: Funding the Research 
 

 
 

School of Health in Social Science 

The University of Edinburgh 

Medical School 

Teviot Place 

Edinburgh 

EH8 9AG 

Tel: +44 (0) 131 651 3932 

Fax:+44 (0) 131 650 3891 

 

Funding the research 
 
4th 

January 2010 
 

Organization: the University of Edinburgh 

 

Name of funder organization: the University of Edinburgh 

Contact person at funder organization:  Prof. Mick Power. 

 

 

To whom it may concern: 
 

The University of Edinburgh is going to fund the research titled with 

“investigating the relationship between the false memory formation and the 

emotional response” 

 

Initially, the proposed sample of the research is going to be 100 participants. We 

hope to interview 50 patients with depression and 50 normal healthy participants 

for the control group for the comparison purposes.  

 

On average, each participant is going to be paid £10 for his participating in the 

both sessions of the experiment. Consequently, the proposed budget of the 

research is £1000. 

 

If you have any question please don’t hesitate to contact the academic sponsor of 

the research Prof. Mick Power. 

 

Prof. Mick Power 

Professor of Clinical Psychology 

Head of Clinical & Health Psychology 
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Appendix I: letter to the Patient’s GP 

 
Clinical and Health Psychology 

University of Edinburgh 

Medical School 

Teviot Place 

EDINBURGH EH8 9AG. 

 

Tel: 0131 651 3932 

 FAX: 0131 651 3971 
  

 

 

Dear Colleague, 

 

I am writing you to inform that _________________(patients name) who is under 

you general care has agreed to participate in an experiment to investigate the 

relationship between the memory and emotion. 

____________(patients name) will be closely followed by Dr. Massimo.Tarsia, 

during the whole trial. 

You can find more information about the study in the Patient information sheet or 

by getting in touch with the Principal Researcher, Miss Amani Albrazi. 

 

My best Regards, 

 

Amani Albrazi 
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Appendix J: The ethical Approval of The School of Health in 

Social Science Research Ethics Committee of the University of 

Edinburgh 
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352 
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Appendix K: The ethical approval from the Regional Research 

Ethics Committee for Lothian 
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Appendix L: The ethical approval from the Research & 

Development 
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Appendix M: The advert used to recruit the participants in 

experiment 1 
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Appendix N: The advert used to recruit the participants in 

experiment 4 
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Appendix O: The letter used to recruit the patients with 

depression in experiment 4 
                                                                                                    

  

Letter of invitation to participant 

As part of our collaboration with the University of Edinburgh, we usually accommodate 

student doing research in our department. We would like you to consider participating in 

the research project described below. 

 

Memory and Emotions experiment 

 
You are invited to take part in an experiment to investigate the accuracy of the memory and 

the relationship between the memory and the emotional response. We are looking for English 

native speakers between the ages of 18 and 65 with no perception difficulties. 

There are no known risks associated with this procedure. You will take part in seeing a 

series of pictures and answer a set of questions, some of the pictures are emotional and the 

others are not. The experiment is divided into two parts. The first part of the experiment 

will take approximately 40 minutes. The second part of the experiment will be after one 

week from the first part will take approximately 15 minutes. The entire study lasts about 

one hour. 

Participants will be paid £10 for participating in the study in addition to travelling 

expenses. The study takes place at School of Health in Social Science, The University of 

Edinburgh, Medical School, Teviot Place and we can schedule appointments according to 

your availability.  

 

 If you interested in participating in the research project please contact: 

 

 

 

 

 

 

15/03/2010                              Reference: 10/s1102/5                                    

version.1.2 

Amani Albrazi 
Clinical and Health Psychology 
School of Health in Social Science 
University of Edinburgh 
Teviot Place 

Edinburgh 

EH8 9AG 

Tel  : 0131 650 3897 
Mob: 07854973306 
 

 

E-mail: amanibrazi@hotmail.com 

NHS Lothian 

Department of Clinical Psychology 

Rosslynlee Hospital 

Roslin 

Midlothian 

Postcode:  EH25 9QE 

Telephone 01315367604 
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Appendix P: Pictures and questions used for False memory   

 

 

 

 

 

 
 
Neutral Picture used in experiment 3 and 4: the questions used were:  

In the picture of the tissue box: 

What was written on the box? (Leading question) 

What was the colour of the tissues? (True question) 
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Happiness Picture used in experiment 3 and 4: the questions used were:  

In the picture of the little boy playing in the park: 

What was the little boy wearing on his head? (Leading question) 

How did the little boy express his happiness? (True question) 
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Sadness Picture used in experiment 3 and 4: the questions used were:  

In the picture of the little child pulling his dead mother: 

           What kind of animal was on the ground beside the dead woman? 

