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Abstract 
 

The purpose of the current research was to explore a retrieval fluency 

explanation for the retrieval-enhanced suggestibility (RES) effect and to 

investigate whether the RES effect can be reduced with a warning. Participants 

were a volunteer sample of 91 people between 18 and 45 from across New 

Zealand, recruited via social media and word of mouth. A 3 x 2 x 2 factorial 

design was used, with participants being assigned to either the single testing 

or repeated testing condition, and either the warning or no warning condition. 

Item type (misinformation, consistent, or control) was manipulated within-

subjects. Participants watched a video, then either took a 15 question forced-

choice test or played the video game Tetris. All participants then read a 

summary of the video event, which contained some misleading information. 

Participants in the warning conditions were then warned the information may 

not be accurate. After watching a distractor video, all participants completed 

the same 15 question forced-choice test that has been used earlier. Average 

hit rates, confidence ratings, and response latencies were measured. It was 

hypothesised that participants in the repeated testing condition would report 

more of the misinformation and consistent items on the final test, compared to 

participants in the single testing condition, but only for participants who were 

not warned. It was also hypothesised that participants in the repeated testing 

condition would have higher confidence, and faster response latencies, for 

misinformation and consistent items, than participants in the single testing 

condition, but only for participants who were not warned. Results showed there 

was limited evidence for the RES effect, and some evidence for a response 
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fluency-based explanation for the RES effect.  The mixed support for the 

various hypotheses was discussed along with the limitations of the current 

research, and recommendations for future research. 
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CHAPTER ONE 

Introduction 

 

In criminal trials, the accuracy of the eyewitness account is often the most 

important factor in whether the case will be solved (Cutler & Penrod, 1995). 

However, decades of research have shown that eyewitness memory is highly 

susceptible to errors and interference from misleading information (see, eg., 

Loftus, 2005). In fact, inaccurate eyewitness testimonies are the most 

common reason for the miscarriage of justice in criminal cases (Gieselman, 

Fisher, MacKinnon, & Holland, 1986; Loh, 1981). When a person witnesses 

an event, they are almost certain to receive later information relating to that 

event. This information may be inaccurate, and inaccurate information can 

causes the person’s memory for that event to become distorted. It is well 

established that receiving misinformation after an event can distort the 

memory for that event. This phenomenon is widely known as the 

misinformation effect (Loftus, 2005). Loftus (2005) provided a comprehensive 

review of the findings of research about the effect of misinformation on 

eyewitness memory over the last 30 years. However, the majority of research 

on the misinformation effect does not take into account the fact that in real-

life situations, eyewitnesses often recall the event several times prior to 

exposure to misinformation. For example, after witnessing a crime, an 

eyewitness will usually talk about the incident with fellow witnesses, the 

media, or with responding emergency personnel, thus recalling the event 

(Chan, Thomas, & Bulevich, 2009). Paterson and Kemp (2006) report that 

eyewitnesses are likely to talk to each other following an event, before they 
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are interviewed by the police. Their memory for the event is therefore tested, 

often before they are exposed to misinformation. The misinformation they are 

later exposed to may come from the fellow witnesses, or from more 

trustworthy sources such as the media coverage of the event (Allen & 

Lindsay, 1998; Lindsay, Allen, Chan, & Dahl, 2004). 

It is also well established that if memory is tested after an event, the memory 

for that event is strengthened (Roediger & Karpicke, 2006). However, Chan 

et al. (2009) found that when participants were tested prior to being exposed 

to misleading information, they were more likely to recall the misinformation 

on a later test. Thus, it seems that the testing of participants’ memory for the 

event immediately afterwards somehow increased their assimilation of the 

misleading information. They termed this the retrieval-enhanced suggestibility 

effect (RES). The RES effect has been found in both younger and older 

adults (Chan et al., 2009), with both cued-recall and recognition (Thomas, 

Bulevich, & Chan, 2010), and the RES effect is enhanced when participants 

take multiple tests (Chan & LaPaglia, 2011). Thus, it is clearly a cause for 

concern with respect to the practical implications for the criminal justice 

system.  

Thomas et al. (2010) investigated whether warning participants about the 

potential inaccuracy of the post-event information would decrease the RES 

effect. Previous research has shown results are mixed when it comes to the 

effectiveness of post-warnings on reducing eyewitness suggestibility (a 

detailed discussion follows in the next chapter), however, Thomas et al. 

(2010) found warning participants eliminated the RES effect, thus providing a 

strategy for overcoming the effect. To explain the RES effect and its 
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reduction with a warning, Thomas et al. (2010) provide a retrieval fluency 

explanation. They argue that participants respond based on retrieval fluency, 

but when warned their basis of responding changes to a more effortful 

recollection process. This explanation will be discussed further in the 

following chapter.  

The present study investigates whether the RES effect can be eliminated by 

warning participants about the potential inaccuracy of the information they 

have been presented with. The standard RES paradigm will be used, and 

retrieval fluency of participants’ responses, along with their confidence levels, 

will be used to ascertain whether the retrieval fluency hypothesis holds. The 

following chapter will comprehensively review the literature in the area of the 

current research.  
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CHAPTER TWO 

Literature Review 
 

Introduction 

Eyewitness accounts of criminal events are often the most important aspect 

of a case. While eyewitness memory has long been shown to be malleable, 

recent research by Chan et al. (2009) highlighted an interesting phenomena: 

that when participants are tested prior to exposure to misinformation, they 

are then more susceptible to that misinformation on a final test. Because 

previous research has shown that testing leads to increased retention of 

information (see Roediger & Karpicke, 2006), this finding was somewhat 

surprising. The current literature review focuses on several areas of research 

related to the RES effect. The first part reviews the main findings from the 

large body of research looking at the how misleading information can 

become assimilated into a person’s memory. We look at what the general 

misinformation paradigm is, what makes it more likely to occur, and who may 

be more susceptible to the misinformation effect than others. The second 

part provides a brief review on the vast literature on the testing effect. 

Following this is a review of the RES literature, including the main findings 

from the research so far, and what mechanisms have been proposed to 

cause the RES effect. The literature on warnings of possible inaccuracies in 

information provided, a possible strategy for reducing the RES effect, is then 

reviewed, with respect to what types of warning there are and under what 

conditions warnings may reduce the misinformation effect. The literature 
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review then discusses the research relating to the retrieval fluency 

hypothesis, which is directly relevant to the current research.  

Misinformation Effect  

The misinformation effect has been well researched over many decades 

(Loftus, 2005, provides a comprehensive review of misinformation research, 

see also Ayers & Reder, 1998; Zaragoza, Belli, & Payment, 2007). The 

misinformation effect occurs when exposure to misleading information after 

learning results in an impairment of memory for the initial material (Loftus, 

2005). For example, an eyewitness to a vehicle accident may falsely 

remember the presence of another car after this has been suggested by 

another witness. The numerous experiments that have been carried out in an 

attempt to better understand the misinformation effect have largely utilised 

the misinformation paradigm, developed by Loftus, Miller, and Burns (1978). 

In such experiments, participants generally witness some sort of event, either 

a simulation or a video, and are then subject to some misleading post-event 

information. This information either supplements or contradicts details of the 

original event. They then undergo a memory test where their memory for the 

original event is tested. Where the misinformation effect comes in to play is 

when participants answer the questions with details from the post-event 

information rather than the details of the original event.  

Misinformation in real-life situations can come from many sources. It has 

been shown that when co-witnesses to an event discuss details of the event 

together, incorrect information suggested by one witness can become 

incorporated into the other eyewitness’s memory for that event. This 

phenomenon is known as memory conformity (Gabbert, Memon, & Allen, 
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2003). Whether or not misinformation intrudes into a person’s memory for the 

event depends on several factors, including the time delay between the event 

and the introduction of misinformation, and the age of the eyewitness. These 

factors will be discussed below.  

The misinformation effect is increasingly likely to occur the more time has 

passed between the event and the introduction of misinformation (Loftus et 

al., 1978). One explanation for this is that the more time has passed, the less 

likely one is to notice that the misinformation does not match the details they 

remember about the original event. Thus, the person receiving the 

misinformation accepts it as part of their original memory. However, even if a 

discrepancy between the misinformation and the original event is noticed, the 

person may take that to mean that their memory for the original event is 

incorrect, thus they may accept the misinformation regardless of the 

discrepancy (eg., Loftus & Hoffman, 1989). Another factor that increases the 

likelihood of the misinformation effect is the time interval between the 

misinformation and the test. Higham (1998) asked participants whether a key 

detail was in the original event, the misinformation presented later, in both, or 

in neither. It was found that with a short interval between the misinformation 

and the test, participants were less likely to report the key detail as being part 

of the original event only. Therefore, with a short interval they are more likely 

to remember seeing the key detail as part of the misinformation, but they may 

also believe the detail was part of the original event.  

It is evident that regardless of the time between the event and the intrusion of 

misinformation, some people are more susceptible to the misinformation 

effect than others. Age is one factor that influences how one experiences the 
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misinformation effect. For instance, young children are more susceptible than 

older children and adults (see, for example, Ceci & Bruck, 1993). 

Additionally, older adults are more susceptible than younger adults (Karpel, 

Hoyer, & Toglia, 2001; David & Loftus, 2005; Roediger & Geraci, 2007).  

Testing effect 

The testing effect describes the phenomenon where being tested after 

learning new material results in increased accuracy of retrieval on a final test 

(see, eg., Roediger & Karpicke, 2006). Generally, the materials used in 

testing effect research involve word lists (e.g., Hogan & Kintsch, 1971; Izawa, 

1967; McDaniel & Masson, 1985; Thompson, Wenger, & Bartling, 1978; 

Tulving, 1967; Wheeler, Ewers, & Buonanno, 2003) or picture lists (Wheeler 

& Roediger, 1992). However, Roediger and Karpicke (2006) used 

educationally-relevant materials (prose materials and free-recall tests without 

feedback) and looked at how the benefit of repeated testing compared to the 

benefit of restudying the material. Participants read a short passage and then 

either took a free-recall test or studied the passage again. It was found that 

while studying the passage improved recall, in comparison to initial testing, 

after a 5 minute delay, the reverse effect was found on delayed tests 

(Roediger & Karpicke, 2006). That is, while studying material yields a short-

term benefit in terms of retention, testing improves retention in the longer-

term. In a second experiment, participants either read the passage and then 

took three tests, or read the passage and studied it three more times. Those 

in the repeated-testing condition recalled far more than those in the repeated-

study condition (61% vs. 40%) after a week–long delay, even though those in 

the repeated-study condition had had increased exposure to the material. 
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Thus, testing has a clear benefit to long-term retention, and this benefit goes 

beyond simply having an opportunity to restudy the material. One plausible 

explanation for the testing effect is the transfer-appropriate processing 

theory. This theory states that the compatibility between the operations used 

in the learning and testing phases improves learning (Morris, Bransford, & 

Franks, 1977; Roediger, 1990). Essentially, when participants are tested in 

the learning phase, they are practicing the exact skill (recalling a prose 

passage) that is needed when it comes to the retrieval phase, so this leads to 

improved retention (Roediger, Gallo, & Geraci, 2002). 

Retrieval-Enhanced Suggestibility Effect 

As outlined above, the misinformation effect refers to an impairment in 

memory when material learned has been tainted by misleading information 

(Loftus, 2005). The testing effect is the increased retention of material on a 

final test, after memory has been tested (Roediger & Karpicke, 2006).The 

research on the testing effect (discussed above) suggests testing participants 

before they are exposed to misleading information might protect them from 

incorporating the misinformation into their memories. Based on what we 

know from the vast amount of research in both the misinformation literature 

and the testing effect literature, it would be expected that if two groups of 

people are exposed to the same misleading information, the group whose 

memory was tested prior to receiving the misleading information would have 

a more accurate recall of the initial material. However, from 2009, Chan and 

colleagues have been investigating a phenomenon that was the opposite of 

what was expected based on existing theory; that initial testing before being 

presented with misinformation actually makes participants more susceptible 
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to that misinformation. The basic experimental paradigm is that participants 

watch a video event, and then either have their memory for that event tested, 

or carry out an unrelated task. All participants then listen to an audio 

narrative that purportedly summarises the video event, when in fact it 

contains several misleading facts about the event. Finally, all participants 

have their memory tested, using the same test as those in the test condition 

completed originally. Chan et al. (2009) found that, surprisingly, participants 

who took a repeated test recalled more of the misinformation items than 

participants who took a single test.  

Chan et al. (2009) used a cued-recall test to examine the RES effect in 

younger adults. They found that repeated testing increased recall of 

misinformation, compared to single testing. They then carried out the same 

experiment with older adults. Older adults were found to show the same 

retrieval-enhanced suggestibility effect as the younger adults. Unlike the 

younger adults, however, they did show a testing effect in that the 

participants who took a repeated test showed an improvement in accurate 

recall of both control and consistent items in the final test, compared to 

participants who took a single test (Chan et al., 2009). That is, testing 

improved their recall for details in the video that were consistent with correct 

post-event information, as well as correct details in the video that were not 

mentioned in the post-event information, but for the details in the video that 

were contradicted in the post-event information (misinformation items) they 

exhibited the misinformation effect, recalling the misinformation lure rather 

than the correct detail.  
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While research in the area of RES is in its infancy, the RES effect has been 

found in both young and older adults (Chan et al., 2009, see above) and with 

both cued-recall and recognition (Thomas et al., 2010). Thus, while the area 

requires further research in order to determine what other situations the RES 

effect can be found in, and how it can be reduced, the RES effect is clearly a 

robust finding, and this has important implications for the criminal justice 

system.  

Chan and LaPaglia (2011) found that taking multiple tests increased the RES 

effect. The average RES effect size when taking a single initial test was .30, 

as measured by Cohen’s d, compared to an average effect size of .76 when 

taking five or six initial tests. Eyewitnesses are likely to be questioned about 

the event multiple times by police, as well as by friends and family, before 

they are called to give evidence in court. Thus, their memory for the event is 

being tested multiple times, and this suggests that they will be particularly 

susceptible to misinformation. Undergoing multiple tests before being subject 

to misinformation is more akin to real-life situations than undergoing only 

one, and if the RES effect is stronger after multiple tests then it is clear that 

relying on eyewitness memory in criminal justice cases in problematic. How 

can we prevent eyewitnesses to a crime from being increasingly susceptible 

to misinformation? 

