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ABSTRACT 

 

Explaining false memory has been a strong resource to 

understand how memory works in general. More than two 

decades of research on false memories show that 

false memories are a complex phenomenon that made most of 

the established theories of memory insufficient. Phantom 

recollection is a specific part of the false memory 

phenomena that consists of a memory illusion in which 

subjects have a false recollective phenomenology that 

resembles true recollections. Two experiments following 

DRM’s paradigm served to study phantom recollection in 

adults, manipulating variables such as Level of processing, 

Type of voice, Retrieval time and Repetition. The three 

proper instructions of a mathematical model named Conjoint 

Recall were applied in order to have separate measures of 

the phantom recollection manifestations. Ninety American and 

90 Mexican university students participated. 

The results of the experiments disconfirm IAR explanations 

of phantom recollection, but confirm most of Fuzzy-trace-

theory's assumptions on this phenomenon (Brainerd, Payne, 

Wright, & Reyna, 2003). 
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CHAPTER 1 

 

INTRODUCTION 

Phantom recollection (PR) is a false recall 

phenomenology that implies high levels of retrospective 

reporting of illusory conscious experience. These conscious 

illusions have initially been detected by the introspective 

remember-know procedure (Tulving, 1985) and later by dual-

retrieval accounts of false recall such as conjoint 

recognition and conjoint recall (e.g., Brainerd, Wright, 

Reyna, & Payne, 2002). The phenomenologies that accompany 

remembering the realistic item-specific recollection and the 

global familiarity have been approached distinctively by 

these procedures. Following the remember/know task, 

participants claim to “remember” details about the 

presentation of nonpresented material.  Unlike false recall, 

which is basically due to the retrieval of global 

familiarity of gist traces of the relations and meanings 

that target instantiate, PR is accompanied by high levels of 

illusory vivid mental reinstatement of events “occurrence” 

(e.g., Brainerd et al., 2003). In fact, people may report 

vivid memory of details about an event but that cannot be 

taken as evidence that the event truly occurred (Johnson & 

Suengas, 1989).  
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In recent years, there has been a huge concern about 

false recall in applied areas such as sworn testimony and 

psychotherapy, due to their susceptibility to high false 

recall contamination (Heaps & Nash, 2001). Subjects who are 

involved in these kinds of situations assert that everything 

they recall is true, because their memories are full of 

vivid details of the nonexperienced event. Research of false 

autobiographical memories with techniques used in clinical 

and forensic sceneries have shown that imagination may 

involve the recruitment of both general and event-specific 

information to construct a representation for an event 

(Bartlett, 1932; Conway, 1997). With repeated imagination or 

retrieval, memorial information turns out to be increasingly 

more familiar, more complete, and source discrimination 

becomes more difficult. When participants initially report 

“knowing” that an event had occurred in the absence of 

“remember” reports of the event, imagination can produce 

reports of recollective experience (Hyman & Pentland, 1996). 

Taking into account the omnipresent nature of mental imagery 

in autobiographical memory, this process may be similar to 

the way in which memories for true autobiographical events 

are reconstructed. 

Therefore, it is indispensable to verify the existence 

of this illusory conscious experience, and if so, to figure 
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out whether the mechanisms of illusory vivid experiences of 

“presentation” of nonpresented material are identical to 

those of the vivid experiences of presentation that 

accompany true recall. The remembering phenomenology might 

be useful in discriminating true from false reports when the 

content from prior experience is unknown.  

An accepted method for studying false recall and PR is 

the Deese-Roediger-McDermott (DRM) paradigm (Deese, 1959; 

Roediger & McDermott, 1995). In this paradigm participants 

study lists of words that revolve around familiar themes 

(e.g., nurse, sick, lawyer, medicine). All list words are 

semantic associates of an omitted critical word (doctor), on 

free-recall tests, this critical unpresented word intrudes 

in a considerable proportion of protocols (Payne, Elie, 

Blackwell, & Neuschatz, 1996; Roediger & McDermott, 1995). 

Use of DRM tasks has revealed that subjects falsely 

recollect very specific details about the occurrence of 

these related distractors in the study list. These 

recollections include the voice or modality in which the 

related distractor was presented, its position in the list, 

adjacent words, and personal reactions to the word when it 

was presented (see Gallo, McDermott, Percer, & Roediger, 

2001) 

According to Brainerd, Wright, Reyna, and Mojardin  
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(2001), following false alarms, subjects make “remember” 

judgments as frequently as they make “know” judgments, and 

they report conscious experience of exact physical details 

of presentation at high levels (more than 80%). The amount 

of false alarms due to PR is greater using the DRM lists 

than using direct measurements such as remember-know 

judgments (Brainerd et al., 2001).  

Recent advance has been made in formulating new 

methodologies of false recall; particularly of PR 

phenomenology. These methodologies have produced new 

explanations to evaluate the hypotheses of two major 

theories of reasoning and memory. An extrapolation of 

Underwood’s (1965) implicit associative response (IAR) 

theory (Robinson & Roediger, 1997), and Fuzzy-Trace Theory 

(FTT), (Brainerd et al., 2003), are reviewed in order to 

contrast and evaluate their theoretical predictions. 

IAR theory proposes that implicit associative response, 

occurring during encoding, could explain why subjects would 

later falsely recall nonstudied items as if they were 

presented in the list (Underwood, 1965). Underwood proposes 

that when participants encode words during the study phase, 

those words can activate their semantic associates and be 

responsible for the intrusions. This hypothesis means that 

when participants study DRM word lists (e.g., hospital, 
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nurse, clinic…) they activate representations of nonstudied 

critical words (e.g., doctor) because those words are the 

highest semantic associates of the list items; participants 

may subsequently falsely remember those words on the basis 

of that prior activation. In the Underwood point of view, 

participants treat critical words as studied words and 

remember both in a comparable manner. Furthermore, Underwood 

points out that an implicit activation response is not a 

hypothesis construct but represents a stimulus that actually 

occurred according to participants’ perspective. 

An alternative to this hypothesis is formulated by FTT. 

This theory claims that the information encoding happens in 

parallel for the verbatim and gist representations of the 

material and independent from each other (see Brainerd & 

Reyna, 1996). In fact, this stance proposed the concept of 

PR to explain the specific attributions made to critical 

items. The essential proposal is that when gist traces 

become quite strong, they take on characteristics of 

verbatim traces and thus permit specific attributions. This 

explanation can then elucidate specific attributions made 

during retrieval.  

According to FFT, verbatim and gist memories are 

qualitatively different (Brainerd & Reyna, 1995). Verbatim 

memories are composed of surface and other item-specific 
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information about targets (Brainerd, Reyna, & Kneer, 1995). 

Gist memories are composed of semantic and other relational 

information about targets (Reyna & Kiernan, 1994). Verbatim 

memories are more susceptible than gist to forgetting (Payne 

et al., 1996; Brainerd & Poole, 1997; Mojardin, 1998; 

Brainerd and Mojardin, 1998). 

PR should be dissociated from true recollection (i.e., 

vivid mental experience that accompanies true-memory 

responses) by manipulating selectively gist and verbatim 

memory (Brainerd et al., 2001; Payne et al., 1996). As Reyna 

and Brainerd (1995) pointed out, memory for actual 

experience is dissociated from the understanding of that 

experience. Subjects retrieve dissociated verbatim and gist 

traces, with true responses being supported by both kinds of 

traces and false responses being supported by gist traces 

only (see Brainerd & Reyna, 2002).  

The studies that are reported here approach the PR 

phenomenology from an expanded dual-retrieval model 

perspective. The procedures include three instructional 

manipulations defined for conjoint recall model (T:  accept 

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

accept targets and related distractors) that allow having 

precise measures of the subjects underlying responses. 

Likewise, three experimental manipulations were added to the 
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fist experiment: 1) Level-of processing condition; 2) Type 

of voice; and 3) Retrieval time. On the second experiment 

these variables were accompanied by a fourth one: Repetition 

of lists.  

All of the included manipulations have solid 

antecedents. Preceding studies have shown that processing of 

the lists is stronger when it follows semantic exploration 

(i.e., deep processing), than when other types of surface 

(i.e., shallow processing) encoding applies (Craik & 

Lockhart, 1972; Craik & Tulving, 1975). So a higher 

probability of false recall would be expected for deep 

processing than for shallow processing.  

Concerning the voice manipulation, according to studies 

on interference, when the lists are presented in a sole 

voice, PR experience would rise for critical distractors 

(Brainerd, Howe, & Reyna, 1996), more than when these are 

presented in combined voices.  

Related to retrieval time manipulation, it is well 

known on the psychology of memory that as time of retrieval 

increases, the possibility of forgetting and memory 

distortion also increases(Brainerd, Reyna, Wright, & 

Mojardin, 2003). Subjects had two retrieval time conditions 

(90 vs. 60 seconds) in order to detect this effect. 

Many studies have tested repetition of the material 
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during the learning phase (Bruck & Ceci, 1999). All of them 

coincide that repeated information intensifies memory. In 

the second experiment, half of the lists were presented one 

time, while the others were presented thrice. 

Two experiments were conducted in this study. In the 

first experiment, participants included fully English 

proficient American university undergraduate students. The 

second experiment sampled fully Spanish proficient Mexican 

university undergraduate students. The rationale for 

conducting these two experiments with culturally and 

linguistically diverse populations was to test the 

theoretical hypotheses about PR and to verify whether 

culture and language have an effect on PR phenomenology 

under the same experimental conditions.  

The remaining sections of this document include five 

chapters. The second chapter depicts IAR theory and FTT’s 

assumptions about PR phenomenology, also data that support 

those assumptions. This chapter describes alternative 

methods that researchers have used to study PR. Close 

attention is paid to conjoint recall as one of the most 

precise options. The third chapter is about methodology. It 

describes the design, subjects, materials, procedures, and 

statistical analyses of the study. The fourth chapter 

presents the results of the study; proportions of true and 
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false recall; and indices of PR produced by the application 

of each independent variable. The fifth chapter discusses 

the results in the light of FTT and IAR predictions; the 

implications derived from the findings; and the limitations 

of the study and future research directions.  
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CHAPTER 2 

 

LITERATURE REVIEW 

False memory is a psychological phenomenon that has 

raised concern for practical as well as for theoretical 

reasons. In many practical situations it is common to find 

that people use phenomenological information to separate 

false memories from true recollection. These 

phenomenologies, that accompany the act of remembering, are 

composed by the realistic item-specific and global 

familiarity recollection of the information. Previous 

studies have found that the true recognition of targets 

(hits), in recognition tests, is defined by recollection and 

sometimes familiarity. False recognition of lures (false 

alarms) is only accompanied by familiarity (Brainerd, 

Holliday, and Reyna, 2004). Theoretically, the differences 

between these two phenomenologies have become the 

cornerstone of dual processes theories of retrieval, which 

intend to explain the false memory phenomena. 

Over the last decade a new approach to study false memories 

that focused on the phenomenologies of remembering has been 

presented. This approach called Phantom Recollection (PR) is 

a memory phenomenology characterized by clear recollections 

of items that never were presented. Such a false 
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recollection is accompanied by high levels of vivid illusory 

experience of the items’ prior “presentation”. In other 

words, these high levels come near or surpass the equivalent 

levels of vivid experience of presentation that accompany 

the recollection of targets (true recall) (see Brainerd et 

al., 2003).The PR phenomenology has been intensively 

observed under specific recognition procedures having word 

lists(e.g., Payne et al., 1996; Roediger & McDermott, 1995; 

Schacter, Verfaillie, & Pradere, 1996; Seamon, Luo, & Gallo, 

1998), and sentence (Reyna, 1996) and picture recognition 

(Koutstaal & Schacter, 1997) of the learning material. 

Theoretically, there have been diverse approaches to 

study false memories in general and PR in particular. In 

this section I present the most salient proposals. In the 

first part there is a revision of prior work about the false 

memory phenomenon and the origin of discussion of PR. In the 

following sections there is a description of the 

methodological options that have been developed to study 

this phenomenon, named task-based and model-based 

methodologies. Finally, I analyze the two most important 

theoretical approaches to PR, Implicit Associative Response 

(IAR), and Fuzzy-Trace Theory (FTT). 

One-process Models of Memory 

The one-process models claim that memory is a unitary 
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system that stores information in the form of understanding 

(e.g., Bransford & Franks, 1971). This view asserts that 

surface and meaning representations of information are 

integrated into a single semantic code that is guided by 

well-defined schemata (Paris & Carter, 1973). Individuals 

encode information so as to make it consistent with their 

understanding of that information (Bartlett, 1932). The 

successful retrieval of real information depends on the 

semantic consistency between the testing cue and established 

schemata in memory.  

Bartlett (1932), as many one-process supporters, has 

used constructivism to explain false memories (e.g., Hyman & 

Pentland, 1996). He emphasized the reconstructive nature of 

memory by stating that memory distortions occur because 

direct experience and elaboration of experience are 

integrated (Mojardin, 1997). His major contribution was to 

set up the distinction between reproductive and 

reconstructive memory. According to him, reproductive memory 

refers to accurate remembering, whereas reconstructive 

memory highlights inaccurate recollection. The last, 

associated to more frequent memory errors (Roediger & 

McDermott, 1995) than the first.  

According to Bartlett, inaccurate recollection is due 

to the reconstructive nature of memory which functions based 
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on mental schemas. He proposed to study memory with complex, 

meaningful materials in order to attain reconstructive 

processes. His experiments with college students using an 

Indian folktale entitled “The war of the ghosts” as the to-

be-learned material is only an example. “The war of the 

ghosts” is a folktale featuring information that was 

unfamiliar to Bartlett’s English subjects (Mojardin, 1997). 

 The most important result of these experiments was 

that subjects adjusted the content of the folktale to 

coincide with their own interpretation of it. Subjects 

modified and completed some passages of the story with 

rational events that were on their experience and knowledge. 

These results were taken by Bartlett as evidence that memory 

is constructive rather than reproductive. Bartlett concluded 

that remembering involves reconstruction of the past based 

on schema consistent information (McDermott, 1996). 

The meaning influence on memory functioning ideas of 

Bartlett had a follow up in Deese (1959). Deese ran a series 

of experiments to explore the influence of meaning on 

highly-related-word lists to a critical nonpresented word 

(e.g., bed, rest, awake, tired, dream, wake, snooze, 

blanket, doze, slumber, all associated to sleep). He 

presented subjects with these types of lists and applied 

immediate free recall test. He found that for some lists, 
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subjects erroneously recalled the critical nonpresented 

word. His explanation was that those specific memory errors 

represent intrusions of memory and are predictable in some 

way. This paradigm worked efficiently and built an 

alternative to study false memories at the time. 

Years later, Bransford and Franks (1971) conducted a 

series of experiments using sentences as the to-be-

remembered material. Their principal conclusion was that 

subjects do not retain the particular sentences, but they 

retain an integrative idea (e.g., the meaning content) of 

what they learn. According to them, memory works in such a 

way that individual inputs lose their distinctiveness in 

memory to support integral understanding, opening a great 

chance to false memories creation. Those false memories 

becoming as strong, and sometimes stronger, as true memories 

are. 

Task-based Methods 

Task-based methods were intended to measure and 

differentiate the memory processes. Graf and Schacter (1985) 

pioneered the concepts of “explicit” memory and “implicit” 

memory to depict dissociations between performances on 

direct (e.g., recall, and recognition) and indirect (e.g., 

stem completion) tests of memory. They suggested that 

explicit memory is revealed when performance on a task 
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requires conscious recollection of previous experiences and 

implicit memory is exposed when performance on a task is 

facilitated in the absence of conscious recollection. 