(Leading  

        question) 

           What was the little kid wearing? (True question)  
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Anger-related Picture used in experiment 3 and 4: the questions used were:  

 

 

In the picture of the angry girl shouting at the soldiers: 

a) What was the colour of the girl’s scarf? (True question) 

b) What kind of camera was the other girl holding in her hand?  (Leading 

question) 
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Disgust-related Picture used in experiment 1 and 2: the questions used were:  

In the picture of the flies on the piece of cake: 

a) How many flies were on the piece of cake? (True question) 

b) Can you describe the mug beside the piece of cake? (Leading Question) 
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Sadness-related Picture used in experiment 1 and 2: the questions used were:  

 
In the picture of the crying solider: 

a) How many people were in there? (True question)  

b) From which side was the crying solider bleeding from? (Leading question) 
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Happiness-related Picture used in experiment 1 and 2: the questions used were:  

 
In the picture of the old women with the parrots: 

a) How many parrots were there? (True question) 

b) What was the colour of the woman’s handbag? (Leading question) 
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Appendix Q: Consent Form used in experiment 1, 2, 3 and for 

the control participants in experiment 4 
 

 
Clinical and Health Psychology 

University of Edinburgh 

Medical School 

Teviot Place 

EDINBURGH EH8 9AG. 

 

Tel: 0131 651 3932  

 FAX: 0131 651 3971 

  

Project: Investigating the relationship between memory and emotion  

 

Study  
 

Principal Researcher: Amani Albrazi 

 

1- I confirm that I have read and understood the information sheet for 

the above study and had the opportunity to contact the researchers 

       to ask questions. 

 

 2- I understand that my participation is voluntary and that I am free to  

      withdraw at anytime, without giving any reason and without my treatment  

      being affected. 

 

 3- In the case of withdrawal I understand that any information collected  

up to that point can still be used by the researchers 

 

4- I agree to take part in study 1 & 2 and I am aware that this involves seeing a set  

        of pictures and filling out questionnaires on paper copies. 

 

5- I agree to supply the researcher with my contact details and those of my  

   GP/ Consultant. These details will be supplied below. 

 

 

Name of Participant    Date   Signature 

 

 

Researcher                                           Date                            Signature 

 

Amani Albrazi                                       
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Appendix R: Questions used in experiment 1  
 

Name……………………………..................   Age…………….………………….. 

Date…………………………..…………………… 

Please answer the following questions as best you can  

Question1: In the picture of the angrily guy: 

c) What was the guys’ eyes colour? 

d) Can you describe the guy’s earrings? 

Question2: In the picture of the man throwing a stone? 

a) What was the man wearing on his head? 

b) What colour was the building in the picture behind the man? 

Question3: In the picture of the kittens: 

a) How many kittens were there? 

b) What was the colour of their collars? 

Question4: In the picture of the horse:  

a) What colour was the horse? 

b) What kind of animal was on the ground behind the horse? 

Question5: In the picture of the angry dentist: 

a) What was the old woman sitting on the dentist’s chair wearing? 

b) What kind of tool was the dentist holding in his hand? 

Question6: In the picture of the turtle: 

a) What was the colour of the turtle? 

b) What kind of animal was on the ground behind the turtle? 

Question7: In the picture of the old woman and old man: 

a) What was the shape of the woman hair-clip? 

b) What was the colour of the woman’s earrings? 

Question8: In the picture of the baby on the ground: 

a) Who was with the baby? 

b) What was the colour of the bag behind the baby? 

Question9: In the picture of the man holding a gun in the other man’s mouth:  

a) What was on the bleeding finger of the man who was attacked by the one 

with the gun? 

b) How many people were in the pictures?  

 

Question10: In the picture of the man feeding the giraffes: 

a) What was the colour of the dog beside the man? 

b) What was the colour of the man’s cap? 
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Question11: In the picture of the happy monkeys: 

c) How many monkeys were there? 

d) What was on the wall behind the monkeys? 

Question12: In the picture of the fire men climbing the ladder: 

a) What happened to the baby who was carried by the fire man? 

b) What happened to the woman’s knee? 

Question13: In the picture of the sweets: 

a) What letter was on the sweets? 

b) How many red sweets were there? 

Question14: In the picture of the man screaming angrily and putting his hands on 

his head: 

a) Can you describe the broken window behind the man? 

b) What was the colour of the man’s shirt? 

Question15: In the picture of the old women with the parrots: 

c) How many parrots were there? 

d) What was the colour of the woman’s handbag? 

