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ABSTRACT 

False memories are an important problem in many spheres 

of life. It is necessary to identify what kinds of memory-

processes cause them in order to prevent their negative 

consequences. This study confirmed most of fuzzy-trace 

theory's assumptions about the type of memory processes that 

underlie spontaneous and implanted false memories (Brainerd 

and Reyna, in press). Following the MISINFORM model's 

procedures, 131 university Mexican students listened to a 

list of words and took two recognition tests (immediate and 

one-week delayed). Testing lists included four types of 

targets and four types of distractors. Targets were: (1) 

control, (2) repeated/nonmisinformed, (3) 

nonrepeated/nonmisinformed, and (4) repeated/misinformed. 

Distractors were: (1) control-related distractors, (2) 

misinforming-related distractors that supplanted targets 

during misinformation- RDl, (3) misinforming related 

distractors presented with their instantiating targets 

during misinformation- RD2, and (4) unrelated distractors. 

Analysis of variance of hits and false alarms showed the 

misinfoirmation and mere-memory testing effects. Stochastic 

dependency analyses found neither persistence of true nor of 

false memories. MISINFORM analyses showed that true memories 
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are due to identity judgments about targets, spontaneous 

false memories are due to false identity and similarity 

judgements about related distractors, and implanted false 

memories are due to false identity judgments about 

misinforming related distractors and nonidentity judgments 

about misinformed targets. MISINFORM also showed that 

targets cue the retrieval of verbatim memories, related 

distractors cue the retrieval of gist memories about 

targets, and misinforming distractors cue verbatim memories 

of misinformation. 
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CHAPTER 1 

INTRODUCTION 

False memories have become phenomena of concern to 

psychologists, educators, lawyers, and lay people. About two 

decades of intensive research have produced evidence showing 

that false memories can be a serious problem in education, 

psychotherapy, and forensic psychology. Psychologists 

recognize that the great amount of data describing false 

memories in different contexts and with different materials 

contrast with the quality of the theoretical understanding 

about them (e.g. Denton, 1994; Reyna & Lloyd, 1997; Brainerd 

and Reyna, in press). There is no doubt that in order to 

prevent the effects of false memories we need to have a 

clear understanding of their memory mechanisms. Clear 

understanding cannot be achieved, however, without data 

produced using appropriate methods of research. 

Recent progress has been made in framing explanations 

of false memories and foirmulating methodological 

alternatives that produce quantitative estimates of the 

processes that provoke them. Fuzzy-trace theory (FTT), a 

theory of reasoning and memory, has been introduced as an 

alternative to constructivism and source monitoring in 

explaining false memories. This theory incorporates findings 
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from different lines of research (e.g., Reyna & Kiernan, 

1994; Brainerd & Reyna, 1995; Brainerd, Reyna & Mojardin, 

1996; Brainerd & Mojardin, 1997; Brainerd & Poole, 1997; 

Reyna & Titcomb, 1997). Fuzzy-trace theory proposes 

hypotheses about the processes that are implicated in the 

formation, persistence, and progression of memory 

falsification. Furthermore, this theory proposes two simple 

models (FALSE & MISINFORM) to evaluate its theoretical 

hypotheses about the type of processes that cause false 

memories. 

False memories are of two types: spontaneous and 

implanted. The first are products of endogenous memory 

mechanisms that make memory retrieval deviate from the 

information that was directly encoded. The second are 

products of exogenous mechanisms that impede successful 

retrieval of the original information. Fuzzy-trace theory 

proposes that both spontaneous and implanted false memories 

involve three kinds of memory judgments (identity, 

nonidentity, and similarity) that individuals make about 

target and distractor information. Identity judgments occur 

when the cued and the retrieved verbatim memories of an item 

match, (e.g., COUCH cues the retrieval of its verbatim 

memories and produces acceptance). Nonidentity judgments 

happen when the cued and the retrieved verbatim memories of 



an item do not match (e.g., COUCH cues the retrieval of 

another target -CHAIR- that was on the same list). 

Similarity judgments result when the gist memories of a 

target are retrieved rather than the verbatim memories 

(e.g.,COUCH is accepted because subjects retrieve 

information related to furniture). 

FTT proposes that spontaneous false memories are due 

more to similarity than to false identity judgments about 

distractors. It proposes that implanted false memories are 

due more to false identity than to similarity judgments 

about misinforming distractors. With regards to the content 

that supports such memory judgments, FTT suggests that: (a) 

identity judgments are based on the retrieval of verbatim 

memories of targets, (b) false identity judgments are based 

on the retrieval of verbatim memories of other information 

(another target, or misinforming distractor), and (c) 

similarity judgments are based on the retrieval of gist 

memories about targets or misinforming related distractors. 

Verbatim and gist memories are qualitatively different 

(Brainerd & Reyna, 1995). Verbatim memories are composed of 

surface and other item-specific information about targets 

(Brainerd and Mojardin, 1997; Brainerd, Reyna, i Kneer, 

1995). Gist memories are composed of semantic and other 

relational information about targets (Reyna & Kiernan, 
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1994). Verbatim memories are more susceptible than gist to 

forgetting (Payne, Elie, Blackwell, & Neuschatz, 1996; 

Mojardin, 1997; Brainerd & Poole, 1997). 

This study was designed to test FTT's hypotheses about 

the nature of the memory processes behind spontaneous and 

implanted false memories. In order to have data for such a 

purpose, the study was organized following the 

misinformation paradigm. Results from the control condition 

served to evaluate spontaneous false memories. Results from 

the misinformation condition allowed evaluation of implanted 

false memories. The study followed the three instructional 

manipulations defined for MISINFORM studies (T: accept only 

targets, R: accept only related distractors; and TR: accept 

targets and related distractors). These three instructional 

conditions factorially combined with three types of memory 

probes (targets, related distractors, and unrelated 

distractors) provided the empirical probabilities to 

estimate identity, nonidentity, and similarity judgments in 

recognition responses. 

Two experimental manipulations were added to this 

study; repetition and time of testing. In previous studies 

repetition has been found to preserve verbatim memory (e.g., 

Brainerd & Reyna, 1995b; Poole & White, 19 93). Delayed 

testing has showed that gist memories have greater 
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resistance to forgetting (McDermott, 1996; Poole & White, 

1993) . The testing lists of this study included targets and 

distractors with different levels of repetition at study. 

Subjects took immediate and one-week delayed test. 

The remaining sections of this dissertation include 

five chapters. The second chapter describes 

constructivism's, source monitoring's, and FTT's assumptions 

about the memory processes that underlie spontaneous and 

implanted false memories, as well as data that supports 

those assumptions. This chapter also describes the 

alternative methods that psychologists have used to study 

false memories, focusing on MISINFORM as the most advanced 

option. The third chapter is the Method chapter. It 

describes the design, subjects, materials, procedures, and 

statistical analyses of the study. The fourth and fifth 

chapters contain the results of the study. The fourth 

chapter presents the results obtained from nonmodel analyses 

(ANOVA and dependency analyses). Here, special emphasis is 

placed on the effects of mere-memory testing and persistence 

in the context of misinforTnation. The fifth chapter 

describes model analyses obtained from applying MISINFORM. 

This chapter contains the most important results of the 

study. These results are used to evaluate FTT's predictions 

about the memory processes behind false memories. The sixth. 
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and last, chapter discusses whether FTT's predictions about 

spontaneous and implanted false memories were confirmed. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Although initial studies on false memories were 

conducted in the last years of the past century (see Estes, 

1997), the most intensive research activity has been 

registered during recent years. Psychologists have proposed 

interesting hypothesis about the memory processes that cause 

false memories and developed important methods to identify 

those processes in spontaneous and implanted false memories. 

Constructivism (particularly schema theory) and fuzzy-

trace theory have been the preferred theories to explain 

spontaneous false memories. Source monitoring is an 

additional theory to explain implanted false memories. 

Constructivism is a single process theory. It explains false 

memories as products of the integration of surface memory 

representations (verbatim, literal memory) into semantic 

memory representations (gist, understanding). Source 

monitoring maintains that false memories are products of 

inadequate source retrieval. Fuzzy-trace theory maintains 

that false memories are products of complex interactions 

between independent verbatim and gist memoiry 

representations. 
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Two types of methods have been used to evaluate these 

theories' predictions. On one side, task-based methods, 

especially the remember/know paradigm (Tulving, 198 5) have 

motivated much of the contemporary research. Task-based 

methods estimate the processes of false memories by 

evaluating individuals' performance on different types of 

memory tasks (e.g., cued recall, word completion). On the 

other side, model-based methods such as process dissociation 

(Jacoby, 1991) and conjoint recognition (Brainerd, Reyna, & 

Mojardin, 1996) represent more advanced alternatives. Model-

based methods reject performance on memory tasks as direct 

measures of memory processes. Instead, they are based on 

evidence for theoretical parameters representing the memory-

processes of interest. 

True Versus False Memories 

The vast area of memory research records no standard 

definitions for true and false memories. However, in the 

context of this work, they can be defined in following way: 

True memories refer to accurate memory reports about events 

that actually happened (e.g., saying yes to COUCH). Subjects 

reporting those events as they directly experienced them 

show true memories for those events. False memories are 

inaccurate memory reports that deviate in details and/or 

meanings from what actually happened. Memories are 
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considered false when they go beyond direct experience 

(e.g., interpretations, inferences), or contradict it. False 

memories are involuntary memory distortions reported as if 

they were directly experienced. One important characteristic 

of false memories is that they frequently incorporate 

concrete details of information can be reported with as much 

confidence as true memories (Roediger & McDermott, 1995; 

Payne, Elie, Blackwell, & Neuschatz, 1996; Schacter, 

Verfaellie, & Pradere, 1996). 

In laboratory research false memories can be of 

two types, false alarms (e.g., saying yes to SOFA) and 

incorrect rejections (e.g., saying no to COUCH). Where do 

false memories come from? According to Brainerd and Reyna 

(in press), false memories can be nonmemorially and 

memorially produced. 

Nonmemorial false memories are produced by response 

biases such as guessing, yea- and nay-saying, or response 

alternation (e.g., saying yes to PEAR when the target was 

COUCH). False alarms to unrelated distractors are classified 

as nonmemorial false memories. Memorial false memories are 

caused by retrieval of memory traces that lead to incorrect 

responses (saying "yes" to SOFA when the target was COUCH). 

Such retrieval, when due to endogenous memory mechanisms, 

produces what is known as spontaneous false memories; when 



due to external influences it produces what is knovm as 

implanted false memories (see Reyna, 1995) . The standard 

paradigm used to study spontaneous false memories has been 

the false-recognition paradigm. The standard paradigm used 

to study implanted false memories has been the 

misinformation paradigm. Brief explanations of these 

paradigms will be given in the following sections. 

The Study of Spontaneous and Implanted False Memories 

Spontaneous False Memories 

Spontaneous false memories have been traditionally 

studied using the false-recognition paradigm (e.g., 

Mojardin, 1997). This paradigm follows three steps. First, 

subjects study information visually or auditorially (e.g., 

list of words, sentences, and pictures). Second, after a 

retention period, subjects take a recognition test for the 

information they studied. The testing material includes 

targets (items that were actually presented; e.g., COUCH), 

meaning-related distractors (e.g., SOFA), and unrelated 

distractors (e.g., PEAR). The typical result from this 

paradigm is known as the false recognition effect. Subjects 

accept semantically related distractors (i.e. say yes to 

SOFA) at higher rates than unrelated distractors (e.g., 

PEAR). Constructivism and fuzzy-trace theory are the leading 
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theories of spontaneous false memories (Robinson & Roediger, 

1997) . 

Constructivism 

Since Bartlett (1932), many researchers have used 

constructivism to explain false memories (e.g., Hyraan & 

Pentland, 1996). Constructivists assume that memory 

distortions occur because direct experience and elaboration 

of experience are integrated. According to constructivism, 

memory is a unitary system that stores information in the 

form of understanding (e.g., Bransford & Franks, 1971). For 

constructivists, surface and meaning representations of 

information are integrated into a single semantic code that 

is guided by well-defined schemata (Paris & Carter, 1972). 

Individuals encode information so as to make it consistent 

with their understanding of that information (Bartlett, 

1932) . 

Constructivists see the process of retrieval as the 

means by which individuals access the unitary-code system. 

They state that successful retrieval depends on the semantic 

consistency between the testing cue and established schemata 

in memory. Experimental evidence that supports 

constructivist assumptions about false memories has been 

provided in various studies (e.g., Bartlett, 1932; 
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Underwood, 1965; Bransford & Franks, 1971; Paris & Carter, 

1972; Roediger & McDermott, 1995; Hyman & Pentland, 1996) . 

Bartlett (1932) and Bransford and Franks (1971) are 

often referred to as proof of the const2ructive nature of 

memory (see Reyna & Kiernan, 1994; Roediger, 1996; and 

Mojardin 1997; for additional details on these and other 

constructivist studies). Bartlett (1932) reported a series 

of studies with college students using an Indian folktale 

entitled "The war of the ghosts". After subjects read the 

story, they were asked to report on it. Bartlett found that 

subjects "adjusted" the story to appear more real. Some 

supernatural passages were supplanted by passages more 

consistent with the participants' culture and experience. 

Subjects "avoided some passages, and filled in some others 

with more ordinary and rational events" (p. 128). Bartlett 

used these results as support for his assumption that memory 

is constructive, that remembering is influenced by prior 

knowledge, and that it is constructed through the 

incorporation of experience into preestablished schemata. 

Bransford and Franks (1971) reported a series of sentence 

recognition experiments that allowed a more fine-grained 

analysis. Subjects first studied several individual 

sentences describing a particular idea. Later they took a 

recognition test on sentences that had been presented, ones 
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that had not been presented but were consistent with the 

idea, and ones that were unrelated to the idea. Bransford 

and Franks' thesis was that, because of the constructive 

nature of memory, subjects would not retain the particular 

sentences but rather, would report the integrative idea. 

Their results were seen to support such a thesis. Subjects 

could easily reject the unrelated sentences, but failed to 

discriminate between presented sentences and ones that were 

consistent with the overall idea. Bransford and Franks 

(1971) concluded that subjects acquire general, abstract 

ideas from the integration of separate inputs. They 

contended that individuals have problems distinguishing 

particular inputs from understanding. 

In summary, constructivism is a theory that depicts 

memory as a unitary-code system. The semantic content of 

information is stored in memory in well-defined schemata. 

Spontaneous false memories are interpreted as a signal that 

experienced information is integrated with elaborations 

(e.g., inferences) that go beyond experience. 

The results reported in studies such as Bartlett 

(1932) 's and Bransford and Franks (1971) 's have been 

accepted as demonstrations of memory malleability (e.g., 

Roediger, 1996). Replications of those results, using a wide 

variety of materials, have persuaded researchers to think 
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that spontaneous false memories are inevitably linked to 

meaning. However, alternative interpretations of the memory 

mechanisms that produce false memories have been proposed 

(see Reyna & Kieman, 1994, for specific references) . The 

major alternative view of spontaneous false memories is 

fuzzy-trace theory (FTT). 

Fuzzy-trace theory 

FTT conceives of memory as a multi-trace system. It 

asserts that when information comes into memory, individuals 

store dissociated representations of the surface form 

(verbatim) and the meaning (gist) of that information in 

parallel. According to FTT, the information itself and its 

understanding are not integrated into a unitary memoiry code. 

Although meaning of an experience is represented in its 

gist, it is not integrated with its verbatim traces (Reyna 

and Brainerd, 1995) and they can be dissociated through 

different manipulations (e.g., Reyna & Kiernan, 1994; 1995). 

FTT maintains that verbatim or gist memories can be 

retrieved depending on the provided cue, the time of 

instructions, and the length of the retention interval 

(Reyna, 1996; Brainerd and Reyna, in press) . According to 

FTT, spontaneous false memories are due to the retrieval of 

gist representations of the original information. Results 

such as those reported by Bransford and Franks (1971) do not 
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imply that memory of the experienced sentences was 

integrated into understanding. Instead, according to FTT, 

what these results showed were processes of gist-to-verbatim 

interference (Reyna, 1995) . The meaning suggested by the 

test sentences caused gist to be accessed, as opposed to 

access and management of their verbatim traces. Reyna and 

Kiernan, (1994) and Mojardin, (1997) reported studies where 

subjects maintained good verbatim and gist memories for 

sentences. Furthermore, Reyna and Kiernan (1994) found gist-

verbatim dissociation for sentences by manipulating 

instmctions at encoding on memory tests. 

FTT's view of memory as a verbatim-gist system has 

explained results that constructivism would not be able to 

explain. One such result is the false-recognition reversal 

effect (greater false-alarm rates for unrelated distractors 

than related distractors under circumstances of priming) 

reported by Brainerd, Reyna and Kneer (1995). Another result 

is greater persistence of false memories compared to true 

memories as reported by Brainerd, Reyna, and Brandse (19 95) 

and Brainerd and Mojardin (in press). 

A recent paper by Brainerd and Reyna (in press) further 

illustrates how FTT explains spontaneous false memories. 

According to them, in forced-choice recognition tests, 

subjects use three types of judgments to discriminate 
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targets and distractors; identity, nonidentity, and 

similarity. Misses happen when targets are erroneously 

rejected. Targets do not cue their own verbatim traces, but 

instead cue the verbatim trace of another target producing 

feelings of contrast and leading to nonidentity judgments. 

False alarms happen when subjects accept distractors. 

Distractor cues the gist of a presented target (whose 

verbatim traces are not accessed) producing feelings of 

resemblance that lead to similarity judgments. 

In summary, FTT is a multi-trace theory of memory that 

asserts, contrary to constructivism, that surface and 

meaning representations of experience are not integrated 

into a unitary code. FTT assumes that, in false recognition 

tests, subjects false alarm more to related distractors than 

to unrelated distractors because they retrieve the gist 

representations of the targets. Additionally, FTT predicts 

and accounts for a type of spontaneous false memory that is 

not normally reported--target misses. FTT claims that 

subjects reject targets due to retrieval of verbatim traces 

of other targets. Further descriptions of these mechanisms 

are presented in Chapter 3. 

Implanted False Memories 

False memories are considered to be implanted when they 

are caused by the influence of an external source (e.g.. 



28 

questionnaire, narrative). This type of false memory was 

studied early in this century (e.g., Binet, 1900), but it 

received renewed attention during the last two decades. The 

more recent studies were motivated by the importance of 

false memories in legal proceedings (e.g., eyewitness 

testimony, repressed memories of sexual abuse). 

The method used to study implanted false memories is a 

classic interference procedure known as the misinformation 

paradigm (Loftus, Miller, & Burns, 1978). The basic 

procedure includes three stages. First, subjects study some 

information (e.g., watch a video). Second, subjects receive 

misleading material containing new and old details of what 

was studied. Third, subjects take a test for the original 

information. The standard results from misinformation 

studies are lower rates for correct responses and higher 

rates for incorrect responses for misinformed items. 

How have implanted false memories been explained? There 

are two major positions, one in which researchers assume 

that misleading information overwrite the original memories 

(e.g., Loftus, 1979; Zaragoza & McCloskey, 1985) and another 

in which researchers assume that misleading and original 

information coexist in memory but processes of interference 

affect the availability of the original information (see 

Titcomb & Reyna, 1995; Reyna & Titcomb, 1996; and Titcomb, 
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1996; for a detailed description of hypotheses and results 

about misinformation) . Three theories have proposed 

explanations for implanted false memories: constructivism, 

source monitoring, and fuzzy-trace theory (Reyna & Lloyd, 

19 98) . In the previous section, I discussed the assumptions 

of constructivism and fuzzy-trace theory. In this section, I 

will describe some findings supporting constructivism and 

fuzzy-trace theory. Additionally, I will describe the 

theoretical assumptions of source monitoring and will 

briefly recount evidence that support these assumptions. 

Constructivism 

Loftus, Miller, and Burns (1978) reported an experiment 

where subjects viewed a series of slides depicting a scene 

of a car-pedestrian accident. After viewing the slides, 

subjects were divided into two groups (control and 

misinformation) and received questions about the scene they 

viewed. Control subjects received questions containing 

information from the slides (e.g.,stop sign). Misinformation 

subjects received questions containing new but consistent 

information about the scene of the accident (e.g., "yield 

sign"). After answering the questions, subjects participated 

in a filler activity and received recognition test about the 

accident. The test included discriminating pairs of target-

distractor slides about the accident. Results showed that 
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control subjects were 75% accurate, while misinformed 

subjects were only about 40% accurate. Loftus et al. (1978) 

discussed their results in terms of memoiry integration. 

According to the authors, misinfomned subjects accepted 

suggested information as if it were real because it was 

consistent with the whole schema of the accident. Loftus 

(1996) proposed that during encoding, subjects try first to 

make sense of what they are seeing, paying little attention 

to particular inputs. If the new information, offered 

through misleading questioning, makes sense in the whole 

story, subjects incorporate it. This explanation, 

categorized by some researchers as a storage-failure 

interpretation, marked the onset of an important body of 

research that produced varying inteirpretations for the 

misinformation effect (see Titcomb & Reyna 1995) . 

In summary, constructivism interprets implanted false 

memories as products of the constructive nature of memory. 

The new information provided by the misleading materials is 

integrated with subjects' understanding of the original 

event. 

Source Monitoring 

Source monitoring theory (Johnson, Hashtroudi, & 

Lindsay, 19 93) assumes that individuals store different 

representations of information in memory. Subjects can make 
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accurate discrimination of those representations, if 

instructed to, through high-level reasoning mechanisms. 

Source monitoring claims that most false memories are 

source confusions and source misatributions (Zaragoza & 

Lane, 1994) . According to this theory, subjects are more 

prone to confuse memory sources when memories share 

characteristics (e.g., perceptual, situational). Memory 

probes can cue both the information of interest and its 

corresponding source. Source confusions are determined by 

learning conditions and testing instructions (Johnson et al. 

1993). Learning conditions that make it difficult to 

differentiate sources of information (e.g., visual vs. 

auditory) increase source monitoring errors. Testing 

instructions that do not directly ask subjects to 

discriminate the sources of their memories increase the 

probability of source confusions and, therefore false 

memories. 

Johnson and her colleagues have offered extensive data 

to support source monitoring assumptions about implanted 

false memories (see Johnson et al. 1993 , for reference) . 

Lindsay and Johnson (198 9) reported studies in which 

subjects studied a series of pictures and received verbal 

misinformation about them. At testing, half of the subjects 

were asked to make yes/no recognition judgments. The other 
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half were asked to make source judgments. They found 

misinformation effects in subjects who made yes/no 

recognition judgments, but not in subjects who made source 

judgments. They referred to these results as evidence that 

memory for actual and misinformed events coexist, and that 

false memories are source confusions. 