Following Kelley and Lindsay (1996), the terms “direct” and 

“indirect” describe tests of memory and the terms “explicit” 

and “implicit” apply to influences of an event experienced 

with or without awareness of remembering, respectively. In 

that sense, the explicit-conscious memory and the implicit-

unconscious memory can be separately measured by two types 

of task-based methods. The first type is composed of direct 

tests (e.g., free recall) to measure conscious memory and 

indirect tests (e.g., stem completion) to measure 

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

the remember/know paradigm developed by Tulving (1985). This 

method assumes that recollection-based acceptance provokes 

“remember” phenomenology (a target’s prior presentation 

echoes in the mind’s ear or flashes in the mind’s eye), so 

that a probe is felt to exactly match a studied target, 

whereas familiarity produces “know” phenomenology 

(nonspecific feelings of resemblance between a probe and 

studied material), so that the probe is felt to be similar 

to studied material in some respects. This, in turn, 

suggested a simple approach to measuring the contributions 

of recollection and familiarity to recognition: Require 
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participants to monitor and report phenomenology, with the 

mental states that are aroused by each accepted probe being 

classified as either “remember” (conscious awareness of 

specific concomitants of that probe’s prior presentation) or 

“know” (nonspecific feelings of resemblance between that 

probe and previously studied material). 

Interestingly, if participants also make remember-know 

judgments following hits and false alarms, levels of PR for 

false alarms approach levels of true recollection for hits 

(e.g., Payne et al., 1996; Roediger & McDermott, 1995).  For 

instance, across Roediger and McDermott’s experiments, the 

average probability of a remember judgment was 48% for 

critical unpresented words versus 50% for targets.  Gallo, 

McDermott, Percer, and Roediger (2001), Payne et al. (1996), 

Schacter et al. (1996), and Seamon et al. (1998) reported 

similar findings for remember-know judgments about DRM 

lists. 

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 
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phenomenologically equivalent to true memories. Subjects 

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

The remember/know assessment was originally developed by 

Tulving (1985). Participants are generally told to select 

“remember” if their recognition of a word is accompanied by 

a conscious recollection of its prior occurrence in the 

study list. A “remember” judgment reflects the ability to 

become consciously aware again of some aspect or aspects of 

what happened or what was experienced at the time the word 

was first presented (e.g., aspects of the physical 

appearance of the word, or something that happened in the 

room when it was shown, or what came before or after the 

word). In contrast, participants are generally instructed to 

select “know” if they recognize that the word was in the 

study list, but cannot consciously recollect anything about 

its actual occurrence. Rajaram (1993) demonstrated that 

these “remember” and “know” judgments are not derived 

strictly from confidence. People can be certain an item was 

studied, but select a “know” judgment because they do not 

recollect any details of the study experience. 

These dissociations are indicative of the dual components of 

recognition memory. “Remember” judgments have been 

positioned as a relatively pure measure of recollection, 

linked to episodic memory, whereas “know” judgments have 
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been positioned as a measure of familiarity, linked to 

semantic memory. 

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), conjoint recognition (Brainerd, 

Reyna, & Mojardin, 1999), and conjoint recall (Brainerd et 

al., 2003), 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 familiarity and 

recollection processes appear as independent parameters. 

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

two tests as task-based methods do. 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. One of the most recent 

mathematical models proposed in the context of FTT to 

measure PR is Conjoint Recall. This model is based on 

measures that not only estimate the influence of 

recollection and familiarity in memory, but also embrace 
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measures of metacognitive influences that are possible 

reasons of PR phenomenology (Brainerd et al., 2003). 

Regardless of the innovation and importance that task-

based method had at the time, these 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 performance on indirect 

tests is contaminated by recollection and that performance 

on direct tests is contaminated by familiarity (see Strack & 

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

Howe, Rabinowitz, and 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.  

Theoretical perspectives 

I present the two more acknowledged theoretical 

approaches about PR phenomenology: Underwood’s (1965) 

Implicit Activation Response (IAR) Theory, primarily based 

on one-single memory process model and Brainerd and Reyna’s 

(1996, 1998) account Fuzzy Trace Theory (FTT). Even though 

the main purpose of this study is testing this two 
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theoretical predictions, I also present studies that are 

extrapolated from the Underwood’s view (Roediger and 

McDermott, 1995), and I detail physiological studies that 

describe the brain mechanisms that underlie true and false 

memories (Cabeza, Rao, Wagner, Mayer, and Schacter, 2001). 

Implicit Associative Response Theory  

Underwood’s (1965) Implicit Associative Response 

hypothesis suggests that when subjects encode words, they 

activate semantic associates to those words. According to 

Underwood, associated words are elicited or brought to mind 

during encoding by the stimulus materials and, as a result, 

may subsequently be available at the time of recall or 

recognition. Underwood ran an experiment in which college 

students were presented with a list of 200 words. The lists 

included target words, distractor words, control words, and 

filler words. The main interest of that study was to compare 

the false-alarm rates for distractors with different levels 

of meaning relation. Underwood presented a series of 200 

words at the rate of one word every 10 seconds. As each word 

was presented participants had to indicate whether it had 

been presented earlier in the list or whether it was 

appearing for the first time. He reported that false 

recognition of a given test word was influenced by earlier 

presentations of words semantically related to it (see 
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Wallace, Malone, Swiergosz, and Amberg, 2000). 

Underwood claimed that when subjects encode words at 

the learning phase, they also activate representations for 

semantic associates of those words. This activation is based 

on a conscious process of covert verbalizations wherein 

semantically related words are articulated, but not overtly 

spoken (Underwood, 1965, p.122). On a successive memory 

test, the nonstudied, but covertly verbalized words guide to 

false recognition because, from the participants’ 

perspective, they represent stimuli that actually occurred 

(see Seamon, Lee, Toner, Wheeler, Goodkind, & Birch, 2002). 

This activation may happen automatically, with the subjects 

covertly verbalizing the semantic associates as the list 

items are presented. This hypothesis suggests that when 

subjects study a kind of word list such as the one composed 

by the conjunction of Deese’s and Roediger and McDermott’s 

(DRM), subjects implicitly associate the critical distractor 

at encoding. Using the DRM procedure has revealed that 

subjects not only report general memories of the critical 

distractor, but also falsely recollect very specific details 

about it. These recollections can include the voice or 

modality in which the related distractor was presented, its 

position in the list, some adjacent words, and personal 

reactions to the word when it was presented (see Gallo et 
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al., 2001). 

In a different version of this hypothesis, Roediger and 

McDermott (1995) suggested that subjects may consciously 

think of the critical lures at study and later confuse the 

sources of their memories (e.g., Johnson, Hashtroudi, & 

Lindsay, 1993)or they might implicitly and nonconsciously 

activate those representations by generating and later 

remembering list themes. In the explicit/conscious version, 

the conscious generation of the critical lure at study 

produces false memory at test (sees Schacter et al., 1996, 

for a discussion; see also Johnson, Hashtroudi, & Lindsay, 

1993). In this view, false memories may arise from failures 

in reality monitoring, where people mistake prior thoughts 

of the critical lure for prior perception of its occurrence. 

In the implicit/nonconscious version, though, false memory 

can occur even when the lure does not come to the 

participant’s mind at study. Here, feelings of familiarity — 

perhaps triggered by activation spreading through a semantic 

network — are sufficient to produce the effect (see Roediger 

& McDermott, 1995, and Schacter et al., 1996, for 

discussions). False memories arise when people misattribute 

the lure’s familiarity to having experienced it in the study 

list (Pesta, Sanders, & Murphy, 2001). 

 Roediger and McDermott (1995) confirmed that 
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semantically related word lists provoked subjects to report 

critical words that were never presented. Additionally they 

found that subjects claimed to remember vivid memories of 

the occurrence of the critical words during study. Those 

memories of nonpresented critical words were taken as proof 

of participants conscious reexperience of events that never 

actually occurred. As mentioned before, the way in which 

they found this phenomenology was applying a procedure named 

remember-know previously developed by Tulving (1985).  

The main assumption of the extrapolation of Underwood’s 

IAR theory is that implicit associative responses occur 

during encoding (hear nurse and then think doctor) which 

explain why subjects would later falsely recall doctor as 

being presented in the list (Robinson & Roediger, 1997). 

This hypothesis suggests that when participants study DRM 

word lists (e.g., hospital, nurse, clinic …) they can 

activate representations for nonstudied critical words 

(e.g., doctor) because of their strong semantic association 

with the other list items. Participants may subsequently 

falsely remember those words on the basis of that prior 

activation. Then, participants are hypothesized to treat 

critical words as studied words, and remember both in a 

comparable manner. Underwood (1965) proposed that this 

corresponds to an implicit activation response which is not 
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a hypothetical construct, but represents memory of a 

stimulus that actually occurred according to participants’ 

perspective. 

As noted by Robinson and Roediger (1997), the IAR view 

claims that high associates of nonpresented items implicitly 

activate false memories of the critical distractor during 

the study phase, and that reveals the same patterns of 

recall for studied words. According to these criteria, PR is 

just like any other form of verbatim recollection, based on 

the verbatim traces created for the critical distractor. 

That is to say, when the study list is presented, subjects 

hear the critical distractor ringing in their ears. 

Therefore, if the list says “nurse”, “hospital”, they think 

“doctor” and later on when they take the recall test they 

hear the word “doctor” in their brain and feel sure 

reporting it as a studied item. Accordingly, the retrieval 

of “doctor” is an automatic association that becomes a false 

memory with high probabilities of being reported. At the 

testing time, this false memory, based on the verbatim 

traces that were activated by semantic association is 

“recalled” as one of the actual presented items of the list.  

Roediger and McDermott’s (1995) idea of the IAR is that 

the phenomenology of PR is just another way of verbatim 

recollection. They also argue that a verbatim memory, into 
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the PR phenomenology, results not from the word being 

presented but from its retrieval into the consciousness at 

the time the list is presented.  

Activation/monitoring Theory  

Roediger and his colleagues have expanded Underwood’s 

single process implicit activation hypothesis to an opponent 

processes model involving activation and monitoring (Balota, 

Cortese, Duchek, Adams, Roediger, McDermott, & Yeris, 1999; 

McDermott & Watson, 2001; Roediger, Balota, & Watson, 2001; 

Roediger & McDermott, 2000). Activation is a fast-acting, 

automatic process that can serve to increase false memory, 

while monitoring is a slower, more strategic control process 

that can decrease false memory. 

Roediger and McDermott (1995) developed a methodology 

that measures both false recall and false recognition in a 

single experiment, permitting an assessment of the influence 

of false recall on false recognition. Their initial 

objective was to replicate the findings of Deese (1959), who 

demonstrated that a non-presented word would often be 

mentioned during free recall if the study list included 

several of its associates.  

Roediger and McDermott (1995) suggested that subjects 

may consciously think of the critical distractors at study 

and later confuse the sources of their memories (Johnson, 
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Hashtroudi, and Lindsay 1993) or they might implicitly and 

nonconsciously activate those representations by generating 

and later remembering list themes. They pointed out that one 

problem with the nonconscious-activation interpretation is 

that subjects frequently claim that they remember encoding 

the critical distractors that they recognize. They contended 

that nonconscious-activation should not produce a high 

frequency of remember responses in the remember/know 

judgment task. 

 Roediger et al. (1998) suggested that a source 

monitoring approach (e.g., Johnson, Hashtroudi, & Lindsay, 

1993; Johnson & Raye, 1981) can provide a similar account of 

false memory. Participants may activate representations for 

critical words during study and later confuse the source of 

these internally activated representations with those that 

were activated by the externally presented word lists, 

resulting in a misattribution error for the critical words. 

According to Seamon, Luo, Shulman, Toner, and Caglar (2002), 

the point about both the implicit activation and source 

monitoring approaches is that participants are hypothesized 

to treat critical words as studied words and remember both 

in a comparable manner. Underwood (1965, p. 122) was quite 

specific on this point by stating that an implicit 

activation response is not a hypothetical construct. Rather, 

 



 
 

38

he said, from the participant’s perspective, it represents a 

stimulus that actually occurred.  

Source monitoring account by McDermott and Roediger 

(1998) is based on the well established finding that 

internally generated information is sometimes confused with 

externally presented information (Johnson, Hashtroudi, & 

Lindsay, 1993). 

According to the extrapolation that Roediger and 

McDermott (1995) propose of the IAR theory, the physical 

attributes that accompany target presentations (e.g., voice 

characteristics, and temporal duration) become associated 

with subjective retrieval events that subjects later 

consciously reexperience as specific physical details of 

distractors’ presentation. In other words, subjects access 

authentic study-phase memories of the associates of 

subjective presentations and that support their false 

recollections (Brainerd et al., 2001).  

Roediger and McDermott’s (1995; 1996)  point of view 

also claims that PR should not to be regarded as an illusory 

conscious experience constructed at the testing time, but 

rather, it can be understood as retrieval of physical 

concomitant memories of actual experiences; named implicit 

associative response to targets.  

From Underwood’s extrapolated IAR point of view, the 
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key issue is that you have a physical experience of the word 

spelled out to you on the study phase, not that you thought 

about it at testing time. You hear “doctor” because you 

retrieve it based on the semantic association of the list 

words. A physical experience of retrieval of the critical 

nonpresented word happens in the brain, generating verbatim 

traces that support false memories and feelings of them as 

real. In that sense, at testing, subjects instructed to 

recall only presented items (i.e., nurse) report 

nonpresented critical words too(i.e., doctor); both being 

based  on physical verbatim memory. Accordingly, a PR 

happens at testing because subjects retrieve the verbatim 

memories of the critical nonpresented word (i.e., doctor) 

that was generated during the study phase.  

The implicit activation (Underwood, 1965) and source 

monitoring (Johnson & Raye, 1981; Johnson et al., 1993) 

approaches make similar predictions about the effect of 

directed forgetting instructions on accurate and false 

memory in the DRM procedure. Specifically, without 

additional assumptions, both approaches suggest that 

critical words (Critical distractors) are treated as studied 

words and both are remembered in the same manner. False 

memories, from either perspective, are essentially 

misattribution errors. Given that activation at encoding is 
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a key mechanism in this theory, source characteristics 

present during encoding of list items may become bound to 

nonpresented, but activated, associates. This theory also 

focuses on retrieval processes. At retrieval, the monitoring 

of memorial characteristics should also affect the incidence 

of false memories.  

Neuropsychology of memory 

Recent studies as those conducted by Cabeza et al., 

2001, have explored and measured the neural activity during 

veridical and illusory recognition using the functional 

Magnetic Resonance Imaging (fMRI). These studies have found 

that different memory center areas respond differently to 

such True and False memories (Suzuki & Amaral, 1994). Cabeza 

et al., 2001 studied the activity of brain regions as the 

subjects were asked to perform a recognition test to tell 

whether a word was old or new. In this study subjects were 

asked listen word lists such as those of DRM. These words 

were presented in an audiovisual manner, in which each word 

was read on video by alternating male and female speakers. 

The list presented to the subjects included true, 

false, and new words. During these tests, the researchers 

analyzed brain activity. They found a distinctive difference 

in how areas of the Medial Temporal Lobe (MTL) responded to 

true and false words. While the anterior MTL region in the 
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hippocampus responded to both True and False words, the 

posterior MTL region in the parahippocampal gyrus was more 

activated for True than for False words.  

Cabeza et al., 2001 suggest that the hippocampus 

retrieves semantic information about the words, while the 

parahippocampal gyrus retrieves perceptual information about 

the words, such as the speaker appearance and voice. In 

other words, the parahippocampal activation suggests that 

MTL can be sensitive to sensory properties of recovered 

information and it provides evidence that MTL activity can 

differentiate between true from false memories. 

Findings of the activation of the hippocampus for 

semantic information are consistent with previous studies of 

false recognition that used functional neuroimaging 

(Schacter, Buckner, Koutstaal, and Rosen, 1997). These 

results showed analogous hippocampal activity for accurate 

and illusory recognition. Since the hippocampus did not 

differentiate between true and false items, it is thought 

that this anterior part of MTL is involved in the recovery 

of semantic rather than sensory information. 

The MTL memory system can generate dissociations 

between two different types of memory. On one hand, the 

anterior hippocampal activity suggests that False items are 

like True items. On the other hand, posterior 
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parahippocampal activity suggests that False items are like 

New items in terms of their sensory properties. This 

dissociation is consistent with the proposal that anterior 

and posterior MTL’s contribute differently to memory 

processes (Schacter & Wagner, 1999). 