Question16: In the picture of the snake: 

a) What was the colour of the snake? 

b) What was happened (what kind of injury happened) to the snake’s eye?  

Question17: In the picture of the old man holding a sick woman’s hand: 

a) What was the old man wearing? 

b) How many medicine boxes were there? 

Question18: In the picture of the man holding the knife in the neck of the woman: 

c) In what hand was the man holding the knife?  

d) Describe the necklace the woman wearing? 

Question19: In the picture of the woman eating the disgusting cookies: 

a) How many chairs were in the room? 

b) Describe the necklace the woman wearing? 

 

Question20: In the picture of the car accident: 

c) How many people with yellow suite were there? 

d) How many people were on the ground beside the crashed car? 

Question21: In the picture of the man throwing the laptop: 

a) Can you describe the picture that was on the screen of the angry man’s 

laptop? 

b) What was the man wearing on his head? 
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Question22: In the picture of the crying solider: 

c) How many people were in there? 

d) From which side was the crying solider bleeding from? 

Question23: In the picture of the men attacking the woman inside the car: 

a) What was the man standing in front of the car carrying in his hand? 

b) What was the colour of the band of the man standing in front of the car?  

Question24: In the picture of the little scared girl screaming: 

a) How many people were on the ground? 

b) What was the colour of the car beside the little girl? 

Question25: In the picture of the crying girl: 

a) What was the girl wearing? 

b) Can you describe the ring on the girl’s finger? 

Question26: In the picture of the flies on the piece of cake: 

c) How many flies were on the piece of cake? 

d) Can you describe the mug beside the piece of cake? 

Question27: In the picture of the clock on the wall: 

a) Can you describe the painting beside the clock? 

b) What was the time? 

Question28: In the picture of the dolphins: 

a) How many dolphins were there? 

b) Who was swimming beside the dolphins? 

Question29: In the picture of the boy putting his head on the animal’s back? 

a) Who was with the boy? 

b) What was the colour of the animal? 

 

 

Question30: In the picture of the cockroaches on the pizza: 

a) How many cockroaches were on the pizza? 

b) Can you describe the fork beside the pizza? 
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Appendix S: the subjective and objective ratings of the 

pictures-experiment1 
 

 
Picture 

IAPS ID 

Objective 

classification 

Neutral Happiness Fear Anger Disgust Sadness 

Subjective Classifications 

1 JPG 2100 Anger 3.4%   96.6%   

2 JPG 2691 Anger    98.3%  1.7% 

3 JPG1463 Happiness 3.4% 96.6%     

4 JPG1600 Neutral 100%      

5 JPG2697 Anger 1.7%   98.3%   

6 JPG1945 Disgust     100%  

7 JPG2550 Happiness 1.7% 98.3%     

8 JPG2040 Neutral 96.6% 3.4%     

9 JPG3530 Fear 1.7%  98.3%    

10 JPG1601 Neutral 98.3% 1.7%     

11 JPG1811 Happiness  100%     

12 JPG9921 Sadness      100% 

13 JPG7410 Neutral 100%      

14 JPG2700 Anger    100%   

15 JPG1340 Happiness 3.4% 96.6%     

16 JPG1120 Fear   100%    

17 JPG2205 Sadness      100% 

18 JPG6550 Fear   100%    

19 JPG1947 Disgust     100%  

20 JPG9920 Sadness      100% 

21 JPG2689 Anger 3.4%   96.6%   

22 JPG9421 Sadness 1.7%     98.3% 

23 JPG6821 Fear   100%    

24 JPG6838 Fear   100%    

25 JPG2276 Sadness      100% 

26 JPG7360 Disgust     100%  

27 JPG7211 Neutral 100%      

28 JPG1920 Happiness  100%     

29 JPG2730 Disgust     100%  

30 JPG7380 Disgust     100%  
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Appendix T: the subjective and objective ratings of the 