Zaragoza and Lane (1994) presented a series of 

experiments in which they manipulated testing instructions 

(source monitoring judgments vs. standard recognition) and 

misinformation procedures (questions vs. narrative). 

Subjects studied a series of slides depicting an office 

theft. Later, in the misinformation group, half of the 

subjects read narratives about the event they saw. The other 

half had a questionnaire containing misleading information 

about the events of the slides. After a 10-minute filler 

task, subjects received a memory test. Half of the subjects 

took a standard recognition test. The other half took a 

recognition test and were asked to make source judgments 

about their answers. 

Zaragoza and Lane found greater misinformation effects 

in subjects who took the standard-recognition test compared 

to subjects who made source-monitoring judgments. They found 

that misinformation and type of testing instructions 

interacted producing the greatest misinformation effect on 
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subjects who were misled through questioning and were not 

asked to make source judgments. The lowest misinformation 

effect was for subjects who had narratives and made source 

judgments. 

In a recent analysis of source monitoring theory, 

Zaragoza, Lane, Ackil, and Chambers (1997) present evidence 

showing that the misinformation effect changes under 

specific learning and testing instructions. They also 

present studies manipulating attentional resources, 

motivation, and goals of rememberers. They conclude that the 

misinformation effect, more than forgetting of original 

info3rmation, reflects subjects' difficulty in managing 

memories from different sources. 

In summary, source monitoring rejects the 

constructivist idea that misleading information overwrites 

the original memories. Source monitoring researchers suggest 

that separate memory representations of the misinforming and 

original information coexist in memory, but subjects confuse 

the two when tested. This theory asserts that source 

confusion is the origin of the misinformation effect and 

that memoiry errors happen when there is similarity between 

the sources of information and the infoirmation itself. 

Source monitoring proposes that subjects can reduce the 

effects of misinformation if they are instructed to judge 
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the source of their memories. However, according to Reyna 

and Lloyd (1997) source monitoring relies primarily on 

reasoning mechanisms rather than memory mechanisms when it 

explains false memories. 

Fuzzy-trace theory 

The assumptions that FTT uses to account for the 

misinformation effect include the following: (a) individuals 

store dissociated verbatim and gist representations of the 

original and misleading information, (b) targets cue the 

retrieval of verbatim memories and distractors cue the 

retrieval of gist memories and verbatim memories of 

misinformation, and (c) accessing verbatim memories is much 

more difficult than accessing gist after a delay. 

According to FTT, the misinformation effect depends on 

1) whether verbatim or gist memories are misinformed, 2) the 

time at which the misleading information is provided, and 3) 

the time at which the test is administered. For FTT, 

misinformation effects would be greater if: 1) verbatim 

memory is misinformed, 2) misleading information is provided 

in a delayed session prior to testing, and 3) testing occurs 

on a delayed rather than on an immediate session (see 

Brainerd and Reyna, in press). Evidence supporting FTT's 

predictions has been offered in many different research 
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reports (e.g., Titcomb & Reyna, 1992, 1994, 1995; Titcomb, 

1996; Pezdeck & Roe, 1996) . 

Titcomb (1996) reported a study in which subjects 

viewed a slide sequence depicting a story about a woman and 

a child. After viewing the slides, subjects completed a 

comprehension test that included some misleading information 

and later received a recognition test. The delay between 

misinformation and the recognition test was varied. One 

group had the three activities in the immediate session. 

Another group had the slides and the misinformation in the 

immediate session but took the recognition test in a delayed 

session. A third group viewed the slides in the immediate 

session and received the comprehensive and recognition tests 

on the delay session. Titcomb (1996) found that the 

misinformation effect varied according to the time in which 

the misleading information was provided and the test 

administered. She found greater effects of misinformation on 

verbatim compared to gist memory. That effect increased when 

misinformation and testing was delayed. Titcomb presented 

these results as support for FTT predictions about 

misinformation. 

Brainerd and Reyna (in press) described the memory 

mechanisms that are responsible for results such as those 

obtained by Titcomb (1996) . According to them, implanted 
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false memories are caused by the same memory mechanisms that 

cause spontaneous false memories plus additional ones. 

Misinformation provides verbatim traces that conflict with 

the verbatim traces of targets, and gist traces that 

strengthen the gist of the original targets. Subjects have 

to make additional judgments to distinguish between verbatim 

memories of targets and misinformation. 

FTT explains spontaneous false memories as products of 

identity, nonidentity and similarity judgments. Implanted 

false memories are also understood as products of the same 

mechanisms. According to Brainerd and Reyna (in press), in 

misinformation studies it is possible to observe both 

spontaneous and implanted false memories. 

Implanted false memories occur when misinformed 

subjects either erroneously reject targets or accept 

suggested items. When targets are tested, misinformed 

subjects can falsely reject them because they retrieve 

either the verbatim memory of another target or the verbatim 

memory of the misinfomnation. This retrieval produces 

feelings of contrast and judgments of nonidentity (Ntm). 

Subjects accept suggested items in two ways: a) they 

retrieve the verbatim memory of those items (from 

misinformation), thus producing judgments of false identity 

(Itm) and b) they do not retrieve the verbatim memories of 
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the suggested items but retrieve their gist memories, also 

shared with targets, thus producing similarity judgments 

(Stm). 

Procedures for Studying False Memories 

Dual-process theories, such as source monitoring and 

fuzzy-trace theory have accounted for findings that single-

process theories would not be able to predict. However, 

direct tests of their assumptions require that the memory 

processes that they posit should be measured. 

Task-based and model-based methods, originally 

developed to evaluate the role of conscious and unconscious 

memory in recognition, have been used to obtain measures of 

the processes that produce false memories. A task-based 

method known as the remember/know paradigm and a model-based 

method known as process dissociation have been the most 

frequently used. However, an alternative model-based method 

named conjoint recognition was proposed recently in the 

context of fuzzy-trace theory. The first two methods measure 

familiarity and similarity. Familiarity is a form of 

unconscious memory and recollection is a form of conscious 

memory. The conjoint recognition model measures FTT's 

processes of identity, nonidentity, and similarity 

judgments. 
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Task-based Methods 

The oldest approach to measuring conscious and 

unconscious memory is provided by task-based methods. The 

main thesis of these methods is that conscious memory is 

critical to high performance in so-called direct tests 

(e.g., free recall), and unconscious memory is critical for 

high performance in so-called indirect tests (e.g., stem 

completion). Two types of task-based methods have been used. 

In the first type, subjects receive different tests for the 

same material. One test (e.g., free recall) is assumed to be 

a direct measure of conscious memory, and the other (e.g., 

stem completion) is assumed to be a direct measure of 

unconscious memory. The second type of task-based method is 

the remember/know paradigm. In this method, subjects receive 

a standard recognition test and make "remember" and "know" 

judgments about their responses. After recognizing an item, 

subjects have to judge it as "remember" if they have a clear 

recollection of studying the item on the list they learned, 

or as "know" if they have no such recollection but have the 

feeling that it was part of the list (see Table 1 for 

examples on these instructions). "Remember" responses are 

counted as measures of recollection (conscious memory) and 

"know" responses as measures of familiarity (unconscious 

memory). 
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Recent studies used the remember/know paradigm to 

estimate the contributions of the two processes to false 

memories (e.g., Roediger & McDermott, 1995, Payne et al. 

1996; Schacter, et al. 1996; Roediger et al. 1996) . These 

studies reported that both hits and false alarms are 

accompanied by "remember" as well as "know" judgments. Such 

results have been taken to mean that false memories are 

phenomenologically equivalent to true memories. Subjects 

"remember" their false reports as often as their true ones. 

However task-based methods have resulted in unreliable 

methods to obtain estimates of familiarity and recollection. 

Jacoby (1991) stated that task-based studies err by assuming 

that tasks are process-pure measures. He presented evidence 

showing that, to the contrary, performance on indirect tests 

is contaminated by recollection and that performance on 

direct tests is contaminated by familiarity (see also Strack 

Sc. Forster, 1995; Yonelinas & Jacoby, 1995; Donalson, 1996). 

Howe, Rabinowitz, & Grant (1993) also criticized the task-

based methods. According to them, task-based measures of 

recollection and familiarity provide no information about 

the output transformations that map these processes onto 

task performance and, hence, they do not provide accurate 

estimates of those processes. 
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Table 1 

Instructions for Remember/Know Recocmition*. 

You will be presented with a list of words one at a time. For each 
word, indicate whether you recognize it from the study list. If you 
think that the item that is presented now was in the study list, write 
YES (Y) in the first column.; otherwise write NO (N) on the second 
column. If you did recognize a word that I presented (your answer was 
Y) , move to the third column and write R (for REMEMBER) or K (for KNOW) . 
The next instructions tells you when to make "Remember" (or R) and 
"Know" (or K) judgments. 

Make "Remember" (or R) judgments when your recognition of the item 
is accompanied by conscious recollection of its prior occurrence in the 
study list. "Remember" is the ability to become consciously aware that 
again of some aspect or aspects of what happened or what was experienced 
at the time the word was presented (e.g., aspects of the physical 
appearance of the word). In other words "Remembered" words should bring 
back to mind a particular association, image, or something more personal 
from the time of study or something about its appearance or position 
(e.g., what came before or after that word). 

Make "Know" (or K) judgments when you recollect that the word was 
in the study list, but you cannot consciously recollect anything about 
its actual occurrence, or what happened, or what was the experience at 
the time of its occurrence. In other words write "K" when you are 
certain of recognizing the word but it fails to evoke any specific 
conscious recollection from the study list. 

To further clarify the difference between these two judgments 
(i.e., R versus K) here are a few examples; If someone ask for your 
name, you would typically in the "Know" sense without becoming 
consciously aware of anything about a particular ever or experience; 
however when asked the last movie you saw, you would typically respond 
in the "Remember" sense, that is, becoming consciously aware again of 
some aspects of the experience. If you have any questions regarding 
these judgments, please ask the experimenter. 

* Adapted from Rajaram, S. (1996). Perceptual Effects on Remembering: 
Recollective Processes in Picture Recognition Memory. Journal of 
Experimental Psvchology; Learning, Memory and Cognition. 22., 365-377. 
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Model-based Methods 

Model-based methods were developed as an alternative to 

task-based methods. Model-based methods, such as the process 

dissociation (Jacoby, 1991) and conjoint recognition 

(Brainerd, Reyna, & Mojardin, 1996), assume that precise 

measures of conscious and unconscious memory are only 

possible through mathematical models. In these methods, a 

mathematical model of some memory task is formulated in 

which the two processes appear as independent parameters. 

Model-based methods operate on a single test, rather than on 

two tests as task-based methods. The probabilities of 

correct and incorrect responses for that test are expressed 

as algebraic functions of parameters that measure the 

probabilities of each memory process. Model-based methods 

avoid the task-impurity (Jacoby, 1991) and response scaling 

problems (Howe et al. 1993) that affect task-based methods. 

Process Dissociation Model 

Jacoby (1991) developed the first model of this type, 

known as process dissociation. Although its main theoretical 

assumptions regarding conscious and unconscious memory do 

not differ much from what was originally proposed by Mandler 

(198 0), this method has motivated much research. 

The process dissociation model includes two parameters. 

One parameter is called recollection (R), and the other is 
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called familiarity (F). "R" represents the probability that 

a target is accepted based on its explicit retrieval 

(conscious memory). "F" is the probability that a target is 

accepted not because it is explicitly recollected, but 

because of its familiarity. 

To estimate recollection and familiarity, subjects 

study two lists presented in different formats (e.g., a list 

of normal words vs. a list of anagrams). Then, subjects make 

recognition decisions about a test list that includes 

targets and distractors under either inclusion or exclusion 

instructions. Under inclusion instructions, subjects have to 

respond "yes" to words from list 1 and list 2, but under 

exclusion instructions subjects have to respond "yes" only 

to words from list 2. 

Jacoby assumed that, as recollection and familiarity 

processes are independent of each other, the two kinds of 

instructions would produce dissociation between them. He 

proposed that the probability of correctly accepting an item 

under inclusion instructions can be algebraically expressed 

as Pi= R + (l-R)F. The probability of accepting the same 

item under exclusion instructions can be algebraically 

expressed as Pe= (l-R)F. Recollection, then, would be equal 

to the probability of correctly accepting an item under 

inclusion instructions minus the probability of accepting 
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the same item under exclusion instructions. Familiarity 

would be equal to the probability of accepting the same item 

under exclusion instructions divided by the probability of 

no recollection of such an item [ R= p(i)- p(e), F= p(e)/ 1-

R] 

Using the process dissociation procedure, single and 

double dissociations have been found with manipulations of 

list length, attention, and level of learning. For example 

Yonelinas (1994) reported that list length affected 

recollection but not familiarity. Yonelinas, Regehr, and 

Jacoby (1995) reported that low- vs. high-level of learning 

dissociated recollection and familiarity for high-frequency 

words, while word frequency dissociated these processes 

under low levels of learning. 

Brainerd, Reyna, and Mojardin (1996) pointed out that 

although the process dissociation procedure has motivated a 

great amount of research, it is subject to at least four 

important criticisms. The first noted criticism involves the 

assumption of independence between familiarity and 

recollection (see Curran & Hintzman 1995). The second 

criticism entails the assumption of equal response bias 

across conditions (Buchner, Erdfelder, & Vaterrodt-Plunecke, 

1995). The third criticism involves the lack of measures of 

recollection and familiarity on related distractors (e.g., 
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Brainerd, Reyna, & Mojardin, 1996) . The fourth criticism 

concerns the lack of goodness-of-fit tests of the model 

(Brainerd, et al. 1996). 

Curran and Hintzman (1995) presented evidence of 

correlations among familiarity and recollection. According 

to them, this violation of the independence assumption can 

produce spurious dissociations. Buchner et al. (1995) 

presented evidence that when differences in response bias 

occur across conditions, these can also produce spurious 

dissociations. Brainerd et al. (1996) pointed out that 

although the process dissociation provides estimates of 

recollection and familiarity for targets, the model is not 

able to do the same for related distractors. This fact is an 

important weakness of the model for the study of false 

memories. Brainerd et al. (1996) consider that the most 

serious limitation of the process dissociation model is the 

lack of goodness-of-fit tests. According to them, without 

such tests there is no evidence about whether the model 

generated the experimental data. 

In recent papers, Jacoby and his colleagues have argued 

against the criticisms of the process dissociation model 

(e.g., Jacoby, 1996; Jacoby, et al. 1997). For example 

Yonelinas et al. (1995) showed that problems caused by 

difference of bias across conditions can be corrected with 
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methods derived from signal-detection theoiry. Jacoby (1996) 

proposed important modifications to the process dissociation 

model to compute parameter correlations. Jacoby, Begg, and 

Toth (1997), and Jacoby and Shrout (1997) used those 

procedures to estimate inter-item and inter-subject 

correlations and concluded that violations of the parameter 

independence assumption were not problematical. However, the 

other problems with the process dissociation model remain. 

Conjoint Recognition Model 

Brainerd, Reyna, and Mojardin (1996) proposed a second-

generation model that removes the remaining limitations in 

the process dissociation model. Conjoint recognition is a 

multinomial model (see Reifer & Batchelder, 1988, for a 

definition of multinomial models) whose procedures preserve 

the main elements of the inclusion-exclusion paradigm, but 

expand them with a new instructional condition. The conjoint 

recognition model uses three instructional conditions that 

provide enough degrees of freedom for goodness-of-fit tests. 

Conjoint recognition does not assume equality of response 

bias because it includes separate response-bias parameters 

for each instructional condition. 

The conjoint recognition model is applied to standard 

recognition experiments. Subjects study material (e.g., a 

list of words) and, after a retention interval, take a 
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recognition test under three types of instructions. First, 

subjects are instructed to accept only targets and reject 

related and unrelated distractors (T instructions). Second, 

subjects are instructed to accept only related distractors 

and reject targets and unrelated distractors (R 

instructions). Third, subjects are instructed to accept both 

targets and related distractors, and reject unrelated 

distractors (T+R). The test lists contain three kinds of 

testing probes (targets, related distractors, and unrelated 

distractors). 

Because three types of probes are factorially combined 

with three types of instructions, the conjoint recognition 

model supplies nine empirical probabilities, one for each 

type of probe in each type of instructional condition 

(PtT,PtR,PtT+R,PrT,PrR,PrT+T,PuT,PuR,and PuT+R: lower case 

letters denote the type test item, capital letters denote 

the type of instruction). These nine empirical probabilities 

provide enough degrees of freedom to run goodness-of-fit 

tests. Conjoint recognition studies submit results to 

multinomial binary trees (MBT; a computer software developed 

by Hu, 1995) and follows the three general steps proposed by 

Reifer and Batchelder (1988)--namely, parameter estimation, 

goodness-of-fit testing, and within- and between-condition 

hypothesis testing. 
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MBT estimates each parameter via an equation file that 

expresses the theoretical probabilities of each response 

(CONJOINT.EQN). Goodness-of-fit tests evaluate the null 

hypothesis that sample data could be generated by the 

mathematical strTJCture of the model. The relevant test is a 

chi-square statistic [x~(2) = -2ln(L7/L9] (see Brainerd, 

Reyna & Mojardin, 1996, for detailed mathematical 

description of the model). After goodness-of-fit tests are 

performed, the most important analyses include hypothesis 

testing about the estimated values of the parameters. 

Between- and within-condition hypotheses are tested. The 

former hypotheses specify that the parameters have the same 

value across conditions (e.g., Stl= St2). The latter 

hypotheses specify that all parameters within a condition 

have the same value (e.g., Stl = Itl = Ntl). 

Conjoint recognition uses the similarity-identity 

distinction as alternative to the familiarity-recollection 

distinction of Handler (1980; see also Tulving, 1985; 

Lindsay, 1990; Gardiner & Java, 1991; Jacoby, 1991; and 

Yonelinas, 1994). Like Handler's (1980) familiarity-

recollection distinction, the similarity-identity 

distinction proposes that subjects can access separate 

memory representations. However, Mandler proposed that 

familiarity is supported by the retrieval of perceptual 
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(verbatim) representations through a mechanism called 

integration, and recollection is supported by the retrieval 

of semantic (gist) representations through a mechanism 

called elaboration. 

The similarity-identity distinction proposes that when 

both types of representations are available, the types of 

retrieval cues that are provided by recognition probes 

mainly determine access to memory. Targets are better 

retrieval cues for verbatim representations, while 

distractors are better retrieval cues for gist 

representations (see Reyna & Kiernan, 1994) . The retrieval 

of verbatim memories causes feelings of explicit 

recollection and supports identity and nonidentity 

judgments. The retrieval of gist memories, causes feelings 

of graded resemblance and supports similarity judgments. 

Brainerd and Reyna (in press) proposed the FALSE and 

MISINFORM paradigms to study spontaneous and implanted false 

memories, respectively. These new paradigms follow the same 

procedures specified in the conjoint recognition model. 

FALSE is used in standard recognition experiments. MISINFORM 

is used in experiments in which subjects make accept-reject 

decisions about (a) control targets, (b) misinformed 

targets, (c) misinforming related distractors, (d) related 

distractors to control targets, and (e) unrelated 
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distractors. These decisions are made under the 

instructional conditions previously described. Because in 

misinformation studies two informational manipulations 

(control vs. misinformation) are factorially combined with 

two types of related items (control targets vs. misinforming 

distractors) and unrelated distractors, the nine empirical 

probabilities of the conjoint recognition model increase to 

fifteen (PtTc, PtRc, PtT+Rc, PrTc, PrRc, PrT+Tc, PtTm, PtRm, PtT+Rm, 

PrTm,PrRm,PrT+Tm,PUT,PuR, and PuT+R: the first letters 

denote the type of answer, the second denote the type of 

instruction, and the third denote the condition) . 

MISINFORM expresses the empirical probabilities as 

functions of the memory processes of identity, nonidentity, 

similarity, and response bias (see Tables 2 and 2a). 

Applying MISINFORM to data from misinformation studies 

follows the same three general steps described for the 

conjoint recognition. The only changes are those caused by 

the increase in the number of parameters evaluated and the 

changes this causes to the likelihood function. 

As mentioned in previous sections, extant data demonstrate 

that fuzzy-trace theory provides plausible explanations of 

the origin of spontaneous and implanted false memories. 

According to fuzzy-trace theoiry, spontaneous false memories 

are due to retrieval of gist rather than verbatim 
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representations. Implanted false memories are due to 

accessing wrong verbatim traces. 

Table 2 

MISINFORM's Equation Set* 

Empirical Probability Theoretical expression 
Control Items 

PtTC ItC+(l-ItC)(1-NtC)StC+(I-ItC)(l-NtC) (l-StC)bT 
PtRC ItC+(l-ItC)(1-NtC)StC+(I-ItC)(1-NtC) (1-StC)bR 
PtT+RC StC+ItC(l-StC)+{l-ItC)(l-StC)NtC+(l-ItC)(1-NtC) 

(l-StC)bT+R 
PrTC SrC(l-NrC)+(1-NrC)(l-SrC)bT 
PrRC NrC+(1-NrC)SrC+(l-NrC){l-SrC)bR 
PrT+RC SrC+(l-SrC)NrC+(1-NrC) (l-SrC)bT+R 

Misinformed Items: 

PtTM ItC+{l-ItC)(1-NtC)StC+(I-ItC)(1-NtC) 
(l-StC)bT 

PtRM ItC+(l-ItC)(1-NtC)StC+(I-ItC)(1-NtC) (1-StC)bR 
PtT+RM StC+ItC(l-StC)+(1-ItC)(l-StC)NtC+(1-ItC)(1-NtC) 

(1-StC)bT+R 
PrTM SrC(l-NrC)+(1-NrC)(l-SrC)bT 
PrRM NrC+(1-NrC)SrC+(1-NrC)(l-SrC)bR 
PrT+RM SrC+(l-SrC)NrC+(1-NrC) (1-SrC)bT+R 

Unrelated distractors: 

PuT bT 
PuR bR 
PuT+RM bT+R 

Table from Brainerd, C.J. and Reyna, V.F. (1998). Fuzzy-
trace theory and children's false memories. Journal of 
Experimental Child Psvcholoov. 

Fuzzy-trace theory predicts that increasing the 

probability of gist encoding can elevate the false 

recognition effect, especially when verbatim representations 
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are weak (e.g., delayed test). It also predicts that the 

misinformation effect can be elevated by manipulations that 

weaken the verbatim representations of the original 

information and strengthen those for the misinfo3rmation. 