Fuzzy-Trace Theory 

A different point of view about the underlying 

mechanisms of the memory illusions called Phantom 

recollection is the Fuzzy-Trace Theory (FTT). This point of 

view contends that two different kinds of representations 

are created during encoding: gist traces, which preserve the 

general meaning of the events but lack perceptual detail, 

and specific traces, which preserve specific features of 

each event (e.g., Brainerd & Reyna, 1990; Payne et al., 

1996). Therefore, when subjects are exposed to a list of 

converging associates, they not only encode specific traces 

for each of the words but also a semantic gist trace for the 

whole list. False recall of the critical distractor reflects 

the retrieval of the gist trace (Brainerd et al., 1995).  

FTT also asserts that verbatim and gist representations 

form in parallel, and are relatively independent of one 

another. Moreover, verbatim traces are forgotten more 

quickly, and are recalled earlier than gist representations. 

Verbatim representations, which primarily support veridical 
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recall, tend to decay faster than gist representations 

(Brainerd & Reyna, 1995). This point of view assumes that 

memory is not unitary, but, rather, that verbatim and gist 

representations of experience are encoded generally in 

parallel and are stored independently. Even though the 

meaning of an experience is represented in its gist, that 

representation is stored separately from the verbatim 

representation of the same experience. Consequently, gist 

and verbatim representations can be extracted independently 

by different cues (Reyna & Kiernan, 1994, 1995). Gist and 

verbatim representations differ in durability. Verbatim 

representations are more susceptible to interference effects 

and become unreachable more rapidly than gist. Gist memories 

prevail as a basis for false memories because their relative 

durability (Reyna & Brainerd, 1995). 

Prior studies suggest that, under some conditions, 

retrieval of very strong gist memories can also support 

feelings of item-specific recollection (for a review, see 

Reyna & Lloyd, 1997). In particular, when meanings have been 

repeatedly cued at study (as when hospital, physician, and 

nurse, were all presented), retrieval of those meanings is 

sometimes accompanied by feelings of item-specific 

recollection (e.g., Reyna & Kiernan, 1994). It is clear that 

those feelings have a different origin (i.e., gist 
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retrieval) than the feelings of item-specific recollection 

that accompany the retrieval of verbatim traces because they 

occur for unpresented distractors as well as for targets 

(e.g., Robinson & Roediger, 1997). Certainly, some 

investigators have reported that when meanings have been 

repeatedly cued, feelings of item-specific recollection 

occur as frequently for distractor probes as for target 

probes (e.g., Payne et al., 1996; Reyna, 1996b). 

 Concerning recall, Brainerd et al. (2001) suggested 

that it is based on direct access and reconstruction 

processes. The direct access process most frequently happens 

at the start of recall as subject access the verbatim traces 

of studied items. When these traces are accessed, subjects 

respond by simply reading this information out of memory. 

As recall goes on, the second process proceeds. Recall by 

reconstruction is slower and less precise than direct access 

because the subjects attempt to construct the studied items 

from the meaning of the studied material. Under these 

circumstances, thematically correct gist representations are 

constructed that can lead to memory errors. Roediger and 

McDermott’s (1995) finding that false recalls of critical 

distractors arouse late in the free recall of DRM lists is 

in agreement with this explanation. 

FTT’s dual-retrieval principles for recognition and recall 

 



 
 

45

can be used to provide a unified theoretical account of the 

different memory editing effects observed in the DRM 

procedure. 

  In FTT, false recall of critical distractors in the 

DRM paradigm is a result of dual-retrieval mechanisms. One 

retrieval mechanism engages direct access to verbatim traces 

of list items and is mainly responsible for correct recall. 

The other mechanism reconstructs items by processing gist 

representations and is mainly accountable for false recall 

(Goodwin, Meissner, and Ericsson, 2001). Throughout the 

study of word lists from the DRM paradigm, semantic 

associations to the critical distractor are generated and 

encoded into the gist representations. Throughout successive 

recall of the list, the critical distractor is retrieved by 

cues from the gist representation (Reyna, 1998). 

As noted by Reyna, (2000), PR is due to gist’s vivid 

phenomenology through repeated cuing; therefore PR is 

assumed to occur only under special conditions and is not a 

baseline phenomenon. PR should be dissociated from true 

recollection (i.e., vivid mental experience that accompanies 

true-memory responses) by manipulations that selectively 

affect gist and verbatim memory, respectively (Brainerd et 

al., 2001; Payne et al., 1996).  

As already stated, according to FTT, the information 
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encoding is in parallel for the verbatim information and for 

the gist information as well. However, when the gist is very 

strong, it can be retrieved by recalling it by direct access 

as though it was any other verbatim along with the items 

actually presented. The participant does not reconstruct 

this item, rather, this item is transformed into a “false 

verbatim” and is directly “recalled” along with all other 

items that were actually presented. This “false verbatim” 

recalled and retrieved by a direct access is really a strong 

gist which will prove to have more stability and permanency 

in memory through time in comparison with the “true 

verbatim” which will be more susceptible to disintegration 

as the time goes.  

FTT argues that when subjects recall the word “curtain” 

under the “window” word list, they can remember hearing the 

voice in which it was pronounced, what word came just 

before, and how loud it was. Subjects can remember all of 

those physical things that had its presentation. But when 

they report “window”, is false. When subjects recall 

“window”, they reexperience the physical details of its 

presentation. When they say they can hear the voice, hear 

the pronunciation, the loudness, that is hallucination, that 

is illusory, that is an illusion. That is PR caused by a 

very strong gist.  
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According to FTT, memory for actual experience is 

dissociated from the understanding of that experience (Reyna 

& Brainerd, 1995). Subjects retrieved dissociated verbatim 

and gist traces, with true responses being supported by both 

kinds of traces and false responses being supported by gist 

traces only (see Brainerd & Reyna, 2002).  

As Brainerd et al. (2002) contends, the more precise 

retrieval operation predominates at the beginning of output 

and provides direct access to verbatim traces of target 

presentations. When such traces are accessed, subjects 

recall the targets by merely reading out surface information 

as it echoes in the mind’s ear or flashes in the mind’s eye. 

As easy readout of surface forms that are present in 

consciousness is all that is necessary, direct access 

produces fast, confident, virtually errorless recall. 

Because direct access is prone to output interference that 

accumulates during recall, the number of targets that can be 

recalled in this manner is maximized by retrieving verbatim 

traces in reverse order of their memory strength (weaker-

stronger). The other retrieval operation, which is slower 

and less precise, increases as recall continues. This 

operation reconstructs targets by processing gist traces of 

the meaning content of studied lists. Meaning content is not 

private to particular targets, so reconstructive processing 
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will occasionally generate candidates for output that are 

not part of studied lists (e.g., if nurse is studied, 

reconstruction may generate cardiologists, health, 

veterinarian, and doctor as output candidates). Therefore, a 

metamemorial judgment process is required to decide whether 

the participant is amply sure that a candidate was present 

on the study list to authorize its output. Unlike verbatim 

traces, gist traces are accessed in the order of their 

relative memory strength (stronger-weaker), producing 

progressively more slower and vague recall (Brainerd et al., 

2002). 

These distinctions explain triage effects as follows. 

First, when recalled targets are classified as hard (error 

on the previous trial) versus easy (correct on the previous 

trial), mean output positions are earlier for hard items 

because direct access (traces processed in a weaker-stronger 

order) dominates early in recall and is responsible for a 

larger proportion of total output than reconstruction 

(traces processed in a stronger-weaker order). Second, when 

targets are classified on criterion trials according to 

precriterion error rate, nonmonotonic relations with output 

position can appear because direct access (weaker-stronger) 

predominates initially, but reconstruction (stronger-weaker) 

predominates later. Payne and associates (Payne et al., 
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1996; Payne & Elie, 1997, 1998) used similar distinctions to 

explain false recall and to generate additional predictions 

about it.  

Reyna and Kiernan (1994) suggested that studied items 

could be recalled by directly accessing verbatim traces or 

by reconstructively processing gist memories, but false 

recall of critical unpresented items (e.g., window) should 

be due to reconstruction. This view proposed that critical 

unpresented items are falsely recalled because they are good 

examples of lists’ meanings that subjects are probable to 

produce them as candidates, and once produced, subjects are 

prone to be very sure that they were present on study lists 

(i.e., metacognitive judgment authorizes output with high 

likelihood).  

This analysis delivers some basic predictions that have 

been investigated by Payne and associates and by Toglia and 

associates (Toglia & Neuschatz, 1996, 1997). One is that 

intrusions of critical distractors should occur 

predominately at later output positions (where 

reconstruction is more likely). When Payne et al. (1996) and 

Roediger and McDermott (1995) plotted output positions of 

critical distractors using Vincentized quintiles, 

approximately half of the intrusions occurred in the final 

quintile. Sommers and Lewis (1999) also reported that the 
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mean output position of critical distractors was in the 

second half of recall (see Brainerd, Reyna, Harnishfeger, & 

Howe, 1993).  

Other predictions have been investigated by Toglia and 

Neuschatz (1996, 1997). First, since targets’ meanings can 

be identified before processing of their surface forms is 

accomplished (Stenberg, Lingren, Johansson, Olsson, & Rosen, 

2000); diminishing exposure duration at study should to 

weaken verbatim traces, thereby increasing later reliance on 

reconstructive retrieval.  

Consistent with this hypothesis, Toglia and Neuschatz 

(1996) found that false recall of semantic associates 

increased as exposure duration decreased. Second, 

instructions to process the meaning of studied targets, 

rather than surface form, should also increase later 

reliance on reconstructive retrieval (Reyna & Kiernan, 

1994), thereby increasing false recall if reconstructive 

retrieval is responsible. Third, when subjects study a DRM 

list, the core list meaning is cued strongly because words 

are blocked together. Hence, blocked presentation should 

increase reconstructive retrieval and false recall, and 

McDermott (1996) confirmed this prediction.  

So far, I have reviewed the false memory phenomena both 

in recognition and free recall. However, it is pertinent to 
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establish the distinctions and similarities between these 

dual-retrieval conceptions of false memory. Concerning 

similarities, one operation is thought to retrieve traces of 

specific targets (recollection in recognition and direct 

access in recall), whereas the other is thought to retrieve 

more global information about studied lists that could be 

shared by many targets (familiarity in recognition and 

reconstruction in recall). 

In addition, the global operation in both free recall 

and recognition is assumed to be accountable for false 

memory reports (intrusion of semantically related items in 

free recall and false alarms to such items on recognition 

tests).  

The differences between these dual-retrieval 

conceptions are also fundamentals: 1) the temporal and 

performance priorities of the target-specific and global 

operations are reversed. In recognition, the global 

operation is assumed to be the faster of the two and to be 

the default basis for accepting probes as old, with the 

target-specific operation acting as a back-up process when 

the global operation delivers an ambiguous result. In free 

recall, on the other hand, the target-specific operation is 

assumed to be faster and to be the preferred basis for 

output, with the global operation predominating when the 
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target-specific operation cannot deliver output. 2) The 

global operation must generate specific items as candidates 

for output in free recall, whereas the global operation need 

only generate nonspecific feelings of familiarity in 

recognition. 3) The metacognitive judgment process that 

accompanies reconstructive retrieval has no clear 

counterpart in dual-retrieval accounts of recognition. 

It is important to note that FTT’s prediction of false 

memory persistence is contingent on false memories being 

produced by gist traces. For instance, Brainerd et al. 

(1995) found that false alarms that sounded like targets did 

not generate the false memory persistence effect whereas 

false alarms that were semantically connected to targets 

did. If false memories in the DRM paradigm are sometimes 

verbatim based then it should be probable to create 

circumstances in which forgetting of false memories is 

comparable to forgetting of true memories. 

FTT postulates that a memory target can be recalled 

either by directly accessing its verbatim trace or by 

reconstructing it from semantic or other relational 

information. Direct access is improved by manipulations that 

made targets’ surface forms easier to process or that 

focused recall on individual targets. Reconstruction, on the 

other hand, is improved by manipulations that made targets’ 
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meaning content easier to process or that focused recall on 

groups of targets (Brainerd et al., 2002).  

The direct access process most often occurs at the 

beginning of recall as subjects access the verbatim traces 

of studied items. When these traces are accessed, subjects 

respond by merely reading this information out of memory. As 

recall continues, the reconstruction process proceeds in a 

slower and less precise manner than direct access because 

the subjects attempt to construct the studied items from the 

meaning or theme of the studied material (for a review see 

Brainerd, et al., 2002). 

FTT interprets direct access as an operation that 

retrieves traces of specific targets, whereas the 

reconstruction operation is interpreted as the retrieval of 

more global information about studied lists that could be 

shared by many targets. Also, the global operation in free 

recall is assumed to be responsible for false-memory reports 

(intrusion of semantically related items). The target-

specific operation is assumed to be fast and to be the 

preferred basis for output, with the global operation 

predominating when the target-specific cannot deliver 

output. The global operation must generate specific items as 

candidates for output, and the metacognitive judgment 

process accompanies reconstructive retrieval (for a review 
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see Brainerd et al., 2002). 

The output of targets can be completed in two different 

ways, on the one hand, verbatim traces of their 

presentations may be directly accessed, which yields 

recollective phenomenology: it is well-known that targets 

whose presentations are recollected are merely read out of 

consciousness. On the other hand, targets may be regenerated 

via constructive processing of gist memories of their 

meanings. The regenerated targets by a constructive 

processing are not accompanied by recollective 

phenomenology. Since these targets do not have a 

recollective support, they are not immediately read out of 

consciousness although, instead, are subjected to an 

additional metacognitive check to establish if the subject 

is sufficiently confident that they were studied to be 

willing to output them. Interestingly, it is feasible that 

sometimes targets that are regenerated via constructive 

processing may be accompanied by recollective phenomenology.  

According to FTT, false recall is not simply a function 

of the mean associative strength of the list words to the 

nonpresented targets, as Deese (1959) suggested. The rate of 

false recall is a function of the whole associative strength 

of the list words:  highest for lists including many 

associates, and completely unaffected by unrelated filler 
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items in the lists (see Robinson & Roediger, 1997).  

FTT declares that PR can increase without familiarity 

also increasing. Using manipulations that improve the 

accessibility of the strong gist memories that provoke 

illusory conscious experiences at test would not necessarily 

augment familiarity. In addition, because illusory conscious 

experiences can be constructed at test, FTT predicts that 

those experiences could sometimes entail confabulated 

physical details. This point of view contends that PR can be 

truly illusory whether two conditions are presented: It 

should be a strong instantiation of familiar meanings at 

study and there should be an administration of distractors 

that are particularly excellent retrieval cues for those 

meanings. These conditions can produce truly illusory 

recollection of presentation details (Reyna & Titcomb, 

1997). 

FTT claims that a false recognition effect arises from 

a strong gist trace (Reyna & Brainerd, 1995), while others 

contended that it comes from an associative activation 

(Roediger, Balota, & Watson, 2001; Underwood, 1965). The IAR 

and source monitoring approaches treat studied and critical 

words in the same manner, whereas FTT maintains that the 

representations for studied words and critical words are 

different. Furthermore, this difference has been used by 
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fuzzy trace theorists to account for dissociations of 

experimental variables on accurate and false memory in the 

DRM procedure (Roediger et al., 1998).  

FTT is essentially an opponent processes theory. Memory 

judgments in the DRM task are based on a generation process 

that produces gist traces at study that lead to false 

memory, as well as a memory editing process that monitors 

retrieval and can reduce false memory. For example, when 

participants are given multiple study–test trials in the DRM 

procedure, list repetition at study increases the 

availability of verbatim traces for those words, and thereby 

increases the discriminability between studied and critical 

words for participants editing their retrieval during test. 

At some point, participants realize that a critical word is 

highly similar to previously studied words, but different 

and not a list member. Thus, accurate memory increases over 

trials, whereas false memory decreases (McDermott, 1996; 

Schacter et al., 1998).  