LaPaglia, Wilford, Rivard, Chan, and Fisher (2013) investigated whether the 

RES effect would be found under ideal questioning conditions. It was thought 

that perhaps if eyewitnesses were questioned under conditions similar to 

those prescribed by the National Institute of Justice’s technical working group 

(Technical Working Group for Eyewitness Evidence, 1999), this may increase 
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accurate recall and reduce susceptibility to misinformation from outside 

sources. The Cognitive Interview (CI) is a method of questioning which 

focuses on establishing rapport with the eyewitness, avoiding interruptions 

and distractions from the interviewer, and encouraging free recall while 

discouraging guessing (LaPaglia et al., 2013). The CI process involves 

encouraging the witness to recall the event many times and uses various 

forms of retrieval (ie., verbal recall, drawing a sketch). It has been shown that 

the CI is more effective at increasing the recollection of relevant details of a 

witnessed event without a subsequent loss of accuracy, compared to other 

commonly used methods including the standard police interview (e.g., Fisher, 

Geiselman, & Amador, 1989), the structured interview technique (e.g., 

Akehurst, Milne, & Kohnken, 2003), and free recall (e.g., Gabbert, Hope, & 

Fisher, 2009). The CI can also reduce false recall. Geiselman, Fisher, 

Cohen, Holland, and Surtes (1986) found that participants who were exposed 

to misinformation recalled less of the misinformation following a CI, 

compared to a standard interview.  

Following from these findings, LaPaglia et al. (2013) formed two alternative 

hypotheses. One hypothesis was that participants who completed the CI 

would be less susceptible to misinformation than participants who completed 

a free recall test or a distractor task, given that the CI has been shown to 

increase accurate recall, and uses techniques that have not been examined 

in previous RES research. A conflicting hypothesis is that participants who 

completed the CI would be more susceptible to misinformation than 

participants who completed a free recall test or a distractor task, therefore 

showing the RES effect. As taking multiple initial tests has been shown to 
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produce a stronger RES effect than only taking one initial test, and the CI 

effectively involves multiple tests in that participants recall the event several 

times using different formats, it was thought that the CI might produce a 

strong RES effect. It was found that participants who completed the CI recall 

more of the misinformation in comparison to participants who completed a 

distractor task. Clearly, even the use of the ideal questioning conditions, as 

prescribed by the National Institute of Justice’s technical working group 

(Technical Working Group for Eyewitness Evidence, 1999), does not protect 

eyewitnesses from the RES effect, and it fact leads to an increase in recall 

for misinformation. So what, if anything, can be done to eliminate, or at least 

reduce, the RES effect?  

It has been discovered that the RES effect can be eliminated with a warning. 

Thomas et al. (2010) observed the RES effect when participants were not 

warned that the accuracy of the post-event information they were given could 

not be confirmed, but when participants were warned, the RES effect was 

eliminated. They argue that when participants take an initial test and then 

listen to the narrative containing misleading information, the details in the 

narrative that correspond to details present in the initial test (eg., a question 

in the test asks what colour the shirt one of the main characters was wearing 

in the video event, and the narrative contains misleading information about 

the colour of the shirt) capture their attention, which results in a deeper 

encoding of these details (Thomas et al., 2010). Because they are better 

encoded, the details therefore come to mind more quickly on the later test. 

Thus, this explains why people who take an initial test are more susceptible 

to the misinformation. Thomas et al. (2010) refer to this as the retrieval 
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fluency hypothesis. They argue that participants’ answers on the final test are 

based on the ease of retrieval of the information, and participants do not 

analyse the source of that information. They further argue that if participants 

are warned about the potential inaccuracy of the information, they will 

engage in a more effortful recollection process rather than responding based 

on ease of retrieval, and therefore the RES effect will be attenuated.  

In order to test this hypothesis, they examined three things; whether warning 

participants about the potential inaccuracy of the post-event information 

would eliminate the RES effect, how confident participants were in their 

answers, and whether taking an initial test effected their retrieval latencies on 

the final test (Thomas et al., 2010). Because confidence is negatively related 

to retrieval latency (Kelley & Lindsay, 1993; Koriat, 1993; Koriat, Ma’ayan, & 

Nussinson, 2006), Thomas et al. (2010) reasoned that both confidence and 

response latency measures provided evidence for the retrieval fluency 

hypothesis in the context of RES. They argued that because initial testing 

enhances encoding of details and hence leads to easier retrieval later on, the 

misinformation and consistent items presented in the post-event information 

would come to mind more quickly on the final test when participants had 

taken an initial test. Because faster retrieval fluency is related to increased 

confidence in participants’ answers (see discussion later on in this chapter), it 

was also thought that participants would have more confidence in their 

answers when initially tested, compared to participants who were not initially 

tested. Their results supported this hypothesis. Thomas et al. (2010) also 

measured response latency as a more direct measure of retrieval fluency, 

and found participants in the repeated testing condition responded faster 
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than those in the single testing condition. Thus, evidence from confidence 

ratings and response fluency measures provides evidence for the retrieval 

fluency hypothesis, as it shows that participants respond based on how 

quickly the answer comes to mind. Although Thomas et al. (2010) found that 

giving a warning was effective in reducing susceptibility to misinformation, 

previous research on warnings has resulted in mixed findings. A review on 

the literature around whether a warning can reduce the misinformation effect 

is provided later on in this chapter.  

Theoretical Explanations and Cognitive Mechanisms Underlying RES 

There have been several theories used to explain exactly how the RES effect 

occurs. Chan et al. (2009) proposed two possible mechanisms that explain 

the RES effect. The first was the insulation effect, an idea that originated in 

the field of verbal learning (Tulving & Watkins, 1974). The insulation effect is 

the finding that when learning two sets of paired associates, recall for the 

second set is better if recall for the first has been tested before the second 

set is learned. Essentially, then, according to the insulation effect, learning of 

new information is enhanced by taking a test of previously learnt information. 

This could explain why participants who take a repeated test are more 

susceptible to later misinformation than those who took a single test, as 

found by Chan et al. (2009), as taking the initial test might have enhanced 

their learning of the misleading information that followed.  

An alternative explanation put forward by Chan et al. (2009) is 

reconsolidation. Previous studies have found that reactivation of consolidated 

memories can return them to a labile state, where they must be 

reconsolidated, and at this time are more susceptible to interference (Nader, 
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Schafe, & Le Doux, 2000; Walker, Brakefield, Hobson, & Stickgold, 2003). In 

terms of the RES effect, participants who were initially tested may have had 

their memory for the event reactivated because the initial test caused them to 

retrieve their memory for the original event, and thus were more susceptible 

to the misinformation in the post-event information. Memory retrieval has 

been shown to enhance assimilation of newly learned information with the 

memory for the original event (eg., Brown, Brown, Mosbacher, & Dryden, 

2006; Henkel & Franklin, 1998; Hupbach, Gomez, Hardt, & Nadel, 2007; 

Zaragoza & Lane, 1994). Thus, the effect of the initial test might be to make 

the memory more susceptive to incorporating misinformation than would 

otherwise be the case.  

To ascertain which of the above explanations could account for the RES 

effect, Chan et al. (2009) carried out a second experiment using the 

modified-modified free-recall (MMFR) design. The MMFR design was 

developed by Barnes and Underwood (1959) as a way to avoid response 

competition in situations where participants had to remember more than one 

piece of information associated with the same cue. In MMFR, participants are 

asked to recall everything they can that is associated with the cue. For 

example, when given a cue, participants in the Chan et al. (2009, Experiment 

2) study could give all the information they could think of that is associated 

with that cue. If the cue related to a detail presented in a misleading way in 

the post-event information, participants could give both the original details 

and the misinformation detail. Thus, using MMFR, Chan and colleagues 

(2009) were able to investigate whether RES could be explained by the 

insulation effect or reconsolidation. If the insulation effect accounted for RES, 
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then recall of misinformation would be increased after being tested, while 

recall for the initial event would be unaffected. Alternatively, if reconsolidation 

accounted for RES, the memory for the initial event would return to its labile 

state and be more susceptible to interference from the misinformation, 

therefore the memory for the original event would be less accurate and the 

memory for misinformation would be unaffected. Results showed that initial 

testing led to an improved recall of misinformation, but there was no 

difference in the accurate recall of misinformation items among participants in 

the single testing and the repeated testing conditions. Prima facie, results did 

not support the reconsolidation account, but this was thought to be due to a 

confound between the benefits of testing and the impact that interference had 

on the reconsolidation process. That is, participants in the repeated testing 

condition were negatively impacted by interference, but there was also an 

increase in accurate recall for misinformation items, which effectively clouded 

the interpretation of the reconsolidation account.  

Chan and Langley (2011) attempted to elucidate the mechanisms underlying 

RES further, by manipulating the delay between the original event, the 

presentation of misinformation, and the final test. They carried out two 

experiments in order to find out whether the RES effect could be explained 

by the insulation effect, the reconsolidation effect, or both. The two 

experiments followed the standard RES procedure, with a seven-day 

retention interval introduced. In the first experiment (Experiment 1), 

participants watched the video event, completed an initial test or distractor 

task, listened to the information narrative, and then after a seven-day delay 

completed the final test. In the second experiment (Experiment 2), 
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participants watched the video event, completed an initial test or distractor 

task and then after a seven-day delay listened to the information narrative, 

and completed the final test. These experiments were specifically designed 

to shed light on the mechanisms behind the RES effect. Specifically, if the 

reconsolidation account explains the RES effect (interference due to the 

original memory being reactivated by the initial test), then the RES effect 

would occur in Experiment 1 but not in Experiment 2. This is because a 

reactivated memory is only susceptible to interference for a short period of 

time, before the memory is reconsolidated (Judge & Quartermain, 1982). 

Thus, in Experiment 2, where the misinformation is presented seven days 

after the initial test, the memory should already be reconsolidated and thus 

the misinformation will not be assimilated into memory (Berman & Dudai, 

2001; Przbyslawski, Roullet, & Sara, 1999). If the reconsolidation account is 

the mechanism behind the RES effect, then there should be no RES effect in 

Experiment 2. However, if the insulation effect is behind the RES effect 

(learning of new information is enhanced by taking a test of previously learnt 

material), there are two possible mechanisms that may explain this effect. 

Firstly, being tested on previously learnt material may reduce susceptibility to 

proactive interference (PI, defined as the tendency for existing memories to 

hinder the ability to retrieve memories learned later) when learning the 

misinformation (Szpunar, McDermott, & Roediger, 2008). If this is the case, 

then taking an initial test would enhance learning of the misinformation, thus 

leading to RES. Secondly, taking an initial test of several critical details of the 

original event may draw participants’ attention to those details during the 

post-event information, which may cause them to pay more attention to those 
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critical details during new learning (see, eg., Nelson, Dunlosky, Graf, & 

Narens, 1994; Thompson et al., 1978). Thus, taking a test may enhance 

participants’ learning for the critical details in the post-event information, 

including misinformation, leading to an RES effect.  

Chan and Langley (2011) designed the experiments so that they would also 

be able to distinguish which of these two mechanisms (reduced susceptibility 

to PI or an increase in attention to details highlighted in the test) would 

account for the enhanced learning of new material. If the initial test reduced 

susceptibility to PI, then the RES effect would only occur in Experiment 1. As 

the effect of PI on learning of new material decreases with delay (Underwood 

& Freund, 1968), then in Experiment 2, where there is a seven-day delay 

before misinformation is presented, it is likely that the initial test would no 

longer protect participants from PI, thereby enhancing learning of 

misinformation, as it would in Experiment 1. Alternatively, if RES is due to 

participants paying more attention to critical details in the post-event 

information due to their attention being drawn to those details that appeared 

in the test, then the RES would occur in both Experiment 1 and Experiment 

2.  

Chan and Langley (2011) found that the RES effect occurred in both 

Experiment 1 and Experiment 2, thus eliminating both the reconsolidation 

explanation and the test-reduced PI explanation. Thus, Chan and Langley 

(2011) argue that the RES occurs because the initial test asks questions 

about specific details of the witnessed event, and participants’ attention is 

then drawn to those details, even if they are misleading, when they listen to 

the post-event information. This theory is consistent with the findings of Chan 
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and LaPaglia (2011), who found that testing participants multiple times 

increased the RES effect significantly. Given that testing draws attention to 

particular details of the witnessed event, and causes participants to 

preferentially encode those details in any new information they are given, 

when taking multiple tests the details in the post-event information that relate 

to the tested details become even more memorable, leading to a larger RES 

effect.  

Warning Participants about Possible Inaccuracies 

As outlined above, Thomas et al. (2010) discovered that warning participants 

that the post-event information they received may be inaccurate significantly 

reduced the RES effect. The fact that giving participants a warning about the 

potential inaccuracy of information can eliminate the RES effect has two 

important implications. Firstly, there are important legal implications. If 

warning eyewitnesses that some of the information they have received may 

be inaccurate reduces the amount of misinformation they ‘remember’, then 

they will be more accurate eyewitnesses. Of course, this is an important 

objective for the justice system, and researchers have been investigating for 

years in an effort to meet this objective (for reviews, see eg., Wells & Olson, 

2003). Secondly, there are theoretical implications. If warning participants 

causes them to remember the correct information rather than the 

misinformation, this implies that people must still have access to their 

memory for the original event after being exposed to misinformation. Thus, 

the warning must cause participants to consider the source of their memory, 

and therefore distinguish between the original event and any information 

received afterwards (see Christiaansen & Ochalek, 1983; Wright, 1993). 
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Such a finding is inconsistent with the theory put forward by Loftus and 

Hoffman (1989), that the misinformation essentially replaces the detail of the 

original memory, so that the misinformation becomes indistinguishable from 

memory of the original event. The effectiveness of warnings in reducing 

susceptibility to misinformation, and the associated theoretical implications, 

depends on whether participants are warned before they receive the 

misinformation, or after.  

It is important to distinguish between pre-warnings and post-warnings. With a 

pre-warning, participants are warned before they receive the misinformation 

(Chambers & Zaragoza, 2001). Green, Flynn, and Loftus (1982) warned 

participants before they were exposed to misleading information that the 

information may be inaccurate, and found that this warning was effective in 

reducing suggestibility. While a pre-warning would be ideal, as participants 

could essentially protect themselves from assimilating the misinformation into 

their existing memory of the event by avoiding deep encoding of the 

information (Craik & Lockhart, 1972), it is often not possible in real-life 

situations as it would be difficult to warn eyewitnesses about potential 

misinformation before they receive it (Echterhoff, Hirst, & Hussy, 2005). This 

is because, after a crime, those responsible for investigating the event are 

unlikely to have access to the witnesses before they are exposed to post-

event information.  