Table 2a 

Process Definitions of MISINFORM's Parameters 

Parameter Definition 

Targets: 

ItC 

judgement 
NtC 

StC 

Control Items 

The probability that a target produces retrieval 
of its verbatim trace and an identity 

(response=accept target). 
The probability that a target produces retrieval 
of the verbatim trace of some other target and a 
false nonidentity judgement (response=reject 
target) . 
The probability that a target produces retrieval 
of its gist trace and a similarity judgement 
(response=accept target). 

Distractors: 

IrC 

NrC 

SrC 

The probability that a target-falsifying 
distractor produces retrieval of the verbatim 
trace of its instantiating target and a false 
identity judgement {response=accept distractor). 
The probability that a target-falsifying 
distractor produces retrieval of the verbatim 
trace of its instantiating target and a 
nonidentity judgement (response=reject 
distractor). 
The probability that a target-falsifying 
distractor produces retrieval of the gist trace of 
its instantiating target and a similarity 
judgement (response=accept distractor) . 
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(Table 2a continues) 
Misinformed Items 

Targets: 

ItM The probability that a misinformed target produces 
retrieval of its verbatim trace and an identity 
judgement (response=accept target). 

NtM The probability that a misinformed target produces 
retrieval of the verbatim trace of the 
misinforming distractor or other target and a 
false nonidentity judgement (response=reject 
target) . 

StM The probability that a misinformed target produces 
retrieval of its gist trace or the gist trace of 
the misinforming distractor and a similarity 
judgement (response=accept target). 

Distractors: 

IrM The probability that a misinforming distractor 
produces retrieval of the its verbatim trace and a 
false identity judgement (response=accept 
distractor). 

NrM The probability that a misinforming distractor 
produces retrieval of the verbatim trace of its 
instantiating target or another misinforming 
distractor and a nonidentity judgement (response= 
reject distractor). 

SrM The probability that a misinfoirming distractor 
produces retrieval of the gist of misinformation 
or the gist trace of the misinformed target and a 
similarity judgement {response=accept distractor). 

Unrelated distractors 

bT The probability that response bias produces 
acceptance under T instructions. 

bR The probability that response bias produces 
acceptance under R instructions. 

bT+R The probability that response bias produces 
acceptance under T+R instructions. 

Table from Brainerd, C.J. and Reyna, V.F. (1998). Fuzzy-
trace theory and children's false memories. Journal of 
Experimental Child Psycholocry. 



53 

The Present Study Run with MISINFORM 

A misinformation study was designed to obtain specific 

measures of the processes that are responsible for 

spontaneous and implanted false memories. This study used 

MISINFORM paradigm, with lists seirving as the study 

material. The three main experimental manipulations were 

repetition of targets and distractors, misinformation, and 

delay of testing. They were selected because, as shown in 

previous sections, they appear to affect observed levels of 

false memory (see Reyna and Lloyd, 1997). 
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CHAPTER 3 

METHOD 

Subjects 

One hundred thirty one university students drawn from 

the Universidad Autonoma de Sinaloa participated in this 

study. Participants were randomly selected from a total of 

258 students who signed the participation consent and 

assured attendance at both of the two testing sessions. All 

participants were monolingual Spanish speakers. 

Design 

The design was a 2x3x2x2x3x2 analysis of variance 

(ANOVA). The first three factors, condition (control vs. 

misinformation), instructions (T, accept only targets; R, 

accept only related distractors; T+R, accept both targets 

and related distractors), and testing (immediate versus one-

week delay) were between-subject factors. The within-

subjects factors included type of test items (targets, 

related distractors, and unrelated distractors) and prior 

testing times (none versus one). 

Materials 

One tape recording containing a 120-word list was used 

on the study phase (Appendix A). Words were chosen from 

different word-lists used on prior studies (e.g., Brainerd, 
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Reyna, & Mojardin, 1996; Brainerd, Reyna, & Kneer, 1995). 

The criteria to choose those words were that they should 

have an equivalent meaning and familiarity in Spanish. 

Familiarity of the chosen words was tested in Sinaloa, 

Mexico, through a pilot study conducted with potential 

participants for this experiment. 

Two written lists were used during the misinformation 

session; control and misinformation. The control list 

contained the same words from the tape recording, but with a 

new random order. The misinformation list (Appendix B) 

contained 60 targets (words from the tape recording) and 60 

misinforming related distractors (synonyms and antonyms of 

targets). The misinforming related distractors were synonyms 

and antonyms. 

One tape recording containing a 90-word (Appendix C) 

and a 18 0-word testing list (Appendix D) was used for the 

immediate and one week-delayed tests. Both testing lists 

included equal numbers of targets, meaning-related 

distractors (synonyms and antonyms of targets), and 

unrelated distractors. Targets from the control-testing list 

(henceforth referred to as control targets) had been 

repeated twice before testing. Related distractors on the 

control list (henceforth referred to as control related 

distractors) had never been presented before testing 
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nonrepeated. Targets for the misinformation condition were 

of three kinds: (a) repeated but nonmisinformed during 

misinfonnation (RNM), (b) neither repeated nor 

nonmisinformed during misinformation (NRNM), and (c) 

repeated and misinformed during misinformation (RM). Related 

distractors were of two types: (a) misinforming items 

(synonyms and antonyms) that replaced targets during 

misinformation (RDl) and (b) misinforming items presented 

with their instantiating targets during misinformation (RD2) 

(see examples in Table 2). 

The immediate testing list had 90 words, 45 targets, 

and 45 distractors. The one-week testing list contained 180 

words, the 90 words tested at the immediate test plus 90 new 

ones. This testing list had ninety targets and ninety 

distractors, half previously tested and half previously 

untested. 

Nonmodel-based Procedures 

Subjects were randomly divided into two groups, control 

and misinformation. Both groups participated in a total of 

six activities performed through two sessions,- The first 

session included a) study, b) buffer, c) re-study, d) 

instructions, and e) immediate test. The second included 

only the f) delay test. Each activity's content is described 

below. 
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First Session 

a) Subjects listened to a tape recording containing the 

120-word list. The list presentation rates was 3 seconds per 

word. Subjects were instructed to pay close attention to 

each word and to try to memorize them. 

b) After listening to the 120-word list, subjects 

participated in a buffer activity. This activity consisted 

of solving mathematical problems (e.g., find the logic of a 

series of 5 numbers with a blank space) intended to weaken 

short-term memory. Subjects spent 5 to 8 minutes on this 

activity. 

c) After the buffer activity, subjects read the control 

and misinformation lists. They were told that this new 

presentation of the lists was to "consolidate" their 

learning prior to testing. Control subjects read the control 

list. This list was a repetition of the words presented on 

the tape recording (targets), but with a new order. 

Misinformation subjects read the misinformation list. This 

list contained targets and related distractors. 



Table 3 

Examples of Targets and Related Distractors. 

CONTROL CONDITION 
Study 1 Study 2 Immediate Test Delay Test 

Control Targets 

poor poor 
church church 
Control Related Distractors 
hat 
sofa 

hat 
sofa 

poor 

cap 

MISINFORMATION CONDITION 

poor 
church 

cap 
couch 

Study Misinformation Immediate Test Delay Test 

Repeated/Nonmisinformed targets 

glass glass 
owner 

glass 
owner 

Nonrepeated/Nonmisinfonned targets 

school school 
rat 

Repeated/Misinformed targets 

airplane airplane airplane 
cold cold 

glass 
owner 

school 
rat 

airplane 
cold 

Misinforming Related Distractors supplanting targets (RDl) 

mountain hill 
fire flame 

hill hill 
flame 

Misinfoirming Related Distractors presented with their 
instantiating targets (RD2) 

aircraft aircraft aircraft 
hot hot 
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d) After the "learning consolidation" activity, 

subjects received written instructions to take the immediate 

test. Three kinds of instructions were given. 1) T 

instructions; only accept targets and reject related and 

unrelated distractors {APPENDICES E & I). 2) R instructions; 

only accept related distractors and reject targets and 

unrelated distractors (APPENDICES F&J) . 3) T+R instructions 

accept both targets and related distractors, but reject 

unrelated distractors (APPENDICES G & K). Examples of the 

kind of responses that were expected for each type of 

instructions were provided as needed to assure instructions 

understanding. 

e) After subjects read the instructions, they received 

an immediate test. The immediate test followed standard 

recognition procedures. Subjects discriminated targets and 

distractors from a 90-word list presented in a tape recorder 

at a rate of 3 seconds per word. Subjects received 

instructions to properly register their responses on a paper 

sheet provided by the investigator. They were carefully 

instructed to circle number 1 for their YES answers, and 

circle number 2 for their NO answers (see appendices D, E, 

and F). The testing lists contained an equal number of 

targets and distractors. Control subjects discriminated one 

type of targets (repeated twice before testing), one type of 
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related distractors (never seen before testing) and 

unrelated distractors. Misinformed subjects discriminated 

three types of targets (RNM, NRNM, and RM) , two types of 

related distractors (RDl and RD2) and unrelated distractors 

(see Table 2). Targets for subjects on the misinformation 

condition were as follows: (1) words presented during 

activities a and c, and never misinformed with related 

distractors (RNM). (2) words presented during activity a, 

and neither repeated nor misinformed during activity c 

(NRNM). (3) words presented during activities a and c, and 

misinformed during activity c (TRM). Distractors were as 

follows: (1) synonyms and antonyms supplanting targets that 

were presented during c (RDl) . (2) synonyms and antonyms 

presented with their corresponding targets during c (RD2), 

and (3) unrelated distractors (UD). 

Second Session 

f) Subjects returned for the one-week delay test. The 

procedure followed in this test was similar to the procedure 

followed during the immediate test. All subjects read the 

instructions prior taking the memory test. To allow complete 

recovery of procedures, subjects received examples of 

response according to the instructions they received. The 

one-week testing list contained 180 words (90 words that 

were tested on the immediate test, plus an equal number of 
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new words of each kind). The order of the words on this list 

was defined by random procedures. 

Model-based Procedures 

This experiment followed MISINFORM procedures (Brainerd 

and Reyna, in press). Subjects were asked to make accept-

reject decisions about targets, related distractors, and 

unrelated distractors under three instructional conditions 

(T, R, TR). The obtained data were analyzed using MET with 

MISINFORM.EQN as the equation file. Goodness-of-fit tests as 

between- and within-condition tests were performed. 

The goodness-of-fit tests evaluated the null hypothesis 

that sample data could have been generated by a process with 

the same mathematical structure as MISINFORM. The critical 

value to reject this null hypothesis was \2(2)= 5.99. The 

between-condition (omnibus) tests evaluated the hypothesis 

that parameters had equal values across conditions. The 

critical value to reject the null hypothesis of these tests 

was x2(6)= 12.81. The within-condition tests evaluated the 

null hypothesis that different parameters had the same value 

within condition. The critical value for these tests was 

X2{1)= 3.84. 
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CHAPTER 4 

NON-MODEL BASED RESULTS 

This chapter presents the results from the analyses of 

variance and stochastic-dependency analyses (chi-square 

likelihood ratios) that served to test mere-memory testing 

effects and persistence of false memories, respectively. All 

the analyses were perfoirmed on the frequencies of 

affirmative answers to targets and distractors. Results are 

reported as raw means and d' values. Unrelated distractors 

were used as the base measure to obtain d' values for both 

targets and related distractors (the means for the unrelated 

distractors were separately subtracted from the means for 

targets and the means for the related distractors. The 

product of this subtraction was divided by the standard 

deviation of the unrelated distractors (dt'= Mt-Mud/SDud; 

dr'= Mr-Mud/SDud). All results were considered statistically 

significant at an alpha level of .05 (All significant 

effects and interactions are shown in Appendix Q). 

Effects of Repeated Testing 

Three sections compose this chapter. The first section 

contains the results for the immediate test. The results 

obtained on targets are presented first and the results 

obtained on distractors are presented second. The second 
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section presents the effects of testing repetition on 

targets' and distractors' acceptance. The effects on targets 

are presented first, and the effects on distractors are 

presented second. The third section presents the results on 

the persistence of true and false memories across testing 

times. As this study was organized following the 

misinfonnation paradigm, proper comparisons between control 

and misinformation conditions will be made in each section. 

Immediate Test 

Targets 

A 3 (instruction: T, R, T+R) x 2 (condition: control 

versus misinformation) x 3 (type of target: 

repeated/nonmisinformed, nonrepeated/nonmisinformed, and 

repeated/misinformed) analysis of variance (ANOVA) was run 

using total number of target's acceptances (0-15) as the 

dependent variable. This ANOVA showed main effects for 

condition F(l, 125)= 11.26, e < -05, and instruction 

F(2,125)= 111.06, p < .05. It also showed significant 

interactions between Type of targets and Instruction F(4, 

250)= 14.43, E < .05, and between Type of target. Condition, 

and Instruction F(4, 250)= 3.93, p < .05 (see Table 4). 
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Table 4 

Means and standard deviations for targets on the immediate 

test. 

Type of Instruction 

Target T R TR ' 

Control 11.45(2.30) 5.42 (3.40) 12.82 (2.20) 

RNM 9.91 (2.16) 3.14 (1.70) 12.32 (2.26) 

NRNM 7.77 (3.73) 5.64 (3.11) 9.41 (3.84) 

RM 10.27(3.47) 4.95 (3.02) 11.90 (2.00) 

Note: The values within parentheses correspond to the 
standard deviations. 

The effects of condition showed greater means under 

control (M= 9.73), than under misinformation (M= 8.42). 

Within the misinformation condition, subjects produced 

greater means for repeated/misinformed (RM) targets (M= 

9.04) than for repeated/nonmisinformed (RNM) (M= 8.62), and 

nonrepeated/nonmisinformed (NRNM) targets (M= 7.61). The 

effects of instruction showed that subjects understood 

instructions and responded accordingly. Subjects had greater 

means under TR (M= 11.61), and T (M= 9.85) instructions than 

under R instructions (M= 4.79). Targets under R instructions 

are actually errors because subjects were asked to reject 

them. 

The interaction between Instruction and Type of target 

showed greater means for all types of targets under TR, than 

under T, and R instructions. As seen on Table 3, the 
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greatest means were obtained from control and RM targets, 

while the lowest means were obtained from NRNM targets. 

The interaction between Condition, Instruction, and 

Type of Target showed the greatest means under TR 

instructions. The greatest mean of all was obtained on 

control targets, although it did not differ from the mean 

for RNM targets under the same instruction. The means 

obtained for control and RM targets under T instructions 

were the greatest of that instructional condition, but they 

were not different from each other. NRNM targets showed the 

lowest means of all targets under T and TR instructions. 

How did repetition affect acceptance of targets? Table 

4 shows that repetition made a difference in targets' 

acceptance. Repeated targets (control, RNM, and RM) had 

greater means than nonrepeated targets (NRNM). Even in case 

of misinformed targets, repetition benefited memory. The 

means for RNM and RM targets did not differ under T and TR 

instructions. When the means were converted to d' values, 

the results changed. As Table 5 shows, subjects had greater 

d's under T than under TR instructions. This indicates that 

subjects who followed T instructions were more accurate than 

subjects following TR instructions. Subjects under TR 

instructions had greater means for targets, but also greater 

means for unrelated distractors. 
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Table 5 

d' values for targets on the immediate test 

Type of Instruction 
Target T R TR 

Control 4 .53 .03 3 . 89 

RNM 4 .23 - .49 4 . 02 

NRNM 3 . 00 .08 2 . 56 

RM 4 .44 .08 3 . 63 

Distractors 

A 3 (instruction: T, R, T+R) X 2 (condition: control 

versus misinformation) x 3 (type of distractors; meaning-

related distractors type 1 (RDl), meaning-related 

distractors type 2 (RD2), unrelated distractor (UD)) 

analysis of variance was run using total number of 

acceptances (0-15) for distractors as the dependent 

variable. This ANOVA showed main effects for instruction 

F(2, 125)= 54.98, £ < .05, type of distractor, F(2, 250)= 

150.96, £ <.05, interaction between Condition and 

Instruction, F(2,125)= 3.23, £ < .05, and interaction 

between Type of distractor and Instruction F(4, 250)= 22.44, 

E < .05 (see Table 6). 

The main effects for instruction showed greater means 

under TR (M=8.14), than under T (M=5.03), and R instructions 

(M= 7.25). The effects of type of distractor showed greater 

rates of false alarms for related distractors than for 
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unrelated distractors. Control related distractors had 

greater means (M= 9.42) than RD2 (M'= 8.68), and RDl (M= 

8  . 2 6 )  .  

Table 6 

Means and standard deviations for distractors on the 

immediate test 

Type of Instruction 
T R TO 

Control Condition 

Rel Dist. 8.05 (2.45) 9.42 (3.49) 10.80 (2.23) 

Unr Dist. 2.63 (1.95) 5.53 (4.11) 3.64 (2.32) 

Misinformation Condition 

RDl 5.55 (2.58) 8.59 (3.26) 10.63 (3.05) 

RD2 6.36 (2.50) 7.45 (3.58) 12.23 (2.27) 

Unr Dist. 2.55 (1.74) 5.28 (4.33) 3.41 (2.34) 

The interaction between Condition and Instruction 

(Table 5) showed that related distractors were more accepted 

under TR instructions than under R and T instructions. 

However, unrelated distractors were more accepted under R 

than under TR and T instructions. Smaller means for 

unrelated distractors under T instructions were expected 

because subjects were instructed to reject them. 

The interaction between Type of distractor and 

Instruction showed that misinforming related distractors 

type 2 (RD2) had the greatest mean under TR instructions. 

The next highest means were for control related distractors 
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and misinforming related distractors type 1 (RDl) under the 

same instructions. Following T instructions, the highest 

mean was for control distractors. The next highest mean was 

for RD2. Under R instructions, the greatest mean was for 

control related distractors and RDl. 

Table 7 

d' Values for Related Distractors on the Immediate Test 

Type of Instruction 
T R TR 

Control 2 . 78 .95 3.21 

RDl 1. 72 . 76 3 . 09 

RD2 2 . 19 .50 

o
 

00 ro 

When these means were converted to d' values (Table 7) to 

see how subjects discriminated related from unrelated 

distractors, it was found that subjects following TR 

instructions were better than subjects following T and R 

instructions. Control subjects had similar rate of 

discrimination under T and TR instructions. 

Delaved Test 

Analyzing data from this test gave information about 

the effects of testing repetition on items (targets, 

distractors) that were previously tested on the immediate 

test, and items that were tested until the delay test. 

First, the results for targets are presented, and then the 

results for distractors. 
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Targets 

A 3 (instrxiction: T, R, TR) x 2 (condition: control 

versus misinform) x 2 (prior testing: one prior versus no-

prior test) X 3 (type of targets; RNM, NRNM, RM) ANOVA using 

total of target acceptances (0-15) as the dependent variable 

was conducted on the one-week test. The main effects for 

instruction F(2,125)= 133.32, £ < .05; prior testing 

F(l,125)= 9.34, £ < .05; and type of target F(2,250)= 30.05, 

E <.05 were significant. The interactions between Condition 

and Instruction F(2,125)= 5.43, g < .05; Prior testing and 

Instruction F(2,125)= 17.74 £ .05; Type of targets and 

Instruction (4,250)=4.24, £ <.05; Type of targets and Prior 

testing (2,250)=32.72, £ <.05; and overall interaction 

between Instruction, Condition, Type of target, and Prior 

testing, F(4,125)= 11.18, p < .05 were also significant (se 

Table 8) . 

The effects of instruction showed greater means under 

TR (M= 11.14), than under T (M= 7.18) and R (M= 4.77) 

instructions. The effects of prior testing were due to 

greater hit rates for previously tested than for previously 

untested targets. The effects of type of targets showed 

greater means for control and RNM than for NRNM and RM 

targets. 
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Table 8 

Means and Standard Deviations for Targets on the Delayed 

Test • 

Type of Instruction 
T R TR 
Targets Previously Untested 

Control 7 .40 (2.51) 5 .19 (2.64) 10 .43 (2 . 50) 

RNM 4 .59 (2.46) 4 .14 (1.86) 11 . 23 (3 . 09) 

NRNM 6 . 09 (3.28) 4.28 (2.29) 10 . 14 (2 . 82) 

RM 7 . 50 (2.96) 6 .27 (2.33) 12 . 14 (1 . 86) 

Targets Previously Tested once 

Control 9 .42 (2.61) 4 .16 (2.33) 10 .89 (2 . 16) 

RNM 8 . 59 (3.00) 4 . 50 (1.63) 12 .45 (2 .22) 

NRNM 6 .36 (3.05) 4 . 32 (1.62) 10 . 50 (3 . 26) 

RM 7 . 14 (3.04) 5 .27 (2.69) 11 .32 (2 . 06) 

The interaction between Condition and Instruction 

showed that misinformed targets had greater means than 

control targets under TR instructions, but similar means 

under T instructions. 

The interaction between Type of targets and 

Instructions showed that RNM and RM targets had the greatest 

means under TR instructions. However control and RM targets 

had the greatest means under T instructions. 

The interaction between Type of targets and Prior 

testing showed that prior testing increased the means for 

targets that were not misinformed (control, RNM, and NRNM) , 

while it did not increase for misinformed targets. The 
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increase for control and RNM targets was significant under T 

instructions, but only the increase for RNM targets was 

significant under TR instructions. 

The overall interaction between Instruction, Condition, 

Type of target, and Prior testing showed a clearer direction 

of effects of prior testing. First, control and RNM targets 

under T instructions had the greatest increase from prior 

testing. NRNM targets had an increase that did not reach 

significance. RM targets decreased with prior testing, but 

this decrease did not reach significance. Second, under TR 

instructions control and NRNM targets did not have 

significant increase with prior testing, but RNM targets 

did. Again, RM targets showed a nonsignificant decrease 

under TR instructions. Third, under R instructions, control 

and RM targets showed significant decrease with prior 

testing, but RNM and NRNM targets showed a nonsignificant 

increase. 

Prior testing also caused differences in how subjects 

differentiated targets from unrelated distractors on the 

delayed test (see Table 9). As we can see, nonmisinformed 

targets (control, RNM, and NRNM) were about equally 

discriminated from unrelated distractors on the immediate 

than on the delayed test. However, misinformed targets (RM) 
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were less discriminated from unrelated distractors on the 

delayed test. 

Table 9 

d' Values for Targets on the Immediate Test 

Type of Instruction 
T R TR 
Targets Previously Untested 

Control 3 .37 1.11 1. 60 

RNM .39 . 19 2 .78 

NRNM .93 .24 2 .28 

RM 1. 57 .93 3 .20 

Targets Previously Tested Once 

Control 3 . 03 .08 1.13 

RNM . 81 .35 1. 84 

NRNM .13 .29 1.29 

RM .37 .62 1.52 

Distractors 

A 3 (instruction: T, R, T+R) X 2 (condition: control 

versus misinform) X 2 (prior testing: none vs. one) analysis 

of variance (ANOVA) was run using total number acceptances 

(0-15) for the three type of distractors (RDl, RD2, 

unrelated distractor) as the dependent variable. This ANOVA 

showed main effects for instruction F(2, 125)= 104.71, p < 

.05, type of distractor F(2, 250)= 161.44, q <.05, and prior 

testing F(1,125)= 43.73, p < .05. It also showed significant 

interactions between Type of distractor and Instruction, 

F(4,250)= 21.15, p < .05, Type of distractor. Condition, and 
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Instruction F(4, 250)= 6.55, £ < .05, Type of distractor. 