Since false memories can be experimentally dissociated 

from accurate memories (see Roediger et al., 1998), the 

directed forgetting procedure provides a new dissociation 

test. Unlike the implicit activation or source monitoring 

approaches, FTT suggests that directed forgetting 

instructions will affect precise recall more than false 
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recall. Specifically, if the reduction in false memory 

following forewarning or multiple study–test trials can be 

attributed to a limited ability of subjects to suppress 

false memory by recollection rejection, this same editing 

mechanism may be used to inhibit the false recall of 

critical words following instructions to forget. Directed 

forgetting instructions should inhibit the recall of studied 

words, as previous research has already demonstrated (e.g., 

Bjork, Bjork, & Anderson, 1998; MacLeod, 1998). But, because 

participants have only a limited ability to edit their false 

memory, these instructions may have only a modest effect, if 

any, on inhibiting the recall of critical words. False 

memories for critical words may even survive instructions to 

forget.  

Similarities and differences of IAR and FTT about PR 

The implicit activation and source monitoring 

approaches expect that directed forgetting instructions will 

inhibit precise and false recall in a similar manner in the 

DRM procedure. FTT, on the other hand, predicts that 

directed forgetting instructions will inhibit precise recall 

of list words more than false recall of critical words.  

A FTT (Brainerd & Reyna, 1996, 1998; Brainerd et al., 

1999, 2001) approach holds that studied words and critical 

words are not treated in the same manner. Studied words are 
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represented by verbatim traces and critical words are 

represented by gist traces. Given the limited ability of 

participants to suppress false memory in the DRM procedure 

(e.g., Gallo et al., 1997; McDermott, 1996; McDermott & 

Roediger, 1998; Schacter et al., 1998), participants 

attempting to edit their false memory by recollection 

rejection, following directed forgetting instructions, 

should have had limited success. 

Roediger and his colleagues have expanded Underwood’s 

single process implicit activation hypothesis to an opponent 

processes model involving activation and monitoring (Balota 

et al., 1999; McDermott & Watson, 2001; Roediger, Balota, & 

Watson, 2001; Roediger & McDermott, 2000). Activation is a 

fast-acting, automatic process that can serve to increase 

false memory, whereas monitoring is a slower, more strategic 

control process that can reduce false memory. 

According to FTT, increasing the exposure to the word 

lists during study, either by repetition (Schacter et al., 

1998) or longer exposure durations (McDermott & Watson, 

2001), will lead to more complete verbatim representations 

for studied words and greater discriminability between 

verbatim and gist traces at test. 

In principle, extrapolated IAR theory and FTT can both 

explain why high levels of false recall reflect PR, but the 
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two accounts have different conceptual strengths. A strength 

of IAR account is that PR does not have to be regarded as an 

illusory conscious experience that is constructed at test 

but, rather, it can be viewed as retrieval of memories of 

the physical associates of actual experiences. While the IAR 

approach treat studied and critical words in the same way, 

FTT holds that the representations for studied words and 

critical words are different. Studied words are represented 

by verbatim traces and critical words are represented by 

gist traces.  

According to FTT, list repetition should enhance the 

number of words that have verbatim representations and the 

completeness of those representations, leading to more 

accurate recall by direct access or recognition by 

recollection.  

FTT assumes that false memory in the DRM procedure can 

result from a fast-acting, largely automatic activation or 

generation process, whereas IAR’s hypothesis holds that 

false memory is the result of the conscious activation of 

critical words during study.  

Previous studies of false memory, researchers have 

suggested that theories that include gist-based 

representations might provide a better description of their 

results than an implicit activation account. For example, 
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Koustaal and Schacter (1997) reported false memory for 

categorized pictures that were similar to the study stimuli, 

but unlikely to have been specifically activated during 

study.  

Seamon et al. (2000) reviewed a series of findings 

involving false memory for category associates and 

converging associates, and they argued that FTT was better 

able to account for different false memory findings than an 

implicit activation hypothesis. Recently, Brainerd et al. 

(2001) expanded this argument and concluded that, unlike an 

implicit activation account that is limited to false memory 

for verbal associates, FTT is broader in scope and can 

provide a basis for understanding nonverbal memory errors. 

IAR and FTT views share the idea that a memory 

representation corresponding to the critical distractor is 

stored during encoding. Nevertheless, they differ regarding 

the nature of this representation. The IAR view proposes 

that the critical distractor is generated during encoding, 

and it assumes that the representation of the critical 

distractor contains both semantic and surface information, 

just like the representation of list items.  

In contrast, FTT assumes that representations of list 

items include semantic and surface information, whereas the 

gist trace corresponding to the critical distractor includes 
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only semantic information. Consequently, the critical 

difference between the two views is whether the 

representation of critical distractors and list items differ 

in terms of perceptual detail. According to the IAR view, 

they involve similar amounts of surface information, whereas 

according to FTT view, critical distractors involve much 

less surface information than list items. False memories 

tend to occur under those conditions when participants rely 

on gist during a memory test rather than verbatim memories 

(see Cabeza & Lennarston, 2005).  

FTT (Reyna, 1995; Reyna & Brainerd, 1995) assumes that 

when subjects encode study materials, they form separately 

and in parallel verbatim and gist representations. As an 

illusory memory has no verbatim trace, it must be based on 

gist. This point of view ascribes the incidence of false 

memories to the constant cueing of gist representation that 

cause subjects to report they in fact experienced the 

critical words that were actually only inferred (Reyna, 

1996, 1998). When subjects are exposed to word lists that 

repeatedly cue certain meanings (e.g., nurse, hospital, 

stethoscope, clinic, sick, medicine, physician, surgeon) 

false alarm to distractors that instantiate those meanings 

(e.g., doctor) are followed mainly by remember judgments, 

and specific source information from the study phase (e.g., 
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presentation’s position, speaker’s voice) can be incorrectly 

attributed to them (Reyna and Lloyd, 1997).  

True memories for actual experience are independent of 

inferred memories based on knowledge (e.g., Reyna & Kiernan, 

1994). According to Reyna, (1996), knowledge should affect 

memory for gist, but not verbatim memories. This is because 

gist memories conserve meaning, and meaning depends on 

knowledge. In FTT, knowledge effects depend on the nature of 

the memory test (i.e., whether tests tap gist or verbatim 

memories).  

In former studies the level-of-processing condition has 

been found that lists encoded with regards to their meaning 

are better remembered than are lists processed at a 

superficial level (Craik & Lockhart, 1972; Craik & Tulving, 

1975), and consequently might be expected to show a higher 

likelihood of false recall.  

It is presumable according to studies about 

interference that when the lists are presented in a 

consistent pure voice it could raise PR experience for 

critical distractors. Retrieval time manipulations at the 

test phase have been presumed that false alarm rates will 

increase as retrieval time lengthens (Brainerd, Reyna, 

Wright, & Mojardin, 2003). 

Smith and Hunt (1998) contend that successful 
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discrimination between studied and nonstudied items at 

retrieval depends on differential processing at encoding. 

Lists encoded with respect to their meaning are better 

remembered than are lists processed at a superficial level 

(Craik & Lockhart, 1972; Craik & Tulving, 1975), and 

therefore might be expected to show a higher probability of 

false recall. The theoretical interpretations of deep 

encoding instructions are that they increase gist memories 

and increase false memories. According to Goodwin, Meissner, 

and Ericsson, (2001), in an experiment in which depth of 

processing was manipulated, Toglia et al., (1999) found a 

higher likelihood of false recall when participants encoded 

semantic properties of the presented words than when they 

encoded surface properties of the presented words.  

As noted by Rhodes and Anastasi (2000), subjects who 

participate in a deeper level of processing recall 

considerably more list items and critical distractors. 

Deeper cognitive processing of an item at encoding (e.g., 

rating the pleasantness of each word of the list) will lead 

to very precise recollection. On the contrary, shallow 

cognitive processing (e.g., determining how many vowels are 

in a particular word) will lead to poorer memory 

performance. Toglia and Neuschatz (1996; 1997) predict that 

intrusions of critical unpresented items should occur 

 



 
 

64

predominately at later output positions (where 

reconstruction is more likely). Toglia and associates 

(Toglia & Neuschatz, 1996, 1997; Toglia, Neuschatz, and 

Goodwin, 1999) predict that instructions to process the 

meaning of studied targets, rather than surface form, should 

also increase later reliance on reconstructive retrieval 

(Reyna & Kiernan, 1994), by increasing false recall if 

reconstructive retrieval is responsible. Toglia et al. 

(1999) confirmed that meaning instructions increased false 

recall. 

As prior studies have found, a task that directs 

subjects to access the meaning of studied items makes it 

more probable that they will identify the gist and process 

semantic features (Toglia et al., 1999). While access to 

such information should support good memory for actually 

presented items, it may also faster the formation of false 

recollections. As the gist of material is retained better 

than verbatim aspects (Reyna & Brainerd, 1995), any study 

condition that concedes subjects to concentrates on gist 

should also increase the incidence of theme-consistent 

intrusions (Reyna & Kiernan, 1994).  

In the same sense, Thapar and McDermott (2001) argued 

that semantically processed lists show higher levels of 

later false recall than superficially processed lists. 
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Rhodes and Anastasi (2001) manipulated levels of processing 

of the studied list reporting that semantically processed 

lists led to greater false recall than did superficially 

processed lists. The manipulation at encoding of a deeper 

level of processing led to greater activation of the list 

items and their associates, including the critical 

distractors. The subjects in the deep level of processing 

condition recalled considerably greater proportion of 

critical distractors than those in the shallow level of 

processing condition. 

The conception of remembering posit by Bartlett’s 

(1932) contends that memory for specific details of an event 

decays over time, whereas schema-consistent information 

remains relatively intact over time. Toglia et al., (1995a) 

varied levels of processing during encoding and demonstrated 

that true and false recall happens more often after deep, 

semantic processing (e.g., a pleasantness rating task) than 

after shallow processing (e.g., counting the vowels in each 

word of the list). This manipulation shows that encoding 

factors influence later likelihood of false recall. 

Likewise, it has been proved that manipulations of 

retrieval time at the test phase have influence on false-

alarms rates. It is well know that verbatim memories go 

through a faster process than gist memories, in other words, 
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the verbatim memories are retrieved much faster than the 

reconstructed memories from gist, which is a lower process. 

This manipulation is critical in the sense that it allow us 

to know whether the PR phenomenon is due to a verbatim false 

memory or is due to a reconstruction of gist.  

Related distractors are assumed to be poorer retrieval 

cues for verbatim traces of their corresponding targets than 

for gist traces (Brainerd et al., 1995). Therefore, more 

time should be required, on average, for related distractors 

to gain access to verbatim traces than to gain access to 

gist traces, leading to the prediction that false alarm 

rates will initially increase as retrieval time lengthens, 

but will eventually decrease.  

Manipulations at the test phase such as retrieval time 

are critical because they can give information about whether 

or not the PR phenomenology is due to false verbatim memory 

or whether is due to a reconstruction of gist. In IAR theory 

having a short retrieval time is not anymore the 

disadvantage for distractors than is for a target; that is 

the same on the verbatim trace.  

If the gist theory (FTT) is correct, the short 

retrieval time is going to be much more a disadvantage for 

critical distractors than is for targets, since PR is based 

on a gist reconstruction process while for targets true 
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recollection is based on retrieval on the verbatim trace. 

FTT says that the PR is false; it is constructed for the 

fact that it has a very strong gist memory.  

According to IAR theory shouldn’t be any difference 

between targets and critical distractors in terms the way 

they are written down on the memory test. According to FTT, 

the critical distractor will be later on average in the 

writing down report on the memory test. 

Another manipulation at the study phase is the voice of 

the lists presentation; it is supposed that when the lists 

are presented in a constant pure voice it could raise PR 

experience for critical distractors (e.g., “doctor”). It 

shouldn’t happen the same effect for targets, the verbatim 

releases is different when a physical memory is experienced.  

The recollective experienced actually obtained for a 

presented item like “hospital” is based on physical 

information. What usually happens when the presentation is 

very similar (i.e., pure, same voice) interferences with 

physical memory occurs. If the words “nurse”, “hospital”, 

“office”, are presented in the same voice that is not 

physically distinctive, but if the list present the word 

“hospital” in a male voice, and “stethoscope” in a female 

voice is more physical distinctive. Presenting the word 

lists in mixed voices could have much more impact in true 
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recollections than phantom recollections. 

In conjoint recall, subjects study DRM lists and then 

perform free recall under three types of instructions: T 

(recall only targets), R (recall only unpresented semantic 

associates), and TR (recall targets and unpresented semantic 

associates). Similar to familiarity, a probe that provokes 

PR would be accepted in the T and TR conditions, but 

different of familiarity, it would be rejected in the R 

condition. PR of a distractor’s presentation causes it to be 

treated as a target should ideally be treated. 

True and phantom recollection are studied by estimating 

direct access to target and direct access to critical 

distractors parameters for treatment conditions of a 

conjoint recall using DRM lists. There are different memory 

processes responsible for true and phantom recollection. 

True recollection, according to FTT, is a by-product of 

direct-access of verbatim traces and phantom recollection is 

a by-product of constructive processing of gist (see Reyna & 

Lloyd, 1997). 

In order to figure out whether PR is caused by either 

verbatim (IAR predictions) or gist memory representations 

(FTT predictions) of memory, I conducted two experiments 

that involved the experimental manipulations mentioned 

above.   
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I investigated the effect of levels of processing in PR 

by using well-defined and qualitatively different encoding 

manipulations. Specifically, I applied the shallow-level-of-

processing versus the deep-level-of-processing conditions. 

Based on prior findings I predicted that I would obtain a 

higher probability of false recall when subjects encode 

semantic properties than when they encode surface properties 

of the presented words (Goodwin, Meissner, and Ericsson, 

2001).  

I explored the effects of Retrieval time at the test 

phase. As already stated, it is presumed that PR rates will 

increase as retrieval time lengthens (Brainerd, Reyna, 

Wright, & Mojardin, 2003). Accordingly, I predicted that as 

Retrieval time increases, PR will also increase. 

I examined the impact of the types of voice (Pure vs. 

Mixed voice) in PR rates. Prior studies have found that 

Pure-voice lists presentations produce more false recall for 

Critical distractors than for Mixed-voice (Brainerd, Howe, & 

Reyna, 1996), more than when these are presented in combined 

voices. I expected, based on these findings, that Pure-voice 

lists presentation would produce more PR than Mixed-voice. 

According to previous studies, when the words are presented 

in the same voice, they are not physically distinctive, but 

if the list presents the words in Mixed-voice it is more 
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physically distinctive. In this regard, I anticipate that 

presenting the word lists in mixed voices could have much 

more impact in true recollections than in phantom 

recollections. 

In addition, the conjoint recall mathematical model was 

partially applied to this study. Unfortunately, the complete 

model was not available at the time of data analyses. I used 

the instructional manipulations that stemmed from the model 

in order to dissociate the phenomenology of remembering. As 

mentioned before, the most well-liked method applied to 

corroborate whether subjects “remember” or “know” the words 

they report in a free recall test was the remember/know 

procedure developed by Tulving (1985). The subjectivity 

derived from the subjects’ introspection has been the most 

common suggested deficiency of this procedure. 

Conjoint recall methodology allows us to implement 

three types of instructions when subjects perform a free 

recall test of the DRM lists just studied. These 

instructions are: T (recall only targets), R (recall only 

unpresented semantic associates), and TR (recall targets and 

unpresented semantic associates). A probe that induces PR 

would be accepted in the T and TR conditions, but it would 

be rejected in the R condition. Therefore, PR of a Critical 

distractor’s presentation causes it to be treated as a 
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target should be treated. The primary purpose of these 

instructional conditions was to allow true recollection, and 

phantom recollection to be estimate. 

These experimental manipulations were shared by the two 

experiments in this study. Nonetheless, I added Repetition 

(One-presentation vs. Three-presentation lists) as another 

experimental manipulation to the second experiment. Previous 

studies have found that Repetition of the presented material 

strengthened the verbatim memory representation of the 

content material (Ceci & Bruck, 1995). In this regard, I 

presented half of the lists one time, while the others are 

presented three times. 