With a post-warning, participants are warned after they receive the 

misinformation (Chambers & Zaragoza, 2001). The evidence for the 

effectiveness of post-warnings in reducing the effect of misinformation is 

mixed. Several studies have found the effect of misinformation to be fairly 
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resistant to a post-warning (Belli, Lindsay, Gales, & McCarthy, 1994; Frost, 

Ingraham, & Wilson, 2002; Greene et al., 1982; Higham, 1998; Zaragoza & 

Lane, 1994, Experiment 4). Other studies have found that giving a warning 

can reduce the effect of misinformation (Chambers & Zaragoza, 2001; 

Highhouse & Bottrill, 1995; Meade & Roediger, 2002). Still further studies 

have found a warning can eliminate the effect of misinformation altogether 

(Blank, 1998; Wright, 1993; Zaragoza & Koshmider, 1989). In a meta-

analysis of 25 post-warning studies, Blank and Launay (2014) found post-

warnings reduced the misinformation effect by about half on average. The 

effectiveness of a post-warning in reducing the misinformation effect depends 

on several factors, including the specificity of the warning, the grammatical 

mood the warning is framed in, and the credibility of the person providing the 

warning.  

While there are factors that may determine whether or not a warning is 

successful in reducing the effect of misinformation, it is difficult to compare 

many of the aforementioned studies as they differ somewhat in the type of 

misinformation (supplementary or contradictory), the type of memory test 

(source memory, recognition, or recall) and even in the type of post-warning 

(explicit or implicit). Warnings that explicitly point out that there are 

discrepancies between the event details and the post-event information 

(Wright, 1993) or frame the warning in an indicative mood (ie., stated as an 

actuality or fact; eg., “you saw the correct answer in the slide show, but an 

incorrect answer was mentioned in the story, Lindsay, 1990, p. 1080), are 

more effective than non-specific post-warnings (eg., Belli et al., 1994; 

Christiaansen & Ochalek, 1983; Frost et al., 2002; Zaragoza & Lane, 1994), 
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or warnings framed in a subjunctive mood (ie., stated as a doubtful condition; 

eg., “there may have been some crucial differences between the information 

contained in the questions you were asked earlier and the information in the 

video”, Higham, 1998, p. 271, see also Greene et al., 1982). For example, in 

the experiment by Lindsay (1990) a strong warning (“there is no question in 

this test for which the correct answer was mentioned in the story”; Lindsay, 

1990, p.1080) was effective. Wright (1993) provided an even stronger, more 

direct warning (“The narrative you have just read had one incorrect fact. In 

the slide sequence the woman did NOT have any cereal with her breakfast”, 

Wright, 1993) and while this was effective, some participants still 

‘remembered’ the woman having cereal with her breakfast. On the other 

hand, Eakin, Schreiber, and Sergent-Marshall (2003) found both a general 

warning, warning participants that some details in the narrative may be 

inaccurate, and a specific warning, mentioning specifically what details were 

inaccurate, reduced the misinformation effect. Another aspect of providing a 

warning that may reduce participants’ susceptibility to misinformation is when 

there is an element of social influence involved.  

When eyewitnesses are subject to the social influence of others, they are 

less likely to report misinformation (Chambers & Zaragoza, 2001). For 

instance, when participants are urged by the experimenter to present 

themselves in a positive light, they are able to resist reporting the 

misinformation (see Blank, 1998, p. 492; Zaragoza & Koshmider, 1989, p. 

255). Participants are also able to resist misinformation when the source of 

the post-event information is revealed to be a person who is presenting the 

information in a biased way (Echterhoff, Hirst, & Hussy, 2005). Research on 
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psychological reactance (an aversive affective reaction that occurs when free 

behaviour is restricted, Brehm, 1966) has shown that people react to 

attempts of others to control or determine their actions by applying internal 

control over their thoughts or actions (Echterhoff, Hirst, & Hussy, 2005). 

Thus, when it is revealed to an eyewitness that the person summarising the 

details of the event may not be completely accurate, they are able to resist 

reporting the misinformation. This way of reducing the influence of 

misinformation is termed a social post-warning by Echterhoff, Hirst, and 

Hussy (2005). 

While several studies have examined the ability of social post-warnings to 

reduce the misinformation effect (eg., Chambers & Zaragoza, 2001; Greene 

et al., 1982; Highhouse & Bottrill, 1995; Meade & Roediger, 2002, 

Experiment 1), Echterhoff, Hirst, and Hussy (2005) go a step further by 

separating the effects of an explicit post-warning and a social post-warning. 

Interestingly, the studies that involved both an explicit post-warning and a 

social post-warning (Chambers & Zaragoza, 2001; Greene et al., 1982; 

Highhouse & Bottrill, 1995; Meade & Roediger, 2002, Experiment 1) all used 

a weak form of explicit post-warning, that in previous studies have been 

found unsuccessful in reducing the misinformation effect (see Belli et al., 

1994; Christiaansen & Ochalek, 1983; Frost et al., 2002; Greene et al., 1982; 

Higham, 1998; Zaragoza & Lane, 1994). However, three of the studies found 

significant decreases in the amount of misinformation reported (Chambers & 

Zaragoza, 2001; Highhouse & Bottrill, 1995; Meade & Roediger, 2002, 

Experiment 1), suggesting that the social post-warning plays a significant role 

in reducing the misinformation effect (Echterhoff, Hirst, & Hussy, 2005). 
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Echterhoff, Hirst, and Hussy (2005) carried out four experiments looking at 

the effect of different types of social post-warnings (characterising the source 

as either trustworthy or incompetent), as well as different types of memory 

tests (cued-recall and recognition) and found that post-warnings reduced the 

misinformation effect in all four experiments. Thus, the effect of a post-

warning in reducing the misinformation effect is robust.  

So how do warnings reduce the misinformation effect? With a pre-warning, 

the answer is clear. According to Craik and Lockhart (1972), a pre-warning 

can serve to reduce participants’ depth of encoding of the material. That is, 

after being warned that the information they are about to receive may be 

biased, they can encode the material on a shallow, rather than deep, level. 

Both explicit pre-warnings (Greene et al., 1982) and social pre-warnings 

(Dodd & Bradshaw, 1980; Smith & Ellsworth, 1987; Underwood & Pezdek, 

1998) have been found to reduce the misinformation effect. Of course, as 

discussed above, in most real-life cases a pre-warning is not feasible. While 

a difference in the level of encoding on the post-event information can 

explain the reduction in the misinformation effect following a pre-warning, we 

know that this encoding difference is not present in the case of a post-

warning. If participants receive a warning only after they have already 

received the information, they will have already encoded it, although it is not 

clear whether this information is encoded as a separate memory or 

assimilated into the existing memory for the original event. Thus, something 

must happen after the post-warning that results in a reduction of the 

misinformation recalled. Thomas et al. (2010) propose that when warned, 

participants then switch from responding based on retrieval fluency, to 
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engaging in a more thoughtful and effortful evaluation of the information that 

comes to mind. Thomas et al. (2010) termed this the retrieval fluency 

hypothesis, and a discussion of this follows.  

Retrieval Fluency 

Thomas et al. (2010) used the retrieval fluency hypothesis to explain the RES 

effect. They proposed that when participants in the typical RES procedure 

read the post-event information containing misinformation after they have 

taken the initial test, their attention is drawn to the details in the post-event 

information that correspond to details that are the focus of the questions in 

the test. Thus, these particular details are preferentially encoded, and 

therefore are more easily retrieved later, in the final test. Ease of retrieval, or 

retrieval fluency, has been found to be related with a persons’ judgement of 

their confidence in the accuracy of recall (Kelley & Lindsay, 1993; Koriat, 

1993; Koriat, Ma’ayan, & Nussinson, 2006).  

The link between confidence and retrieval latency is central to Thomas et 

al.’s (2010) retrieval fluency hypothesis. When we talk about a persons’ 

confidence, we are talking about the metacognitive judgement they make 

about whether their response or answer is correct or incorrect (Ackerman & 

Koriat, 2011). It has been found that people tend to base their confidence 

judgements on how quickly the answer came to mind. For instance, when an 

answer springs to mind quickly, people assume it must be correct, and thus 

are more confident about the accuracy of their answer. Conversely, if it takes 

a longer time to think of the answer, people are more likely to assume the 

answer is incorrect, and thus be less confident in the accuracy of their 

answer. The ease with which an answer comes to mind was termed ‘fluency’ 
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by Jacoby, who researched the subjective experience of remembering (see, 

for example, Kelley & Jacoby, 1990). To examine this phenomenon, Jacoby 

and colleagues carried out experiments which facilitated participants’ 

processing of distractor items, which resulted in them later falsely 

‘remembering’ those items (Jacoby & Whitehouse, 1989; Kelly, Jacoby, & 

Hollingshead, 1989; Lindsay & Kelley, 1991, cited in Kelley & Lindsay, 1993; 

Whittlesea, Jacoby, & Girard, 1990). It was found that when participants 

unconsciously processed information, this led to a feeling of familiarity, which 

was referred to as an ‘illusion of memory’ (Jacoby & Whitehouse, 1989, p. 

132). Thus, when participants are tested, they tend to see the items they 

recognise, and because these are easily retrieved from memory the 

participants have a subjective experience of remembering those items. The 

idea of the unconscious processing of information leading to a feeling of 

familiarity is akin to Tversky and Kahneman’s (1973) availability heuristic, 

which is the tendency to make judgements of probabilities or frequencies 

based on the ease with which they can think of examples.   

Kelley and Lindsay (1993) took this idea one step further. They argued that 

when an answer comes to mind quickly, this leads to a subjective experience 

of remembering, which results in an increased confidence in the accuracy of 

the answer – regardless of whether the answer is correct or incorrect. This 

point is important, because the mere fact that retrieval latency is related to 

confidence is not astonishing in itself – it is to be expected that well-known 

answers would be retrieved more rapidly than lesser-known answers, and 

also that people will be highly confident about well-known answers. To 

investigate whether ease of retrieval plays a causal role in peoples’ 
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confidence, Kelley and Lindsay (1993) manipulated ease of retrieval to see 

what effect this would have on participants’ confidence in their answers. 

Kelley and Lindsay (1993) found that confidence was related to retrieval 

fluency in an experiment where they exposed participants to correct and 

related-but-incorrect answers to general knowledge questions. When 

participants were exposed to the answers, whether they were correct or 

related-but-incorrect, they came to mind quickly and easily in a later test, and 

thus participants were more confident in their answers (Kelley & Lindsay, 

1993). The important aspect of this study is that it showed that when 

participants are exposed to information, in this case the answers to general 

knowledge questions, the retrieval fluency does not depend on whether the 

answer is correct or incorrect. When participants are exposed to information, 

this later comes to mind easily, and they are therefore more confident in the 

accuracy of the answer than participants who were not exposed to the 

information.  

The negative correlation between retrieval latency and confidence in the 

accuracy of the answer has been found by other authors also. Nelson and 

Narens (1990) found a negative correlation between response latency and 

confidence ratings, and this relationship held whether participants’ answers 

were correct or incorrect. Shaw (1996) lends further evidence for a negative 

correlation between confidence and retrieval latency. Participants answered 

forced-choice questions after viewing a simulated crime scene, and were 

then questioned about their responses. This post-event questioning led to 

increased confidence in their later answers, even when the answers were 
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incorrect. Shaw (1996) claims that this effect is explained by the retrieval 

fluency hypothesis.  

Studies such as the ones mentioned above lend weight to the theory that in 

forming metacognitive judgements, such as the judgement of an answer to 

be accurate, people rely on feedback from task performance (Hoffmann-

Biencourt, Lockl, Schneider, Ackerman, & Koriat, 2010; Koriat & Ackerman, 

2010a; Koriat et al., 2006; Koriat, Ackerman, Lockl, & Schneider, 2009a, 

2009b). When people perform a task, mnemonic cues from their task 

performance bring about metacognitive feelings in the person through a 

process which operates below the level of full consciousness (Kelley & 

Lindsay, 1993; Koriat & Ackerman, 2010b; Koriat & Levy-Sadot, 1999). In 

relation to the negative correlation between confidence and retrieval latency, 

the mnemonic cue people get from task performance is in the form of 

processing fluency, and this leads to metacognitive feelings of knowing and 

confidence. These metacognitive feelings of knowing and confidence lead 

people to think that their answer is accurate.  

In terms of the RES effect, the above findings are very important. As stated 

by Thomas et al. (2010), the negative relationship between confidence and 

retrieval latency leads participants in the repeated testing condition to believe 

the misleading details in the post-event information are accurate, as they 

come to mind quickly. This is what leads them to endorse more of the 

misinformation items on the final test, compared to participants in the single 

testing condition whose attention is not as strongly drawn to the details in the 

post-event information, and therefore the misinformation items do not come 

to mind more quickly than correct items.  
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Summary and Hypotheses 

The current study aims to further investigate the RES effect, particularly with 

respect to the retrieval fluency hypothesis proposed by Thomas et al. (2010). 

To recapitulate, Thomas et al. (2010) claim that the RES effect can be 

explained by retrieval fluency-based responding. That is, participants who 

take an initial test and then are presented with post-event information 

containing details that relate to information in the initial test questions have 

their attention drawn to such details, and they are therefore better encoded. 

When it comes to the final test, participants respond based on retrieval 

fluency, or how quickly the answers come to mind. Because the post-event 

information enhances encoding for both the consistent and the 

misinformation items, participants are more likely to endorse these items on 

the final test (Thomas et al., 2010). The current study aims to partially 

replicate the Thomas et al. (2010) study, by investigating whether the RES 

effect will be found and whether it can be reduced by a warning. The current 

study will also investigate how robust the RES effect by using a different 

witnessed event and a shorter distraction phase. Previous studies have used 

the same 40 minute episode of the television programme “24” (Chan et al., 

2009; Thomas et al., 2010; Chan & Langley, 2011; Chan & LaPaglia, 2011). 