Prior testing, and Condition (2,250)= 4.09, p .05, and Type 

of distractor. Prior testing and Instruction (4,250)= 4.72, 

p .05 (see Table 10). 

Table 10 

Means and Standard Deviations for Distractors on the Delay 
Test 

Type of Instruction 
T R TR 
Distractors Previously Untested 

Control condition: 

Rel Dist. 4.86 (2.29) 6 .24 (2.63) 9.91 (2.69) 
Unr Dist. 2.3 8 (1.49) 2 . 89 (2.08) 5 .45 (3.11) 

Misinformation condition 
RDl 4.59 (2.46) 4 . 14 (1.86) 11.23 (3 .09) 
RD2 4.55 (2.30) 5 .55 (2.15) 10 . 95 (1.81) 
Unr Dist. 3.63 (2.46) 3 . 59 (2.87) 5 . 14 (2.19) 

Distractors Previously Tested Once 

Control condition: 

Rel Dist. 5.17 (2.37) 6 . 90 (2.16) 11.21 (2 . 07) 
Unr Dist. 3.79 (1.86) 3 . 94 (2.84) 7 .32 (3.15) 

Misinformation condition . 
RDl 5.28 (3.18) 7 .55 (2.36) 12 . 09 (2.31) 
RD2 7.45 (3.56) 6 . 91 (2.79) 11. 50 (1.92) 
Unr Dist. 5.95 (3.24) 3 .50 (2.87) 5 . 95 (3.54) 

The effects of instructions showed greater means under 

TR (M= 9.08), than either R (M= 5.12), or T instructions (M= 

4.77). The effects of type of distractors showed greater 

means for RD2 (M= 7.92) than for RDl (M= 7.48) and control 

(M= 7.38) related distractors. The effects of prior testing 



showed greater means for previously tested (M= 6.97) than 

for previously untested (M= 5.67) related distractors. 

The interaction between Type of Distractor and 

Instruction showed that RDl and RD2 had the greatest means 

under TR instructions. Under T instructions the means for 

control, RDl, and RD2 did not differ significantly. Under R 

instructions, control related distractors showed 

nonsignificant greater means than RDl and RD2. 

The interaction between Type of distractor, condition 

and Instruction indicated that misinformed distractors had 

greater means than controls under TR. Misinformed 

distractors showed similar means as control distractors 

under R and T instructions. 

The interaction between Type of distractor. Prior 

testing, and Condition showed that prior testing increased 

the means for misinforming distractors (RDl and RD2) more 

than for control related distractors. The effect was similar 

for RDl and RD2. 

The interaction between Type of distractor. Prior 

testing, and Instruction showed that the means for 

misinformed distractors increased (RDl and RD2) under T and 

R instructions, while the means for control related 

distractors increased under TR instructions. The increase 

for RDl was significant only under R instructions. The 
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increase for RD2 was significant under T and R instructions. 

The increase for control related distractors was significant 

only under TR instructions. 

Table 11 shows that subjects discriminated related 

distractors from unrelated distractors with different levels 

of prior testing. Control subjects, following T and R 

instructions, were better able to discriminate previously 

untested distractors than misinformed subjects. Misinformed 

subjects, following TR instructions, discriminated untested 

distractors better than control subjects. Control and 

misinformed subjects had lower rates of discrimination of 

previously tested distractors when following T and TR 

instructions. 

Table 11 

d' Values for Distractors on the Delay Test 

Type of Instruction 
T R TR 
Distractors Previously Untested 

Control 1.66 1.61 1.43 
RDl .39 .19 2.78 
RD2 .37 .68 2.65 

Distractors Previously Tested Once 

Control .74 1.04 1.23 
RDl -.21 1.41 1.73 
RD2 .46 1.19 1.57 

The present study replicated prior results regarding 

the effects of mere memory testing. Repeated testing 
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increased memory for targets (true memory inoculation) but 

also increased the acceptance of distractors. Prior studies 

have reported that repeated testing not only inoculates true 

memories (e.g. Poole and White 1993; 1995) but also creates 

false memories (e.g. Mojardin, 1997; Brainerd, Reyna, and 

Kneer, 1995). 

Interestingly, the results of this study showed that 

the effects of prior testing combined with misinformation 

produced different effects for targets and distractors. The 

acceptance of control targets increased with prior testing, 

but the acceptance of misinformed targets did not. The 

acceptance of misinforming distractors increased with prior 

testing more than the acceptance of control distractors. 

This difference was more marked between control and RDl. 

Additionally, prior testing increased also the means for 

unrelated distractors under control and misinformation 

condition. As shown in Table 9, that increase was greater 

for unrelated distractors on the misinformation than on the 

control condition. 

Persistence of True and False Memories 

Stochastic dependency (chi square) analyses were run to 

test persistence of responses to targets and distractors. 

These analyses evaluated the dependence between responses 

from the immediate and delayed tests. Two types of 
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dependence were evaluated. One, dependence between the 

responses given to targets and distractors on the immediate 

test and those given to the same items on the delay test 

(immediate vs. one-prior test). Two, dependence between the 

first-time responses given to targets and distractors on the 

immediate and the delayed test (immediate vs no-prior test) . 

Table 12 shows the phi coefficient values for each type 

of test. Neither persistence for targets nor for distractors 

was significant. 

Previous studies (e.g. Payne, Elie, Blackwell, and 

Neuschatz 1996; McDermott, 1996) have reported persistence 

of true and false memories in adults using lists of words as 

the study material. However, this study did not replicate 

those findings. Two main differences between this study and 

Payne, et al. (1996), and McDermott (1996) studies could be 

responsible for not finding persistence. 

First, Payne et al. (1996) and McDermott (1996) used 

lists of words highly related to a critical concept (e.g. 

king). The words that were included in the lists of this 

study had no semantic relationship among them. Thus, 

memorizing each particular word had no specific semantic 

support from memorizing other words of the list because they 

were unrelated. 
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Table 12 

Phi Coefficients for Targets and Distractors. 

T R TR 
Condition Con Mis Con Mis Con Mis 
Taraets: 

RNMit-dtop .02 .05 . 10 . 02 . 04 .02 
RNMit-dtnp . 05 .03 . 11 .03 . 07 . 10 
NRNMit-dtop .05 .17 . 00 . 05 . 07 . 17* 
NRNMit-dtnp . 03 . 02 . 03 . 01 . 02 .10 
RMit-dtop . 01 . 01 . 01 . 02 . 05 . 13* 
RMit-dtnp .07 .01 . 10 . 04 . 07 . 02 

Related distractors: 

RDlit-dtop .03 . 05 . 01 . 01 . 00 . 08 
RDlit-dtnp .01 . 01 . 05 . 06 . 02 .11 
RD2it-dtop .09 . 02 . 07 . 02 . 12* .03 
RD2it-dt.np .07 . 07 .02 . 05 . 01 . 04 

Unrelated distractors: 

UDit-dtop .06 . 08 . 00 . 03 . 00 . 07 
UDit-dtnp .01 . 01 .00 . 10 . 01 . 01 

NOTE 1:'*'= Significant at .05. 
NOTE 2: Lower case letters identifying targets and 
distractors mean: it-dtop= dependence analyses between 
responses for items tested on the immediate test and 
responses for the same items tested again on the delay test. 
it-dtnp= dependence analyses between responses for items 
tested on the immediate test and responses for the same kind 
of items tested for first time on the delay. 

Second, Payne et al. (1996) and McDermott (.1996) had 

short retention intervals. Their delayed tests were 

administered in a period of two days. The delayed test in 

this study was administered after seven days. Apparently, 

the lists of this study did not produce enough semantic 

links among words. That lack of semantic links made 
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difficult for subjects to retain good gist memory of the 

words and to retrieve them after delay. The verbatim 

memories for the words were not sufficient to support the 

same responses after the retention interval, either. 



CHAPTER 5 
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MODEL BASED RESULTS 

This chapter presents the results obtained from 

applying MISINFORM's procedures. Besides describing those 

results, this chapter provides reference to see the 

advantages of MISINFORM in identifying the memory processes 

that underlie spontaneous and implanted false memories. 

Central attention is paid to how the results obtained on the 

nonmodel analyses (ANOVA) are reflected in the model 

parameters. 

Misinfojrmation studies, such as this one, produce 

results to evaluate true memories, spontaneous and implanted 

false memories. Eleven predictions about the judgments that 

cause true memories and spontaneous and implanted false 

memories were stated as the most important for this study. 

The hypotheses testing those predictions followed between-

and within-condition analyses. Omnibus tests were performed 

to compare all parameters of a condition to those of the 

other condition. Pairwise analyses were performed to compare 

individual parameters within and between conditions. The 

critical chi-square value for the omnibus tests [x2(6)] at 

.05 alpha level was 12.81. The critical chi-square value for 
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the individual parameter comparisons [x2(l)] at the same 

alpha level was 3.84. 

MISINFORM's Predictions 

According to Brainerd and Reyna (in press), the 

standard FTT predictions on true memories are that: (1) the 

rate of identity judgments should be greater than the rate 

of similarity judgments about targets (ItC>StC) and (2) The 

rate of identity judgments about targets should be greater 

than the rate of nonidentity judgments about related 

distractors (ItC>NrC). The standard predictions for 

spontaneous false memories, as evaluated on the control 

condition, relate directly to the false recognition and the 

false recognition reversal effects. The first effect would 

be suggested by (3) greater rates on similarity than on 

false identity judgments about related distractors (SrC>IrC) 

and (4) greater rates of similarity than of nonidentity 

judgments about related distractors (SrC>NrC). The second 

effect would be suggested by (5) greater rates of 

nonidentity than of false identity, and similarity judgments 

about related distractors (NrC>IrC; NrC>SrC). 

The standard predictions for implanted false memories 

focus on the hit-suppression and the false-alarm rate 

elevation effects. The hit-suppression effect is expected to 

be reflected by (6) greater rates of nonidentity judgments 
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for targets under misinformation than under control 

condition (NtC<NtM). (7) greater rates of identity judgments 

for targets under control than under misinforroation 

condition (ItC>ItM). and (8) greater rates of similarity 

judgments for targets under control than under 

misinformation condition (StC>StM). The false-alarm rate 

elevation would be reflected mainly by (9) greater rates of 

nonidentity judgments for related distractors under control 

than under misinformation condition (NrC>NrM). (10) greater 

rates of false identity judgments for related distractors 

under misinformation than under control condition (IrC<IrM). 

and (11) greater rates of similarity judgments for related 

distractors under misinformation than under control 

condition (SrC<SrM). 

The present study, different from standard 

misinformation studies, presents together the misinformed 

targets and their misinforming distractors. Evidence exists 

that item repetition strengthens memory for both targets and 

misinformation. Therefore, there is a possibility that the 

differences between rates of identity and similarity 

judgments, about control and misinformed targets, will not 

differ as greatly as the hypotheses number seven and eight 

stated. 
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The following section contains the results from the 

immediate and delayed tests. The immediate test results are 

presented first followed by the delayed test results. The 

results concerning true memories are presented first, the 

results on spontaneous false memories are presented second, 

and the results on implanted false memories are presented 

third. 

Immediate Test 

Targets 

MISINFORM analyses on the immediate test revealed that 

acceptance of targets followed different pattern of 

judgments between conditions and within conditions across 

testing times. In the following sections, I present the 

results for each type of target and how they compared to 

other targets. 

Control Targets 

These targets are of interest because they reflect the 

judgments that support true memories in a control condition. 

The results on these targets are presented on the first row 

of Table 12. As can be seen, control targets were accepted 

based on equivalent rates for identity and similarity 

judgments. These targets were rejected based on a near-zero 

rate of nonidentity judgments. 
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Repeated/Nonmisinformed Targets (RNM) 

These targets were of interest for two reasons. One, 

they are the most similar targets between the control and 

misinformation conditions. Two, subjects had the most 

favorable conditions to memorize their verbatim information 

compared to the other type of targets in the misinformation 

condition. Verbatim memory for these targets was reinforced 

by repetition and never directly conflicted with verbatim 

memories about meaning-consistent distractors. RNM targets 

were different from control only because, during 

misinformation, they were repeated in a context that 

included conflicting information for other targets. The next 

section shows that despite similarity between these targets 

and controls, they were accepted and rejected differently. 

RNM targets were accepted mainly based on identity 

judgments. The similarity judgments that supported 

acceptance of these targets were about five times smaller 

than the identity judgments. The identity judgments that 

supported acceptance of these targets were about twice the 

similarity judgments. 

The omnibus test that evaluated parameter differences 

across conditions found significant differences between RNM 

and control targets [x2(6)= 214.10, e < .0001]. Compared to 

controls, RNM targets were accepted based on greater rates 
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for identity [x.2(l)= 110.18, £ < .001] and smaller rates for 

similarity judgments [x2(l)= 67.94, e < .001]. RNM targets 

were rejected based on greater rates for nonidentity 

judgments [x2(l)= 36.70, g < .001] compared to controls. 

Nonrepeated/Nonmisinformed Targets (NRNM) 

As these targets were neither repeated nor misinformed 

during misinformation, they were expected to have lower 

rates on all type of judgments compared to the other types 

of targets. As shown in Table 12, NRNM were accepted based 

more on identity, than on similarity judgments. The 

frequency rate of identity judgments was about twice the 

frequency rate for the similarity judgments. Subjects 

rejected these targets based on rates for nonidentity 

judgments that were about equal to those for similarity 

judgments that caused acceptance. 

The omnibus test [x2(6)= 562.70, g, < .0001] that 

compared NRNM with control targets found significant 

parameter differences between them. Compared to controls, 

NRNM targets were accepted with lower rates of identity 

[x2(l)= 52.20, £ < .001] and similarity judgments [x2(l)= 

70.10, £ < .001]. NRNM targets were rejected based on 

greater rates for nonidentity judgments [x2(l)= 8.14, 2 < 

.01] compared to controls. 
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Compared to RUM, NRNM targets were accepted based on 

lower rates for identity judgments but equivalent rates for 

similarity judgments. NRNM targets were rejected based on 

lower rates for nonidentity judgments. 

These results were in the expected direction, 

repetition affected more verbatim than gist memory for NRNM 

targets. As seen in Table 13 the results suggest that the 

differences between control and NRNM targets were due to 

both verbatim and gist memories. The differences between 

NRNM and RNM targets were due more to verbatim than to gist 

memories. 

Repeated/Misinformed Targets (RM) 

These targets were the only ones submitted to direct 

misinformation. Subjects had them presented with their 

meaning-consistent distractors during misinformation. Table 

12 shows that RM targets were accepted more on identity, 

than on similarity judgments. The rate for identity 

judgments was twice bigger than the rate for similarity 

judgments. RM targets were rejected on a rate of nonidentity 

judgments that was comparable to the rate of similarity 

judgments. 

The omnibus test [x2(6)= 231.41, e < -0001] that 

compared RM targets with controls found nonsignificant 

increase for the identity judgments [x2(l)< 3.84, £ > .05], 
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significant decrease for the similarity judgments [x2(l)= 

34.95, E < .01], and significant increase for the 

nonidentity judgments [x2(l)= 21.23, £ < .001 .05]. 

Compared to RNM, RM targets were accepted based on 

lower rates for identity but higher rates for similarity 

judgments. RM and RNM targets were rejected based on similar 

rates for nonidentity judgments. Compared to NRNM, RM 

targets were accepted based on greater identity and 

similarity judgments, but were rejected based on greater 

nonidentity judgments. 

These results represent the most important ones when 

evaluating the hit-suppression effect of misinformation. As 

stated previously, fuzzy-trace theory proposes that hit-

suppression happens due to increase of the nonidentity 

judgments. It proposes that this increase is associated with 

a decrease of identity and similarity judgments on the 

misinformation compared to the control condition. This 

pattern was true for these results, with the exception of 

the decrease for the identity judgments in the 

misinformation condition. 
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Table 13 

Estimated Parameter values for Targets. 

Expe/Parameter It Nt St 

Immediate test 

Control .48 .05 .49 

RNM . 67 .34 . 14 

NRNM .32 .16 . 17 

RM . 50 .28 .27 

Delay test (items previously tested once) 

Control .36 .00 .26 

RNM .47 . 08 .37 

NRNM . 31 . 15 .08 

RM .32 . 13 .31 

Delay test (items previously untested) 

Control .29 .20 . 18 

RNM .40 .33 . 00 

NRNM .33 . 21 . 06 

RM .35 . 27 .38 

Note: RNM, NRNM, and RM were targets on the misinformation 
condition. RNM= Repeated, nonmisinformed targets, NRNM= 
Nonrepeated, nonmisinformed targets, RM= Repeated and 
misinformed targets. 
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How does the MISINFORM results relate to the ANOVA 

results in evaluating the misinformation effect? On the one 

hand, the ANOVAs for the immediate test showed that control 

subjects had better memory for targets than misinformed 

subjects under T and TR instructions. Misinformed subjects 

accepted the three types of targets differently for each 

instiruction. Under T instructions, RM targets had the 

greatest means. Under TR instructions RNM targets obtained 

the greatest means. Under R instructions NRNM and RM targets 

had the greatest means (no different from each other) . The 

lowest means under T and TR instructions were for NRNM and 

for R instructions were RNM targets. 

MISINFORM analyses showed the type of judgments that 

supported the acceptance of all targets. This model showed 

that the repetition of targets influenced more the 

probability of their acceptance based on identity judgments 

than on similarity judgments. This was specially reflected 

within the misinformation condition. RNM targets were 

accepted based on greater rates for identity judgments than 

for RM targets. NRNM targets were accepted based on the 

lowest rates of identity judgments. More important, 

MISINFORM showed that the misinformation effect, reflected 

on lower hits rates, was due to greater rates for 

nonidentity judgments in the misinformation condition than 
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on the control condition. These results, according to 

Brainerd and Reyna (in press), occur because misinformed 

subjects retrieve the verbatim memories of the misinforming 

distractor and reject actual targets. 

Distractors 

Three types of false alarms for related distractors 

were analyzed: (1) False alarms to related distractors on 

the control condition (control distractors). (2) False 

alarms to misinforming distractors that supplanted targets 

in the misinformation condition (RDl). (3) False alarms to 

misinforming distractors presented with their instantiating 

targets (RD2). 

The omnibus tests that evaluated the parameter 

differences for distractors across conditions were found 

significant (All were x2(6) > 16.81, £ < .01). In the next 

section I present the results from the pairwise analyses. 

Control Related Distractors 

Control distractors were accepted based more on false 

identity than on similarity judgments. They were rejected 

based on rates for nonidentity judgments that surpassed the 

rates for identity and similarity judgments. This pattern of 

results corresponds to the false-recognition reversal effect 

(subjects more frequently reject related distractors than 

accept them) described by Brainerd and Reyna (1998; pp 17) 
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and reported by Brainerd, Reyna, and Kneer (1995). How could 

this effect be understood in the context of the present 

study? FTT proposes that when subjects have good verbatim 

memory for targets they more easily reject related 

distractors than accept them. Brainerd, Reyna and Kneer 

(19 95) obtained this result manipulating verbatim and gist 

priming. They found that priming helped subject to retrieve 

the verbatim memory of targets and increased the probability 

of rejecting related distractors. In the present study there 

was no priming manipulation deliberately organized. However, 

it is possible that subjects had discovered the presence of 

meaning-consistent recognition items as part of the testing 

list and defined a response strategy (e.g., rely only on 

verbatim) to reject all items that seemed similar to 

targets. 

Misinforming Related Distractors Supplanting- Targets Purina 

Misinformation (RDl) 

RDl were accepted more on similarity than on false 

identity judgments. The rate of nonidentity judgments that 

directed subjects to reject these distractors was about 

equal to that for the false identity judgments that directed 

their acceptance. Compared to control distractors, RDl were 

accepted based on greater rates for similarity judgments 

[x2(l)= 51.45, E < .001], but at comparable rates for false 
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identity judgments. RDl were rejected based on lower rates 

for nonidentity judgments, compared to control distractors 

[X2(1)= 22.76, E < •001]. 

Misinforming Related Distractors Presented with Their 

Instantiating Targets During Misinformation (RD2) 

RD2 distractors were accepted based more on false 

identity than on similarity judgments. As seen on Table 14, 

the rate for false identity was almost three times greater 

than the rate for similarity judgments. RD2 were rejected 

based on a rate for nonidentity judgments that was greater 

than the rate for similarity judgments. 

Compared to control distractors, RD2 were accepted 

based on equivalent rates for similarity judgments [x2(l)< 

3.84, E > .05], but greater rates for false identity 

judgments [x2(l)= 56.53, £ < .001] . The rate for nonidentity 

judgments that caused rejection of RD2 was lower than those 

that caused rejection for control distractors [x2(l)= 10.11, 

E < . 01] . 

As pointed out in previous sections, accepting related 

distractors is a nonmemorial false memory or biases of 

memory. The greatest rate of response bias was found under R 

instructions, the next greatest was under TR instructions 

and the lowest was under T instructions (Table 14) . 



93 

Table 14 

Estimated Parameter Values for Related Distractors. 

Expe/Parameter Nd Id Sd 

Immediate test: 

Control .43 .25 . 12 

RDl .24 .25 .34 

RD2 .35 .54 .22 

Delayed test (items previously tested once) 

Control .30 .29 . 10 

RDl .21 .30 .37 

RD2 .12 .25 .36 

Delayed test (items previously untested) 

Control . 27 .24 . 06 

RDl .20 . 50 . 00 

RD2 . 28 .42 .01 

Note: RD1= Misinforming related distractors type one, RD2= 
Misinfomning related distractors type two, Nd= Nonidentity 
for related distractors, Id= False identity for related 
distractors, Sd= Similarity judgments for related 
distractors. 

Unrelated Distractors 

Previous MISINFORM analyses on simulated data showed 

greater rates of bias under TR than under R instructions 

(Brainerd and Reyna, 1998). However, it is reasonable to 

sometimes find greater rates of bias under R instructions 

because these, like TR instructions, ask subject to respond 

using their gist memories more than their verbatim memories 

about the information they studied. Retrieving gist memories 



94 

for targets makes subjects easily retrieve memory traces 

that lead them to accept unrelated distractors. 