As previously mentioned, both experiments in this study 

were conducted with culturally and linguistically diverse 

populations. The population in the first experiment was 

comprised of fully English proficient English speaking 

university undergraduate students from the United States. 

The population in the second experiment was comprised of 

fully proficient Spanish speaking university undergraduate 

students from Mexico. The rational of conducting these two 

experiments with culturally and linguistically diverse 

populations was to test the theoretical predictions of PR 

using the two leading theories in the field, and to verify 

whether culture and language have an effect on the PR 
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phenomenology under the same experimental conditions. 
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CHAPTER 3 

 

METHOD 

Two experiments were designed for this study. The main 

purpose of these experiments was to test the IAR and FTT’s 

hypotheses about PR phenomenology. In addition, both 

experiments were conducted with culturally and 

linguistically diverse populations in order to verify 

whether culture and language has an effect on the PR 

phenomenology under the same experimental conditions. The 

first experiment was conducted with fully English proficient 

English speaking university undergraduate students from the 

United States. The second experiment was conducted with 

fully proficient Spanish speaking university undergraduate 

students from Mexico.  

Experiment 1 

Subjects 

Ninety college students from a large southwestern 

university in Arizona participated in this experiment. 

Subjects were recruited from an undergraduate course in 

psychology and courses in special education, rehabilitation 

and school psychology. Participation was voluntary and 

resulted in extra credit. Written consent was obtained 

before subjects participated in the experiment. 
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Design 

The design was a 2 X 2 X 2 X 3 analysis of variance 

(ANOVA). The first two factors, voice manipulation (Pure-

voice versus Mixed-voice), and retrieval time (60 seconds 

versus 90 seconds) were within-subject factors. The next two 

factors, level of processing condition (pleasantness rating 

versus identification letter), and testing instructions (T, 

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

accept both targets and related distractors) were between-

subject factors.  

Materials 

Sixteen of Deese, Roediger, and McDermott’s (DRM) 

highest associative strength word lists were recorded onto 

separate tapes (Stadler, Roediger, & McDermott, 1999). Each 

of the 16 tapes consisted of a list of 15 words. The 15 

words are associates of a critical unpresented word. For 

example, the critical target word “window” would include the 

following 15 associates:  door, glass, pane, shade, ledge, 

sill, house, open, curtain, frame, view, breeze, sash, 

screen, shutter. The 15 words in each list were presented in 

order of strongest to weakest associative strength relative 

to the critical target word (Appendix A). The 16 lists were 

recorded onto audiotape in both male and female voice at a 

rate of one word every three seconds.  
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 Subjects received a packet containing one of the three 

instructions for the conjoint recall test (T, R, and TR). In 

the T instructions (Appendix B), subjects were told to write 

down as many words as they can remember from the list that 

they just heard. In the R instructions (Appendix C), 

subjects were expected to write down as many words as they 

can think of that are not presented, but related to the 

words on the list. In the TR instructions (Appendix D), 

subjects were told to write down all the words they can 

remember from the presented list, and to write down as many 

words as they can think of that are not presented, but 

related to the words on the list. 

Procedure  

Subjects were randomly selected from the psychology and 

special education courses, then they were assigned to a 

group that participated in a two-step procedure (study 

phase-test phase) performed during one session. The two 

steps were: 

1) A study phase where subjects received either deep 

or shallow encoding instructions. The subjects 

were randomly given either the deep encoding 

instructions, in which they rate the pleasantness 

of each word, or the shallow encoding 

instructions, in which they identify the number of 
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vowels in each word (Appendix E). Each word list 

was recorded either in male, female or mixed 

voices. Subjects heard each of the 16 individually 

recorded word lists either in male, female, or 

mixed voices presented one at a time. Each list 

was randomly selected for presentation from the 

set of the sixteen total word lists.  

2) A testing phase, where subjects were allowed 

either 60 seconds or 90 seconds to retrieve the 

words presented on the lists following each of the 

three conjoint recall instructional conditions (T, 

R, TR). 

Subjects were informed that they would hear a series of 

word lists presented via an audio cassette recorder. Such 

word lists were recorded in either male, female, or mixed 

voices and were randomly presented. Subjects also were told 

that following each list they will be tested for recall. 

Prior to the presentation of a list, each subject was given 

a packet of instructions, in which they wrote their names 

and/or ID’s numbers. Packets were randomly assigned to each 

subject. Subjects were asked to read the encoding 

instructions. Depending upon which packet the subject 

received, they were asked to either rate the pleasantness of 

each word, or to identify the number of vowels within each 
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word. Subjects in the semantic condition were informed that 

after they hear each word they would have to rate it for 

pleasantness on a 1-5 Likert-type scale. The scale ranged 

from 1, very unpleasant, to 5, very pleasant. The subjects 

were encouraged to use the whole scale and to choose the 

rating that most accurately represents their pleasantness 

judgment for each verbal item. In the nonsemantic encoding 

condition, subjects were told to circle the number of vowels 

contained in the word that they just heard.  

In the semantic condition, subjects were instructed to 

record their ratings by simply writing a number at the top 

of the sheet reflecting their pleasantness assessment of the 

first item and then proceeding down the page to make each 

successive rating. They also were told that on occasion they 

might experience some indecision, but to try to provide a 

pleasantness rating for each word. Participants in the 

nonsemantic condition were asked to record their responses 

in the same manner by circling the number of vowels 

contained in each word of the list. These subjects were 

further informed that the task will be difficult and they 

should try to provide an answer for every word, but not to 

worry if occasionally they cannot make a circle answer in 

the time allotted. 
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Subjects rated the pleasantness of each word and 

circled the vowels while the recorded list was being played. 

Hence, a rating and a circling occurred as each word on the 

list was presented.  

Subsequent to the presentation of each recorded list, 

subjects were asked to read the next instructional page in 

their packet. This page told the subject which type of 

conjoint recall instructional condition they must follow 

(i.e., T, R, TR). The three instructional conditions were 

applied randomly for each one of the 16 word lists. 

According to these conjoint recall instructions, subjects 

either wrote down all of the words they remember, wrote down 

only related words to the words presented, or wrote down all 

the words they remember plus words related to those 

presented. 

 The amount of retrieval time allowed for each one of 

the recall lists was randomized:  60 seconds or 90 seconds 

per list. This procedure was then followed for the fifteen 

remaining word lists. 

Experiment 2 

Subjects 

Ninety college students from a large northwestern 

university in Sinaloa, Mexico participated in this 

experiment. Subjects were recruited from undergraduate 
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courses in psychology. Participation was voluntary and 

resulted in extra credit. Written consent was obtained 

before subjects participate in the experiment. 

Design 

The experiment involved a 2 X 2 X 2 X 2 X 3 analysis of 

variance (ANOVA) design. The first three factors: 1) 

retrieval time (60 seconds versus 90 seconds), and 2) voice 

manipulations (pure versus mixed voice), 3) number of 

repetitions of word lists (one time versus three times), 

were within subjects factors, the other factors: 1) level of 

processing (deep versus shallow), and 2) testing 

instructions (T, accept only targets; R, accept only related 

distractors; TR, accept both targets and related 

distractors) were between-subject factors. 

Materials 

Sixteen of Deese, Roediger, and McDermott’s (DRM) highest 

associative strength word lists were translated to Spanish 

and recorded onto separate tapes (Stadler et al., 1999). 

Each of the 16 tapes consisted of a list of 15 words. The 15 

words are associate words of a critical unpresented word. 

For example, the critical target word “window” would include 

the following 15 associates:  door, glass, pane, shade, 

ledge, sill, house, open, curtain, frame, view, breeze, 

sash, screen, shutter. The 15 words in each list were 
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presented in order of strongest to weakest associative 

strength relative to the critical unpresented word (Appendix 

F). The 16 lists were recorded onto audiotape in both a male 

and female voice at a rate of one word every three seconds.  

Subjects received a packet containing one of the three 

instructions -previously translated to Spanish language- for 

the conjoint recall test (T, R, and TR). In the T 

instructions (Appendix G), subjects were told to write down 

as many words as they could remember from the list that they 

just heard. In the R instructions (Appendix H), subjects 

were expected to write down as many words as they could 

think of that are not presented, but related to the words on 

the list. In the TR instructions (Appendix I), subjects were 

told to write down all the words they could remember from 

the presented list, and to write down as many words as they 

could think of that are not presented, but related to the 

words on the list. 

Procedure 

Subjects were randomly selected from courses of psychology. 

They participated in a two-step procedure (study phase-test 

phase) performed during one session. The two steps were: 

1. A study phase that involved listening to each of the 

word lists either one time or three times and either 

in male, female, or mixed voices. Subjects received 
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either deep or shallow encoding instructions 

(Appendix J). The subjects were randomly given 

either the deep encoding instructions, in which they 

rate the pleasantness of each word, or the shallow 

encoding instructions, in which they identify the 

number of vowels in each word. Each word list was 

recorded in both male and female voice. Subjects 

heard each of the 16 individually recorded word 

lists either in male, female, or mixed voices 

presented one at a time. Each list was randomly 

selected for presentation from the set of the 

sixteen total word lists.  

2. A testing phase, where subjects were allowed either 

60 seconds or 90 seconds to retrieve the words 

presented on the lists following one of the three 

conjoint recall instructional conditions (T, R, TR). 

Subjects were given a packet of instructions at the 

start of the experiment, in which they should write their 

names and/or ID’s numbers. The order of the sixteen lists 

were randomized so that subjects could be exposed to half of 

the lists (eight lists) only one time and the other half 

(eight lists) three times. Half of the lists presented one 

time were randomized in order to be heard four of them by a 

mixed voice (both male and female) and the remaining four by 
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a pure voice (either male or female). For the eight word 

lists that were presented three consecutive times, four were 

given in a mixed voice and the remaining four were presented 

in a pure voice. 

 Packets were randomly assigned to each subject. 

Subjects were asked to read the encoding instructions. 

Depending upon which packet the subject received, they were 

asked to either rate the pleasantness of each word, or to 

identify the number of vowels within each word. Subjects in 

the semantic condition were informed that after they heard 

each word they should rate it for pleasantness on a 1-5 

Likert-type scale. The scale ranged from 1, very unpleasant, 

to 5, very pleasant. The subjects were encouraged to use the 

whole scale and to choose the rating that most accurately 

represents their pleasantness judgment for each verbal item. 

In the nonsemantic encoding condition, subjects were told to 

circle the number of vowels contained in the word that they 

just heard.  

In the semantic condition, subjects were instructed to 

record their ratings by simply writing a number at the top 

of the sheet reflecting their pleasantness assessment of the 

first item and then proceeding down the page to make each 

successive rating. They also were told that on occasion they 

might experience some indecision, but to try to provide a 
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pleasantness rating for each word. Participants in the 

nonsemantic condition were asked to record their responses 

in the same manner by circling the number of vowels 

contained in each word of the list. These subjects were 

further informed that the task would be difficult and they 

should try to provide an answer for every word, but not to 

worry if occasionally they could not make a circle answer in 

the time allotted. 

Subjects rated the pleasantness of each word and 

circled the vowels while the recorded list was being played. 

Hence, a rating and a circling occurred as each word on the 

list was presented.  

Subjects heard each one of the 16 individual word 

lists; then, immediately read the instructions; then, did a 

recall test for that particular list. This process will be 

repeated 16 times. For the eight lists that were presented 

one time, subjects were given a 60 second retrieval time for 

four of those lists, and 90 seconds of retrieval time for 

the other four lists. For the eight word lists that were 

presented three consecutive times, subjects were likewise 

given 60 seconds for four of the lists and 90 seconds for 

the remaining four.  
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CHAPTER 4 

 

RESULTS 

In this section I present the results of experiments 

one and two. I pay close attention to how the independent 

variables influenced True Recall and False Recall. The main 

interest of this work is on those false memories called PR 

(reports of Critical distractors), although the results on 

false recall for other related distractors will also be 

described. 

The overall organization of this part is as follows: 

For both experiments, I present first the results on how 

each variable alone, and combined with others, affected True 

recall and PR.  The nonsignificant results will not be 

followed up in the description. 

Experiment 1 

The results I report were obtained from a 2 X 3 X 2 X 2 

repeated measures Analysis of Variance (ANOVA) design. The 

first two factors, Level of Processing (shallow vs. deep) 

and Test Instructions (T, R, TR) were between subjects. The 

last three, Retrieval Time (60-seconds vs. 90-seconds), and 

Type of Voice (pure versus mixed) were within subjects 

factors.  
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Recall proportions supplied the dependent variable, so 

that data for Targets and Distractors could be included in 

the same ANOVA. It is important to point out that the True 

recall (e.g., nurse) mean proportions correspond to subjects 

reports of Targets (maximum= 240); PR corresponds to the 

mean proportions of reporting Critical Distractors (e.g., 

doctor) with a maximum of 16, one per list; and False recall 

corresponds to the rates of reporting Related distractors 

(e.g., cardiologist; meaning-connected distractors different 

from the Critical Distractor) whose mean proportion is 

impossible to calculate, due to the open possibility of 

subjects to make an undetermined number of associations.  

Descriptive statistics for recall of Targets and 

Critical Distractors are reported in the first line of Table 

1. From what is shown there, two qualitative patterns are 

noticeable. First, as validity check on the three types of 

instructions, levels of Target recall across these 

conditions varied in the expected manner.  

True Recall 

The effects of Test Instructions for Targets (True 

recall) were significant, F(2,87)= 325.45, p < .05. If 

subjects followed instructions, Target recall should be much 

higher under T than R instructions (because Targets are to 

be avoided during R recall), and it should be somewhat 
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higher under TR than T instructions (if some reconstructed 

Targets in the T condition fail to pass the metacognitive 

judgment check). As shown, this was the observed pattern. 

Table 1 

Mean recall proportions for Targets and Critical distractors 
by Type of Instruction 
 

                Type of Instruction 

Items            T     R          TR 

Targets      48.75   4.22    54.89  

Critical distractors   37.06      38.56    64.87 

 

Level of Processing produced significant differences 

for True recall F(1,88)=6.051, p < .05. As shown in Table 2, 

Targets under deep Level of Processing had a greater mean 

proportion than under shallow Level of Processing.  

Table 2 

Means proportion of Level of processing for Targets and 
Critical distractors 

 

           Level of processing 

Items    Shallow   Deep 

Targets    31.35    43.59 

Critical distractors 46.13        47.13 
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It is not an unexpected result, if we take into account 

that prior studies have reported that deep processing of the 

learning material benefits memory for true recall (Payne et 

al., 1996). 

The effects of Retrieval time showed no significant 

effects on Targets, F(1,84)=3.230, p > .05.  

As Table 3 Shows, subjects had similar rates of True 

recall under 60-seconds than under 90-seconds. 

Table 3  

Means proportions of Retrieval time for Targets (True 
recall) and Critical distractors (Phantom recollection) 
 

Retrieval Time 

Items     60 seconds 90 seconds 

Targets      35.85    36.91 

Critical distractors  43.75        49.25 

 

Type of Voice produced significant differences in True 

recall F(1,84)= 12.990, p < .05. As line one on Table 4 

shows, the mean proportion of Pure voice (37.43) was greater 

than the mean of Mixed voice (35.33). Although, based on 

prior studies, the differences between these mean 

proportions were reverse as it was expected. An appropriate 

analysis is reserved for the Discussion section. 
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The interaction of Type of Voice and Retrieval Time 

produced no significant differences for True Recall 

F(1,84)=.832, p >.05 . As shown in Table 5, the means 

proportions for each combination were similar. Although 

there was a tendency of Retrieval time to produce a greater 

true recall under 90-seconds retrieval time. 