The current study utilises a 10 minute long action-packed video clip depicting 

a bank robbery, which is more akin to the type and length of even an 

eyewitness may be exposed to in a real-life situation. Further, the current 

study uses a distraction phase of only two minutes, in comparison to the 

distractor phase that lasts 25 minutes in the standard RES procedure (e.g., 

Chan et al., 2009; Thomas et al., 2010). As the RES effect increases with the 
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delay between the witnessed event and the presentation of misinformation 

(Chan & Langley, 2011), it is useful to find out whether the distractor phase in 

the current experiment will be long enough to induce an RES effect.  

The current study focuses on young to middle-aged adults, between the ages 

of 18 and 45, in order to have a homogenous sample with respect to memory 

ability. It has been shown that young children do not have the same 

propensity to remember or report details from an event they have witnessed 

(see Goodman & Melinder, 2007, for a review). Also, older adults tend to be 

more susceptible to memory distortions and false recollections (Schacter, 

Koutstaal, & Norman, 1997), and it has been shown that warnings are not as 

effective with older adults as they are with young adults (Dehon & Bredart, 

2004; Watson, McDermott, & Balota, 2004). Thus, we limited the current 

sample to people aged between 18 and 45 to minimise the variability in 

responses in order to better identify differences between the experimental 

groups. 

Based on the findings of Thomas et al. (2010), it is expected that participants 

will respond to questions on the final test based on retrieval fluency. Thus, it 

is hypothesised that participants who take an initial test will endorse more of 

the consistent and misinformation items (the items that correspond to details 

mentioned in the post-event information) on the final test, compared with 

those who do not take an initial test. However, this effect will be reduced or 

eliminated for participants in the warning condition. It is also hypothesised 

that because participants respond based on retrieval fluency, participants 

who take an initial test will have faster response times for consistent and 

misinformation items, compared to participants in the single testing condition. 
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Again, this effect will be reduced or eliminated for participants in the warning 

condition. Further, it is hypothesised that when participants are warned, the 

reaction time for those who took an initial test will be slower than those in the 

single testing condition, as they will then switch from fluency-based 

responding to source monitoring-based responding. Finally, due to the 

negative correlation between retrieval latency and confidence, participants in 

the repeated testing condition will have higher confidence ratings for those 

answers that come to mind easily, ie., the consistent and the misinformation 

items in the post-event information. This effect will be reversed for those in 

the warning condition.  
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CHAPTER THREE 

Method 

 

The aim of the current research was to investigate whether the retrieval-

enhanced suggestibility (RES) effect would be found using a shorter video 

event and a shorter distraction time, and whether the effect can be eliminated 

by warning participants that some of the information they received may not 

be accurate. The retrieval fluency hypothesis is that an initial test makes the 

information readily available, so that the aspects of the misinformation that 

relate to the initial test are more easily retrieved later on. This was be tested 

by examining confidence ratings and response latency measures. The study 

used an experiment with a mixed 2 x 2 x 3 factorial design, meaning that 

there were three independent variables of interest. The first independent 

variable, testing condition, had two levels (single testing and repeated 

testing), and was manipulated between subjects. The second independent 

variable, warning condition, also had two levels (no warning and warning), 

and was also manipulated between subjects. The third independent variable 

was item type and this had three levels (control, consistent, and 

misinformation). Item type was manipulated within subjects. 

Participants 

Participants were 91 people from across New Zealand. Participants were 

recruited via social media and word of mouth, and were required to be 

between 18 and 45 years of age and to be proficient in English and the use 

of the computer. Participants were volunteers and no compensation was 
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given. Participants were assigned to the experimental conditions 

automatically via the computer software. The software served up the first 

version (experimental condition) until that version was completed, and then it 

served up the next version and the process continued. As there was some 

imbalance towards the end of the data collection phase, the version for the 

last few participants was set manually to ensure a relatively equal number of 

participants across the four experimental conditions. The participant group 

was made up of 64 (70.3%) females and 27 (29.7%) males, and the ethnicity 

distribution was 77% New Zealand European, 4% Asian, 3% Maori, 2% 

Pacific Peoples, 1% Middle Eastern/Latin American/African and 4% Other. 

The age distribution was as follows: 51.6% between 18-25, 16.5% between 

26-30, 11.0% between 31-35, 9.9% between 36-40, 11.0% between 41-45.  

Materials and Procedure 

Participants were invited to complete the experiment online. They were 

instructed to carry out the experiment somewhere quiet, where they were 

alone, using either a desktop computer, a laptop computer, or a tablet. 

Participants were asked to read an information sheet (provided in Appendix 

A) explaining what the study involved, and were informed that continuing with 

the experiment was deemed to be consent.  

The experiment used HTML, JavaScript and CSS software, with the videos 

hosted on YouTube and the Tetris task embedded as a Flash object. When 

the participant agreed to participate, the program was uploaded onto their 

browser until they completed the experiment, at which point the data was 

passed back to the server.  
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Participants watched a video excerpt from the film 44 minutes, which 

depicted a bank robbery known as the North Hollywood shootout. The 

excerpt was 9 minutes 40 seconds long. Following the video, participants in 

the single testing condition completed a 15 question multi-choice test. Each 

question asked about a detail in the event, giving a forced-choice between 

four plausible alternative answers. For example, one of the questions was 

“What type of vehicle do the bank robbers drive?”, with the option to answer 

van, SUV, sedan or station wagon. All questions are included in Appendix B. 

After each question, participants were instructed to indicate their confidence 

in that answer, on a scale between 0% to 100%. Meanwhile, participants in 

the repeated testing condition played the video game Tetris for three 

minutes, approximately the same time it took for participants in the test 

condition to complete the test.  

After either completing the test or playing Tetris, all participants watched a 

short video clip about the change-blindness effect as a distraction task. The 

video lasted for approximately two minutes. After watching the distractor 

video all participants were then instructed to read through a précis of the 44 

Minutes clip. The précis was adapted from the information about the film and 

the real event found on the website Wikipedia (n.d.). Embedded in the précis 

were 15 critical details about the film. Each critical detail was matched to the 

content of one of the 15 questions in the memory test, and only appeared 

once in the précis. Of the 15 critical details, five were consistent with the film, 

five were misleading (they were inconsistent with the film), and five were 

control details (they did not feature in the summary). For example, a 

misleading detail for the question “What are the two police officer’s talking 
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about while patrolling the area, before they notice the bank robbers?” would 

be “two police officers are doing their rounds, talking about their weekend”, 

while a consistent detail would be “two police officers are doing their rounds, 

talking about what they had for breakfast”. The control detail would be “two 

police officers are doing their rounds”. This task took approximately three 

minutes. 

Following the misinformation task, participants filled out a short demographic 

questionnaire which gathered information about the participants’ age, gender, 

and ethnicity, and also asked whether they had seen the film 44 minutes 

before. 

Finally, all participants took a memory test, which was exactly the same as 

the participants in the test group had taken earlier. Participants were then 

thanked for taking part in the experiment, invited to leave their contact details 

if they wanted to receive a summary of the results of the experiment, and 

debriefed.  
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CHAPTER FOUR 

Results 

Introduction 

As discussed in previous chapters, the current research focused on the 

retrieval-enhanced suggestibility (RES) effect, in particular the retrieval 

fluency hypothesis in relation to the RES effect, across young to middle-aged 

adults. The data were analysed using the software programme Statistical 

Package for the Social Sciences (SPSS; version 22.0).  

Initial analyses  

As the use of analysis of variance (ANOVA) requires certain assumptions to 

be met, some preliminary analyses were carried out to ensure that ANOVA 

would be a suitable technique to use, given the data. The use of ANOVA 

requires that the dependent variables are approximately normally distributed, 

and variances are homogenous (Pallant, 2013). In addition to these 

assumptions, the mixed within-between subjects ANOVA requires the 

assumption of homogeneity of intercorrelations to be met (Pallant, 2013).  

Normality. Normality of each dependent variable was assessed in a 

number of ways. Normality was tested using the Shapiro-Wilk statistic, as this 

is considered more appropriate for small to medium sample sizes (Allen & 

Bennett, 2012). Normality was also assessed by examining skewness and 

kurtosis values, and viewing Q-Q plots and histograms.  
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Average hit rate. The average hit rate is the proportion of the 

questions on the final test that participants answered correctly. Each question 

on the test contained information that matched either a control detail, a 

consistent detail, or a misinformation detail in the post-event information, thus 

the test questions are classified as either control, consistent or 

misinformation. As there are five questions for each item type, the number of 

correct responses was divided by five to find the average accurate hit rate.  

Results from the Kolmogorov-Smirnov tests indicated that the average hit 

rate was not normally distributed for all three items types, the control items 

D(91) = 0.87, p < .001, the misinformation items D(91) = 0.93, p < .001, and 

the consistent items D(91) = 0.77, p < .001. Further, average hit rate scores 

were significantly negatively skewed for control (zskewness = -2.13, p = .05) and 

consistent items (zskewness = -4.98, p = .05). The histogram and Q-Q plots 

confirm that control and consistent scores were not normally distributed (see 

Appendix C). Because the data for the average hit rate violates the 

assumption of normality, a requirement of ANOVA, and there was no 

appropriate transformation that could be applied to the data, the results from 

the analyses of the average hit rate data were interpreted with caution.  

Average false recognition of misinformation. For the questions 

relating to misleading information, participants could choose either the 

misleading lure, the correct answer, or one of two plausible alternatives. The 

average false recognition of misinformation score is the proportion of 

misleading lures that were chosen. 
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Results from the Kolmogorov-Smirnov tests indicated that the average false 

recognition of misinformation was not normally distributed, D(91) = 0.91, p < 

.001. The scores were significantly positively skewed (zskewness = 2.18, p = 

.05). The histogram showed the scores are positively skewed, and the Q-Q 

plot shows a non-linear trend (see Appendix D). Thus, it is clear the scores 

violate the assumption of normality. The scores for the false recognition of 

misinformation rate were transformed using a square root transformation. 

The resulting distribution was approximately normally distributed.   

Average confidence ratings. After choosing their answer, 

participants then had to rate their confidence in that answer using a number 

between 0-100. The average confidence scores were then calculated for 

each item type.  

Average confidence scores were not normally distributed, as indicated by the 

Kolmogorov-Smirnov scores (control items: D(91) = 0.96, p = .01, misleading 

items: D(91) = 0.95, p < .001, consistent items: D(91) = 0.94, p < .001). The 

scores were significantly negatively skewed for control items (zskewness = -

2.34, p = .05), consistent items (zskewness = -2.76, p = .05), and 

misinformation items (zskewness = -3.11, p = .05). After viewing the 

histograms and Q-Q plots (see Appendix E), it was concluded that the 

average confidence scores were not normally distributed. 

After applying a reflect and square root transformation, the average 

confidence scores were approximately normally distributed. Thus, the 

transformed values for average confidence scores were used in the analysis.  
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Average confidence ratings for misleading questions. For 

questions where the corresponding detail in the post-event information was 

misleading, we calculated an average confidence score for questions where 

participants chose the correct answer, and an average confidence score for 

questions where participants chose the misleading lure.  

Average confidence for misleading trials scores were not normally distributed 

(correct items: D(91) = .92, p < .001, misinformation items: D(91) = .91, p < 

.001), and were negatively skewed (correct items (zskewness = -3.07, p = .05), 

misinformation items (zskewness = -2.15, p = .05). Kurtosis scores were 

significant for misleading trials only (zkurtosis = 2.77, p = .05). The histogram 

and Q-Q plots confirmed that scores were not normally distributed (see 

Appendix F).  

Based on the appearance of the histogram plots, and the significant results of 

the Kolmogorov-Smirnov and skewness tests, a reflect and square root 

transformation was applied. After transforming the variables, scores were 

approximately normally distributed.  

Average reaction time scores. The time from when participants were 

given each question to when they made a selection from the four available 

options was measured. The average reaction times were then calculated for 

each item type.  

The average RT scores for control and consistent items contained extreme 

outliers, as evident in their respective boxplots (see Appendix G). Extreme 

outliers are data points that extend more than three box lengths from the 

edge of the box (Pallant, 2013). These outliers were removed.  
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The average reaction time scores did not meet the assumption of a normal 

distribution. Results from the Kolmogorov-Smirnov tests indicated that the 

average reaction time deviated from a normal distribution for all three items 

types, the control items (D(91) = .92, p < .001), the misinformation items 

(D(91) = 0.92 p < .001), and the consistent items (D(91) = .90, p < .001). 

Further, all item types were positively skewed (control items (zskewness = 6.75, 

p = .05), consistent items (zskewness = 7.37, p = .05), and misinformation items 

(zskewness = 3.27, p = .05). The histogram and Q-Q plots confirmed that 

average reaction time scores were not normally distributed (see Appendix G). 

After applying a square root transformation, reaction time scores for all three 

item types appeared approximately normally distributed on viewing the 

respective histogram plots. Thus, the transformed values for average 

confidence scores were used in the analysis.  

Average reaction time scores for misleading trials. Like the 

average confidence rating for misleading questions score, we calculated an 

average reaction time score for questions where participants chose the 

correct answer, and an average reaction time score for questions where 

participants chose the misleading lure.  

Average reaction time scores for misleading questions did not meet the 

assumption of normality. Scores deviated from a normal distribution for both 

correct items (D(91) = .93, p < .001) and misinformation items (D(91) = .89, p 

= < .001), and both item types were positively skewed (correct items (zskewness 

= -2.69, p = .05), misinformation items (zskewness = 4.60, p = .05). The 

histogram and Q-Q plots also showed that scores were not normally 

distributed (see Appendix I).  
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Based on the appearance of the histogram plots, and the significant results of 

the Kolmogorov-Smirnov and skewness tests, a square root transformation 

was applied. The transformed data was approximately normally distributed. 

Homogeneity of variance. The use of ANOVA requires that the 

samples are obtained from populations of equal variances (Pallant, 2013). 

This assumption was assessed using Levene’s test for equality of variances. 

Violation of the homogeneity of variances assumption is not particularly 

concerning because ANOVA is reasonably robust to violations in this 

assumption, provided the group sizes are of a reasonably similar size 

(Stevens, 2009). In the present study, the group sizes are fairly similar so we 

do not need to be too concerned about data that violate this assumption. The 

assumption of homogeneity of variance will be discussed in the appropriate 

sections only if the assumption is violated.  