How do the results from the ANOVAs relate to 

MISINFORM's results? The ANOVAs performed on distractors 

showed effects that suggested false-alarm differences across 

conditions. Control related distractors had greater means 

than RDl and RD2 under T and R instructions, but RD2 had 

greater means than RDl and control related distractors under 

TR instJTUctions. MISINFORM produced results that showed the 

judgments supporting the responses to distractors. Control 

distractors were accepted based more on false identity than 

on similarity judgments. RDl distractors were accepted based 

more on similarity than on false identity judgments. RD2 

distractors were accepted based more on false identity than 

on similarity judgement. Compared to control distractors, 

RDl distractors were accepted based on greater rates for 

similarity judgments, while RD2 distractors were accepted 

based on greater rates for false identity judgments (Table 

15) . 

MISINFORM predicts that the misinformation effect is 

associated with a false-alarm rate elevation. According to 

the model, false alarms are greater in the misinformation 

condition because the similarity and false identity 
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judgments increase in this condition compared to controls. 

The present study confirmed such a prediction. 

Table 15 

Estimated Parameter Values for Unrelated Distractors (bias). 

Exp./Parameter BT BR BTR 

Immediate test .17 .36 . 22 

Delay test 1 .21 .25 .44 

Delay test 0 .22 .22 .35 

Note: Delay Test 1= Items previously tested once. Delay test 
0= Items previously untested. 

Delayed test 

Data from the delayed test allowed analyzing items that 

were previously tested on the immediate test and items that 

were previously untested. Repeated testing has been found to 

elevate the recognition rates for previously tested items 

(e.g. Brainerd, Reyna & Kiernan, 1995). Deferred testing has 

been found to decrease recognition for targets and increase 

it for distractors. The area of false memories registers 

much data where recognition of target items for which 

testing was deferred is lower than their immediate 

recognition rates (e.g. Mojardin, 1997; Brainerd and Reyna, 

1996). What type of recognition judgments are behind hits 

and false alarms on a delay test for previously-tested and 

previously untested items? According to fuzzy-trace theory, 

delay has greater effects on verbatim than on gist memories 
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due to verbatim's lower resistance to forgetting. It is 

expected that parameters such as identity and nonidentity 

judgments would have lower rates of recognition on the 

delayed test. However, this pattern should be different for 

previously tested items than for previously untested items. 

Mojardin (1997) found that repeated testing elevated the 

possibility of accepting targets and distractors on 

subsequent tests. Brainerd and Reyna (1996) had previously 

reported the same results. This study gave the opportunity 

to explore those effects on adults under misinformation 

procedures. The next section presents first the results on 

hits and false alarms for previously tested items and second 

the results for previously-untested items. 

Items Previously-tested Once 

Targets 

Control targets. The analyses performed on the control 

targets showed that their hits were due to greater identity 

than to similarity judgments (section 2 of Table 13). 

Control targets were rejected at near-zero rates for 

nonidentity judgments. 

Reoeated/nonmisinformed targets (RNM). RNM targets 

were accepted following a similar pattern compared to the 

immediate test (i.e., the identity judgments were greater 

than the similarity judgments). These targets were rejected 
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based on rates of nonidentity judgments that were about six 

times smaller than the identity judgments. 

The omnibus test comparing RNM and control targets was 

significant [x2(6)= 143.19, £ < .0001]. Compared to control 

targets, RNM targets were accepted based on greater rates of 

identity [x2(l)= 23.52, e < -001] and similarity judgments 

[x2(l)= 9.67, E < .01] . RNM targets were rejected based on 

greater rates for nonidentity judgments [x2(l)= 16.32, e < 

.001] compared to control targets (see section 2 of Table 

13) . 

Nonrepeated/nonmisinformed targets (NRNM). NRNM 

targets were accepted more on identity than on similarity 

judgments. The rate for identity judgments was about three 

times bigger than the rate for similarity judgments. These 

targets were rejected based on a rate of nonidentity 

judgments that was twice the rate of similarity judgments. 

The omnibus test that compared NRNM and control targets 

was significant [x2(l)= 233.00, £ < .0001], Compared to 

control targets, NRNM targets were accepted based on lower 

rates for identity [x2{l)= 6.88, £ < .01] and lower rates 

for similarity judgments [x2(l)= 48.55, £ < .001]. NRNM 

targets were rejected based on greater rates for nonidentity 

judgments [x2(l)= 32.81, e < .001] compared to control 

targets. 
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Repeated/Misinformed (RM) . These targets were accepted 

based on equivalent rates for identity and similarity 

judgments. They were rejected based on a rate for 

nonidentity judgments that was about half of the rate for 

identity and similarity judgments. 

The omnibus test comparing parameter values across 

conditions was significant [x2(6)= 169.51, ̂  < .0001]. The 

acceptance of control and RM targets was made on similar 

rates of identity and similarity judgments [x2(l)> 3.84, e > 

.05]. Compared to control targets, RM targets were rejected 

based on greater rates for nonidentity judgments [x.2(l) = 

14 .68, E < .01] . 

How do the MISINFORM results relate to the ANOVA 

results on previously-tested targets? The ANOVA results 

showed no significant effects of condition, but an 

interaction between Instruction, Condition, Type of targets, 

and Prior testing that reflected some influence of condition 

to performance on targets. Nonsignificant effects of 

condition on the ANOVAs would normally mean that there were 

no differences on the hit means across conditions. However 

the interaction described in Table 7 suggested differences 

that turn out to be interesting. The means for the control 

targets increased with testing (especially under T 

instructions) but the means for the misinformed targets (RM) 



99 

decreased. The means for RNM targets also increased with 

testing. The means for NRjNM targets remained about equal 

across testing. 

Model analyses produced data about the type of memojry 

processes that caused the results found on the ANOVA. 

Control targets, as well as RM and NRNM targets were 

accepted based more on identity than on similarity 

judgments. RM targets, the only directly misinformed 

targets, were accepted on comparable rates for identity and 

similarity judgments. When we compare the judgments that 

caused rejection of targets in the two conditions, we see 

that the three targets in misinformation condition were 

rejected based on greater rates for nonidentity judgments 

compared to control targets. 

Fuzzy-trace theory proposes that the rates for all 

judgments decrease after delay. That decrease should be 

greater identity and nonidentity judgments because they are 

based on verbatim memory. Comparing section one and two of 

Table 13, we see that the parameter values for identity and 

nonidentity judgments decreased on the delayed test, but the 

parameter value for the similarity judgments did not. 

Interestingly, the parameter values for the similarity 

judgments for control targets decreased, while the parameter 

values for RM targets increased. Furthermore, nonrepeated 
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targets (NRNM) had stable parameter values for all judgments 

on the delayed test. MISINFORM showed that the nonidentity 

judgments were responsible for the hit-suppression effect in 

the misinformation condition. The frequency of nonidentity 

judgments, that supported erroneous rejection of targets, 

was greater in the misinformation than in the control 

condition. In addition to that, the identity judgments were 

less frequent in the misinformation than in the control 

condition. 

Distractors 

The omnibus tests that evaluated parameter differences 

for distractors across conditions were significant (All 

omnibus tests were x2(6) > 16.81, £ < .01). The pairwise 

analyses qualifying the differences for each parameter 

across conditions are described below. 

Control related distractors. False alarms to control 

distractors were due to greater false identity, than to 

similarity judgments. As seen on Table 13, the rate for 

false identity was about three times greater than the rate 

for similarity judgments. These distractors were rejected 

based on rates for nonidentity judgments whose size was 

comparable to the rate for false identity judgments. 

Compared to the immediate test, accepting control 

distractors was based on similar rates for false identity 
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and similarity judgments. Rejection of control targets, at 

this testing time, was due to greater rates for nonidentity 

judgments compared to the immediate test. 

Misinforming related distractors supplanting targets 

during misinformation (RDl). The acceptance of these 

distractors was due to equivalent rates for similarity and 

false identity judgments. Although the rates for similarity 

judgments were greater than the rate for false identity 

judgments, the difference was nonsignificant. RDl were 

rejected on a rate of nonidentity judgments that was almost 

half the rate of similarity judgments. 

Compared to control distractors, RDl were accepted 

based on comparable rates for false identity [x2(l)< 3.84, g 

> .05], but greater rates for similarity judgments [x2(l)= 

58.76, E < .001]. RDl were rejected based on 

nonsignificantly lower rates for nonidentity judgments, 

compared to control distractors [x2(l)= 14.71, e < .001]. 

Compared to the immediate test, performance for RDl on 

the delay test was nonsignificantly different. RDl were 

accepted based on equivalent rates for false identity and 

similarity judgments and rejected based on similar rates for 

nonidentity judgments. As seen in Table 13, the rates for 

false identity and similarity judgments showed a 

nonsignificant increase, while the rate for nonidentity 
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judgments showed a nonsignificant decrease on the delayed 

test compared to the immediate test. 

Misinforming related distractors presented with their 

instantiating targets during misinformation (RD2). False 

alaxTTis to RD2 were due more to similarity than to false 

identity judgments. RD2 were rejected based on a rate for 

nonidentity judgments that was about three times greater 

than the rate for the similarity judgments. 

Compared to control targets, RD2 were accepted based on 

greater rates for similarity judgments [x2(l)= 58.69, g < 

.001], and comparable rates for false identity judgments 

[x2(l)< 3.84, g. > .05] . RD2 were rejected based on lower 

rates for nonidentity judgments [x2(l)= 40.34, 2 < -001] 

compared to control distractors. The increase on the rate of 

similarity judgments was greater than the decrease on 

nonidentity judgments. 

Compared to the immediate test, RD2 on the delayed test 

were accepted based on greater rates for similarity 

judgments, but smaller rates for false identity judgments. 

RD2 were rejected on the delayed test based on smaller rates 

for nonidentity judgments compared to the immediate test 

(Table 13) . 
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Unrelated Distractors (Bias) 

As shown on Table 14, response bias was higher in the 

TR than on the T and R instructional conditions. The rate of 

bias obtained under the TR instructions was more than twice 

the bias obtained under the T instructions. As previously 

discussed, this pattern of response bias is expected because 

TR instructions, as with R instructions, direct subjects to 

recognize items based on their gist memory for the targets. 

How do MISINFORM analyses compare to ANOVA analyses for 

false alarms? False alarms are analyzed to obtain reference 

about the conditions in which false memories were more 

frequent. The ANOVAs showed greater means for control than 

for RDl and RD2 distractors under T and R instructions, but 

greater means for RD2 and RDl under TR instructions (see 

Table 9) . MISINFORM showed that, while false alairms to 

control distractors were predominantly made based on false 

identity judgments, false alarms to misinforming distractors 

(RDl, RD2) were due to similarity judgments. 

MISINFORM predicts that misinformation affects the 

frequency with which subjects erroneously accept and 

correctly reject distractors. The model predicts greater 

rates of false identity and similarity judgments and smaller 

rates of nonidentity judgments in the misinformation 

compared to the control condition. As seen on Table 13, RD2 
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distractors were accepted based on greater frequency of 

false identity judgments than control distractors on the 

immediate test. Both RDl and RD2 were accepted based on 

greater similarity judgments than control distractors on the 

immediate and delayed test. RDl and RD2 distractors were 

less frequently rejected than control distractors on the 

delayed compared to the immediate test, as indicated by 

Table 13. Biases were greater under R instructions on the 

immediate test, but greater under TR instructions on the 

delayed test. 

Items Previously Untested 

Targets 

In the next section, I present the results for the 

delay test with items previously untested. As in previous 

sections, results on hits will be presented first and 

results on false alarms later. The omnibus tests run to 

evaluate parameter values across conditions were found 

significant [All tests were x2(6)> 16.81, g, < .01]. 

Control targets. Hits to these targets were based more 

on identity than on similarity judgments. The rate for 

identity judgments was almost twice the rate for similarity 

judgments. The nonidentity judgments that defined erroneous 

target rejection presented a rate that was comparable to the 

rate of similarity judgments. 
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There are two comparisons of interest for these 

results: (1) how they related to the results for control 

targets with one prior test, and (2) how these results 

compare to results for targets tested on the immediate test. 

Table 13 shows that control targets were accepted based on 

smaller rates of identity and similarity judgments but 

greater rates of nonidentity judgments compared to both, 

targets tested on the immediate test and targets previously 

tested. Previously-untested control targets were more 

frequently rejected than in previous testing conditions. 

It is interesting to see that the rate for similarity 

judgments decreased more than the rate for identity and 

nonidentity judgments. It turns out that similarity 

judgments were expected to decrease less than identity and 

nonidentity judgments because the former are based on gist 

memory and the latter on verbatim memory. There is evidence 

that gist memory is more resistant to forgetting than 

verbatim memory (Brainerd & Reyna, 1995b). Thus, greater 

decreases for the similarity than for the identity and 

nonidentity judgments are inconsistent with prior research. 

Repeated/nonmisinformed targets (RNM) . These targets 

were accepted mainly based on identity judgments, because 

similarity judgments had a near-zero parameter value. RNM 

targets were rejected based on a rate for nonidentity 
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judgments that was about two thirds that of the identity 

judgments. 

The omnibus test that evaluated parameter differences 

between RNM and control targets was significant [x2(6)= 

169.08, E < .0001]. RNM targets were accepted based on 

greater rates for identity judgments [x2(l)= 19.63, g < 

.001] and lower rates for similarity judgments [x2(6)= 

46.35, E < .001] compared to control targets. RNM targets, 

compared to control targets, were rejected based on greater 

rates for nonidentity judgments [k2(6)= 3 5.28, £ < .001]. 

Compared to previously-tested RNM targets, previously-

untested RNM targets were accepted under lower rates for 

identity and for similarity judgments. However, previously-

untested RNM targets were erroneously rejected based on 

greater rates for nonidentity judgments than previously-

tested RNM targets. 

Compared to the immediate-test results, previously 

untested RNM targets were accepted based on lower rates for 

both identity and similarity judgments. Previously-untested 

RNM targets were rejected based on similar rates for 

nonidentity judgments than RNM targets on the immediate 

test. 

Nonrepeated/nonmisinformed targets (NRNM). These 

targets were accepted based more on identity than on 
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similarity judgments. The rate for similarity judgments was 

about five times smaller than the rate for identity 

judgments. NRNM targets were rejected based on a rate for 

nonidentity judgments that was about three times the rate 

for the similarity judgments. 

The omnibus test that evaluated the differences between 

NRNM and control targets of the same testing condition 

indicated that acceptance of the first were based on smaller 

rates for similarity judgments [x2(l)= 31.99, £ < .01], and 

nonsignificantly greater rates for identity judgments 

[x2(l)< 3.84, 2 > .05]. NRNM were rejected based on a rate 

for nonidentity judgments that did not differ [x2(l)< 3.84, 

E > .05] from those for control targets. 

Compared to previously-tested NRNM targets, previously-

untested NRNM targets were accepted based on similar rates 

for identity and similarity judgments. Previously-untested 

NRNM targets were rejected based on similar rates for 

nonidentity judgments compared to previously-tested NRNM 

targets. 

Compared to the immediate-test NRNM, previously-

untested NRNM targets were accepted under similar rates for 

identity judgments, but lower rates for similarity 

judgments. Previously-untested RNM targets were rejected on 
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equivalent nonidentity judgments than previously-tested NRNM 

targets. 

Repeated/misinformed targets (RM). RM targets were 

accepted based on comparable rates for identity and 

similarity judgments. Although the rate for similarity 

judgments appeared to be greater than the identity judgments 

(section 3 of Table 13), it did not reach significance. 

Previously-untested RM targets were rejected based on a rate 

for nonidentity judgments that was equivalent to the rate 

for the identity judgments. 

The omnibus test that evaluated differences between 

these RM targets and controls of the same testing condition 

was significant. RM targets, compared to control targets, 

were accepted based on greater rates for similarity [x2(l)= 

14.98, £ < .0001] and nonsignificantly greater rates for 

identity judgments [x2(l)< 3.84, g > .05] . RM targets were 

rejected under greater rates for nonidentity judgments 

[x2(l)= 21.61, £ < .0001] compared to control targets. 

Compared to previously-tested RM targets, previously-

untested RM targets were accepted on greater rates for 

identity and similarity judgments. The latter were rejected 

based on greater rates for nonidentity judgments than the 

former. 
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Compared to immediate-test RM targets, previously-

untested RM targets were accepted under smaller rates for 

identity but greater rates of similarity judgments. 

Previously-untested and immediate-test RM targets were 

rejected on a comparable rate for nonidentity judgments. 

How do these results related to the ANOVA results? The 

ANOVA showed mean differences between the control and the 

misinformation condition on the delayed test for previously 

untested targets. Under T and R instructions, control and RM 

targets had similar means. Both had greater means than RNM 

and NRNM. Under TR instructions, RM targets had greater 

means than control targets. Control targets had comparable 

means with RNM and NRNM targets. 

MISINFORM described the kind of process that supported 

acceptance and rejection for each type of targets in each 

condition. Control targets, as well as RNM and NRNM were 

accepted based on greater rates for identity judgments than 

for similarity judgments. RM (the only misinformed) targets 

were accepted on greater rates for similarity judgments than 

on identity judgments. NRNM and RM targets were rejected 

based on greater nonidentity judgments than control and RNM 

targets. This very last result is understandable. NRNM 

targets had weak verbatim memory because they were not 
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repeated before testing, while RM targets had weak verbatim 

memory as a result of misinformation. 

Distractors 

Control related distractors. These distractors were 

accepted based more on false identity than on similarity 

judgments. The rate for similarity judgments was about four 

times smaller than the rate for false identity judgments. 

The rates for nonidentity judgments for these distractors 

were similar to the rate for false identity judgments. 

Comparing previously-untested with previously-tested 

control distractors, we see that the first were accepted and 

rejected based on equivalent rates for false identity, 

similarity, and nonidentity judgments than the second. 

Compared to immediate-test, previously-untested control 

distractors were accepted based on similar rates for false 

identity and similarity judgments, but rejected under lower 

nonident i ty j udgment s . 

Misinforming related distractors supplanting targets 

during misinformation (RDl). The acceptance of these 

distractors was based more on false identity than on 

similarity judgments. RDl distractors were rejected on a 

rate for nonidentity judgments that was less than half the 

size of the rate for false identity judgments. 
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The omnibus test that compared the parameter values for 

RDl and control distractors was significant. Compared to 

control distractors, RDl distractors were accepted based on 

greater rates for false-identity judgments [x2{l)= 73.10, e 

< .001] and equivalent rates for similarity judgments 

[x2(l)< 3.846, E > .05. Control and RDl distractors were 

rejected following similar rates for nonidentity judgments 

[X2 (1) = 6.34, E < .05] . 

Compared to previously-tested and immediate-test, 

previously-untested distractors, RDl distractors were 

accepted based on greater rates for false identity 

judgments, but smaller rates for similarity judgments. 

Rejecting immediate-test, previously-tested and previously-

untested RDl distractors followed similar rates for the 

nonidentity judgments (see section three of Table 13) . 

Misinforming related distractors presented with their 

instantiating targets during misinformation (RD2). These 

distractors were accepted based more on false identity than 

on similarity judgments. The rate for similarity judgments 

was near zero. RD2 distractors were rejected based on a rate 

for nonidentity judgments that was about half the size the 

rate for false identity judgments. 

Compared to control distractors, RD2 were accepted 

based on greater rates for identity judgments [x2(l)= 31.39, 
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E < .001] and equivalent rates for similarity [x2(l)< 3.84, 

E > .05] judgments. RD2 were rejected based on a rates for 

nonidentity judgments [x2(l)< 3.84 , ^ > -05] that did not 

significantly differ from those for control distractors. 

Compared to previously-tested, previously-untested RD2 

distractors were accepted based on greater rates for false 

identity judgments and lower rates for similarity judgments. 

P^sviously-untested RD2 were rejected based on greater rates 

for nonidentity judgments compared to previously-tested RD2 

distractors. 

Compared to immediate-test RD2, previously-untested RD2 

distractors were accepted based on smaller rates for both 

false identity and similarity judgments. Immediate-test RD2 

and previously-untested RD2 distractors were rejected based 

on equivalent rates for nonidentity judgments. 

Unrelated Distractors 

False alarms to unrelated distractors (bias) in the 

delayed test were found greater under TR instructions than 

under the other two instructions. As exposed previously, 

greater rates of bias are expected under TR instructions due 

to the wider range of possibilities to accept unrelated 

distractors. 

Summary of Results Obtained from MISINFORM Analyses 

It has been affirmed in different sections of this 
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paper that MISINFORM model analyses provide more tangible 

referents for memory processes that support recognition in 

misinformation studies. MISINFORM is a methodological 

instrument whose theoretical predictions come from fuzzy-

trace theory. As such, the model delineates and evaluates 

parameters representing the memory mechanisms that lead to 

spontaneous and implanted false memories on immediate and 

delayed tests. 

The most important hypotheses of this study were stated 

at the beginning of this chapter. How were they found by 

MISINFORM analyses? In the next section, I am going to 

briefly restate the obtained results and whether they 

confirmed each of the hypotheses. The hypotheses regarding 

true memories are analyzed first; the hypotheses regarding 

spontaneous false memories are analyzed second; and the 

hypotheses regarding implanted false memories are analyzed 

third. 

True Memories 

Prediction 1, which stated the expected differences 

between identity and similarity judgments for targets 

{ItC>StC), was confirmed for all targets but one. Control 

targets on the immediate test, were accepted on comparable 

rates for identity and similarity judgments. Prediction 2, 

which stated the expected differences between identity 
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judgments for targets and nonidentity judgments for related 

distractors (ItC>NrC), was confirmed in most cases. For the 

cases in which these predictions were not confirmed, the 

direction of results were as expected (see Tables 12 and 

13) . 

Spontaneous False Memories 

Table 13 shows that predictions 3 (SrC>IrC) and 4 

(SrC>NrC) were confirmed neither for the immediate nor for 

the delayed test. The rates for false identity judgments 

about related distractors in the control condition were 

greater than the rates for similarity judgments. The rates 

for similarity judgments were lower than both the rate for 

nonidentity judgments. 

MISINFORM confirmed prediction 5 (NrC>IrC, NrC>SrC). 

The nonidentity judgments that guided rejection of control 

distractors were always greater than the rates for false 

identity and similarity judgments that guided the acceptance 

of related distractors. As previously stated, these results 

suggested that subjects had good memory for targets and used 

it for more frequently rejecting related distractors. 

Brainerd and Reyna (in press) proposed that this pattern of 

results correspond to the false-recognition-reversal effect 

(greater acceptance of unrelated distractors than of related 

distractors). However, looking at Table 5 we notice the 
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means for unrelated and related distractors do not 

correspond to such an effect. Unrelated distractors in the 

control condition were never accepted more than related 

distractors. Then, greater rates for nonidentity judgments 

than for false identity and similarity judgments would 

indicate good verbatim memory that conducted subjects to not 

accept related distractors. 