pictures-experiment2 
 

 
Picture 

IAPS ID 

Objective 

classificatio

n 

Neutral Happiness Fear Anger Disgust Sadness 

Subjective Classifications 

1 JPG 2100 Anger    100%   

2 JPG 2691 Anger   3.4% 96.6%   

3 JPG1463 Happiness 2.3% 97.7%     

4 JPG1600 Neutral 97.7% 2.3%     

5 JPG2697 Anger 1.1%  2.3% 96.6%   

6 JPG1945 Disgust 1.1%    98.9%  

7 JPG2550 Happiness  100%     

8 JPG2040 Neutral 96.6% 3.4%     

9 JPG3530 Fear   96.6%  1.1% 2.3% 

10 JPG1601 Neutral 93.1% 6.9%     

11 JPG1811 Happiness  100%     

12 JPG9921 Sadness   2.3%  1.1% 96.6% 

13 JPG7410 Neutral 98.9% 1.1%     

14 JPG2700 Anger    100%   

15 JPG1340 Happiness  100%     

16 JPG1120 Fear   100%    

17 JPG2205 Sadness      100% 

18 JPG6550 Fear   100%    

19 JPG1947 Disgust     100%  

20 JPG9920 Sadness   1.1%   98.9% 

21 JPG2689 Anger    100%   

22 JPG9421 Sadness      100% 

23 JPG6821 Fear 2.3%  94.3% 3.4%   

24 JPG6838 Fear   97.7%  2.3%  

25 JPG2276 Sadness 1.1%     98.9% 

26 JPG7360 Disgust     100%  

27 JPG7211 Neutral 100%      

28 JPG1920 Happiness  100%     

29 JPG2730 Disgust     100%  

30 JPG7380 Disgust     100%  
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Appendix U: the subjective and objective ratings of the 

pictures-experiment3 
 

 
Picture 

IAPS ID 

Objective 

classification 

Neutral Happiness Fear Anger Disgust Sadness 

Subjective Classifications 

1 JPG 7950 Neutral 100%      

2 JPG 1123 Fear   100%    

3 JPG 8496 Happiness 1.7% 98.3%     

4 JPG 2281 Sadness      100% 

5 JPG 2695 Anger    100%   

6 JPG 5030 Neutral 100%      

7 JPG 1931 Disgust     100%  

8 JPG 1129 Fear   100%    

9 JPG 2699 Anger    100%   

10 JPG 7363 Disgust 1.7%    98.3%  

11 JPG 2285 Sadness   1.7% 1.7%  96.6% 

12 JPG 7035 Neutral 100%      

13 JPG 1131 Fear 3.4%  96.6%    

14 JPG 2695 Anger    100%   

15 JPG1999 Happiness 3.4% 96.9%     

16 JPG 9719 Disgust 1.7%    98.3%  

17 JPG 2141 Sadness      100% 

18 JPG 7235 Neutral 100%      

19 JPG 2703 Anger 3.4%   96.6%   

20 JPG 9490 Disgust     100%  

21 JPG 2360 Happiness 1.7% 98.3%     

22 JPG 9320 Disgust     100%  

23 JPG 1137 Fear   100%    

24 JPG 8490 Happiness 1.7% 98.3%     

25 JPG 2145 Sadness      100% 

26 JPG 5820 Neutral 100%      

27 JPG 1139 Fear 1.7%  98.3%    

28 JPG 2707 Anger    100%   

29 JPG 8495 Happiness 1.7% 98.3%     

30 JPG 9410 Sadness 1.7%     98.3% 
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Appendix V: the subjective and objective ratings of the 

pictures-experiment4 
 

 
Picture 

IAPS ID 

Objective 

classification 

Neutral Happiness Fear Anger Disgust Sadness 

Subjective Classifications 

1 JPG 7950 Neutral 100%      

2 JPG 1123 Fear 3.3%  96.7%    

3 JPG 8496 Happiness 3.3% 96.7%     

4 JPG 2281 Sadness      100% 

5 JPG 2695 Anger 3.3%   96.7%   

6 JPG 5030 Neutral 100%      

7 JPG 1931 Disgust     100%  

8 JPG 1129 Fear 1.6%  98.4%    

9 JPG 2699 Anger 3.3%   96.7%   

10 JPG 7363 Disgust     100%  

11 JPG 2285 Sadness      100% 

12 JPG 7035 Neutral 100%      

13 JPG 1131 Fear 1.6%  98.4%    

14 JPG 2695 Anger 1.6%   98.4%   

15 JPG1999 Happiness  100%     

16 JPG 9719 Disgust     100%  

17 JPG 2141 Sadness      100% 

18 JPG 7235 Neutral 100%      

19 JPG 2703 Anger 3.3%   96.7%   

20 JPG 9490 Disgust     100%  

21 JPG 2360 Happiness  100%     

22 JPG 9320 Disgust     100%  

23 JPG 1137 Fear 1.6%  98.4%    

24 JPG 8490 Happiness 100%      

25 JPG 2145 Sadness      100% 

26 JPG 5820 Neutral 100%      

27 JPG 1139 Fear 1.6%  98.4%    

28 JPG 2707 Anger 3.3%   96.7%   

29 JPG 8495 Happiness 100%      

30 JPG 9410 Sadness      100% 
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