Homogeneity of intercorrelations. For mixed between-within 

subjects ANOVA, there is an additional assumption that must be met. This is 

the assumption that for each level of the between-subjects variable, the 

pattern of intercorrelations among the levels of the within-subjects variable 

should be the same (Pallant, 2013). This assumption is tested using Box’s M 

statistic. As with the homogeneity of variance assumption, violations to the 

homogeneity of intercorrelations assumption will be discussed in the 

appropriate section. Otherwise, this assumption has been met.  
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Main Findings 

Recognition accuracy. 

Table 4.1 

Average hit rates on the final test as a function of test condition, warning, and 

item type (standard deviations are in parentheses). 

 Consistent Control  Misinformation 

 

No warning 

   

   Single testing .87 (.14) .73 (.21) .44 (.22) 

   Repeated Testing .89 (.17) .75 (.20) .45 (.32) 

    

Warning    

   Single testing .86 (.17) .49 (.25) .49 (.25) 

   Repeated Testing .82 (.29) .81 (.19) .60 (.27) 

 

Based on the RES effect, we expected average hit rates for misinformation 

items to be lower after repeated testing, as testing increases susceptibility to 

misinformation. After a warning, however, we expected this effect to be 

attenuated. We also expected that the average hit rate for consistent items 

would be higher for repeated testing, compared to single testing, and this 

effect would also be attenuated with a warning. We expected neither warning 

nor repeated testing to have an effect on the average hit rates for control 

items. The descriptive statistics given in Table 4.1 shows that for consistent 

items, participants in the repeated testing conditions who were not warned 

had a higher average hit rate than participants in the other conditions, 

consistent with the RES effect. Participants in the warning conditions had 

slightly lower average hit rates, which is contrary to the RES effect. The 
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average hit rate for control items was lower for participants who were warned 

and were in the single testing condition, but higher for those who were 

warned and were in the repeated testing condition. This is inconsistent with 

RES as testing should have no effect of the average hit rate for control items 

for participants who had been warned about the potential inaccuracy of the 

information. For the misinformation items, there was an increase in average 

hit rate with both testing and warning, contrary to predictions. For both 

warning conditions, repeated testing increased average hit rate slightly 

compared to single testing, providing evidence for RES. Average hit rates 

were highest for consistent items and lowest for misinformation items. 

Overall, there was limited evidence for the RES effect, and in fact warning 

participants seemed to result in a lower average hit rate, contrary to 

predictions. 

Because many participants had high average hit rates for consistent and 

control items and few participants had low average hit rates, the data were 

negatively skewed. As the data for misinformation items were slightly 

positively skewed, it was not possible to find a transformation that could be 

applied to scores from all three item types that would make the distributions 

approximately normal. As there is no non-parametric equivalent to the mixed 

design ANOVA, an ANOVA was carried out on the average hit rate data. The 

results from ANOVA analyses are fairly robust to minor violations to the 

assumption of normality with reasonable sized samples (Stevens, 2009). 

However, as our group sizes are relatively small (22+), it cannot be assumed 

that the ANOVA will be robust to the violation of the normality assumption, 

and therefore the results must be interpreted with caution.  
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A 3 (item type) x 2 (test condition) x 2 (warning condition) mixed model 

ANOVA was conducted on the average hit rate data. There was a significant 

interaction between item type and warning condition (Wilk’s Lambda = .93, F 

(2, 86) = 3.07, p = .05, partial eta squared = .07). The main effect of item type 

was significant (Wilk’s Lambda = .38, F (2, 86) = 69.48, p < .001, partial eta 

squared = .62). Pairwise comparisons indicated that the average hit rate for 

misinformation items was lower than both the control items (p < .001) and the 

consistent items (p <.001). Further, the average hit rate for consistent items 

was higher than for control items (p = .001). The three-way interaction was 

not significant, and neither was the interaction between item type and test 

condition. The main effect of warning condition was also not significant.  

To further examine the interaction between item type and warning condition 

in the 3 x 2 x 2 ANOVA, a simple effects analysis was conducted examining 

the effect of warning condition on each item type.  For the misinformation 

items, the main effect of warning nearly reached significance (F (1, 89) = 

3.44, p = .07, partial eta squared = .04), such that participants who were 

warned had higher (M = .55, SD = 0.4) average hit rates than participants 

who were not warned (M = .44, SD = .04). For control (F (1, 89) = 2.44, p = 

.12, partial eta squared = .03) and consistent (F (1, 89) = 1.45, p = .23, partial 

eta squared = .02) items, the main effect of warning was not significant. 

These results indicate that warning participants results in more accurate 

responses to misinformation items, but has no effect on the average hit rates 

for control and consistent items. However, as the effect was not statistically 

significant, we cannot conclude that an RES effect was found in the current 

study. 
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False recognition associated with misleading questions. 

Table 4.2 

Average false recognition of misinformation associated with misleading 

questions (standard deviations in parentheses) 

 No Warning Warning 

 

Single Testing 

 

.34 (.25) 

 

.33 (.23) 

Repeated Testing .43 (.32) .30 (.28) 

 

Based on the descriptive statistics presented in Table 4.2, it appears that for 

single testing participants, those who were not warned about the potential 

inaccuracy of the post-event information had a higher average false 

recognition rate than those who were warned, meaning that those who were 

warned were more likely to choose the misleading lure than those who were 

not warned. This indicates that taking an initial test increases susceptibility to 

the RES effect, but this is reversed with a warning, which is consistent with 

RES. A 2 (test condition) x 2 (warning condition) between subjects ANOVA 

was conducted on the false recognition of misinformation to see whether this 

apparent effect was statistically significant. Neither the main effect for test 

condition (F (1, 87) = .001, p = .98, partial eta squared < .001) or warning 

condition (F (1, 87) = 1.12, p = .29, partial eta squared = .01) were 

significant. The interaction between warning condition and test condition was 

also not significant (F (1, 87) = .77, p = .38, partial eta squared = .01). 
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Confidence ratings. 

Table 4.3 

Mean confidence (0-100) associated with the final test as a function of 

warning, test condition and item type (standard deviations in parentheses).  

 Consistent Control  Misinformation 

 

No warning 

   

   Single testing 77.99 (14.98) 80.88 (12.81) 72.73 (20.76) 

   Repeated Testing 88.24 (12.52) 79.06 (13.16) 77.39 (14.81 

    

Warning    

   Single testing 69.97 (15.71) 75.30 (14.42) 62.22 (21.04) 

   Repeated Testing 75.74 (20.75) 79.62 (18.03) 69.62 (21.33) 

 

According to the descriptive statistics given in Table 4.3, for consistent items, 

there appears to have been an increase in confidence with repeated testing, 

consistent with the retrieval fluency hypothesis. For misinformation items, 

there was a decrease in confidence for the warning conditions, consistent 

with predictions. Neither warning nor testing seems to have had any effect on 

the average confidence for control items. Overall, confidence was slightly 

lower for misinformation items, compared to consistent and control items. For 

those who took an initial test and received a warning, confidence was lower 

for the consistent and misinformation items, as predicted by the retrieval 

fluency hypothesis. Thus, the descriptive statistics are weakly consistent with 

the retrieval fluency hypothesis.  

A 3 (item type) x 2 (test condition) x 2 (warning condition) mixed model 

ANOVA was conducted on the confidence data to statistically test for an RES 
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effect. According to the retrieval fluency hypothesis, we would expect 

confidence to be higher for misinformation and consistent items after 

repeated testing, but only in the no warning condition. Results from the 

ANOVA show there was a significant interaction between item type and 

warning condition (Wilks’ Lambda = .91, F (2, 86) = 4.09, p = .02, partial eta 

squared = .09). The main effect of test condition was significant (F (1, 87) = 

5.02, p = .03, partial eta squared = .06). Confidence scores were higher for 

repeated testing participants (M = 78.58, SD = 2.03), compared to single 

testing participants (M = 72.58, SD = 2.00). The main effect of warning 

condition was also significant (F (1, 87) = 5.56, p = .02, partial eta squared = 

.06).  Confidence scores were higher for participants who were not warned 

(M = 79.10, SD = 2.00) than for participants who were warned (M = 72.06, 

SD = 2.03). The three way interaction and the interaction between item type 

and test condition were not significant.  

To investigate the interaction between item type and warning condition, a 3 

(item type) x 2 (test condition) ANOVA was conducted for each warning 

condition separately. In the ANOVA examining only those in the no warning 

conditions, the homogeneity of variance assumption was met for control and 

consistent items, but not misinformation items. As discussed earlier in this 

chapter, violations to the homogeneity of variance assumption are not too 

concerning when sample sizes are equivalent, as they are in the current 

study. There was a significant main effect for item type (F (2, 43) = 5.21, p = 

.01, partial eta squared = .20). Pairwise comparisons indicated that the 

confidence for consistent items was significantly higher than for control items 

(p = .05) and misinformation items (p = .003). There was no statistical 
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difference between confidence ratings of control and misinformation items. 

The main effect for test condition was also significant (F (1, 44) = 2.73, p = 

.05, partial eta squared = .09), such that single testing participants had lower 

confidence (M = 76.04, SD = 2.38) in their responses than repeated testing 

participants (M = 82.17, SD = 2.50). When analysed further, the main effect 

of test was only significant for consistent items, such that confidence was 

higher for repeated testing participants than single testing participants. The 

interaction between item type and test was significant (F (2, 44) = 3.28, p = 

.04, partial eta squared = .07). From the interaction plot, it appears that for 

consistent items only, confidence is higher for participants in the repeated 

testing condition, compared to those in the single testing condition. For both 

misinformation and control items, there was no difference in confidence 

between the single testing and repeated testing conditions. This provides 

some evidence for the retrieval fluency hypothesis, as it is expected that 

confidence would be higher for items that have been seen before (on the 

initial test) and therefore better encoded. However, it is expected that 

confidence would be higher for misinformation items also.  

In the ANOVA examining only those in the warning conditions, there was a 

significant main effect for item type (F (2, 42) = 98.45, p < .001, partial eta 

squared = .82). People gave lower confidence ratings for misinformation 

items than consistent items (p = .02) or control items (p < .001), and lower 

confidence ratings for consistent items than control items (p = .05). The 

interaction between item type and test condition was not significant (F (2, 42) 

= .94, p = .95, partial eta squared = .04), and there was no main effect of test 

condition (F (1, 43) = 2.25, p = .13, partial eta squared = .05).  
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To further examine the interaction between item type and warning condition 

in the 3 x 2 x 2 ANOVA, a simple effects analysis was conducted examining 

the effects of warning condition on each item type. There was a significant 

main effect of warning for misinformation items (F (1, 89) = 4.97, p = .03, 

partial eta squared = .05), such that participants who were warned had lower 

(M = 65.92, SD = 2.94) confidence in the misinformation items than 

participants who were not warned (M = 75.06, SD = 2.91). There was also a 

significant main effect of warning for consistent items (F (1, 89) = 8.41, p = 

.01, partial eta squared = .09), such that participants who were warned had 

lower (M = 72.86, SD = 2.43) confidence in the consistent items than 

participants who were not warned (M = 83.11, SD = 2.41). However, for 

control items, there was no difference in confidence between participants in 

the warning and the no warning conditions (F (1, 89) = .03, p = .89, partial eta 

squared < .001). These results indicate that warning participants has the 

effect of lowering their confidence in their answers for both misinformation 

and consistent items (ie., questions for which details were provided in the 

post-event information).  
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Confidence on misleading trials.  
 

Table 4.4 

Mean confidence scores (0-100) associated with recognition decisions for 

misleading trials (standard deviations in parentheses).  

 Correct Misinformation 

 

No warning 

  

   Single testing 76.71 (21.71) 62.61 (29.60) 

   Repeated Testing 75.54 (21.57) 76.56 (27.07) 

   

Warning   

   Single testing 62.19 (25.77) 56.51 (26.38) 

   Repeated Testing 74.74 (26.58) 51.41 (38.36) 

 

The descriptive statistics provided in Table 4.4 show that mean confidence 

scores on misleading trials were lowest for participants who were given a 

warning and then endorsed misinformation items on the final test, regardless 

of testing condition. Participants were also less confident when endorsing 

correct responses after being warned. This suggests that warning 

participants makes them less confident when responding with both correct 

answers and misinformation. For misinformation responses, confidence was 

higher for repeated testing participants than single testing participants when 

participants were not warned, but lower when participants were warned. A 2 

(test condition) x 2 (warning condition) between subjects ANOVA was 

conducted on the mean confidence scores for misinformation responses to 

investigate this further. Results show that there was a main effect of warning 
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(F (1, 69) = 5.30, p = .02, partial eta squared = .07), with participants who did 

not receive a warning (M = 69.58, SD = 5.00) having higher confidence in 

their answers than participants who did receive a warning (M = 53.96, SD = 

5.17). The main effect of test condition was not significant, nor was the 

interaction.  

To investigate whether the difference in confidence ratings for each warning 

condition depends on the test condition in the 2 x 2 ANOVA on confidence in 

responses to misinformation items, a simple effects analysis was conducted. 

In the ANOVA examining only those in the single testing conditions, there 

was no main effect of warning condition (F (1, 36) = .82, p = .37, partial eta 

squared = .02), showing that there was no significant difference in confidence 

ratings between participants who were warned and participants who were not 

warned. However, in the repeated testing condition, there was a main effect 

of warning (F (1, 33) = 4.59, p = .04, partial eta squared = .12), showing that 

participants who were not warned had higher (M = 76.56, SD = 27.07) 

confidence in their answers than participants who were warned (M = 51.41, 

SD = 38.36).  

Finally, a 2 (test condition) x 2 (warning condition) between subjects ANOVA 

was also conducted for the mean confidence scores for correct responses to 

misleading questions. Neither the main effect of test condition (F (1, 84) = 

1.94, p = .17, partial eta squared = .02) or warning condition (F (1, 84) = 

1.86, p = .18, partial eta squared = .02) were significant.  
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Response latency. 

Table 4.5 

Mean response latencies (in ms) associated with the final test as a function 

of warning, test condition and item type (standard deviations in parentheses).  

 Consistent Control  Misinformation 

 

No warning 

   

   Single testing 7915 (2570) 5421 (2263) 6700 (2095) 

   Repeated Testing 4019 (1349) 3162 (1049) 3907 (2028) 

    

Warning    

   Single testing 9304 (3775) 5699 (1866) 7553 (2933) 

   Repeated Testing 4225 (1553) 3118 (1161) 4336 (2443) 

 

As shown in Table 4.5, there is a clear trend across all item types showing 

that repeated testing participants responded faster than single testing 

participants. The lower response latency for repeated testing groups was 

predicted for consistent and misinformation items, but not for control items. 