Implanted False Memories 

The misinformation effect is, according to fuzzy-trace 

theory, due to inoculation of verbatim memories for 

misinforming distractors. Those verbatim memories interfere 

with retrieval of the verbatim memories for targets causing 

the hit-suppression and false-alarm-elevation effect. 

How MISINFORM results found the hypotheses for the hit-

suppression effect? Prediction 6 (NtC<NtM; the most 

important for this effect) was confirmed on the immediate 

and delayed tests. The rates for nonidentity judgments that 

caused erroneous rejection of targets were greater in the 

misinformation than in the control condition (see Table 13) 

Misinformation increased the frequency of erroneously 

rejecting targets. Prediction 7 (ItC>ItM) was not confirmed 

in any comparison. The identity values for control and 

misinformed targets were about equal on the immediate and 

the delay test. As stated at the begging of this chapter. 
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considering that misinformed and control targets had the 

same level of repetition, the pattern of results for the 

identity judgments are expectable. Subjects had the same 

opportunity to encode verbatim memory for control and 

misinformed targets, then a similar rate for identity 

judgments could be foreseen. Prediction 8 (StC>StM) was 

supported by results of the immediate test, but it was not 

supported by results of the delayed test. Misinformed 

targets showed greater rates of similarity judgments than 

control targets on that test. These results, although not in 

the direction of the prediction, can be accepted as normal. 

Comparable rates for similarity judgments between control 

and misinforrned targets could be predicted because responses 

to both types of targets are supported by gist memory of the 

information. Gist for control and gist for misinformation 

are consistent, and in the present study both types of items 

had the same level of repetition. 

How did results show the false-alarm elevation effect? 

Results supported the prediction 9 (NrC>NrM). Greater rates 

for nonidentity judgments about RDl distractors were found 

on the immediate and the delayed test. Greater rates for the 

nonidentity judgments about RD2 were found on the immediate 

test and on the delayed test for previously-tested items. 

Nonidentity judgments about previously-untested RD2 were 
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equivalent to the nonidentity judgments about previously-

untested control distractors. Prediction 10 (IrC<IrM) was 

confirmed on all cases. Compared to control distractors, 

misinfoarming distractors were more frequently accepted based 

on greater rates for false identity judgments. Prediction 11 

{SrC<SrM) was confirmed for RDl and RD2 on the immediate 

test, but not confirmed on the delayed test when these 

distractors were previously-untested. 

In summary, MISINFORM results supported fuzzy-trace-

theory's predictions about the misinformation effect on 

distractors. Results showed that misinformation implanted 

verbatim traces for misinforming items and these verbatim 

interfered with the retrieval of the verbatim of targets. 

Misinformation elevated the probability of accepting 

misinforming distractors based on false identity judgments 

and rejecting them based on nonidentity judgments. 
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CHAPTER 6 

DISCUSSION 

The present study makes two important contributions to 

the study of false memories. First, most predictions derived 

from fuzzy-trace theory about the underlying memory 

processes of spontaneous and implanted false memories (e.g. 

Brainerd and Reyna, 1998; Reyna and Lloyd, 1997) were 

confirmed. Two, MISINFORM was demonstrated as a simple 

method to obtain precise measures of the memory processes 

behind false recognition, false recognition reversal, and 

misinformation effect. 

Four sections comprise this chapter. The first part 

briefly describes FTT's main assumptions about memory in 

general and about false memories in particular. The second 

part of this chapter discusses whether the results for true 

memories, spontaneous false memories, and implanted false 

memories supported FTT's predictions. The third part reviews 

FTT assumptions about the content that targets and 

distractors cue under control and misinformation conditions 

and whether results of this study supported them. The fourth 

part analyzes the advantages of MISINFORM for the study of 

false memories. 
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Fuzzy-Trace Theoiry's Main Assumptions 

Fuzzy-trace theory proposes that individuals store 

independent representations of the surface forms (verbatim 

traces) and of the semantic properties (gist traces) for 

targets and misinforming items. It suggests that retrieving 

verbatim or gist memories depends on the cue that is 

provided (e.g. Reyna & Kiernan, 1994). Targets prompt the 

retrieval of verbatim more than gist memories. Distractors 

on control conditions prompt the retrieval of gist memories 

more than verbatim memories. Distractors in misinformation 

conditions prompt the retrieval of the verbatim memories of 

the misinforming distractors more than their gist memories. 

FTT maintains that recognition produces feelings of 

item-specific recollection when verbatim memories are 

retrieved and feelings of nonspecific resemblance when gist 

memories are retrieved. Verbatim recollections support 

identity judgments (e.g., "Yes I can see the word COUCH on 

my mind's eye") and nonidentity judgments (e.g., "No, I 

remember the word TABLE from the list but I do not remember 

COUCH") about targets and misinforming distractors. Gist 

recollections support similarity judgments (e.g., "I 

remember a furniture article, and it may be COUCH") about 

targets and distractors. 
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According to FTT, identity and similarity judgments 

support true memories, similarity judgments support 

spontaneous false memories, and false identity and 

nonidentity judgments support implanted false memories. In 

misinformation studies, such as this one, FTT makes eleven 

basic predictions about the processes that define true 

memories, spontaneous false memories, and implanted false 

memories. These predictions were presented in chapter three 

and will be restated in the following sections. As shall be 

shown, most of these predictions were supported by the 

results of the present study. 

True Memories 

Two predictions were stated for true memories: (l) 

Identity rather than similarity judgments would be the basis 

for targets acceptance (It>St). and (2) Identity judgments 

for targets would be greater than nonidentity for related 

distractors (It>N'r). Prediction 1, regarding the difference 

between identity and similarity judgments for targets, was 

confirmed in all cases but one. Control targets on the 

immediate test were accepted on comparable rates of identity 

(.48) and similarity judgments (.49). As seen in Table 13, 

repetition produced greater effects on identity than on 

similarity judgments. NRNM targets were accepted based on 

the lowest rate of identity judgments compared to the other 
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type of targets. These results are consistent with Brainerd, 

Reyna, and Mojardin's (1996) results. In their first two 

experiments, Brainerd et al. (1996) compared memory for 

repeated and nonrepeated items. They found that repetition 

affected the rates of identity judgments but did not affect 

the rates for similarity judgments. The effects on identity 

judgments were greater for repeated items but the effects on 

the similarity judgments did not differ between repeated and 

nonrepeated items. Brainerd et al. (1996), and the present 

study, support FTT's assumptions on the nature of judgments 

that define true memories and on the effects of repetition. 

Prediction 2, regarding differences between identity 

judgments for targets and nonidentity judgments for related 

distractors, was confirmed in most cases. In the cases for 

which the prediction was not confiirmed showed results in the 

expected direction (It>Nr; see Tables 12 and 13). Particular 

attention should be paid to those results in the control 

condition. As seen on Tables 13 and 14, the identity 

judgments for targets were about equal to the nonidentity 

judgments for related distractors on both the immediate and 

delayed tests. These result are connected with the false 

recognition reversal effect and are of theoretical 

importance. FTT suggests that in control conditions, 

rejecting related distractors is due to the retrieval of the 
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verbatim traces of their instantiating targets (Brainerd, 

Reyna, & Kneer, L995) . The comparable values between the 

identity judgments for targets and the nonidentity for 

distractors across testing times that were obtained in the 

present study can be considered as evidence for it. 

False Memories 

Spontaneous False Memories 

Three predictions were stated for spontaneous false 

memories: (3) Identity judgments, rather than false identity 

judgments form the basis for related distractors in the 

control condition (SrC>IrC). (4) Similarity judgments would 

be greater than nonidentity judgments about related 

distractors on the control condition (SrC>NrC). (5) False 

recognition-reversal would be indicated by greater rates of 

nonidentity over false identity and similarity judgments 

about related distractors on the control condition (NrC>IrC; 

NrC>SrC). Two types of results obtained here are of special 

interest. First, predictions 3 and 4 were not supported by 

the results of the present study. Second, prediction 5 was 

confirmed despite no specific manipulations to produce it. 

Different from what FTT proposes, accepting related 

distractors on the control condition was made based on 

greater rates of false identity than on similarity judgments 

(IrC>SrC) for the immediate and delayed tests. Does this 
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mean that spontaneous false memories are associated with 

verbatim memory as opposed to gist memories? A definitive 

opinion cannot be made about the obtained pattern of results 

but it should be explored if they can be replicated in 

studies using more meaningful materials (e.g. sentences). 

FTT's assumption about greater contributions of similarity 

judgments have greater support from studies using sentences 

as related distractors (e.g. Reyna &: Kiernan, 1994/ 

Mojardin, 19 97) . Prior data remind us that sentences are 

more meaningful than single words. It can be the case that 

words, as lower-meaning material, produce this pattern. 

Recently, Brainerd, Stein, and Reyna (1998) used words as 

the learning material and found similar results to this 

study. They found that 7-year-old and 10-year-old children 

accepted their distractors (e.g., rhymes) more often based 

on false identity than on similarity judgments. Additional 

data that incorporates more meaningful material, such as 

sentences, is required for a more definitive position. 

Prediction 5 was supported. Related distractors were 

more frequently rejected than they were accepted. The rate 

of nonidentity judgments was greater than the rate of false 

identity and of similarity judgments. Why did this happen? 

Brainerd, Reyna, and Kneer (1995) reported prior findings of 

this nature. They manipulated priming to enhance retrieval 
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of target verbatim memories when related distractors were 

presented at recognition. They found that related 

distractors were more frequently rejected than accepted. 

They explained that priming caused the retrieval of verbatim 

memories about targets, thus making it easier to reject of 

distractors. Because this study did not manipulate priming, 

it is difficult to adopt Brainerd et al.'s (1995) reasoning. 

However, their hypothesis that retrieval of target verbatim 

representation caused the false-recognition reversal effect 

can be valid here. From Tables 13 and 14, we notice that the 

values for It. do not differ from the values for Nr. It could 

be the case that control subjects defined a recognition 

strategy based on verbatim-memory as the criterion to reject 

related distractors. 

Implanted False Memories 

The misinformation effect is, according to fuzzy-trace 

theory, due to interference of verbatim memories of 

misinforming distractors. Those verbatim memories interfere 

with retrieval of verbatim memories for targets which cause 

the hit-suppression and false-alarm-elevation effect. 

In what way did the results support the hypotheses for 

hit suppression? The three predictions about hit suppression 

were as follows.- (6) Nonidentity judgments for targets would 

be greater under misinformation than under control 
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conditions (NtC<NtM). (7) Identity judgments for targets 

would be greater under control than under misinformation 

conditions (ItC>ItM). and (8) Greater rates of similarity 

judgments about targets under the control condition, 

compared to the misinformation condition (StC>StM). 

Prediction 6 was confirmed on the immediate and delayed 

tests. The rates of nonidentity judgments were greater for 

misinformed than for control targets (see Table 13). 

Misinformation increased the frequency of erroneously 

rejecting targets. These results are understood as product 

of the memory interference through misinformation. 

Misinformed subjects reject targets because they retrieve 

the verbatim traces of the misinforming distractors. Those 

verbatim traces, when compared to the verbatim traces of 

targets, produce feelings of contrast and rejection. 

Brainerd and Reyna (in press) obtained similar results from 

simulated data for preschool and fourth graders. 

Prediction 7 was not confirmed in any comparison. The 

rates of identity judgments for control and misinformed 

targets were about equal on the immediate and the delay 

test. As stated previously, considering that misinformed and 

control targets had the same level of repetition, the 

pattern of results for the identity judgments are 

understable. Subjects had the same opportunity to encode 
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verbatim memory for control and misinformed targets, thus a 

similar rate for identity judgments would be expected. 

Prediction 8 was confirmed for the immediate test, but 

it was not confirmed for the delayed test. Misinformed 

targets showed greater rates of similarity judgments than 

control targets on the delayed test. The same reasoning used 

for the results on the prediction number five apply for the 

results obtained on this hypothesis. Comparable rates of 

similarity judgments between control and misinformed targets 

are expected because subjects had the same opportunities for 

encoding. Furthermore, as gist is consistent between targets 

and their misinforming distractors, differences between 

similarity judgments should not be expected to differ 

between the two. Some studies have found that 

misinformation, even when contradicting the gist of targets, 

tends to increase acceptance of related distractors (e.g., 

Reyna, 1996; Titcomb, 1996). 

How did the results qualify the false-alairm-elevation 

effect? The three predictions about false alarms elevation 

were as follows: (9) Greater rates of nonidentity judgments 

about related distractors on the control than on the 

misinformation condition (NrC>NrM) . (10) Greater rates of 

false identity about related distractors under 

misinformation than under control condition (IrC<IrM). and 
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(11) Greater rates of similarity judgments about related 

distractors under control than under misinformation 

condition (SrC > SrM). 

Prediction 9, referring to nonidentity judgments was 

fully confirmed for RDl distractors, but partially confirmed 

for RD2. Results for previously untested RD2 distractors did 

not confirm the hypothesis. RD2 distractors showed 

comparable rates of nonidentity judgments at that time. 

These results are of special importance because, according 

to FTT, misinformation reduces the probability of 

misinformed subjects rejecting the misinfo2rming items. This 

was in fact what was found. Misinformed subjects did not 

reject misinforming distractors as much as control subjects 

did because they adopted them as real targets during 

misinformation time. Results for RD2 on the delayed test 

could be a product of the low resistance of verbatim 

memories to forgetting. As these items were not tested on 

the immediate test, their verbatim memories became weak by 

the time of the delayed test. 

Prediction 10, which referred to false identity 

judgments, was confirmed in all cases. Compared to control 

distractors, misinforming distractors were more frequently 

accepted based on false identity judgments. These results 

are also consistent with FTT assumptions that misinformation 
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provokes subjects acceptance of verbatim traces of 

misinforming items as if they were real targets. 

Prediction 11, about similarity judgments, was 

confirmed for RDl and RD2 on the immediate test, but not 

confirmed when their initial testing was delayed. On the 

immediate test and delayed test with prior-testing, 

misinforming distractors were accepted under greater rates 

of similarity judgments. None of the misinforming 

distractors had different rates of similarity judgments when 

tested for first time on the delayed test. Again, 

comparisons of similarity judgments between control and 

misinformed subjects is not a good referent for evaluating 

the effects of misinformation, because targets and 

misinforming distractors share the same gist. It is then, 

easy to find patterns of results where differences may be on 

either side, but they are not substantive. 

Memory Content Cued by Targets and Distractors 

In general, fuzzy-trace theory accurately predicted the 

type of relationships among the identity, nonidentity and 

similarity judgments on true memories, spontaneous false 

memories, and implanted false memories. The question 

remains, however, whether this study provided evidence to 

support FTT's assumptions about the nature of memoiry content 
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cued by targets and distractors under the control and the 

misinformation conditions. 

Control Condition 

In the control condition, FTT proposes that targets are 

better retrieval cues for their verbatim traces than for 

their gist traces. To test this hypothesis, identity 

judgments (ItC) were compared with similarity judgments 

(StC). The hypothesis was not confirmed on the immediate 

test but it was confirmed on the delayed test. The parameter 

values on the immediate test were ItC= .48 versus StC= .49. 

On the delayed test for items with one prior test were ItC= 

.36 versus StC= .26. On the delayed test for items with no 

prior test the parameter values were ItC= .29 versus StC= 

. 18 . 

FTT proposes that targets are better retrieval cues for 

their verbatim traces than distractors are. To test this 

hypothesis, identity judgments for targets (ItC) were 

compared with nonidentity judgments for related distractors 

(NrC). None of the comparisons showed significant 

differences, despite that they showed parameter values on 

the predicted direction. The results for the immediate test 

were ItC= .48 versus NrC= .43. The results on the delayed 

test for items with one prior test were ItC= .36 versus NrC= 
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.30. The results on the delayed test for items with no prior 

test were ItC= .29 versus NrC= .28. 

FTT proposes that related distractors retrieve better 

the gist traces than the verbatim traces for targets. To 

test this hypothesis, similarity judgments (SrC) were 

compared with nonidentity judgments about related 

distractors (NrC). This thesis was not supported. The values 

of nonidentity judgments were always greater than the values 

of similarity judgments (SrC= .15 versus NrC= .43, SrC= .10 

versus NrC= .30, SrC= .06 versus NrC= .27 for the immediate-

test, as well as for previously-tested, and previously-

untested distractors, respectively). 

Misinformation Condition 

FTT proposes that misinforming distractors cue verbatim 

traces for misinformation better than verbatim traces for 

targets. This hypothesis was supported. On the immediate 

test the parameter values were IrM= .54 versus NtM= .2 8; on 

the delayed test for previously-tested items the parameter 

values were IrM= .25 versus NtM= .13; on the delayed test 

for previously-untested items the parameter values were IrM= 

.42 versus NtM= .27. 

FTT proposes that targets are better cue for their 

verbatim traces than for the verbatim traces of 

misinformation. Results supported this hypothesis in the 
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immediate test and delayed test. The parameter values were 

as follows: ItM= .50 versus NtM= .28 for the immediate test, 

ItM= .32 versus NtM= .13 for previously-tested targets, and 

ItM= .35 versus NtM= .27 for previously-untested targets. 

FTT proposes that misinforming distractors are better 

cue for the verbatim traces for misinformation than for the 

verbatim traces for the targets. This hypothesis was 

supported by greater parameter values for false identity 

compared to nonidentity judgments about misinforming 

distractors on the immediate test (IrM= .54 versus NrM= .34) 

and delayed test for previously-tested distractors {IrM= .25 

versus NrM= .12) and for previously-untested distractors 

(IrM= .42 versus NrM= .28) . 

In summary, the present study provided data that 

support FTT most assumptions about the processes that 

underlay true memories, spontaneous and implanted false 

memories. True memories appeared to be based more on 

identity than on similarity judgments. Spontaneous false 

memories were found to be product of false identity more 

than similarity judgments. Implanted false memories were 

found to be based more on false identity for distractors and 

nonidentity judgments for targets. 

Data from the present study supported FTT hypotheses 

about the memory content cued by targets and distractors. 
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Targets cued their own verbatim traces more than verbatim 

traces for distractors; Related distractors cued gist traces 

more than verbatim traces of targets; Misinformed targets 

cued the verbatim memories for the misinforming distractor 

than their own verbatim memories; Distractors in the 

misinformation condition cued the verbatim memories of 

misinformation more than targets verbatim. 

MISINFORM: An Easv Paradigm to Study False Memories 

The study of false memories has concerned psychologists 

for a long time (see Estes, 1997). While seeking reliable 

measures of the processes behind memory phenomena, 

psychologists have developed task-based and model-based 

methods. Task-based methods assume that the identification 

of memory processes behind responses can be inferred from 

assigning subjects different memory tasks. The rate of 

responses obtained on each task are typically considered 

direct measures of specific memory processes. For example, 

results from recall are taken as direct measures of 

recollection. These methods have failed in the purpose of 

memoiry process identification. Some research have shown that 

perfoirmance on a memory task implies more than one memory 

process; therefore performance on tasks is not a pure 

measure of memory (e.g., Jacoby, 1991). Additional research 

have shown that even in the case that tasks are pure 
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measures of memor-y, they do not yield adequate 

quantification of the memory processes that participated in 

solving the task (e.g. Howe, et al. 1993; Donalson, 1996). 

Model-base methods have been offered as alternative to 

task-based methods. Jacoby's (1991) Process Dissociation 

model has been the most popular of these methods in recent 

years. Process Dissociation solves the problems caused by 

the task impurity, identified on task-based methods, by 

applying mathematical modeling to memory performance. 

Instead of assigning different tasks to subjects, Process 

Dissociation applies a single test. It represents the 

probabilities of correct responses on the test as algebraic 

functions of parameters indicating the probability of the 

memory processes recollection. Process Dissociation has been 

recognized as a valuable method to memory dissociations, but 

it has been rejected as valid method to study false memories 

(Brainerd, Reyna, & Mojardin, 1996; Brainerd, Stein, & 

Reyna, 1998; Brainerd and Reyna, in press) . Brainerd and his 

colleagues have argued that among several criticism that the 

Process Dissociation has to solve (e.g., Curran & Hintzman, 

1994; 1995), before it represents an adequate method to 

study false memories, it needs to make changes on its 

structure. It needs to incorporate parameter estimation 

about the memory processes behind related distractors 
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discrimination, and adjust the number of theoretical and 

empirical probabilities in order to have degrees of freedom 

to run the goodness-of-fit tests. 

FALSE and MISINFORM were recently introduced as methods 

that remove the obstacles identified for Process 

Dissociation in the study of false memories (see Brainerd 

and Reyna, in press). These two alternatives derived from 

the Conjoint Recognition model proposed by Brainerd, Reyna, 

and Mojardin (1996) for the study of recognition. FALSE is a 

method used to study false memories in contexts of the false 

recognition paradigm. 

MISINFORM is a method used to study false memories in 

the context of the misinformation paradigm. MISINFORM, the 

method used in this study, is a model defined over 

recognition procedures in which subjects make decisions 

about three types of probes (targets, related distractors, 

and unrelated distractors), following three types of 

instructions (accept only targets, accept only related 

distractors, accept targets and unrelated distractors).Using 

the data from this paradigm as input, the model produces 

estimates of three types of recognition judgments (identity, 

nonidentity and similarity) about targets and distractors. 

These estimates become direct measures of the memory content 

that supports each type of response. I used this model to 
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test fuzzy-trace theory's thesis about the memory processes 

and content that support true memories, spontaneous and 

implanted false memories. 

MISINFORM, as shown by results of this study, provide 

data that allow more precise evaluation about the memory 

processes that support memory responses for targets, related 

distractors and unrelated distractors. This model produces 

quantitative estimations of parameters that clarify the 

effects of experimental manipulations such as repetition or 

delay. MISINFORM produces results that facilitate finer and 

clearer evaluations of theoretical assumptions about false 

memories. 

MISINFORM holds great promise for future research as a 

solid methodology toll that takes clear theoretical 

assumptions and tests them with straightforward procedures. 

For this study, MISINFORM represented the method to detect 

the levels of responsibility that identity, nonidentity, and 

similarity judgments had in true memories, spontaneous false 

memories, and implanted false memories. Undoubtedly, more 

research using different materials is needed to further 

confirm and enhance the results obtained here. This study, 

as the first one that offers quantitative referents for the 

underlying memory processes of adult's spontaneous and 

implanted false memories, needs to be replicated before 
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making conclusive declarations about the origin of 

spontaneous and implanted false memories. 