Table 4  

Means proportions of Type of voice for Targets and Critical 
distractors 
 

Type of voice 

Items    Pure     Mixed 

Targets     37.43        35.33 

Critical distractors 46.63            46.38 

 

Table 5 

Means proportions for the interaction of Type of voice and 
Retrieval time for Targets (True recall) 
 
     Types of voice 

Ret time  Pure voice   Mixed voice 

60 sec  37.65     34.05    

90 sec  37.22     36.60 

 

Type of voice and testing instructions also showed 

significant interaction F(2,84)=4.220, p <.05. As shown in 
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Table 6, Pure-voice had greater mean proportion than Mixed-

voice in T (50.21 vs. 47.29) and TR instructions (56.58 vs. 

53.19), excluding R instruction (4.19 for Pure-voice vs. 

4.25 for Mixed-voice). 

Table 6 

Means proportions for the interaction of Type of voice and 
Testing instructions for Targets 
 

              Testing instructions 

Type of voice   T    R     TR 

Pure     50.21  4.19   56.68 

Mixed    47.29  4.25       53.19 

 

The following interactions did not reach significance 

for True Recall: Type of voice, Level of processing, and 

Testing instructions, F(2, 84)=.235, p >.05; the interaction 

of Type of Voice with Level of Processing F(1,84)=.293, p 

>.05; Retrieval time and testing instructions F(2,84)=.047, 

p >.05; Retrieval time and Level of processing, 

F(1,84)=.039, p >.05.  

The overall interaction of Retrieval time, Type of 

Voice,  Level of Processing, and Test instructions was not 

significant, F(2,84)=.296, p > .05. Special discussion is 

reserved about the reasons to have all these interactions 

non significant for True recall.  
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Phantom Recollection  

As previously mentioned, PR refers to subjects 

recollections of the Critical Distractors of each word list. 

Then, subjects could report a maximum of 16 critical words, 

divided according to the combination of the variables.  

As expected, Testing Instructions produced significant 

differences in the amount of recollecting the Critical 

Distractors F(2,87)= 16.79, p < .05. As it was seen in Table 

1, under T instructions, subjects had smaller mean 

proportions (37.06) than under R instructions (38.56), and 

under TR instructions (64.87). Subjects who receive T 

instructions should avoid reporting information that was not 

presented during the learning phase. This is different from 

R and TR instructions, where subjects are explicitly asked 

to report information that is related to targets. 

Considering this, it is important to say that the present 

rate of PR under T instructions is about the typical rate 

reported in prior studies (Brainerd et al., 2005). The rates 

of recollecting Critical Distractors under R and TR 

instructions are also in accordance with prior studies, and 

will be closely analyzed in the Discussion section.  

Although Level of Processing did affect True Recall, it 

did not affect PR F(1,88)=.039, p > .05. Table 2 shows that 

the mean proportion produced for Critical distractors under 
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Shallow processing (46.13) was not significantly different 

from the mean proportion under Deep processing of (47.13). 

Retrieval time tested the explanations of IAR and FTT 

about PR. As previously mentioned, for FTT, a short 

Retrieval time is not a disadvantage for Critical 

distractors as it is for Targets. As we know, verbatim, the 

preferential memory base for Targets is rapidly accessed 

from memory but is highly sensible to interference; 

meanwhile gist takes longer to be accessed but is more 

resistant to interference (Brainerd et al., 1995).  

Table 7 

Means proportions for the interaction of Type of voice and 
Retrieval time for Critical distractors 
 
                               Type of voice  

Retrieval time     Pure voice     Mixed voice 

60 sec    44.50    43.00   

90 sec    49.00    49.75 

 

IAR suggests that as Retrieval time increases the 

possibility of making associations also increases, so PR 

would also increase. The proper ANOVA supported this, 

F(1,84)=5.052, p < .05. As can be seen in Table 3, the mean 

proportion for Critical distractors under 60-seconds time of 
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retrieval (43.75) was smaller compared to 90-seconds 

(49.25). 

Type of voice did not produce significant differences 

for PR F(1,84)=.048, p > .05. As Table 4 describes, the mean 

proportion for Pure-voice (46.63) was not significantly 

different from that for Mixed-voice (46.38).  

The interaction between Type of voice and Retrieval 

time was not significant F(1,84)=.588, p > .05. As shown in 

Table 7, 60-seconds Retrieval time produced similar mean 

proportions for both Types of voices such as it happened 

with 90-seconds of Retrieval time. 

Table 8 

Means proportions for the interaction of Type of voice and 
Testing instructions for Critical distractors 
 

              Testing instructions 

Type of voice   T    R     TR 

Pure      38.63     34.50      67.63 

Mixed     35.50     42.63      62.13 

 

The Type of Voice and Testing instructions produced an 

interesting interaction F(2,84)=3.188, p <.05. As it is 

specified in Table 8, Pure-voice had greater mean proportion 

than Mixed-voice in T (38.63 vs. 35.50) and TR instructions 

(67.63 vs. 62.13), but not in R instruction (34.50 for Pure-
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voice vs. 42.63 for Mixed-voice). Under R instructions, 

subjects are invited to report only meaning-connected 

information to Targets and that could make subjects to 

report greater mean proportions of Critical distractors. 

However, that would differ if PR is based on verbatim 

memories, as IAR proposes. 

Table 9 

Means proportions of the Interaction of Level of processing 
and Type of voice for Critical distractors 
 

                    Level of processing 

Type of voice   Shallow    Deep 

Pure     45.50    48.25 

Mixed    46.75    46.00 

 

Type of Voice and Level of Processing showed no 

significance interaction F(1,84)=.354, p >.05. As Table 9 

specifies, Mixed-voice produced similar mean proportions for 

both Shallow (46.75) and Deep processing (46.00). However, 

Pure-voice means proportions were greater for Deep (48.25) 

than Shallow processing (45.50). These effects will be 

discussed in the following section. 

Retrieval time and Level of processing indicated no 

significant interaction either F(1,84)=.509, p >.05. As 

Table 10 shows, 60-seconds Retrieval time produced similar 
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proportions of PR s with both Shallow (44.13) and Deep 

processing (43.25). Nevertheless, Deep processing appeared 

with an apparent greater mean proportion (51.00) than 

Shallow processing (48.13) for 90-seconds Retrieval time. 

The overall interaction of Retrieval time, Type of 

voice, Level of processing, and Testing Instructions was not 

significant, F(2,84)=.436, p > .05. 

Table 10 

Mean proportions of the Interaction of Level of processing 
and Retrieval time for Critical Distractors (Phantom 
recollection) 
 

                Level of processing 

Retrieval time   Shallow    Deep 

60 seconds   44.13    43.25 

90 seconds   48.13    51.00 

 

False Recall for Related Distractors 

Reporting these results is important, because in the 

general area of false memories it is common to find that 

subjects tend to report information that is closed in 

meaning to Targets, but is not considered PR. As mentioned, 

PR is an illusory phenomenology that makes critical 

distractors to be treated as Targets, instead of 

distractors. Prior Studies have reported that, 
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phenomenologically, related distractors are hardly non-

reported under R and TR instructions (Brainerd, et al, 

2001).  

Making this distinction, I considered important to 

present the False recall indices that are not PR in order to 

have a more complete picture of the True versus False 

memories reported. 

Table 11 

Means of Testing instructions for Related and Critical 
distractors 
 
Items     Type of Instruction 

        T     R          TR 

Related distractors    6.81   118.59    15.07  

Critical distractors   5.94         6.17    10.38 

 

Since the amount of related distractors that a subject 

could report varies, I will not present them in mean 

proportions as I did for True and Phantom recall. I will 

present their corresponding means. It is fair to say, that 

those means were greater than the means for Critical 

Distractors, because the last had a maximum of 16 and the 

first had no maximum (see Table 11). 

It is not rare that Testing Instructions produced 

significant differences in the amount of recollecting the 
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Related distractors F(2,87)=249.578, p < .05. T instructions 

drew a False recall mean of (M= 6.81), R instructions 

produced a mean of (M=118.59), and TR instruction produced a 

mean of (M=15.07). Once more, these results are consistent 

in conditions were subjects follow the instructions 

correctly. 

Table 12 

Means of Level of processing for Related and Critical 
distractors 
 

           Level of processing 

Items    Shallow   Deep 

Related distractors  50.87    37.79 

Critical distractors 7.38        7.54 

 

Level of Processing did not affect the memory rates of 

False recall, F(1,88)=1.234, p > .05. However, as can be 

seen in Table 12, the means for Related distractors under 

Shallow processing showed a greater mean (M=50.87) than Deep 

processing (M=37.79).These results did not fit the 

theoretical framework of the two theories analyzed and will 

be discussed more deeply in the next section. 

It is presumed that increases of time retrieval 

increases false recall (Brainerd, Reyna, Wright, & Mojardin, 

2003). The appropriate ANOVA confirmed this F(1,84)= 21.642, 
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p < .05. As is described in Table 13, the means for Related 

distractors under 90-seconds of retrieval (25.17) were 

higher than the mean for 60-seconds (20.32).  

Table 13 

Means of Retrieval time for Related and Critical distractors 

Retrieval Time 

Items     60 seconds 90 seconds 

Related distractors   20.32    25.17 

Critical distractors   3.50         3.94 

 

As time of retrieval goes longer, subjects rely more on gist 

contents and open the possibility for recollecting related 

information as if it were target information. 

Table 14  

Means of Type of voice for Related and Critical Distractors 

Type of voice 

Items     Pure    Mixed 

Related distractors   22.48       23.01 

Critical distractors   3.73            3.71 

 

As Table 14 indicates, Type of Voice produced no 

significant effects for False recall F(1,84)=.837, p > .05. 
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The means were similar for Pure voice (M=22.48) and Mixed 

voice (M=23.01). 

Table 15 

Means from the interaction of Type of voice and Retrieval 
time for Related distractors 

 
Types of voice 

Ret time  Pure voice   Mixed voice 

60 sec    11.03       9.29   

90 sec    11.44      13.72 

 

Table 16 

Means of the Interaction of Level of processing and Type of 
voice for False recall 
 

              Level of processing 

Type of voice   Shallow    Deep 

Pure     25.34    18.38 

Mixed    25.53    19.41 

 

The interaction between Type of Voice and Retrieval 

time affected the rates of False recall F(1,84)=6.708, p < 

.05. As shown in Table 15, Mixed voice combined with 90-

seconds produced the greatest mean of False recall. These 

results were as expected from the framework of IAR and FTT 

and deserve specific analyses in the Discussion section.  
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Type of Voice and Level of Processing did not produce 

significant differences for False recollection F(1,84)=.314, 

p >.05. Means generated under shallow processing for Pure 

and Mixed voice were very similar (Pure-voice=25.34 and 

Mixed-voice=25.53), as happened to Deep processing (Pure-

voice=18.38 and Mixed-voice=19.41). Nevertheless, as can be 

seen in Table 16, Shallow processing produced greater means 

than Deep processing, which was not as expected according to 

previous studies (e.g., Toglia, Neuschatz, and Goodwin, 

1999). These results will be discussed in the discussion 

section. 

Table 17 

Mean of the Interaction of Level of processing and Retrieval 
time for Related distractors 
 

                  Level of processing 

Retrieval time   Shallow    Deep 

60 seconds   22.32    17.46 

90 seconds   28.55    20.32 

 

Retrieval time and Level of processing indicated no 

significant interaction F(1,84)=1.602, p >.05. However, as 

Table 17 illustrates, Shallow processing shows a greater 

mean in 90-seconds of retrieval (M=28.55) than in 60-seconds 

(M=22.32).  
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An analogous effect is observed with Deep processing 

(90-seconds M=20.32 and 60-seconds M=17.46). Both Levels of 

processing illustrate that 90-seconds of Retrieval time 

produced greater means. According to prior studies (Toglia 

et al., 1999), the Retrieval time effects are suitable 

compared to previous studies which claim that False recall 

rates will increase as retrieval time lengthens (Brainerd, 

Reyna, Wright, & Mojardin, 2003). 

For False recall as for True recall and PR, the 

interaction between Retrieval time, Type of voice, Level of 

processing, and Testing instructions were not significant, 

F(2,84)=.153, p > .05. 

Experiment 2 

Experiment two has two important differences from 

experiment one: 1) It included Repetition as independent 

variable, and 2) It was conducted with Mexican subjects, 

fully Spanish speakers. The purpose of including repetition 

was to test how it would influence True Recall and PR. It is 

well documented in the false memory literature, that 

repetition of the learning material enhances true memory and 

diminishes false memory (Tussing & Greene 1999). In this 

experiment, subjects had either one or three presentations 

of the to-be-learned word lists and had similar memory tests 

to that of the experiment one. 
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Subjects’ recollection rates for Targets and 

Distractors were submitted to a 2 X 2 X 2 X 2 X 3 repeated 

measures Analysis of Variance. The first three factors: 

Retrieval time (60-seconds v. 90-seconds), Type of voice 

(pure vs. mixed), and Repetition (one-presentation vs. 

three-presentations) were within subjects factors, and the 

others, Level of Processing (shallow versus deep encoding 

processing), and 2) Test Instructions (T, R, TR) were 

between subjects factors. 

First, I present the results on how each variable 

alone, and combined with the others, affected True recall 

and PR. 

True Recall 

As mentioned above, True recall proportions correspond 

to subjects reports of Targets for one-presentation lists 

(maximum= 120) and three-presentation lists (maximum= 120). 

PR proportion rates are defined by the probability of 

reporting the critical distractors of each word list 

(maximum 8). Half of the lists were presented once, and the 

others were presented three times. 

The testing instructions condition produced significant 

effects for True recall F(2,87)=102.973, p < .05. As is 

shown in line 1 of Table 18, the mean proportions in all 

conditions were as expected: greater under T (45.31) and TR 
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(43.65) than under R (8.73) instructions. These results 

confirm that subjects followed instructions properly.  

Table 18 

Mean recall proportions for Targets and Critical distractors 

       Type of Instruction 

Items        T       R          TR 

Targets      45.31  8.73        43.65  

Critical distractors   26.44      33.75    41.88 

 

The Level of processing effects for Targets were not 

significant F(1,88)=.292, p > .05. In this case, subjects 

following shallow processing of learning did not have 

different rates of True recall from those who followed deep 

processing. 

Table 19 

Mean proportions of Retrieval time for Targets and Critical 
distractors 
 

Retrieval Time 

Items     60 seconds 90 seconds 

Targets      31.46    33.68 

Critical distractors  32.75        35.38 

 

Retrieval time condition generated significant main 

effects F(1,84)=11.896, p < .05. As can be seen in line 1 of 
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Table 19, the 90-seconds Retrieval time (33.68) produced 

greater mean proportions than the 60-seconds (31.46). These 

results are consistent with prior studies (Brainerd et al, 

2003). 

Table 20 

Means proportions of Type of voice for Targets and Critical 
distractors 
 

Type of voice 

Items    Pure     Mixed 

Targets     33.51        31.63 

Critical distractors 41.88            26.25 

 

Table 21 

Means proportions of Repetition for Targets and Critical 
distractors 
 

    Repetition of lists 

Items   One-presentation Three-presentations  

Targets     27.00   38.13 

Critical distractors 34.45   33.32   

 

The main effects produced by Types of voice were 

significant F(1,84)=9.168, p < .05. As shown in line 1 of 

Table 20, Pure-voice (33.51) produced greater proportions 

than Mixed-voice (31.63). These results were not as expected 
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based on prior studies and deserve a clear discuss in the 

next section. 

The main effects of Repetition at the study phase were 

observed to be significant F(1,84)=170.223, p < .05. As line 

1 of Table 21 illustrates, the mean proportions of True 

recall generated by Three-presentations (38.13) were greater 

than the One-presentation (27.00). 

The interaction of Retrieval time with Level of 

processing showed no significance F(1,84)=1.029, p > .05.   