Warning participants was predicted to reduce or eliminate the decrease in 

response latency, but there was, in fact, no effect of warning. Repeated 

testing also reduced variability among scores. Overall, results from response 

latencies suggest a clear effect of testing, but no effect of warning.  

Results from a 3 (item type) x 2 (test condition) x 2 (warning condition) mixed 

between-within subjects ANOVA confirmed there was a significant interaction 

between item type and test condition (Wilks’ Lambda = .82, F (2, 84) = 9.53, 

p < .001, partial eta squared = .19).  The main effect of warning was not 

significant (F (1, 85) = 1.22, p = .27, partial eta squared = .01). There was no 
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interaction between item type and warning condition, or test condition and 

warning condition. Levene’s test of equality of error variances was significant 

for misinformation and control items, meaning that the assumption of 

homogeneity of variance was violated for consistent items only. Again, the 

violation of this assumption is not too concerning (see discussion earlier in 

the chapter).  

To decompose the interaction between item type and test, a 3 (item type) x 2 

(warning condition) ANOVA was conducted for each test condition 

separately. In the ANOVA examining only those in the single testing 

conditions, there was a main effect of item type (Wilks’ Lambda = .34, F (2, 

41) = 39.34, p < .001, partial eta squared = .66). Pairwise comparisons 

indicated that response latency for consistent items was significantly slower 

than for control items (p < .001) and misinformation items (p < .001). Further, 

response latency was significantly slower for misinformation items than for 

control items (p < .001). The interaction between item type and warning 

condition did not reach significance, and there was no main effect of warning. 

The assumption of equal variances was met for control and consistent items, 

but not for misinformation items.  

In the ANOVA examining only those in the repeated testing conditions, there 

was also a main effect of item type (Wilks’ Lambda = .44, F (2, 42) = 26.82, p 

< .001, partial eta squared = .56). Pairwise comparisons show that reaction 

times for control items were significantly faster than for both misinformation 

items (p = .001) and consistent items (p < .001). The difference in reaction 

times between misinformation and consistent items was not significant. The 

interaction between item type and warning was not significant, and there was 
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no main effect of warning. Taken together, results from the ANOVAs 

examining response latencies for the test conditions separately show that 

after repeated testing, the difference in response latency between consistent 

and misinformation items is eliminated. This suggests that repeated testing 

increases the fluency of responding for misinformation items, as predicted by 

the retrieval fluency hypothesis.  

Response latency for misleading trials. 

Table 4.6 

Mean response latencies (in ms) associated with recognition decisions on 

misleading trials (standard deviations in parentheses).  

 Correct Misinformation  

 

No warning 

  

   Single testing 7593 (3230) 6112 (2789) 

    Repeated Testing 3948 (2791) 3117 (1064) 

   

Warning   

   Single testing 7942 (3212) 7148 (3523) 

   Repeated Testing 4987 (3149) 4499 (2777) 

 

Table 4.6 presents the descriptive statistics associated with misleading 

questions. These are questions that relate to details of the original event that 

were replaced with misleading details in the post-event information.  Average 

response latencies are presented for correct responses (where participants 

chose the correct answer and were not deterred by the misleading details in 

the post-event information) and misinformation responses. Regardless of 

warning condition or response type, it is clear that repeated testing reduced 
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response time significantly. According to the retrieval fluency hypothesis, we 

would expect response times to be similar for correct and misinformation 

responses for participants who are not warned, but for response times for 

misinformation responses to increase when participants are warned. We 

conducted a 2 (response type: correct or misinformation) x 2 (test) x 2 

(warning) mixed model ANOVA for response times on misleading trials to 

examine this further. The assumptions of homogeneity of variances was 

violated for consistent and misinformation items. None of the interactions 

were significant, but there was a main effect of response type (Wilks’ Lambda 

= .93, F (1, 66) = 5.19, p = .03, partial eta squared = .07). Participants 

responded significantly faster when they gave a misinformation response (M 

= 5218.86, SD = 327.56) than when they gave a correct response (M = 

6117.34, SD = 373.53). The main effect for test condition was also significant 

(F (1, 66) = 27.71, p < .0005, partial eta squared = .30), showing that 

participants who took a repeated test (M = 4137.51, SD = 428.21) responded 

significantly faster than those who took a single test (M = 7189.70, SD = 

393.50). The main effect for warning did not reach significance.   

Separate 2 (response type) x 2 (test condition) ANOVAs were conducted for 

each warning condition. The ANOVA analysing only those in the no warning 

condition found that the main effect of response type was nearly significant 

(Wilk’s Lambda = .91, F (1, 34) = 3.52, p = .07, partial eta squared = .09), 

such that participants responded faster when giving a misinformation 

response (M = 4614.17, SD = 369.22), compared to when giving a correct 

response (M = 5770.33, SD = 510.44). The ANOVA analysing only those in 
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the warning condition did not find a main effect of response type, (Wilk’s 

Lambda = .96, F (1, 32) = 1.52, p = .23, partial eta squared = .05). 

Summary 

The results show mixed evidence for the RES effect and the retrieval fluency 

hypothesis. Evidence from the analyses of the average hit rate data showed 

that participants were more accurate on consistent items and less accurate 

on misinformation items, but this did not differ according to test condition, as 

would be expected by the retrieval fluency hypothesis. Participants who were 

warned were more accurate on misinformation items than participants who 

were not warned, although this was not significant. Results from an analysis 

of the misinformation responses showed that participants who were warned 

were more accurate on misleading trials, consistent with RES. Results from 

the analyses of confidence ratings show that overall, confidence is higher for 

participants in the repeated testing condition. For both misinformation and 

consistent items, but not control items, confidence was lower for participants 

who had been warned about the potential inaccuracy of information. The 

response latency results showed that there was an interaction between 

response type and test condition. In the single testing condition, participants 

responded fastest to control questions, and slowest to consistent questions. 

Similarly, in the repeated testing condition participants responded faster to 

control questions than both misinformation and consistent questions. Results 

from the analyses of the response latency associated with misinformation 

questions indicated that reaction times were faster when giving a 

misinformation response than when giving a correct response. Results also 

showed that participants who took a repeated test responded faster than 
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those who took a single test, consistent with what was predicted by the 

retrieval fluency hypothesis. However, participants in the repeated testing 

conditions would be expected to respond faster on the final test, as they have 

previously read the questions. This limitation of the response latency data is 

discussed further in Chapter Five.  
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CHAPTER FIVE 

Discussion 

 

The purpose of the current study was to investigate whether the retrieval-

enhanced suggestibility (RES) effect would be found using a shorter video 

event and a shorter distraction phase, and whether it could be reduced by 

warning participants about the potential inaccuracy of the post-event 

information. To do this, an experiment was carried out similar to that used by 

Chan and colleagues (e.g., Chan et al., 2009). We also measured 

participants’ confidence and response latencies, in order to test the retrieval 

fluency hypothesis, as proposed by Thomas et al. (2010). According to the 

retrieval fluency hypothesis, participants in the repeated testing condition 

(who take a test before reading the post-event information) have their 

attention drawn to the details in the post-event information that relate to the 

questions on the test (misinformation and consistent items), and these details 

are preferentially encoded. Thus, when it comes to the final test, the 

misinformation and consistent items come to mind quicker for participants 

who took an initial test, leading them to endorse more of the pre-tested items 

on the final test, respond more quickly to pre-tested items, and be more 

confident in these items. To recapitulate, it was hypothesised that repeated 

testing would lead to an increased number of the misinformation and 

consistent items being chosen on the final test compared to single testing. 

Repeated testing would also lead to increased confidence for responses to 

consistent and misinformation items, and a faster response latency on 
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consistent and misinformation items, compared to control items. However, 

when participants are warned, the above hypothesised effects were expected 

to be decreased or eliminated. 

This chapter examines the findings of the current study in relation to previous 

research on the RES effect and the retrieval fluency hypothesis, and then 

discusses the limitations of the current research and recommendations for 

future research.  

Discussion of Main Findings.  

Recognition accuracy/RES effect findings. Unfortunately, in the 

current study the analyses of recognition accuracy data were problematic as 

the data were not normally distributed. As the sample sizes are relatively 

small, this may have had an effect on conclusions drawn from the current 

data (see discussion in Chapter Four). It was hypothesised that the initial test 

would influence participants’ processing of the post-event information they 

were later provided with. Specifically, they would pay more attention to the 

consistent and misinformation details in the post-event information, as these 

would ‘pop out’ due to them being related to the questions on the initial test. 

Thus, the misinformation and consistent details would be better encoded, 

and participants who took an initial test would be more likely to endorse the 

consistent and misinformation responses on the final test. It was further 

hypothesised that when participants were warned, they would no longer 

respond based on retrieval fluency, but would engage in a more effortful 

recollection process that would outshine the fluency-related processing of the 

items, and therefore the RES effect would be eliminated. Results showed 
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that participants were more accurate for consistent items than control and 

misinformation items, and more accurate on control items than 

misinformation items. This is consistent with the retrieval fluency explanation 

for the RES effect, as the consistent and misinformation items were better 

encoded and therefore participants endorsed more of the consistent and 

misinformation items on the final test. This led to higher accuracy for 

consistent items, and lower accuracy for misinformation items, as participants 

endorsed more of the misleading lures rather than the correct answers. 

Further analyses found that for misinformation items, accuracy was higher for 

participants who received a warning than participants who did not receive a 

warning, although this effect did not reach statistical significance. For both 

control and consistent items, there was no effect of warning condition. These 

results provide evidence for the retrieval fluency explanation for the RES 

effect. The higher accuracy for misinformation items for participants who 

were warned, compared to participants who were not warned, was expected, 

as after being given a warning participants must try to distinguish which is the 

correct answer from the two sources of information they have been given. 

That is, they no longer respond based on which answer comes to mind easily 

(the misleading lure) but engage in more effortful recollection, which is more 

likely to lead to the correct answer. Thus, the results from the analysis of 

recognition data provides evidence, although not statistically significant, for 

retrieval fluency-based responding. 

The analysis from the false recognition rates on misleading trials showed that 

participants endorsed more of the misinformation items after taking an initial 

test, but only when not warned. Although this effect was not significant, it was 
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in the expected direction. Again, this shows that testing enhanced encoding 

of the misinformation items, leading these answers to come to mind more 

quickly and therefore be assumed to be correct. Thus, the evidence from the 

recognition accuracy data is consistent with the idea that people respond 

based on retrieval fluency, but only when they do not receive a warning about 

the potential inaccuracy of misinformation.  

In summary, there is some evidence that suggests there was a RES effect in 

the current study, and that the RES effect can be explained by the retrieval 

fluency hypothesis. However, the number of consistent items endorsed on 

the final test was not higher for participants who were warned compared to 

participants who were not warned, as would have been expected. Further, 

the increase in the number of misinformation lures chosen on the final test by 

participants in the repeated testing condition compared to participants in the 

single testing condition was not significant, and while warning reduced the 

number of misinformation lures chosen by participants in the repeated testing 

condition, this also did not reach significance.  

Generally, studies that have utilised the basic RES procedure have found an 

RES effect. That is, repeated testing has increased participants’ susceptibility 

to misinformation. This has been the case in Chan and colleagues’ (2009) 

study using a cued-recall test with both young adults and older adults. Chan 

et al. (2009) also found an RES effect using a modified-modified free-recall 

test, in which participants were invited to recall everything they could think of 

about the given cue. Thomas et al. (2010) found an RES effect in both their 

cued-recall and forced-choice recognition tests. Further, Chan and Langley 

(2011) found the RES effect in both of their two experiments. In the first, 
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there was a 7-day delay between the post-event information and the final 

cued-recall test. In the second, there was a 7-day delay between the initial 

test, and the post-event information and final cued-recall test. Chan and 

Langley (2011) found that both participants who took an initial test and 

participants who only took the final test reported more misinformation in 

Experiment 2, when there was a 7-day delay between the initial test or 

distraction activity and the presentation of misinformation, than in Experiment 

1 when there was a 7-day delay between the presentation of misinformation 

and the final test. This finding can be attributed to the recency effect, which is 

the tendency to have better recall for the most recently learned information 

than for information learnt earlier (Murdock, 1962). Thus, when participants 

were presented with the post-event information immediately before the final 

test, rather than seven days before the final test, they recalled more of the 

misleading details.  

By contrast, in the four experiments carried out by Chan and LaPaglia (2011) 

it was found that while taking multiple initial tests increased participants’ 

susceptibility to misinformation, an RES effect was not found in every 

experiment. In their first experiment, testing was manipulated between-

subjects, with the number of initial tests taken varying between 0, 1, and 5. 

Recall of misinformation increased with the number of initial tests, with 

misinformation recall for one initial test being significantly higher than no 

initial test (the basic RES effect), but misinformation recall for five initial tests 

was not significantly higher than for one initial test. In their second 

experiment, testing was manipulated within-subjects. All participants took an 

initial test, but only half of the questions appeared on the initial test so that 
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responses to tested and non-tested questions on the final test could be 

analysed. With the within-subjects testing, participants were more likely to 

report misinformation with a tested item, but the RES effect was only 

significant when participants had taken three or six initial tests. Clearly, the 

RES effect is not as robust when measured within-subjects. The final two 

experiments carried out by Chan and LaPaglia (2011) were modelled on the 

first two, with a seven-day delay being introduced before participants were 

presented with the post-event information and final test. After a seven-day 

delay, Experiment 3 found a higher level of misinformation recall for those 

taking one initial test compared to participants who did not take an initial test , 

although this effect did not reach statistical significance. Misinformation recall 

was significantly higher after taking five tests, compared to taking only one. 

Interestingly, in Experiment 3 testing also increased the number of correct 

responses to misinformation-related items. This is thought to be because 

initial testing enhanced both learning of the misinformation and retention of 

the original event. In Experiment 4, which varied the number of tests within-

subjects and with a one-week delay, the RES effect was not significant. 

Consistent with Experiment 3, testing increased the number of correct 

responses to misinformation-related items. Experiment 4 also included a 

modified-modified free-recall (MMFR) test as the final test. The MMFR test 

instructs participants to recall everything they can that is associated with a 

given cue, regardless of the source of that information (for a more detailed 

explanation, see Chapter Two). There was an RES effect on the MMFR test. 