APPENDIX A 

SPANISH & ENGLISH VERSIONS OF THE STUDY LIST 

Opening Buffer: 

servilleta (napkin) 
bandera (flag) 
valle (valley) 
cassete (cassette) 
picante (spicy) 
cristal (glass) 
aire (wind) 
mojar (wet) 
alabar (praise) 
izquierdo (left) 
billetera (wallet) 
farraacia (pharmacy) 
pobre (poor) 
habil (skillful) 
retardar (delay) 
saber (know) 
atento (attentive) 
asustar (frighten) 
roca (boulder) 
brincar (jump) 
hombre (man) 
iglesia (church) 
disculpar (apologize) 
tirar (throw) 
demonio (demon) 
amar (love) 
doctor (doctor) 
inducir (induct) 
automovil (automobile) 
duefio (owner) 
haragan (lazy) 
montana (mountain) 
motor (motor) 
neutral (neutral) 
interesado (interested) 
hablar (speak) 
desvestir (undress) 
ocultar (hide) 
apretado (tight) 



Appendix A (Continues) 
gastar (spend) 
anoniitio (anonymous) 
permitir (let) 
dar (give) 
trabajar (work) 
bonito (pretty) 
escarbar (dig) 
incluir (include) 
inteligente (intelligent) 
debil (weak) 
mandar (order) 
dibuj ar (draw) 
angosto (narrow) 
triunfar (win) 
extraviar (loos) 
ciclon (cyclone) 
cesped (grass) 
provisional (temporary) 
barato (cheap) 
confidencial (confidential) 
prematuro (premature) 
moderno (modern) 
frio (cold) 
abarrote (store) 
calentura (fever) 
casa (house) 
enemigo (enemy) 
pegar (glue) 
ineludible (inescable) 
laxante (laxative) 
sano (healthy) 
fusil (rifle) 
aceptar (accept) 
mar (sea) 
ordenado (ordered) 
llanta (tire) 
igual (equal) 
gordo (fat) 
hondo (deep) 
infectar (infect) 
detener (stop) 
presumido (presumpuous) 
divorciar (divorce) 
soltar (leave) 
posible (possible) 
pegajoso (sticky) 
levantar (lift) 
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ratero (rober) 
inadmisible (inadmissible) 
avion (airplane) 
balon (ball) 
falso (false) 
caballo (horse) 
ideal (ideal) 
nocivo (noxious) 
mama (mother) 
intestinos (intestine) 
fabrica (factory) 
honesto (honest) 
escuela (school) 
individual (individual) 
pelea (fight) 
barro (mud) 
complicado (complicated) 
analfabeto (illiterate) 
pintar (paint) 
demandar (demand) 
burro (donkey) 
manejar (manage) 
rata (rat) 
cabello (hair) 
cuerda (rope) 
correr (run) 
reir (laugh) 
plumon (pen) 
escuchar (hear) 
cachucha (hat) 
silvar (whisle) 
mosquito (mosquito) 
mirar (see) 
serpiente (snake) 
bailar (dance) 
sofa (couch) 
fogata (fire) 
cancelar (cancel) 

Buffer: 
torzal (necklace) 
anillo (ring) 
soplete (blowtorch) 
desarmador (screwdriver) 



APPENDIX B 

SPANISH & ENGLISH VERSIONS OF THE MISINFORMATION LIST 

Opening bufer: 

servilleta (napkin) 
bandera (flag) 
valle (valley) 
cassete (cassete) 
picante (spicy) 
cristal (glass) 
aire (air) 
secar (dry) 
criticar (criticize) 
izquierdo (left) 
billetera (wallet) 
botica (drugstore) 
pobre (poor) 
derecho (right) 
adelantar (expedite) 
saber (know) 
atento (attentive) 
asustar (frighten) 
piedra (stone) 
brincar (jump) 
hombre (man) 
iglesia (church) 
disculpar (apologize) 
saltar (spring) 
demonio (demon) 
amar (love) 
doctor (doctor) 
deducir (deduce) 
automovil (automobile) 
dueno (owner) 
querer (affection) 
cerro (hill) 
motor (motor) 
neutral (neutral) 
interesado (interested) 
hablar (speak) 
desvestir (undress) 
ocultar (hide) 
apretado (tight) 
medico (physician) 
anonimo (anonimous) 
Appendix B (Continues) 



carro (car) 
recibir (receive) 
trabajar (work) 
bonito (pretty) 
maquina (engine) 
platicar (talk) 
inteligente (intelligent) 
debil (weak) 
mandar (order) 
descansar (rest) 
angosto (narrow) 
triunfar (win) 
encontrar (find) 
ciclon (cyclone) 
cesped (grass) 
tonto (stupid) 
fuerte (strong) 
confidecial (confidential) 
prematuro (premature) 
moderno (modern) 
frio (cold) 
abarrote (store) 
calentura (fever) 
ancho (wide) 
amigo (friend) 
pegar (glue) 
ineludible (inescapable) 
purgante (purgative) 
sano (healthy) 
huracan (huracane) 
aceptar (accept) 
oceano (ocean) 
ordenado (ordered) 
llanta (tire) 
igual (equal) 
gordo (fat) 
hondo (deep) 
desinfectar (disinfect) 
detener (stop) 
sacate (lawn) 
divorciar (divorce) 
soltar (leave) 
posible (possible) 
pegajoso (sticky) 
alsar (raise) 
ratero (rober) 
inadmisible (inadmissible) 
avion (airplane) 



balon (ball) 
falso (false) 
caballo (horse) 
ideal (ideal) 
antiguo (old) 
mama (mother) 
caliente (hot) 
fabrica (factory) 
honesto (honest) 
tienda (bundle) 
despegar (unglue) 
rina (battle) 
enfermo (sick) 
desordenado (disordered) 
rueda (rim) 
pintar (paint) 
demandar (demand) 
asno (jackass) 
manejar (manage) 
flaco (thin) 
parar (stop) 
casar (marry) 
correr (run) 
agarrar (take) 
marcador (marker) 
escuchar (listen) 
imposible (impossible) 
silvar (whistle) 
sancudo (midge) 
mirar (see) 
ladron (see) 
aeroplano (aircraft) 
verdadero (true) 
exigir (require) 
chiflar (toot) 

Buffer: 

torzal (necklace) 
anillo (ring) 
soplete (blowtorch) 
desarmador (screwdriver) 
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APPENDIX C 

SPANISH & ENGLISH VERSIONS OF THE IMMEDIATE TEST LIST 

aire (air) 
billetera (wallet) 
pobre (poor) 
hombre (man) 
iglesia (church) 
demonio (demon) 
cable (cable) 
bonito (pretty) 
cristal (glass) 
inadmisible (inadmissible) 
escuela (school) 
individual (individual) 
carta (letter) 
picante (spicy) 
barro (mud) 
complicado (complicated) 
analfabeto (illiterate) 
calendario (calendar) 
rata (rat) 
cabello (hair) 
dueno (owner) 
interesado (interested) 
desvestir (undress) 
Have (key) 
cancelar (cancel) 
cerro (hill) 
encontrar (find) 
privado (private) 
inevitable (inevitable) 
apretado (tight) 
anonimo (anonimous) 
cuerda (rope) 
reir (laugh) 
cachucha (hat) 
serpiente (snake) 
bailar (dnace) 
sofa (couch) 
fogata (fire) 
purgante (purgative) 
oceano (ocean) 
diferente (different) 
desinfectar (disinfect) 
bajar (drop) 
ejemplar (exemplar) 



deshonesto (dishonest) 
rifia (battle) 
asno (jackass) 
tnarcador (marker) 
sancudo (midge) 
llanta (tire) 
gordo (fat) 
tenis (tenis) 
divorciar (divorce) 
cancion (song) 
soltar (leave) 
disco (disc) 
posible (possible) 
frio (cold) 
dedos (fingers) 
saltar (jump) 
querer (affection) 
medico (physician) 
carro (car) 
maquina (engine) 
abarrote (store) 
pegar (glu) 
sano (healthy) 
resorte (string) 
ordenado (ordered) 
ratero (rober) 
silvar (whistle) 
derecho (right) 
platicar (talk) 
poncho (poncho) 
descansar (rest) 
tonto (stupid) 
fuerte (strong) 
ancho (wide) 
recogedor (collector) 
avion (airplane) 
manzana (apple) 
falso (false) 
cuadro (square) 
demandar (demand) 
semaforo (light) 
huracan (huracane) 
sacate (lawn) 
oso (bear) 
antiguo (old) 
parar (stop) 



APPENDIX D 

SPANISH & ENGLISH VERSIONS OF THE DELAYED TEST LIST 

PREVIOUSLY-TESTED-ONCE ITEMS: 

complicado (complicated) 
analfabeto (illiterate) 
hombre (man) 
cachucha (hat) 
serpiente (snake) 
bailar (dance) 
iglesia (church) 
demonio (demon) 
dueno (owner) 
interesado (interested) 
desvestir (undress) 
apretado (tight) 
anonimo (anonimous) 
bonito (pretty) 
inadmisible (inadmissible) 
escuela (school) 
cristal (glass) 
aire (air) 
individual (individual) 
barro (mud) 
rata (rat) 
cabello (hair) 
inevitable (inevitable) 
purgante (purgative) 
oceano (ocean) 
cuerda (rope) 
reir (laugh) 
sofa (couch) 
fogata (fire) 
cancelar (cancel) 
cerro (hill) 
encontrar (find) 
picante (spicy) 
billetera (wallet) 
poncho (poncho) 
pobre (poor) 
privado (private) 
pegar (glue) 
sano (healthy) 
Appendix D (Continues) 

semaforo (light) 



deshonesto (dishonest) 
rina (battle) 
oso (bear) 
ejemplar (exemplar) 
diferente (different) 
desinfectar (disinfect) 
marcador (marker) 
sancudo (midge) 
frio (cold) 
asno (jackass) 
gordo (fat) 
divorciar (divorce) 
soltar (leave) 
posible (possible) 
ratero (rober) 
avion (airplane) 
tenis (tenis) 
resorte (string) 
cancion (song) 
platicar (talk) 
descansar (rest) 
saltar (spring) 
abarrote (store) 
bajar (drop) 
querer (affection) 
tonto (stupid) 
fuerte (strong) 
ancho (wide) 
huracan (huracane) 
carro (car) 
ordenado (ordered) 
llanta (tire) 
maquina (engine) 
sacate (lawn) 
antiguo (old) 
medico (physician) 
detener (stop) 
recogedor (collector) 
falso (false) 
calendario (calendar) 
carta (letter) 
demandar (demand) 
silvar (whistle) 
derecho (right) 
cuadro (square) 
manzana (apple) 
disco (disc) 
dedos (fingers) 



Have (key) 
cable (cable) 

PREVIOUSLY-UNTESTED ITEMS 

habil (skillful) 
tirar (throw) 
colcha (bedspead) 
bolsa (bag) 
torno (lathe) 
mono (monkey) 
haragan (lazy) 
gastar (spend) 
reloj (clock) 
permitir (let) 
dibujar (draw) 
provisional (temporary) 
cemento (cement) 
barato (cheap) 
casa (house) 
triunfar (win) 
prematuro (premature) 
noc ivo (noxious) 
pegajoso (sticky) 
mandar (order) 
balon (ball) 
intestines (intestine) 
escarbar (dig) 
incluir (include) 
calentura (fever) 
hondo (deep) 
caballo (horse) 
mama (mother) 
fabrica (factory) 
fusil (rifle) 
desatento (inattentive) 
pintar (paint) 
manejar (manage) 
correr (run) 
escuchar (listen) 
amigo (friend) 
rechazar (reject) 
secar (dry) 
presumido (presumptuous) 
mirar (see) 
botica (drugstore) 
adelantar (expedite) 
ignorar (ignore) 



espantar (scare) 
piedra (stone) 
culpar (blame) 
caliente (hot) 
criticar (criticize) 
izquierdo (left) 
brincar (jump) 
amar (love) 
esconder (hide) 
recibir (receive) 
doctor (doctor) 
automovil (automobile) 
deducir (deduct) 
parcial (partial) 
motor (motor) 
hablar (speak) 
trabajar (work) 
inteligente (intelligent) 
debil (weak) 
tienda (bundle) 
despegar (unglue) 
angosto (narrow) 
ciclon (cyclone) 
enfermo (sick) 
desordenado (disordered) 
rueda (rim) 
flaco (thin) 
arbol (tree) 
barda (wall) 
mecanico (machanic) 
parar (stop) 
ladron (thief) 
cesped (grass) 
moderno (modern) 
aeroplane (aircraft) 
verdadero (true) 
exigir (request) 
chiflar (toot) 
frasco (jar) 
casar (marry) 
agarrar (take) 
telefono (telephone) 
vacuna (vaccine) 
sirena (siren) 
imposible (impossible) 
suefio (dream) 
poste (post) 
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APPENDIX E 

SPANISH VERSIONS OF THE "T" INSTRUCTIONS 

Acabas de memorizar una lista de palabras presentada 
auditiva y visualmente. Ahora te voy a dar una prueba para 
ver que tantas palabras puedes recordar. Necesito que al 
responder uses tu memoria de la lista que escuchaste. Olvida 
por ahora si la leiste o no. Trata de recordar lo que 
escuchaste. 

La pirueba sera de la siguiente manera: 
voy a leer una nueva lista que contiene palabras que ya 

escuchaste en el cassette y otras que son completamente 
nuevas. Algunas de esas palabras nuevas van a ser 
completamente diferentes de las que escuchaste en el 
cassette. Otras tendran algun tipo de relacion con las del 
casete. Unas seran 
SINONIMOS y otras seran ANTONIMOS de las que si escuchaste 
en el cassette. Un SINONIMO es una palabra que significa lo 
mismo que otra. Por ejemplo, supon que tu escuchaste la 
palabra BOTE en el cassete y yo leo la palabra TAMBO. Estoy 
presentando el sinonimo de una palabra que escuchaste en el 
casete. Bote y tambo significan lo mismo. Tambien supon que 
tu escuchaste BLANCO en el casete y yo leo NEGRO. Estoy 
presentando un ANTONIMO de una palabra que escuchaste en el 
casete. NEGRO y BLANCO significan lo contrario. 

A continuacion voy a leer la nueva lista para probar tu 
memoria. Conforme yo vaya leyendo cada palabra, tu 
responderas SI a todas las que yo menciono y fueron parte de 
la lista del casete o NO a aquellas que no fueron leidas en 
este. RELLENA EL CIRCULO NtJMERO 1 de la hoja de respuestas 
SI LA PALABRA QUE LEO LA ESCUCHASTE EN EL CASETE. . .SI NO LA 
ESCUCHASTE EN EL CASETE, RELLENA EL CIRCULO NUMERO 2. Por 
favor responde en funcion de tu memoria, no trates de 
adivinar. 

Solo responde SI (circulo #1) cuando recuerdes que a 
palabra que yo leo ESTUVO EN LA LISTA DEL CASETE. Mantente 
listo (a) y evita decir SI a aquellas palabras que son 
sinonimos o antonimos de las que escuchaste en el casete. 
Tampoco digas si a las palabras que no tienen relacion 
alguna con las del casete. 

Si tienes alguna duda, con confianza presentala antes 
de empezar para no interrumpir el procedimiento ... Bien, 
empezamos. 
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APPENDIX F 

SPANISH VERSIONS OF THE "R" INSTRUCTIONS 

Acabas de memorizar una lista de palabras presentada 
auditiva y visualmente. Ahora te voy a dar una prueba para 
ver que tantas palabras puedes recordar. Necesito que al 
responder uses tu memoria de la lista que escuchaste. Olvida 
por ahora si la leiste o no. Trata de recordar lo que 
escuchaste. 
La prueba sera de la siguiente manera: 

Voy a leer una nueva lista que contiene palabras que 
escuchaste en el cassette y otras que son completamente 
nuevas. Algunas de esas palabras nuevas van a ser 
completamente diferentes de las que escuchaste en el 
cassette. Otras tendran algun tipo de relacion con las del 
casete. Unas seran SINONIMOS y otras seran ANTONIMOS de las 
que si escuchaste en el cassette. Un SINONIMO es una palabra 
que significa lo mismo que otra. Por ejemplo, supon que tu 
escuchaste la palabra BOTE en el cassete y yo leo la palabra 
TAMBO. Estoy presentando el sinonimo de una palabra que 
escuchaste en el casete. Bote y tambo significan lo mismo. 
Tambien supon que tu escuchaste BLANCO en el casete y yo leo 
NEGRO. Estoy presentando un ANTONIMO de una palabra que 
escuchaste en el casete. NEGRO y BLANCO significan lo 
contrario. 

A continuacion voy a leer la nueva lista para probar tu 
memoria. Conforme yo vaya leyendo cada palabra tu 
responderas SI a todas las que yo menciono y tiene algun 
tipo de relacion con las que fueron parte de la lista del 
casete. Responderas NO a todas aquellas que fueron 
presentadas en el casete o son nuevas pero no tienen nada de 
relacion con las que escuchaste en el casete. RELLENA EL 
CIRCULO NUMERO 1 de la hoja de respuestas SI LA PALABRA QUE 
LEO ES SINONIMO O ANTONIMO DE ALGUNA QUE ESCUCHASTE EN EL 
CASETE... SI ES UNA PALABRA QUE ESCUCHASTE EN EL CASETE, 0 ES 
NUEVA Y NO TIENE NADA QUE VER CON ALGUNA DE LAS DEL CASETE, 
entonces RELLENA EL CIRCULO NUMERO 2. Por favor responde en 
funcion de tu memoria, no trates de adivinar. 

Solo responde SI (circulo #1) cuando yo mencione una 
palabra QUE se asocia como SINONIMO o ANTONIMO de alguna de 
las palabras que fueron leidas en el casete. Evita decir SI 
a aquellas palabras que fueron presentadas en el casete. 
Evita decir SI tambien a las palabras que no tienen tienen 
ninguna relacion con las del casete. 



151 

Si tienes alguna duda, con confianza presentala antes 
de empezar para no interrumpir el procedimiento ... Bien, 
empezamos. 
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APPENDIX 6 

SPANISH VERSION OF THE "TR" INSTRUCTIONS 

Acabas de memorizar una lista de palabras presentada 
auditiva y visualmente. Ahora te voy a dar una prueba para 
ver que tantas palabras puedes recordar. Necesito que al 
responder uses tu memoria de la lista que escuchaste. Olvida 
por ahora si la leiste o no. Trata de recordar lo que 
escuchaste. 

La prueba sera de la siguiente manera. Voy a leer una 
nueva lista que contiene palabras que ya escuchaste en el 
cassette y otras que son completamente nuevas. Algunas de 
esas palabras nuevas van a ser completamente diferentes de 
las que escuchaste en el cassette. Otras tendran algun tipo 
de relacion con las del casete. Unas seran SINONIMOS y otras 
seran ANTONIMOS de las que si escuchaste en el cassette. Un 
SINONIMO es una palabra que significa lo mismo que otra. Por 
ejemplo, supon que tu escuchaste la palabra BOTE en el 
cassete y yo leo la palabra TAMBO. Estoy presentando el 
sinonimo de una palabra que escuchaste en el casete. Bote y 
tambo significan lo mismo. Tambien supon que tu escuchaste 
BLANCO en el casete y yo leo NEGRO. Estoy presentando un 
ANTONIMO de una palabra que escuchaste en el casete. NEGRO y 
BLANCO significan lo contrario. 

A continuacion voy a leer la nueva lista para probar tu 
memoria. Conforme yo vaya leyendo cada palabra, tu 
responderas SI a todas las que yo menciono y fueron parte 
del casete. Tambien responderas SI a todas las que yo 
presente y tengan algun tipo de relacion con las que fueron 
parte de la lista del casete. Responderas NO a todas 
aquellas que son completamente nuevas y no tienen nada de 
relacion con las que escuchaste en el casete. RELLENA EL 
CIRCULO NUMERO 1 de la hoja de respuestas SI LA PALABRA QUE 
LEO FUE PRESENTADA EN EL CASETE, O ES SINONIMO/ANTONIMO DE 
ALGUNA DE ELLAS. . .SI ES UNA PALABRA NUEVA Y NO TIENE NADA 
QUE VER CON ALGUNA DE LAS DEL CASETE, entonces RELLENA EL 
CIRCULO NUMERO 2. Por favor responde en funcion de tu 
memoria, no trates de adivinar. 

Solo responde SI (circulo #1) cuando yo mencione una 
palabra QUE ESCUCHASTE EN EL CASETE o se asocia como 
SINONIMO o ANTONIMO de alguna de ellas. Evita decir SI a 
aquellas palabras que no fueron presentadas en el casete y 
que no tienen ninguna relacion con ellas. 
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Si tienes alguna duda, con confianza presentala antes 
de empezar para no interirumpir el procedimiento ... Bien, 
empezamos. 
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APPENDIX H 

SPANISH VERSION OP THE PARTICIPATION CONSENT 

CONSENTIMIENTO DE PARTICIPACION 

TITULO DEL PROYECTO; MECANISMOS COGNITIVOS QUE SUBYACEN A 
LAS FALSAS MEMORIAS ESPONTANEAS E IMPLANTADAS EN ADULTOS 

Se me pidio leer este material con el proposito de 
recibir informacion acerca de la naturaleza de la presente 
investigacion y de como voy a participar en ella, si acepto 
hacerlo. Mi firma en este documento es prueba de que recibi 
la informacion apropiada y que acepto participar en el 
estudio. Entiendo que mi firma es requerida en cumplimiento 
de las regulaciones federales para la investigacion 
cientifica en los EEUU. De acuerdo a esos reglamentos, cada 
persona que participa en un proyecto de investigacion debe 
declarar si recibio informacion sobre el estudio y si 
decidio participar libremente en el. 

PROPOSITOS 
Este estudio fue preparado para obtener informacion 

precisa que pennita identificar y explicar los procesos 
cognitivos de memoria consciente e inconsciente. 

CRITERIOS DE SELECCION 
Estoy siendo invitado a participar por que soy un 

adulto universitario, mayor de 18 anos, y por que tengo la 
capacidad de entender instrucciones verbales y escritas en 
espanol, suficientes para responder a un cuestionario. 
Aproximadamente 500 participantes formaran parte de este 
estudio. 

TRATAMIENTO ESTANDARD 
Quien no desee participar no recibira tratamiento 

alguno. Si yo deseo participar, lo hago de manera 
completamente voluntaria con el conocimiento de que no 
tendra consequencia alguna para mis calificaciones. 