Table 22 

Means proportions of the interaction of Retrieval time with 
Type of voice for Targets (True recall) 
 

                Type of voice  

Ret time       Pure voice   Mixed voice 

60 sec         26.77       36.17  

90 sec         40.27       38.72 

 

The interaction of Retrieval time with voice was 

significant F(1,84)=61.390, p < .05. As can be seen in Table 

22, the combination of Pure-voice-90-seconds produced 

greater mean proportions (40.27), than the combination of 

Pure-voice-60-seconds (26.77). Equally, the combination of 

Mixed-voice-90-seconds (38.72) generated greater mean 

proportions than the combination of Mixed-voice-60-seconds 
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(36.17). As expected, the combination of Mixed-voice-60-

seconds (36.17) generated greater proportions than Pure-

voice-60-seconds (26.77). However, Mixed-voice produced 

smaller mean proportions than Pure-voice in combination with 

90-seconds of Retrieval time. 

Table 23 

Means proportions for the interaction of Retrieval time and 
Repetition for Targets (Tue recall) 
 

Retrieval Time 

Presentations   60 seconds    90 seconds 

One       27.90       26.10 

Three     35.02       41.23 

 

The interaction of Retrieval time and Repetition (One 

versus Three-presentation lists) showed significant effects 

F(1,84)=36.216, p < .05. As can be seen in Table 23, 

Retrieval time did show an increase in True recall from 60 

(35.02) to 90-seconds (41.23) Retrieval time in Three-

presentation lists. However, the mean proportions for both 

Retrieval times were similar in One-presentation lists. As 

it was estimated, Three-presentation lists produced greater 

recall proportions than One-presentation. 

The interaction of Type of Voice with Level of 

Processing showed no significant effects for True recall 
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F(1,84)=.691, p >.05. The combination of Pure-voice-Shallow 

(32.62) produced similar mean proportions to the combination 

of Mixed-voice Shallow (30.20). Equivalent effects were 

produced for the combination of both types of voice with 

Deep processing (Pure-voice 34.41 vs. Mixed-voice 33.04). 

Table 24 

Mean proportions for the interaction of Type of voice and 
Repetition for Targets (True recall) 
 

                 Type of voice 

Presentations     Pure         Mixed 

One      33.88     20.12 

Three    33.13         43.13   

 

The interaction of Type of voice with Repetition of 

lists showed significant effects for True recall 

F(1,84)=31.205, p < .05. As Table 24 depicts, Mixed-voice-

Three-presentations (43.13) produced greater True recall 

proportions than Mixed-voice-One-presentation (20.12). 

Mixed-voice generated greater proportions than Pure-voice 

for Three-presentation lists, but One-presentation lists 

produced the reverse effect (Mixed-voice proportions 20.12 

were smaller than Pure-voice proportions 33.88). Based on 

prior studies, it was expected that Mixed-voice would 

produce more True recall than Pure-voice due to the physical 
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distinctiveness of voices. However, these effects were only 

obtained with the repetition of the word lists. These 

results will be analyzed in the discussion section. 

The interaction of Repetition with Level of Processing 

showed no significant effects for True recall F(1,84)=1.041, 

p > .05. As showed in Table 25, the combination Shallow-

Three-presentation (37.41) had similar proportion rates to 

Deep-Three-presentation lists (38.85).  

The overall interaction of Retrieval time, Type of 

Voice, Repetition of lists, Level of Processing, and Test 

instructions was not significant, F(2,84)=.451, p > .05. 

Table 25 

Means proportions of the interaction of Repetition with 
Level of processing for Targets 
 

                     Level of processing 

Presentations   Shallow    Deep 

One      25.41    28.59 

Three     37.41    38.85 

 

Phantom recollection 

As mentioned above, PR corresponds to subjects’ reports 

of Critical distractors (e.g., doctor). The total number of 

word lists is 16, with one Critical distractor per list. 

Half of the lists were presented once, and the other half 
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was presented three times, having the probability of 

reporting a maximum of 8 Critical distractors per condition. 

The effects of Test instructions were significant for 

PR F(2,87)=8.586, p < .05. Table 18 describes the mean 

proportions. Under T instructions, subjects had smaller mean 

proportion (26.44) than under R instructions (33.75), and 

under TR instructions (41.88). The pattern that is 

theoretically expected (Brainerd et al., 2005).  

The Level of processing showed no significant effects 

for Critical distractors F(1,88)=.711, p > .05. Even though, 

the direction of the difference benefits more deep (70.88) 

than shallow processing (65.25). That is the expected 

difference, since a deeper processing strengthens the memory 

for the meaning content of studied material, and makes it 

easier to process such meanings on recall tests.  

Retrieval time condition showed no significant main 

effects for PR F(1,84)=1.062, p > .05. However, as can be 

seen in line 2 of Table 19, the 90-seconds Retrieval time 

(35.38) produced greater mean proportions than 60-seconds 

(32.75). The expected results are in the direction of the 

difference reported by Brainerd et al, (2003), although in 

this case was not significant. 

The main effects of Type of voice showed significant 

differences F(1,84)=41.754, p < .05. As shown in line 2 of 
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Table 20, Pure-voice (41.88) produced greater proportions 

than Mixed-voice (26.25). These results were not as expected 

based on prior studies and deserve a clear discuss in the 

next section. 

Table 26 

Means proportions of the interaction of Retrieval time with 
Types of voice for Critical distractors (Phantom 
recollection) 
 
                                Type of voice  

Ret time       Pure voice   Mixed voice 

60 sec         34.25       31.25  

90 sec         49.00       34.50 

 

PR was not impacted by Repetition F(1,84)=.395, p > 

.05. The mean proportions generated by Three-presentations 

(33.38) were quite similar to One-presentation (34.75). 

The interaction of Retrieval time with Level of 

processing showed no significance either F(1,84)=.000, p > 

.05.  There were minimum differences on recall proportion 

with the interaction of 60-seconds-Shallow (31.50) and 90-

seconds-shallow (33.88). Similarly, the interaction of 60-

seconds-Deep (34.13) produced comparable proportions as 90-

seconds-Deep (36.63). 
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 The interaction of Retrieval time with Type of voice 

showed significant effects for PR F(1,84)=25.606, p < .05. 

Table 26 illustrates that the combination of Pure-voice-90-

seconds produced greater mean proportions (49.00) than the 

combination of Pure-voice-60-seconds (34.25). Similarly, the 

proportion recalled under the combination of Mixed-voice-90-

seconds (69.00) was greater than Mixed-voice-60-seconds 

(62.50).  

Table 27 

Mean proportions of the interaction of Type of voice with 
Repetition for Critical distractors 
 

                 Type of voice 

Presentations     Pure         Mixed 

One      52.25     17.25 

Three    31.50         35.25   

 

The interaction between Retrieval time and Repetition 

showed no significant effects F(1,84)=.133, p > .05. The 60-

seconds-One-presentation condition (33.00) produced similar 

mean proportion than of 60-seconds-Three-presentation 

(32.50). Analogous proportions were produced by the 

combination of 90-seconds-One-presentation (36.50) versus 

90-seconds-Three-presentation (34.25). 
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The interaction of Type of Voice with Level of 

Processing showed no significant effects either 

F(1,84)=2.996, p >.05. The combination of Mixed-voice-

Shallow (26.88) produced similar mean proportions to the 

combination of Mixed-voice-Deep (25.63). However, the 

combination of Pure-voice-Deep (45.38) produced greater PR 

proportions than Pure-voice-Shallow (38.25). These results 

will be discussed in the next segment. 

Table 28 

Means proportions of the interaction of Repetition with 
Level of processing for Critical distractors 
 

                     Level of processing 

Presentations   Shallow    Deep 

One      30.50    39.00 

Three     34.63    32.00 

 

The interaction of Type of voice with Repetition was 

found significant F(1,84)=33.619, p < .05. There were 

crossed effects of Type of voice with one-presentation and 

three-presentation. As Table 27 depicts, Pure-voice-One-

presentation (52.25) produced greater PR than Pure-voice-

Three-presentation (31.50). Three-presentation produced 

similar proportions for both types of voice. One-
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presentation produced greater proportions for Pure-voice 

(52.25) than for Mixed-voice (17.25).  

The interaction of Repetition with Level of Processing 

showed significant effects for PR F(1,84)=6.324, p < .05. As 

can be seen in Table 28, the One-presentation combined with 

Deep processing (39.00) had the greatest mean proportions of 

all. The Three-presentation condition produced the opposite 

effect for Shallow (34.63), and Deep processing (32.00).  

False Recall for Related Distractors 

In this section I present the means of Related 

distractors (False recall) reported by subjects through all 

the combination of variables. As mentioned above, this kind 

of false recall is not accompanied by PR phenomenology. It 

is actually the most common false memory expression. 

Subjects report information that has meaning connected to 

Targets, but is not the representative distractor for that 

information, as is a Critical Distractor. 

As expected, Testing Instructions produced significant 

differences in the amount of recollecting the Related 

distractors F(2,87)=37.916, p < .05. As is shown in Table 

29, T instructions drew a False recall mean of (M=10.90), R 

instructions produced a mean of (M=79.87), and TR 

instruction produced a mean of (M=34.63). Once more, these 
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results are consistent in conditions were subjects follow 

the instructions correctly. 

Level of Processing showed no significant main effects 

for False recall F(1,88)=2.475, p > .05. The mean of Related 

distractors under shallow learning was not different from 

that under deep learning. 

Table 29 

Means of Testing instructions for Related distractors and 
Critical distractors 
 
        Type of Instruction 

Items        T     R          TR 

Related distractors    10.90   79.87    34.63  

Critical distractors    4.23        5.40     6.70 

 

The Retrieval time variable produced significant main 

effects for False recall F(1,84)=19.118, p < .05. As line 1 

of table 30 shows, the means for Related distractors under 

90-seconds of retrieval (M=22.86) were greater than the mean 

for 60-seconds (M=18.95). As time of retrieval goes longer, 

subjects rely more on gist contents and open the possibility 

for recollecting related information as if it were target 

information. 

Type of Voice produced no significant effects for False 

recall F(1,84)=1.754, p > .05. The means produced for False 

 



 
 

114

recall by both Types of voices are similar (Pure voice 

M=21.42 versus Mixed voice M=20.38).  

Repetition showed significant main effects for False 

recall F(1,84)=4.996, p < .05. As indicated in Table 31, the 

means generated by three presentations (21.98) were greater 

than those produced by one presentation (19.83). 

Table 30 

Means of Retrieval time for Related distractors and Critical 
distractors 
 

Retrieval Time 

Items     60 seconds 90 seconds 

Related distractors   18.95    22.86 

Critical distractors   2.62         2.83 

 

The interaction of Retrieval time and Level of 

processing indicated not significant interaction for False 

recall F(1,84)=.172, p >.05. 

Table 31 

Means of Repetition lists for Related distractors 

                 Repetition (One vs. Three-presentation) 

Items     One-presentation Three-presentation  

Related distractors   19.83     21.98 
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The interaction of Type of Voice and Retrieval time was 

significant F(1,84)=29.619, p < .05. Table 32 shows that 

Pure-voice combined with 90-seconds produced the greatest 

mean for False recall. 

The interaction of Retrieval time and Repetition showed 

significant main effects F(1,84)=10.483, p < .05. As seen in 

Table 33, Retrieval time did show an increase of False 

recall from 60-seconds (9.67), to 90-seconds (10.16) when 

combined with One-presentation. Three-presentation produced 

a greater mean for 90-seconds (12.70) than for 60-seconds 

(9.28).  

Table 32 

Means of the interaction of Type of voice and Retrieval time 
for Related distractors 
 
      Type of voice 

Ret time   Pure voice   Mixed voice 

60 sec    8.16           10.79  

90 sec   13.26        9.59 

 

The combination of Type of Voice and Level of 

Processing showed significant interaction F(1,84)=4.832, p 

<.05. As is illustrated in Table 34, means generated under 

shallow processing for Pure and Mixed voice are very similar 

(Pure-voice=17.09 and Mixed-voice=17.78). However, under 
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Deep processing Pure-voice (25.76) produced greater mean 

than Mixed-voice (22.98). 

The interaction of Type of voice with Repetition of 

lists (One-presentation vs. Three-presentation lists) showed 

significant effects for False recall F(1,84)=8.153, p < .05.  

Table 33 

Means of the interaction of Retrieval time with Repetition 
for Related distractors 
 

   Retrieval Time 

Presentations  60 seconds    90 seconds 

One       9.67    10.16 

Three     9.28        12.70 

 

Table 34 

Means of the Interaction of Level of processing and Type of 
voice for False recall 
 

              Level of processing 

Type of voice   Shallow    Deep 

Pure     17.09    25.76 

Mixed    17.78    22.98 

 

As is depicted in Table 35, Pure-voice-One-presentation 

(11.33) produced greater False recall mean than Three-voice-

One-presentation (10.09). Mixed-voice produced the opposite 
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effect, producing greater mean for Three-presentation 

(11.89) than for One-presentation (8.49). 

Table 35 

Means of the interaction of Type of voice with Repetition 

for Related distractors 

                 Type of voice 

Presentations     Pure         Mixed 

One      11.33      8.49 

Three    10.09         11.89   

 

The interaction of Repetition with Level of Processing 

showed no significant effects for False recall F(1,84)=.172, 

p > .05.  

Table 36 

Means of the interaction of Testing instructions and 
Retrieval time for Related distractors  
 
           Type of Instruction 

Retrieval time      T    R          TR 

60-seconds    5.23         36.46        15.14 

90-seconds        5.67   43.40    19.50     

 

The combination of Retrieval time with Testing 

instructions showed main effects significance F(2,84)=4.465, 

p < .05. As shown in Table 36, the means produced in each of 
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instructions were greater for 90-seconds than for 60-seconds 

of retrieval. 

The overall interaction of Retrieval time, Type of 

Voice, Repetition of lists, Level of Processing, and Test 

instructions was not significant, F(2,84)=2.123, p > .05. 

 

 



 
 

119

CHAPTER 5 

 

DISCUSSION 

This study has been developed in order to examine the 

memory mechanisms that are responsible of True and PR. Two 

leading theories (IAR and FTT) that explain the PR 

phenomenology are evaluated. To examine the presence and 

performance of these memory mechanisms, I present 

theoretical implications of the results for the two 

experiments, conducted with culturally and linguistically 

diverse populations. I applied experimental manipulations 

that, in agreement with prior studies, have a decisive 

impact in either verbatim or gist memory representations 

(Toglia & Neuschatz, 1997; Craik & Tulving, 1985). 

As mentioned above, other theories have already 

suggested the existence of different memory mechanisms for 

True recall and PR (Brainerd et al, 2001). For this study, I 

used the DRM paradigm which includes proved procedures to 

provoke phantom recollections. This paradigm has revealed 

that subjects falsely recollect very specific details about 

the occurrence of strong semantically related distractors 

(Critical distractors) in the study lists. In the DRM 

paradigm subjects are presented with lists of words (e.g., 

bed, rest, nap…) in which all the items are related to a 
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non-presented Critical distractor (e.g., sleep). Despite the 

fact that it was never explicitly presented, people falsely 

recall the critical distractor at very high rates.  

One way of understanding this is to assume that, 

subjects implicitly assume that Critical distractors were 

presented.  In other words, when subjects are listening to 

the lists of words (e.g., bed, rest, nap...) the Critical 

distractor “sleep” suddenly pops up into his or her mind.  

The well-known memory psychologist, Ben Underwood (1965) 

called such responses Implicit Associative Responses (IAR), 

and used the concept to explain a number of memory 

phenomenon such as the word frequency effect. According to 

the Underwood’s (IAR) view (e.g., McDermott, 1996, 1997; 

Roediger & McDermott, 1995; Roediger et al., 1998; 

Underwood, 1965), critical lures are explicitly or 

implicitly generated during encoding, and hence they are 

later recalled and recognized just like other words in the 

study list.  

An alternative account of false memories is provided by 

Fuzzy Trace Theory (FTT; Brainerd et al, 2003).  According 

to the this (e.g., Brainerd & Reyna, 1990; Payne et al., 

1996; Schacter, Verfaellie, & Pradere, 1996), two different 

kinds of representation are created during encoding: gist 

traces, which preserve the general meaning of the events but 
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lack perceptual detail, and specific traces (Schacter et 

al., 1996), which preserve specific features of each event. 