Chan and LaPaglia (2011) argue that the reason an RES effect was found in 

the MMFR test but not the cued-recall test was that participants had control 
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over the information they reported in the cued-recall test, but in the MMFR 

test they could report multiple answers. When there were multiple sources of 

information (i.e., the witnessed event and the post-event information) 

participants must choose one answer to report on the cued-recall test, and 

this would be based on which answer is has a higher ‘memory strength’. 

Results from the MMFR test show that testing strengthened the memory for 

the original memory, therefore in the cued-recall test participants tended to 

report the answer with the strongest memory, the memory for the original 

event.  

Chan and LaPaglia (2011) explain that the item-based, or within-subjects, 

RES effect is weaker than the participant-based, or between-subjects, RES 

effect is due to retrieval-induced facilitation. They argue that when taking an 

initial test, participants inadvertently recall target-related memories. That is, 

when answering a question participants may recall non-tested details that are 

related to, but not the same as, the target detail in the question. Chan and 

LaPaglia provide the following example to illustrate this concept: “when 

participants attempt to answer a questions about the main character’s shirt 

colour, they might spontaneously recall the shirt colour of his wife, with whom 

he was conversing” (2011, p. 427). As non-tested items may be covertly 

retrieved, this has the effect of making the tested and non-tested items more 

similar, thus weakening the within-subjects RES effect as compared to the 

between-subjects RES effect. As testing in the current experiment was 

manipulated between-subjects, however, we would expect to find an RES 

effect. Possible reasons for the lack of a statistically significant RES effect in 

the current study are discussed below. 
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The lack of a statistically significant RES effect in the current study may be 

explained by the very small delay between the initial test and the final test. In 

the standard RES procedure (e.g., Chan et al., 2009; Thomas et al., 2010) 

participants watch the video event, either take an initial test or undertake an 

unrelated task, and then take part in distractor tasks that last for 

approximately 25 minutes before receiving the post-event information and 

taking the final test. In comparison, in the current study there is a distractor 

phase that lasts for approximately three minutes, after taking the initial test 

and before receiving the post-event information and taking the final test. It is 

well documented that the longer the time interval between the witnessed 

event and the presentation of misinformation, the more likely eyewitnesses 

are to report the misinformation on a later test (see, for example, Loftus, 

Miller, & Burns, 1978). This is thought to be because as more time passes, 

eyewitnesses to an event are less likely to notice a discrepancy between the 

event details and the conflicting details presented in the post-event 

information. Research on the RES effect has also found that it increases with 

delay. Chan and Langley (2011) found that participants reported more 

misinformation when there was a 7-day delay between the initial test and the 

presentation of misinformation, compared to when there was a 7-day delay 

between the presentation of misinformation and the final test. Further, Chan 

and LaPaglia (2011) found that participants reported more misinformation 

after a 7-day delay than after the standard delay of approximately 25 

minutes. Thus, perhaps in the current study the three minute distraction 

phase was not long enough for the memory trace to decay sufficiently, and 

thus for the RES effect to fully emerge.  
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Additionally, in each of the RES experiments carried out by Chan and 

colleagues, the same video has been used. Participants in these studies 

watched the same 40 minute episode of the television programme “24”. In 

contrast, the video in the current study was a 10 minute long action-packed 

video clip depicting a bank robbery. Given that there is a clear RES effect in 

the studies carried out by Chan and colleagues, but little statistically 

significant evidence for an RES effect in the current study, it may be useful 

for future research to look into how the witnessed event can effect whether 

people become more susceptible to misinformation after testing. In a real-life 

situation, it is unlikely that witnesses would have that length of time to 

witness the critical event. In that respect, the witnessed event in the current 

study is more akin to what eyewitnesses to real-life criminal events may 

experience.  

Perhaps, in the current study, the combination of the briefer video event and 

the shorter delay combined to reduce the strength of the RES effect. 

According to the retrieval fluency hypothesis, the initial test questions serve 

as cues for the post-event misinformation presented later. Thus, repeated 

testing participants are expected to pay more attention to the misleading 

details in the post-event information, and preferentially encode these details. 

Perhaps it is the case that with a brief event and a short delay before the 

presentation of the post-event misinformation, repeated testing participants 

pay more attention to the misleading details, but do not preferentially encode 

the misleading details as they recognise them as misleading. That is, there is 

not enough time between the initial test and the presentation of 

misinformation for forgetting to set in. Future research will need to investigate 
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whether the RES effect can occur with a brief event, and how long the delay 

needs to be between the initial test and the presentation of misinformation for 

the RES effect to occur.  

Another possibility is that the current study may have failed to find significant 

results due to a lack of statistical power. According to Stevens (2009), when 

group sizes are small there is a possibility the non-significant results may be 

due to a lack of power rather than a lack of differences between the groups. 

The groups in the current study are relatively small, ranging from 22 to 24 

participants in each of the four groups, therefore it is possible that the non-

significant results were due to lack of power. The fact that the findings were 

in the expected direction given the hypothesis further suggests lack of power 

may be responsible. However, in the study by Chan et al. (2009), the groups 

were of a similar size to the groups in the current study, which indicates that 

the group sizes in the current study do allow for sufficient power to produce a 

significant RES effect.  

Given that the results we were able to analyse provide only limited evidence 

for the RES effect, and non-significant results were in the expected direction, 

it is possible that the limited power of the current study, the shorter delay 

between the initial test, the post-event information and the final test, and the 

briefer video event contributed to the lack of significant evidence for an RES 

effect. Further research should be carried out examining whether 

eyewitnesses are more susceptible to misinformation after their memory has 

been tested in situations where there is little to no delay between the 

presentation of misinformation and the recall of that information.  
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Confidence findings. Based on the assumptions of the retrieval 

fluency hypothesis, we would expect confidence for responses to 

misinformation and consistent items to be higher for participants who take an 

initial test, but only when they are not warned about the potential inaccuracy 

of the post-event information. This is because after taking an initial test, the 

details in the post-event information that relate to the misinformation and 

consistent questions on the initial test capture attention, and are therefore 

better encoded. Thus, when taking the final test, the answers to 

misinformation and consistent questions come to mind more quickly. 

Because response fluency and confidence are negatively correlated (Kelley 

& Lindsay, 1993; Koriat, 1993; Koriat, Ma’ayan, & Nussinson, 2006) it was 

expected that participants would be more confident in their answers to 

misinformation and consistent items. However, when participants were 

warned, it was expected that they would no longer respond based on 

retrieval fluency, and thus the increased confidence that is observed when 

participants are not warned would not be observed.  

The findings of the current study showed that, overall, participants who took a 

repeated test rated their confidence in their answers as being higher than 

those who took a single test. The analyses of the effect of warning on each 

item type separately provides evidence for the retrieval-fluency hypothesis. It 

was found that confidence in both misinformation and consistent items were 

lower for participants who were warned than participants who were not 

warned, but there was no difference in confidence for control items among 

participants who were warned or not warned. This indicates that 

misinformation and consistent details in the post-event information captured 
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participants’ attention, thus being more easily retrieved, which led to them 

being more confident in their answers to misinformation and consistent, but 

not control, questions. These results were expected, as after being warned, 

participants engage in a more effortful recollection process rather than 

responding based on retrieval fluency. From the current results it can be 

theorised that, when warned, participants had to engage in source 

discrimination, effectively deciding whether the answer they have in mind 

was part of the original event, or part of the post-event information they read, 

that they now know may be inaccurate. Thus, participants rated themselves 

as being more confident in their answers to control questions, as there was 

no source conflict. Further, participants rated themselves as more confident 

for consistent than misinformation items, which may suggest that they have a 

subconscious awareness of a conflict between the accurate details in the 

video event and the inaccurate details in the post-event information. Further 

evidence for the retrieval fluency hypothesis lies in the effect of the test 

condition on confidence ratings. Repeated testing led to higher confidence 

ratings than single testing, but only for participants who were not warned. 

This shows that participants who take an initial test, and therefore are open 

to retrieval-fluency based responding, respond based on how quickly 

answers come to mind when not warned and therefore report high 

confidence in their answers, but change their basis of responding to a more 

effortful recollection when warned. Thus, for participants in the warning 

condition, the increased confidence they have in their answers due to 

retrieval-fluency is decreased when they are warned that the post-event 

information they received may not be accurate.  
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Results from an analysis of participants’ confidence in their responses on 

misleading trials lends further evidence to the retrieval-fluency hypothesis. 

When participants provide a response to a question primed with 

misinformation, we would expect them to respond based on retrieval fluency, 

and we would expect misinformation answers to come to mind more quickly 

than correct answers as these details have been better encoded. However, 

retrieval-fluency based responding would only effect confidence after an 

initial test, as the test highlights the important details that then ‘pop put’ while 

reading the post-event information. Thus, we would expect participants to be 

more confident when giving misinformation responses, after an initial test. 

With a warning, however, we would expect participants to revert back to a 

more careful, effortful recollection, and thus the increased confidence in 

misinformation responses would no longer be seen. Results from the current 

study were consistent with predictions. Participants who did not receive a 

warning had higher confidence when giving a misinformation response than 

participants who did receive a warning. When broken down into participants 

who took an initial test and participants who did not take an initial test, a 

retrieval fluency explanation is consistent with how participants rate their 

confidence in their answers. For participants who did not take an initial test, 

there is no difference in confidence for misleading responses when warned 

and not warned. However, for participants who took an initial test, those who 

receive a warning rate themselves as being significantly less confident in 

their answers than participants who do not receive a warning. The results of 

the current study provide evidence for a retrieval fluency-based explanation, 

indicating that participants who took an initial test then paid more attention to 
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details in the post-event information that were presented in the test, which led 

to those details being better encoded. When participants are not warned 

about the potential inaccuracy of the post-event information, they response 

based on retrieval fluency when taking the final test. The answers to 

questions that are based on details that were presented in a misleading way 

in the post-event information come to mind more quickly for participants who 

took an initial test, making them more likely to provide a high confidence 

rating for their misleading responses.  

The findings of the current study are in line with previous research on 

participants confidence ratings associated with the RES effect. Thomas et al. 

(2010) carried out a similar study and found that repeated testing reduced 

confidence for misinformation items, but only after participants were warned 

about the potential inaccuracy of the post-event information. Further, 

participants were more confident when giving the misinformation response to 

misleading questions after repeated testing, but only when they are not 

warned. However, in the Thomas et al (2010) study there was a stronger 

effect of testing condition. As discussed above, this may be because there is 

a longer delay in the Thomas et al. (2010) study, and delay has been shown 

to results in a stronger RES effect (Chan & Langley, 2011).  

Response latency findings. According to the retrieval fluency 

hypothesis, we would expect response latencies for misleading and 

consistent responses to be faster after an initial test, compared with control 

items. Further, when warned, we would expect response latencies to be 

slower, particularly after taking an initial test. The results found that warning 

participants did not make a difference to their response latencies, which does 
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not support the hypothesis. Also, participants responded faster on control 

trials than on misinformation and consistent trials, whether they took an initial 

test or not. According to the retrieval fluency hypothesis, participants should 

respond faster to misinformation and consistent trials after they have been 

tested, because the answers are better encoded and thus come to mind 

more quickly. Although the expected results were found in the study by 

Thomas et al. (2010), clearly the current study does not replicate these 

results. As the findings from the recognition accuracy data and the 

confidence data both supports the retrieval fluency hypothesis, we cannot 

conclude that the participants in the current study did not respond based on 

retrieval fluency. Rather, it is possibly due to a lack of power, as discussed 

above. However, in the Thomas et al. (2010) study the group sizes were 

comparable to those in the current study, therefore the current study should 

have sufficient power to be able to detect significant effects, if there are any.  

A more valid explanation for the limited evidence supporting the retrieval 

fluency hypothesis in the current study lies in a significant limitation in the 

measurement of response latency in the current study, such that we cannot 

draw valid conclusions from the response latency data. This limitation will be 

discussed later on in this chapter.  

The findings from the analysis of the response latencies on misleading trials 

were consistent with the retrieval fluency hypothesis. The retrieval fluency 

hypothesis predicts that participants who took an initial test would respond 

faster when giving an answer consistent with the misinformation, compared 

to when they give the correct answer. This is because the misinformation 

answer is better encoded and thus comes to mind more quickly. When 
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warned, however, participants would be expected to slow down their 

responding because being given a warning encourages them to engage in 

more effortful processing, which takes longer than responding based on 

retrieval fluency. On misleading trials, participants have two conflicting 

sources of information to consider, so it would be expected that responses on 

these trials should be significantly slower after being warned. The findings of 

the current study show that in the no warning conditions, participants 

responded faster (although not significantly) when they gave a 

misinformation-consistent response than when giving a correct response. 

However, contrary to predictions, when warned, there was no difference in 

the response times for misinformation or correct responses. In fact, looking at 

the raw data it does not appear that warning participants about the potential 

inaccuracy of the post-event information slowed down their responding at all. 

We cannot conclude that the warning was ineffective, as warning participants 

affected recognition accuracy and confidence ratings as predicted. Given the 

fact that Thomas et al. (2010) found that warning participants did have an 

effect on their response latencies, the lack of an effect in the current study 

may have been due to lack of power, as discussed above. Finally, as with the 

response latencies on all trials, response latencies for misleading trials were 

faster for participants who took an initial test, regardless of whether they gave 

a correct or misinformation-consistent response. This is consistent with the 

retrieval fluency account, as repeated testing increases the ease with which 

participants retrieve the post-event information, as mentioned above. 

However, as mentioned above, and expanded on below, there are serious 

limitations with the measurement of the response latency data, so the 
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increase in response latencies with testing does not necessarily infer support 

for the retrieval fluency hypothesis.  

Limitations to the current study and recommendations for future 

research 

An important limitation of the current study was the measurement-related 

ceiling effect. Participants’ average hit rates on the control and consistent 

questions on the final test were relatively high, with a large number of 

participants getting every question correct. This resulted in a ceiling effect, 

with the data being strongly negatively skewed. Because the data for the 

misinformation questions did not exhibit a ceiling effect, and thus were not 

skewed, it was not possible to apply an appropriate transformation to the 

data. As such, the average hit rate data for control and consistent items were 

not normally distributed, and therefore the conclusions drawn from the 

average hit rate data may not be accurate (for a more detailed discussion, 

see Chapter Four). Because a ceiling effect reduces the data variability 

(Vogt, 2005), it is difficult to detect a significant difference in the average hit 

rate between groups (Cramer & Howitt, 2004). Thus, future research would 

need to ensure a ceiling effect in recognition accuracy data was unlikely to 

occur, either by increasing the difficulty of the questions, or by significantly 

increasing the number of questions on the test to increase inter-individual 

variability.  