PROCEDIMIENTO 
Si acepto participar, estoy de acuerdo en el siguiente 

procedimiento. 1) Se me va a presentar una lista de palabras 
en dos formas, auditiva y visual. Despues de esto leere las 
instrucciones que voy a seguir durante la prueba de memoria. 
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El estudio requerira de varios girupos que seguiran 
instrucciones diferentes. La infortnacion y prueba que voy a 
recibir dependeran del grupo al que voy a ser asignado. Mi 
asignacion a un grupo sera completamente al azar. La prueba 
de tnemoria sera sencilla, solo necesitare respoder SI o NO a 
lo que se me pregunte. Mi participacion tendra lugar en dos 
sesiones separadas per una semana. El tiempo total por 
sesion sera aproximadamente 3 0 minutos. 

RIES60S 
El unico costo por participar en este estudio es el 

tiempo invertido (escuchar la lista, leer la lista, leer las 
instrucciones y tomar la prueba. No se identifica riesgo 
alguno en este estudio. 

BENEFICIOS 
Mi participacion beneficiara el desarrollo cientifico 

de la psicologia. Mi beneficio personal sera indirecto a 
traves de los cambios que los resultados de este estudio 
generen en la educacion. Con mi participacion puedo entender 
mejor los procesos de memoria. 

CONFIDENCIALIDAD 
Las respuestas seran completamente anonimas. Se me 

pidio que no escriba mi nombre en ningun lado de la hoja de 
respuestas. El investigador principal, los colaboradores, 
estudiantes y asistentes de esta investigacion pudieran 
tener acceso a la informacion, pero no habra forma alguna de 
relacionar mi nombre con mis respuestas. La informacion 
obtenida en el estudio sera utilizada para la tesis doctoral 
del investigador principal, pudiera ser base para 
publicaciones cinetificas, presentaciones y ensenanza. 

COSTOS DE PARTICIPACION Y COMPENSACION 
No hay costos por participar mas que el tiempo que 

tomara completar el procedimiento. No hay tampoco 
compensacion por participar en este estudio. Si tengo alguna 
pregunta que ponga en duda mi participacion, puedo hacerla 
ahora, o en cualquier momento durante mi participacion. 

Si en cualquier momento tengo preguntas o interes 
adicional sobre este estudio podre comunicarme con el 
investigador principal Ambrocio Mojardin Heraldez o su 
director de tesis Dr. Charles J. Brainerd al telefono (520) 
621-7831 de la Universidad de Arizona. Si tengo preguntas 
sobre mis derechos como participante, puedo llamar al 
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telefono (520) S26-S121. de la oficina del Comite de Sujetos 
Humanos de la Universidad de Arizona. 

PREVIO A LA FIRMA DE ESTE CONSENTIMIENTO DE 
PARTICIPACION FUI INFORMADO DEL METODO, RIESGOS, BENEFICIOS 
Y MIS DUDAS FUERON RESUELTAS. ENTIENDO QUE PUEDO HACER 
CUALQUIER PREGUNTA AL MOMENTO DE TENERLA Y QUE PUEDO 
SUSPENDER MI PARTICIPACION CUANDO ASI LO DESEE SIN CAUSAR 
MALOS SENTIMIENTOS. MI PARTICIPACION PUEDE SER SUSPENDIDA 
POR EL INVESTIGADOR POR RAZONES QUE SERIAN EXPLICADAS. TODA 
NUEVA INFORMACION RESULTADA DEL CURSO DE ESTE ESTUDIO QUE 
PUEDAN PONER EN DUDA MI PARTICIPACION ME SERA PROVEIDA CON 
LA ANTICIPACION POSIBLE. ENTIENDO QUE ESTA CARTA DE 
CONSENTIMIENTO SERA ARCHIVADA EN UNA AREA DESIGNADA POR EL 
COMITEE DE SUJETOS HUMANOS PARA INVESTIGACION DE LA 
UNIVERSIDAD DE ARIZONA, CON ACCESO RESTRINGIDO PARA EL 
PRINCIPAL INVESTIGADOR AMBROCIO MOJARDIN HERALDEZ Y SU TUTOR 
DR. CHARLES J. BRAINERD. FIRMANDO ESTA CARTA NO CEDO NINGUNO 
DE MIS DERECHOS. UNA COPIA DE ESTA CARTA ME SERA ENTREGADA. 

Nombre del participante Fecha 

Firma 

DECLARACION DEL INVESTIGADOR 
He explicado al(a) participante todo lo referents al 

metodo, riesgos, beneficios y naturaleza de este estudio. 
Certifico que bajo el mejor de mis conocimientos, la persona 
que firma esta carta tiene conocimiento claro de lo que 
representa su participacion en el proyecto y sabe que su 
firma es completamente legal. Ningun problema medico, de 
lenguaje o educativo ha impedido el entendimiento de lo 
expuesto anteriormente. 

Firma del investigador Fecha 
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APPENDIX I 

ENGLISH VERSION OF THE "T" INSTRUCTIONS 

PLEASE READ THESE INSTRUCTIONS CAREFULLY: 

You have heard and read a list of words. Now I am going 
to test your memory for those words. I need you to use your 
memory for the words that you heard. For now, that is the 
information that you need to remember. Please try to respond 
based on what you remember that was presented in the 
cassette. Do not worry whether you read the words. Use your 
memory for the words that you heard. 

Testing will be as follows: 
I am going to present a new list of words. This list is 

going to include words that you heard and new words. Some of 
the new words will be totally different from the words you 
heard. Some other words will be related to the words form 
the cassette. Some of the related words will be SYNONYMS and 
other will be ANTONYMS. A SYNONYM is a word that means the 
same as other. For example, suppose that you heard BARREL 
and I now present CYLINDER. I am presenting a synonym of 
BARREL because BARREL and CYLINDER mean the same. Suppose 
you heard BLACK in the cassette and I now present WHITE. I 
am presenting an ANTONYM of the word WHITE that you had 
heard. BLACK and WHITE are antonyms because they mean the 
opposite. 

I am going to present the list of words to test your 
memory. As I am reading each word you will respond YES to 
all words that I am presenting and you remember were part of 
the list you heard. You have to respond NO to any word that 
you do not remember you heard it. Fill in circle 1 of the 
answer sheet for every YES response you have. Fill in circle 
2 otherwise. Circle 1 for words you remember you heard and 
circle 2 for words you remember you did not heard. Please do 
not try to guess, use your memory for the words to respond. 

Respond YES (circle 1) to the words you heard, NO 
(circle 2) to words you did not heard. Be careful not saying 
YES to synonyms and antonyms of the words you heard, or 
other new word. 

If you have any question, feel free to ask before we 
start...No more questions? Then, let's start. 
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APPENDIX J 

ENGLISH VERSION OF THE "R" INSTRUCTIONS 

PLEASE READ THESE INSTRUCTIONS CAREFULLY: 

You have heard and read a list of words. Now I am going 
to test your memory for those words. I need you to use your 
memory for the words that you heard. For now, that is the 
information that you need to remember. Please try to respond 
based on what you remember that was presented in the 
cassette. Do not worry whether you read the words. Use your 
memory for the words that you heard. 

Testing will be as follows: 
I am going to present a new list of words. This list is 

going to include words that you heard and new words. Some of 
the new words will be totally different from the words you 
heard. Some other words will be related to the words form 
the cassette. Some of the related words will be SYNONYMS and 
other will be ANTONYMS. A SYNONYM is a word that means the 
same as other. For example, suppose that you heard BARREL 
and I now present CYLINDER. I am presenting a synonym of 
BARREL because BARREL and CYLINDER mean the same. Suppose 
you heard BLACK in the cassette and I now present WHITE. I 
am presenting an ANTONYM of the word WHITE that you had 
heard. BLACK and WHITE are antonyms because they mean the 
opposite. 

I am going to present the list of words to test your 
memory. As I am reading, you will respond YES to the words 
that are either SYNONYM or ANTONYM of a word you heard in 
the cassette. Respond NO to the words that you heard in the 
cassette. You will also say NO to the words that had no 
relation with words you heard. Fill in circle 1 of the 
answer sheet for every YES response you have. Fill in circle 
2 otherwise. Circle 1 for SYNONYMS and ANTONYMS of the words 
you heard in the cassette. Fill in circle 2 for words you 
heard in the cassette and words that are neither synonym nor 
antonym of those words. Please do not cfuess, use your memory 
for the words to make your responses. 

Respond YES (circle 1) to SYNONYMS and ANTONYMS of the 
words you heard. Respond NO (circle 2) to words you did 
heard and words that are not related to words you heard. Be 
careful not saying YES to words you heard on the cassette, 
or other new word. 
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If you have any question, feel free to ask before we 
start...No more questions? Then, let's start. 
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APPENDIX K 

ENGLISH VERSION OF THE "TR" INSTRUCTIONS 

PLEASE READ THESE INSTRUCTIONS CAREFULLY: 

You have heard and read a list of words. Now I am going 
to test your memory for those words. I need you to use your 
memory for the words that you heard. For now, that is the 
information that you need to remember. Please try to respond 
based on what you remember that was presented in the 
cassette. Do not worry whether you read the words. Use your 
memory for the words that you heard. 

Testing will be as follows: 
I am going to present a new list of words. This list is 

going to include words that you heard and new words. Some of 
the new words will be totally different from the words you 
heard. Some other words will be related to the words from 
the cassette. Some of the related words will be SYNONYMS and 
other will be ANTONYMS. A SYNONYM is a word that means the 
same as other. For example, suppose that you heard BARREL 
and I now present CYLINDER. I am presenting a synonym of 
BARREL because BARREL and CYLINDER mean the same. Suppose 
you heard BLACK in the cassette and I now present WHITE. I 
am presenting an ANTONYM of the word WHITE that you had 
heard. BLACK and WHITE are antonyms because they mean the 
opposite. 

I am going to present the list of words to test your 
memory. As I am reading each word you will respond YES to 
all words that I am presenting and you remember were part of 
the list you heard. You will also say YES to the words that 
are either SYNONYMS or ANTONYMS of the words you heard. You 
have to respond NO to any word that you do not remember you 
heard it. Fill in circle 1 of the answer sheet for every YES 
response you have. Fill in circle 2 otherwise. Circle 1 for 
words you remember you heard and are either synonym or 
antonyms of these. Circle 2 for the words you remember you 
did not heard in the cassette. Please do not try to guess, 
use your memory for the words to respond. 

Respond YES (circle 1) to the words you heard and their 
synonyms and antonyms, NO {circle 2) to words you did not 
heard or are not related to these. Be careful not saying YES 
to synonyms and antonyms of the words you heard, or other 
new word. 
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If you have any question, feel free to ask before we 
start...No more questions? Then, let's start. 
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APPENDIX L 

ENGLISH VERSION OP THE PARTICIPATION CONSENT 

PARTICIPATION CONSENT 

TITLE OF THE PROJECT; THE UNDERLYING MEMORY MECHANISMS OF 
ADULTS' SPONTANEOUS AND IMPLANTED FALSE MEMORIES 

I am being asked to read this material to obtain 
information about the nature of this study and I will 
participate in it, if I agree to. By signing this consent I 
declare that I was fully informed about the study and that I 
agree to participate. My signature is required by federal 
regulations. 

PURPOSES OF THE STUDY 
This study was prepared to obtain precise information 

about what memory processes cause spontaneous and implanted 
false memories 

CRITERIA OF SELECTION 
I am being invited to participate because I am a 

university student who can follow Spanish written ad oral 
instructions to respond to a memory test. Approximately 200 
participants will take part of this study. 

STANDARD TREATMENT 
No treatment will be administered to students who do 

not want to participate. If I decide to participate, I will 
do it voluntarily and there will be no consequences of the 
results to my school situation. 

PROCEDURES 

If I decide to participate, I agree with the following 
procedure: 1) I will study a list of words auditorially and 
visually. After that, I will read some instructions about 
how to take the memory test. There will be an immediate and 
a one-week delay test. I will participate in one of two 
conditions of the study. The information and test that I 
will receive will correspond to the conditions of the group 
I am part of. I will be assigned to the group randomly. The 
testing procedures will include listening to a cassette and 
discriminating words presented in it from what was presented 
at the beginning. Words that were presented in the first 
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list will be evaluated according to the instructions that I 
will receive. Each session will take approximately 3 0 
minutes. 

RISKS 
There is no risk for me if I participate in this study. 

The only cost will be the time I will take for complete the 
whole procedure. 

BENEFITS 
My participation will provide information to advance 

the scientific knowledge about memory. I will have indirect 
personal benefit from the changes that the results f this 
study cause in education. By participating, I will receive 
information about memory and how it works that will increase 
ray knowledge. 

CONFIDENTIALITY 
My responses will be kept strictly confidential. I 

understand that my name will not appear together with my 
responses and will be no way to associate them with me. Only 
numbers indicating the groups and instructions will appear 
on the answer sheets. The principal investigator, 
collaborators, and participants of this study may have 
access to the results. However, there will no way to 
identify the responses with the participant they belong to. 
The information from this study will be the base for the 
dissertation work of the principal investigator. It can be 
part of publications in scientific journals or part of 
presentations at academic events and teaching. 

COSTS OF PARTICIPATION AND COMPENSATION 
There is no cost for me to participate. I will receive 

no payment for my participation. I can make any question 
regarding the study or its procedures at any time of my 
participation/ 

I have additional questions or interest about the 
study, I can communicate with the principal investigator 
Ambrocio Mojardin Heraldez or his research supervisor Dr. 
Charles J, Brainerd at (520) 621-7831 of the University of 
Arizona. If I have questions regarding my rights during my 
participation, I can call the Humans Subjects Committee of 
the University of Arizona at (520) 626-6721. 
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PRIOR TO SIGNING THIS CONSENT FORM I WAS FULLY INFORMED 
ABOUT THE METHOD, RISKS, AND BENEFITS AND MY QUESTIONS WERE 
COMPLETELY ANSWERED. I UNDERSTAND THAT I CAN ASK ANY 
QUESTION BEFORE, DURING, AND AFTER MY PARTICIPATION. I CAN 
QUIT MY PARTICIPATION IF I WISH TO, WITHOUT ANY NEGATIVE 
CONSEQUENCE FOR ME. MY PARTICIPATION CAN BE SUSPENDED IF THE 
PRINCIPAL INVESTIGATOR CONSIDERS IT NECESSARY. THE REASONS 
FOR THAT DECISION WOULD BE APPROPRIATELY EXPLAINED TO ME. I 
WILL RECEIVE ANY NEW INFORMATION ABOUT THE STUDY THAT COULD 
CHALLENGE MY PARTICIPATION. THIS CONSENT WILL BE KEPT IN A 
DESIGNATED AREA FOR THE COMMITTEE OF HUMANS SUBJECTS OF THE 
UNIVERSITY OF ARIZONA WITH RESTRICTED ACCESS TO THE 
PRINCIPAL INVESTIGATOR AND HIS ADVISOR. BY SIGNING THIS 
CONSENT FORM I DO NOT CEDE ANY OF MY RIGHTS. A COPY OF THIS 
CONSENT FORM WILL BE GIVEN TO ME 

Name Date 

Signature 

I have carefully explained to the subject the nature of 
the above project. I hereby certify that to the best of my 
knowledge, the person who is signing this form clearly 
understood the nature, demands, benefits, and risks involved 
in his/her participation and his/her signature is legally 
valid. Language did not cause misunderstanding 

Investigator's signature Date 
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APPENDIX M 

LIST OF SPANISH WORDS USED AS TARGETS* 

R/NM NR/NM NR/M R/M 

picante escuela mo jar izquierdo 
cristal individual alabar brincar 
aire barro fainnacia amar 
billetera complicado retardar doctor 
pobre analfabeto saber automovil 
hombre rata atento motor 
iglesia cabello asustar hablar 
demonio cuerda roca trabajar 
dueno reir disculpar inteligente 
interesado cachucha enemigo aceptar debil 
desvestir serpiente indueir angosto 
apretado bailar neutral ciclon 
anonimo sofa ocultar cesped 
inadmisible fogata dar moderno 
mandar cancelar extraviar detener 
triunfar habil montana f rio 
prematuro tirar confidencial abarrote 
calentura haragan inelible pegar 
hondo gastar laxante sano 
pegajoso perrmitir mar ordenado 
bonito escarbar igual llanta 
balon incluir infectar gordo 
caballo dibujar levantar divorciar 
mama provisional ideal soltar 
fabrica barato honesto posible 
pintar casa pelea ratero 
manejar fusil burro avion 
correr presumido plumon f also 
escuchar nocivo mosquito demandar 
mirar intestinos silvar 

* Targets on the misinforTtiation condition differed by their 
levels of repetition and misinformation {RNM= repeated & 
nonmisinformed targets, NRNM= nonrepeated & nonmisinformed 
targets, NRM= targets that were supplanted by distactors-
became distractors after learning, RM= repeated and 
misinformed targets). Targets on the control condition were 
all repeated at the same level. 
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APPENDIX N 

LIST OF SPANISH WORDS USED AS DISTRACTORS* 

RDl RD2 DD 

secar derecho recogedor 
criticar saltar poncho 
botica querer semaforo 
adelantar medico servilleta 
ignorar carro cuadro 
desatento maquina manzana 
espantar platicar disco 
piedra descansar tenis 
culpar tonto resorte 
amigo parar cancion 
rechazar fuerte dedos 
deducir ancho Have 
parcial huracan cable 
esconder sacate calendario 
recibir antiguo carta 
encontrar caliente frasco 
cerro tienda telefono 
privado despegar vacuna 
inevitable enfermo sirena 
purgante desordenado sueno 
oceano rue da arbol 
diferente f laco barda 
desinfectar casar mecanico 
baj ar agarrar poste 
ejemplar imposible lapiz 
deshonesto ladron torno 
rina aeroplane cemento 
asno verdadero colcha 
marcador exigir bolsa 
sancudo chiflar mono 

* Distractors on the misinformation condition differed by 
their type of presentation {RD1= misinforming distractors 
supplanting targets after learning, RD2= misinforming 
distractors presented with their instantiating targets). 
Control related distractors were never presented before 
testing. 
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APPENDIX O 

LIST OF ENGLISH WORDS USED AS TARGETS* 

R/NM NR/NM NR/M R/M 

spicy school wet left 
cristal individual praise jump 
air mud pharmacy love 
wallet complicated delay doctor 
poor illiterate know automobile 
man rat attentive motor 
church hair scare speak 
demon rope stone work 
owner laugh apologize intelligent 
interested hat enemy weak 
undress snake accept narrow 
tight adnce induct cyclone 
anonimous couch neutral grass 
inadmissible fire hide modern 
order cancel give stop 
win skillful loos cold 
premature throw mountain store 
fever lazy confidential glue 
deep spend ineludible healthy 
sticky let laxative ordered 
pretty dig sea tire 
ball include equal fat 
horse draw infect divorce 
mother temporary lift leave 
factory cheap ideal possible 
paint house honest rober 
manage rifle fight airplane 
run presumptuous donkey false 
listen noxious pen demand 
see intestine mosquito whistle 

* Targets on the misinformation condition differed by their 
levels of repetition and misinformation (RNM= repeated & 
nonmisinformed targets, NRNM= nonrepeated & nonmisinformed 
targets, NRM= targets that were supplanted by distactors-
became distractors after learning, RM= repeated and 
misinformed targets). Targets on the control condition were 
all repeated at the same level. 
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APPENDIX P 

LIST OF ENGLISH WORDS USED AS DISTRACTORS* 

RDl 

dry 
criticize 
drugstore 
expedite 
ignore 
inattentive 
frighten 
boulder 
blame 
friend 
reject 
deduct 
partial 
hide 
receive 
find 
hill 
private 
inevitable 
purgative 
ocean 
different 
disinfect 
dreop 
exemplar 
dishonest 
battle 
jackass 
marker 
midge 

RD2 

right 
spring 
affection 
physician 
car 
engine 
talk 
rest 
stupid 
stop 
strong 
wide 
huracane 
meadow 
old 
hot 
boulder 
unglue 
sick 
disordered 
rim 
thin 
marry 
take 
impossible 
thief 
aircraft 
true 
require 
toot 

UD 

collector 
poncho 
light 
napkin 
square 
apple 
disc 
tenis 
string 
song 
fingers 
key 
cable 
calendar 
letter 
jar 
telephone 
vaccine 
siren 
dream 
tree 
wall 
mechanic 
post 
clock 
lathe 
cement 
bedspread 
bag 
doll 

* Distractors in the misinformation condition differed by 
their type of presentation {RD1= misinforming distractors 
supplanting targets after learning, RD2= misinforming 
distractors presented with their instantiating targets). 
Related distractors in the control condition were never 
presented before testing. 
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APPENDIX Q 

SIOJIFICANT EFFECTS AND INTERACTIONS SHOWN ON THE ANOVAS 

TARGETS 

Immediate test: 

Effect/Interaction DP F value Probability of F 

Condition (1,125) 11.26 . 0010 

Instruction (2,125) 111.06 . 0001 

Type of Target (2,250) 10.58 .0001 

Type of Target/ 

Instruction (4,250) 14.43 . 0001 

Type of Target/Condition/ 

Instruction (4,250) 3 .95 . 0040 

Delayed test: 

Instruction (2,125) 133 .32 . 0001 

Condition/ 

Instruction (2,125) 5 .43 . 0055 

Prior Testing (1,125) 9.34 . 0027 

Prior Testing/ 

Instruction (2,125) 18 .45 . 0001 

Type of Target (2,250) 30.05 . 0001 

Type of Target/ 

Instruction (4,250) 4 . 24 .0025 

Type of Target/Condition/ 

Instruction (4,250) 4 . 30 .0022 
Prior Testing/ 

Type of Target (2,250) 32 .72 .0001 
Prior Testing/Type of Target/ 

Instruction (4,250) 12 .26 .0001 
Prior Testing/Type of Target/Condition/ 

Instruction (4,250) 2 . 60 .0370 



170 

DISTRACTORS 

Immediate Test: 

Instruction (2,125) 54 .89 . 0001 

Condition/ 

Instruction (2,125) 3 .23 . 0429 

Type of Distractor (2,250) 150.96 . 0001 

Type of Distractor/ 

Instruction (2,250) 22 .44 . 0001 

Delayed Test (Related Distractors) 

Instruction (1,125) 150.90 . 0001 

Prior Testing (1,125) 31.13 . 0001 

Prior testing/ 

Condition (2,125) 4 .18 . 0430 
Type of Distractor (1,125) 5 .25 . 0237 
Type of Distractor/Instruction/ 

Condition (2,125) 8 .25 . 0004 
Prior Testing/Type of Distractor/ 

Instiruction (2,125) 5 .25 . 0064 

Delayed Test (Unrelated Distractors) 

Instruction (2,125) 13 . 92 . 0001 
Condition/ 

Instruction (2,125) 3 .45 . 0349 
Prior testing (1,125) 26 .30 .0001 
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