Another significant limitation of the current experiment relates to the 

response latency measurements. The current study measured response 

latency as a relatively direct measure of retrieval fluency (Benjamin, Bjork, & 

Schwartz, 1998). It was thought that repeated testing participants would 
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respond faster to misinformation and consistent items compared with single 

testing participants, and this would indicate they were responding based on 

retrieval fluency. However, it is likely that repeated testing participants would 

respond faster than single testing participants on the final test based on the 

fact they have already read the questions on the initial test, and thus would 

be able to read the questions on the final test more quickly, or may not need 

to read them at all. Thus, we cannot make valid conclusions about retrieval 

fluency-based responding based on comparisons between repeated testing 

and single testing participants. Further, it is likely that this is a limitation also 

in the similar study by Thomas et al. (2010). Thus, while they concluded that 

the shorter response latencies for those in repeated testing conditions, 

compared to single testing conditions, provided support for the retrieval-

fluency hypothesis, it could in fact have been due to the explanation made 

above.   

Although warning participants about the potential inaccuracy of information 

may be successful in reducing their susceptibility to misinformation, warnings 

are likely to be more successful in the laboratory than in real life. In the 

current study, as in Thomas et al.’s (2010) research, the warning was given 

after participants had been misled, and before the final test. In the 

experimental setting this is possible because it is known when and what 

misleading information is given, but in real-life situations eyewitnesses may 

be subject to misinformation several times over the course of the 

investigation, and from many different sources. Thus, in real-life situations it 

would be difficult to provide a targeted warning to eyewitnesses, so it is 

unclear how applicable the findings that warning can reduce the RES effect 
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would be in real-life criminal investigations. While so far warning participants 

is the only known way to reduce the RES effect, given that the use of 

warnings in real-life situations is not practical, future research needs to focus 

on finding different, more realistic ways to reduce the RES effect in real-life 

situations.  

Given that the current research failed to find strong evidence for an RES 

effect, and previous research has shown that the RES effect increases with 

delay (Chan & Langley, 2011; Chan & LaPaglia, 2011), further research 

should be carried out to determine how important the delay is between the 

initial test and the final test in increasing eyewitness’ susceptibility to 

misinformation. In real life situations, there are several different scenarios 

that are possible with regard to an eyewitness being exposed to 

misinformation and then retrieving their memory for the initial event. They 

may retrieve their memory immediately after the event, either by telling their 

version of events to fellow witnesses, responding emergency personnel, or 

family and friends (or just rehearsing the event in their heads – I think this is 

actually a really common and probably much overlooked type of retrieval and 

is especially likely to occur in stressful and traumatic situations – probably is 

a fairly haphazard and piecemeal fashion). They may be exposed to 

misinformation at this point, or maybe much later down the track, possibly by 

reading or listening to media reports (we could even expose ourselves to 

‘misinformation’ but trying to fill in gaps or imaginatively reconstructing the 

scene drawing on previous experience and logic). Further, their memory for 

the event is likely to be tested many times, from immediately after the event 

to when they are called to give evidence in court possibly months later. As 
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Chan and LaPaglia (2011) found that multiple tests increase eyewitnesses 

susceptibility to misinformation compared to a single initial test, and Chan 

and Langley (2011) found that delay increased eyewitnesses susceptibility to 

misinformation, further research should be carried out varying the delay 

between initial and final tests, and the number or tests, to break down the 

current understanding of the RES effect and find when it is most and least 

likely to occur.  

To the author’s knowledge, there is no existing research that has examined 

whether the RES effect is found in children. As children are more susceptible 

to misinformation than adults, particularly young children (Bruck & Ceci, 

1999, Ceci & Bruck, 1993), it would be useful to find out how susceptible they 

are after taking an initial test. Further, while warning participants can 

eliminate the RES effect in adults (Thomas et al., 2010), it is unclear whether 

this would have the same effect in children. 

Summary and Conclusions 

The present study aimed to explore a retrieval fluency explanation for the 

RES effect and its attenuation with a warning. The study was similar to the 

Thomas et al. (2010) study, but aimed to explore whether the RES effect 

would be found using a shorter video event and a shorter delay between the 

initial test and the presentation of the post-event information.  

The current study found limited evidence for the RES effect. Results from the 

average hit rate data, while in the expected direction, did not reach statistical 

significance. Results indicated that confidence in both misinformation and 

consistent items were lower in participants who were warned, compared to 
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participants who were not warned, but there was no difference in control 

items, suggesting that participants respond based on retrieval fluency. 

Further, repeated testing led to higher confidence ratings than single testing, 

but only for participants who were not warned. Results from misinformation 

trials indicated that for participants in repeated testing conditions, those who 

received a warning were less confident in their answers to misinformation 

questions than those who did not receive a warning. Response latency 

results provide limited evidence for a retrieval fluency explanation for RES, 

however these response latency findings may not be valid as there is a 

limitation to the response latency data.  

Possible reasons for the lack of statistically significant findings were 

discussed. The current study used a shorter video event and a shorter delay 

between the initial test and the presentation of misinformation, and this may 

be the reason for the lack of an RES effect. That is, the RES effect may be 

much weaker in situations with a brief event and a short delay before the 

presentation of misinformation, due to there being less opportunity for 

forgetting to set in.  
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Appendix A: Participant Information Sheet 
 

Eyewitness Memory Study 
 

INFORMATION SHEET 
 

Who is doing this project? 

Hello, my name is Amanda Naus and I am currently working on my Master of 

Science degree in psychology at Massey University. The current research is 

required for the completion of this degree. The research is being conducted 

under the supervision of Dr. Stephen Hill. If you have any questions or 

concerns regarding the research, please feel free to contact either myself or 

Stephen Hill in the following ways.  

 

 

 

 

 

 

 

What is the project about? 

This project is interested in how people remember a video event after their 

memory for the event has been tested. We are not only interested in what you 

remember accurately, but also the kind of mistakes you may make, as these 

can tell us about how normal, everyday memory works.  

This is an invitation for you to participate in the research. It is assumed that by 

continuing with this experiment you are giving your consent to participate. 

 

Dr. Stephen Hill 

 

Phone     06 3569099 ext. 7566 

Email     S.R.Hill@massey.ac.nz 

Mail       School of Psychology 

               Massey University 

               Private Bag 11-222 

Amanda Naus 

Phone   0273124549 

Email   amandajlast@gmail.com 
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Participant Identification and Recruitment 

Approximately 120 participants aged between 18 and 45 are being asked to 

voluntarily participate in this research. This number is required because 

participants will be assigned to four experimental groups, and 30 people in 

each group is necessary to be able to detect patterns and effects in the data.  

Participants are being invited to participate in several ways, including through 

word of mouth, undergraduate Massey classes, and through social media. The 

only requirements are that you are aged between 18 and 45, are proficient in 

the English language, have reasonable ability to read, write, and hear 

(including the use of aids), and can use a computer.  

There should be no discomfort or risks to participants as a result of 

participation. However, participants will be fully debriefed and if any problems 

arise these can be discussed with either myself or Stephen Hill.  

Project Procedures 

The project involves watching a short video clip and then carrying out some 

simple tasks. You will then watch another short video and read a summary of 

the video. You will then be asked several simple questions about yourself, and 

then you will take a memory test. Once these tasks have been completed, you 

will be debriefed.  

The time involved for the entire process, including reading information sheets, 

signing consent forms, and the final debrief, is about 25-30 minutes.  

What will happen with the information? 

Your responses will be recorded and collated with those of other participants’. 

The collated results will then be used to evaluate the study questions 

discussed earlier in this form. All information given will be kept confidential, 

and individual results will not be personally identifiable in the research findings.  

If you would like to be provided with a summary of the overall findings, you 

may provide your email address or postal address at the end of the experiment. 
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Participant’s Rights 

You are under no obligation to accept this invitation. If you decide to 

participate, you have the right to: 

 decline to answer any particular question; 

 withdraw from the study; 

 ask any questions about the study at any time during participation; 

 provide information on the understanding that your name will not be used 

unless you give permission to the researcher; 

 be given access to a summary of the project findings when it is concluded. 

 

For student participants, neither grades nor academic relationships with the 

School of Psychology or members of staff will be affected by your refusal or 

agreement to participate. 

Ethical approval information 

This project has been evaluated by peer review and judged to be low risk.  

Consequently, it has not been reviewed by one of the University’s Human 

Ethics Committees.  The researcher(s) named above are responsible for the 

ethical conduct of this research. 

 

If you have any concerns about the conduct of this research that you wish to 

raise with someone other than the researcher(s), please contact Professor 

John O’Neill, Director, Research Ethics, telephone 06 350 5249, email 

humanethics@massey.ac.nz. 
 

 

 

 

 

 

 

 



99 
  

Appendix B: Multi-choice Questions 
 

1. What type of vehicle do the bank robbers drive?  
a. Van 
b. SUV 
c. Station wagon 
d. Sedan 

 

2. What was the name of the bank employee who had the second set of 
keys?  

a. Hayden 
b. Trevor 
c. Randy 
d. Scott 

 

3. What was the time shown on the bank robber’s watch?  
a. 9.01 
b. 9.17 
c. 10.23 
d. 10.30 

 

4. When did the bank robbers first start firing their weapons? 
a. Before entering the bank 
b. Upon entering the bank 
c. Once the employees were down on the floor 
d. After exiting the bank 

 

5. What new station logo was emblazoned on the helicopter?  
a. ABC  
b. Fox 11 
c. CNN 
d. ESPN 

 

6. Where did the bank robbers send the employees?  
a. Bathroom 
b. Staffroom 
c. Vault 
d. Outside 

 

7. What was the name of the bank?  
a. Capital One Bank 
b. Wells Fargo 
c. HSBC 
d. Bank of America 
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8. There was a lady out walking who came across the bank robbers. 
What colour was her tracksuit?  

a. Blue 
b. White 
c. Pink 
d. Red 

 

9. Who was the lady walking with? 
a. A woman 
b. A man 
c. A dog 
d. She was walking by herself  

 

10. There is a small business across the car park from the bank that bears 
the brunt of the bank robbers’ bullets. What is the business?  

a. Florist 
b. Food kiosk 
c. Locksmith 
d. Fruit shop 

 

11. What colour was the bank robbers’ vehicle? 
a. White  
b. Red 
c. Blue 
d. Silver 

 

12. What was the name of the police department that attended the 
shootout?  

a. Los Angeles Police Department 
b. New York Police Department 
c. New Orleans Police Department 
d. San Francisco Police Department 

 

13. Where was the first policeman shot? 
a. Chest 
b. Upper leg 
c. Lower leg 
d. Foot 

 

14. What are the two police officer’s talking about while patrolling the area, 
before they notice the bank robbers? 

a. Their weekend 
b. Their kids 
c. An SUV 
d. What they had for breakfast 
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15. During the shootout, the bullets make a whole in the wall of a 
neighbouring business. What was this business? 

a. Doctor’s surgery 
b. Dentist’s surgery 
c. Optometrist 
d. Massage therapist 
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Appendix C: Histograms and Q-Q Normality Plots for Average Hit Rates 

 
Figure C1: Histogram of average hit rate for misleading  Figure C2: Normal Q-Q plot of average hit rate for 

responses on the final test misleading responses on the final test 

 

 

Figure C3. Histogram of average hit rate for control Figure C4. Normal Q-Q plot of average hit rate for 

responses on the final test control responses on the final test 

 

 
Figure C5. Histogram of average hit rate for consistent Figure C6. Normal Q-Q plot of average hit rate for  

responses on the final test consistent responses on the final test 
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Appendix D: Histograms and Q-Q Normality Plots for False Recognition 
Rates on Misleading Trials 

  
Figure D1: Histogram of average false recognition rates on  Figure D2. Normal Q-Q plot of average false recognition 

misleading trials rates on misleading trials 
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Appendix E: Histograms and Q-Q Normality Plots for Average 
Confidence Ratings 

 
Figure E1. Histogram of average confidence for misleading Figure E2. Normal Q-Q plot of average confidence for  

responses on the final test misleading responses on the final test 

 
Figure E3. Histogram of average confidence for control Figure E4. Normal Q-Q plot of average confidence for  

responses on the final test control responses on the final test 

 

Figure E5. Histogram of average confidence for consistent Figure E6. Normal Q-Q plot of average confidence for  

responses on the final test consistent responses on the final test 
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Appendix F: Histograms and Q-Q Normality Plots for Average 
Confidence Ratings on Misleading Trials 

 

  
Figure F1. Histogram of average confidence for        Figure F2. Normal Q-Q plot of average confidence for 

misinformation responses on misleading trials                    misinformation responses on misleading trials 

 

 

  
Figure F3. Histogram of average confidence for        Figure F4. Normal Q-Q plot of average confidence for 

misinformation responses on misleading trials                    misinformation responses on misleading trials 
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Appendix G: Boxplots of Response Latencies 
 

 
Figure G1. Boxplot of average response latencies for Figure G2. Boxplot of average response latencies for 

consistent responses on the final test control responses on the final test 
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Appendix H: Histograms and Q-Q Normality Plots for Average 
Response Latencies 

 
Figure H1. Histogram of average response latencies for Figure H2. Normal Q-Q plot of average response 

misleading responses on the final test latencies for misleading responses on the final test 

 

Figure H3. Histogram of average response latencies for Figure H4. Normal Q-Q plot of average response 

control responses on the final test latencies for control responses on the final test 

 

Figure H5. Histogram of average response latencies for Figure H6. Normal Q-Q plot of average response 

consistent responses on the final test latencies for consistent responses on the final test 
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Appendix I: Histograms and Q-Q Normality Plots for Response 
Latencies on Misleading Trials 

 
Figure I1. Histogram of average response latencies for      Figure I2. Normal Q-Q plot of average response latencies 

misinformation responses on misleading trials                     for misinformation responses on misleading trials 

 

 
Figure I3. Histogram of average response latencies for      Figure I4. Normal Q-Q plot of average response latencies  

correct responses on misleading trials                                 for correct responses on misleading trials

 