When subjects are exposed to a list of converging 

associates, they do not only encode specific traces for each 

word, but also a semantic gist trace for the whole list. 

False recall and recognition of the critical distractor 

reflects the retrieval of the gist trace. 

IAR and FTT views share the idea that a memory 

representation corresponding to the critical distractor is 

stored during encoding. Nonetheless, they diverge concerning 

the nature of this representation. The IAR view suggests 

that the critical distractor is produced during encoding, 

probably consciously (McDermott, 1997), and therefore it 

presumes that the representation of the critical distractor 

contains both semantic and surface information, exactly 

similar to the representations of list items.  

Conversely, FTT assumes that representations of list 

items include semantic and surface information, whereas the 

gist trace corresponding to the critical distractor includes 

only semantic information. Though, the critical difference 

between the two views is whether the representations of 

critical distractors and list items differ in terms of per-

ceptual detail. According to the IAR point of view, they 

entail similar amounts of surface information, whereas 

 



 
 

122

according to the FTT, critical distractors entail much less 

surface information than list items. 

Theoretical implications from the results of Experiment 1 

How did results evaluate IAR and FTT views? In 

experiment One, both True recall and PR were affected by the 

types of Testing instructions. This experimental condition 

produced a memory dissociation for True and PR by getting 

the least amount of Target recall under R instruction, and 

the least amount of PR under T instruction. These results 

were expected in the sense that subjects would preferably 

use their verbatim memories under T conditions, gist 

memories under R condition and both under TR conditions. 

Concerning the effects of Level of processing, it 

affected True recall, but did not affect PR. Deep processing 

at encoding shows greater rates of True recall than Shallow 

processing. This implies that the Targets but no the 

Critical distractors were benefited for the Deep level of 

processing. These results are contrary to IAR and partially 

in favor of FTT predictions. FTT would predict greater rates 

of both, true and PR.  

Retrieval time manipulation was not significant for 

True recall. Nevertheless, PR was affected by this 

experimental manipulation. There was more PR under 90-second 

of retrieval than 60-seconds. These results corroborate the 
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FFT’s prediction which claims that increases on Retrieval 

time produce increases in PR (Brainerd, Reyna, Wright, & 

Mojardin, 2003). As time of retrieval increases, subjects 

are prone to go from verbatim sources to gist in order to 

have greater rates of recall.  

The types of voice manipulations affected True recall 

and PR. Pure-voice produced more True recall than mixed-

voice; the same pattern was obtained for PR. These findings 

contradict FTT predictions on the effects on True recall, 

but are consistent in the effects on PR. According to FTT, 

two voices, more than one, offer sources of contrast that 

increase verbatim, and that is reflected in higher rates of 

True recall and lower rates of PR (e.g., Payne et al., 

1996).   

Regarding False recall (Related distractors) that is 

not PR, there were also significant effects produced by the 

experimental manipulations. Testing instructions produced 

greater rates of False recall under R instructions than T 

and TR. These results imply that subjects follow the proper 

instructions, and from that, it is possible to establish 

dissociation between Verbatim and Gist representations of 

memory. This result confirm the FFT hypothesis stating that 

True recollection is supported by verbatim memory traces and 

PR is supported by gist traces only. 
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Retrieval time manipulation generated more False recall 

under 90-seconds retrieval than 60-seconds. Again, this 

results support FFT prediction on Retrieval time, which 

states that increasing retrieval time produce increments of 

PR. It is well know that verbatim memories go through a 

faster retrieval process than gist memories. In other words, 

verbatim memories are retrieved much faster than the 

reconstructed memories from gist, which is a slower process. 

This manipulation was critical because it let discriminate, 

whether PR is due to verbatim or is due to reconstruction of 

gist. As it is known related distractors are poorer 

retrieval cues for verbatim traces of their corresponding 

targets, than for gist traces (Brainerd et al., 1995).  

The combination of Retrieval time with Level of 

processing produced significant effects. The 90-seconds of 

retrieval generated more False recall than 60-seconds. 

However, it was produced more False recall under Shallow 

than Deep processing. From FTT’s prediction a greater False 

recall is expected in conditions where deep processing is 

combined with more time of retrieval. IAR predictions on 

this combination are in the sense of no difference for deep 

and shallow processing, because PR is based on verbatim 

memory that is encoded at the time of learning. Combined 

with retrieval time would make no difference, either because 
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the time of retrieval do not affect verbatim recollection. 

Theoretical implications from the results of experiment 2 

Experiment two, as aforementioned, is similar to 

experiment one, but it had Repetition as an additional 

variable, and was administered to Mexican undergraduate 

students.  

In order to make a distinction of True recall and PR, I 

present each one of the significant manipulations and its 

effects for True and PR. 

The effects obtained by the Testing instructions in 

True recall were the appropriate ones. Just as FFT predicts, 

there were more True recall under TR instructions than in T 

and R respectively. These same instructions work correctly 

for PR, presenting memory dissociations as follows: greater 

production of PR under TR than R and T respectively. How did 

True recall and PR behaved in this experiment? I will 

discuss this question ahead, and make some theoretical 

reasoning about them.  

Levels of processing manipulation showed no significant 

effects for True recall. 

Retrieval time manipulation produced more True recall 

under 90-seconds, than under 60-seconds, but did not make 

significant effects in PR. This is consistent with FTT 

assumptions for true, but not for PR. For both, true and PR, 
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the results support FTT predictions. FTT states that True 

recall is a product of verbatim recollection, as well as of 

gist reconstruction, but PR is a by product of gist 

reconstruction. Then, as time of recollection goes up, 

subjects have more opportunity to retrieve more targets, but 

also more critical distractors.  

IAR predicts greater true recall as retrieval time 

increases, but no differences in PR with changes of 

retrieval time. The last because IAR sees the PR as a 

verbatim memory product of semantic association built at the 

time of the list encoding.  

Type of voice manipulation caused significant effects 

both in True recall and PR. Pure-voice generated more True 

recall and more PR than Mixed-voice. The first result is 

consistent with FTT’s predictions, but the second is not. 

The reasons were already mentioned before.  

Repetition manipulation had a noteworthy effect in True 

recall but it did not for PR. Three-presentation lists 

produced more True recall than One-presentation lists. This 

effect is consistent with FFT, which states that Increasing 

the exposure to the word lists during study, either by 

repetition (Schacter et al., 1998) or longer exposure 

durations (McDermott & Watson, 2001), will lead to more 

complete verbatim representations for studied words and 
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greater discriminability between verbatim and gist traces at 

test. If Critical distractors (PR) were just another type of 

verbatim (a false verbatim), such as IAR predicts, this 

manipulation should impact the rates of True recall and PR 

alike.  

The combination of Retrieval time and Type of voice 

produced remarkable effects for both True recall and PR. 

Pure-voice produced greater rates of True recall than Mixed-

voice for both 60 and 90-seconds of retrieval time. This is 

inconsistent with FTT’s prediction which contends that pure 

voice raises more PR rates than Mixed-voice. According to 

studies on interference, when the lists are presented in a 

sole voice, PR experience would rise for critical 

distractors, more than when these are presented in combined 

voices.  

Similarly, Pure-voice also generated greater rates of PR 

than Mixed-voice in both retrieval times (60-seconds versus 

90-seconds). This result support FTT’s prediction which 

asserts that a consistent voice could raise PR experience 

for Critical distractors. 

The interaction of Retrieval time with Repetition 

produced outstanding effects for True recall. Three-

presentation lists for 90-seconds of retrieval time produced 

more True recall than Three-presentation lists for 60-
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seconds. Interestingly, one-presentation lists under 60-

seconds of Retrieval time generated more True recall than 

one-presentation 90-seconds of retrieval. These results are 

consistent with FTT’s predictions that verbatim memories go 

through a faster process than gist memories. In other words, 

the verbatim memories are retrieved much faster than the 

reconstructed memories from gist, which is a slower process 

(see Brainerd et al., 2005). This interaction did not 

produce a significant effect on PR. 

The interaction of Type of voice and Repetition caused 

outstanding effects for both True recall and PR. One-

presentation-Pure-voice combination produced more True 

recall than the One-presentation-Mixed-voice combination 

which is inconsistent for FTT but it is not for IAR for 

reasons already explained. Amusingly, the Three-

presentation-Mixed-voice combination produced greater rates 

of True recall than the Three-presentation-Pure-voice 

combination. It is presumable that the repetition of lists 

caused a greater effect in strengthening verbatim memory 

than the type of voice itself did. Prior studies have found 

that repetition of the learning material enhances true 

memory and diminishes false memory (Tussing & Greene 1999). 

The effects produced for PR by this interaction is also 

noteworthy; there were more PR for Pure-voice in One-
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presentation than Three-presentation lists. But there were 

also more PR rates for Mixed-voice in Three-presentations 

than in One-presentation lists. Repetition caused greater PR 

rates in Mixed versus Pure-voice. 

The interaction of Repetition and Level of processing 

did not generate significant effect for True recall. 

Conversely, this interaction did produce greater rates of PR 

for One-presentation-Deep processing than One-presentation-

Shallow and Three-presentation-Deep processing. Likewise, 

Three-presentation-Shallow processing produced greater rates 

of PR than Three-presentation-Deep processing. On one hand, 

Deep processing affected more PR in One-presentation than in 

Three-presentation lists, but, on the other hand, Shallow 

processing affected more PR in Three-presentations than in 

One-presentation lists. 

Brief Comparative analyses between the two culturally and 

linguistically diverse populations concerning True recall 

and PR 

The Testing instructions manipulation produced similar 

patterns of True and PR generation. As can be seen in Figure 

1, both experiments produced greater True recall than PR 

under T instructions. These results show that subjects 

follow the instructions appropriately. Likewise, PR 

production was greater than True recall under R instructions 
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in both experiments.  

These results also confirm that subjects follow the 

instructions properly. The production of True and PR showed 

also the same pattern of recall under TR instructions in 

both experiments. These findings show that language and 

culture did not make any difference concerning the recall 

patterns of True and PR under identical Testing 

instructions. 

Figure 1 

Testing instructions manipulation for Experiment One 
(English speakers) versus Experiment Two (Spanish speakers) 
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The level of processing did make difference for True 

recall but it did not for PR. The difference was significant 

for True recall in experiment One but it was not in 

experiment Two (i.e., it made difference for English 

speakers but not for Spanish speakers). As can be seen in 

Figure 2, it was expected based on prior studies that Deep 
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processing would contribute to generate more Targets and 

considerably more Critical distractors than Shallow 

processing (Rhodes & Anastasi, 2000).  

Semantic processing of the information affected more 

True recall generation for English speakers than for Spanish 

speakers. These results could be in agreement with previous 

studies suggesting that linguistically, English speakers 

relies more in conceptual processing of information than 

Spanish speakers, whereby both memory representations are 

similarly affected. 

Figure 2 

Levels of processing manipulation for Experiment One 
(English speakers) versus Experiment Two (Spanish speakers) 
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As FTT predicts, Retrieval time manipulation produced 

significant effects for PR (90-seconds produced greater 

proportion of PR than 60-seconds) in experiment One (English 

speakers) in comparison with experiment Two (Spanish 
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speakers). Although it is produced a difference in 

experiment Two for PR, this difference is not statistically 

significant. As Figure 3 depicts, these results support the 

fact that PR phenomenology is due to a reconstruction of 

gist.  

Figure 3 

Retrieval time manipulation for Experiment One (English 
speakers) versus Experiment Two (Spanish speakers) 
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As FTT predicts, the short retrieval time was much more 

a disadvantage for critical distractors than was for targets 

in experiment One. Interestingly, in the experiment Two 

(Spanish speakers), Retrieval time (90-seconds > 60-seconds) 

produced significant effects for True recall rather than for 

PR.  

Type of voice (Pure vs. mixed) did not produced 

significant effects neither for True recall nor PR in 
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experiment One (English speakers). However, in experiment 

Two (Spanish speakers), Pure-voice produced greater PR than 

Mixed-voice. As Figure 4 illustrates, these results are 

supported by FTT’s prediction claiming that when in the 

sense that a sole consistent voice when the lists are 

presented in a sole voice, PR experience would rise for 

critical distractors, more than when these are presented in 

combined voices. 

The results of both experiments are theoretically 

supported, which implies that the difference between the 

groups do not challenge the validity of the theoretical 

presumptions. That is to say, culture and language did not 

make significant distinction related to the theoretical 

predictions. 

Figure 4 

Type of voice manipulation for Experiment One (English 
speakers) versus Experiment Two (Spanish speakers) 
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In summary, the presented experiments provide evidence 

that PR can induce high levels of illusory vivid experience 

of “presentation” for unpresented material. The experiments 

also show that True recall and PR have different memorial 

bases, with the overall pattern of findings favoring a 

meaning locus for PR and a verbatim locus for True 

recollection. Manipulations that strengthened verbatim 

affects more True recall, those that strengthened gist 

affects more PR.   

Study implications 

Findings of this study have implications in a number of 

applied areas. As previous research has demonstrated, PR 

become phenomena of concern to psychologists, educators, 

lawyers, and lay people. About two decades of intensive 

research have produced evidence showing that false memories 

in general and PR in particular, can be a serious problem in 

education, psychotherapy, and forensic psychology. For 

example, it is known that PR infects the testimonies of some 

eyewitnesses. Some relevant legal cases have demonstrated 

that people may have been falsely convicted of Child sexual 

abuse (Ceci & Bruck, 1995). Suspects and eyewitnesses that 

are repeatedly interviewed about the same events by legal 

professionals may produce high rates of PR. It is supposed 

that repeated interviews give more information about the 
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events of interest. Nonetheless, those repetitions trigger 

semantic connections that could produce PR (Brainerd, Reyna, 

and Brandse, 1995). 

Study limitations 

The study has limitations though. These limitations are 

related to the incomplete application of the mathematical 

model (Conjoint Recall). From the model was not applied the 

mathematical estimations for the parameters because the 

proper technology was unavailable. I used the Conjoint 

recall method to estimate PR directly from free recall data. 

As mentioned above, this nonintrospective methodology of 

recall allowed me to generate convergent measurements of 

True and PR dissociations. 

Future research 

This study has been conducted in the experimental 

context with learning materials that is far from reality. 

Future research is necessary in more naturalistic conditions 

and more naturalistic materials where the phenomenon show 

consistency. In order to continue evaluating PR, it is 

necessary to use other types of material that describes very 

vivid circumstances (e.g., narratives) where subjects can 

create images of the content of presentation. 
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APPENDIX A 

 
DRM WORD LISTS 

ENGLISH VERSION 

 

 
Critical 

distractor 
Words 

Type of 

voice 

1 WINDOW 

Door, glass, pane, shade, 

ledge, sill, house, open, 

curtain, frame, view, breeze, 

sash, screen, shutter 

PURE MALE 

 

2 SLEEP 

Bed, rest, awake, tired, 

dream, wake, snooze, blanket, 

doze, slumber, snore, nap, 

peace, yawn, drowsy.  

PURE 

FEMALE 

 

3 SMELL 

Nose, breath, sniff, aroma, 

hear, see, nostril, whiff, 

scent, reek, stench, 

fragrance, perfume, salts, 

rose. 

MIXED 

VOICE 

 

4 DOCTOR 

Nurse, sick, lawyer, 

medicine, health, hospital, 

dentist, physician, ill, 

patient, office, stethoscope, 

surgeon, clinic, cure. 

MIXED 

VOICE 

 

5 SWEET 

Sour, candy, sugar, bitter, 

good, taste, tooth, nice, 

honey, soda, chocolate, 

heart, cake, tart, pie. 

PURE MALE 
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6 CHAIR 

Table, sit, legs, seat, 

couch, desk, recliner, sofa, 

wood, cushion, swivel, stool, 

sitting, rocking, bench. 

PURE 

FEMALE 

 

7 SMOKE 

Cigarette, puff, blaze, 

billows, pollution, ashes, 

cigar, chimney, fire, 

tobacco, stink, pipe, lungs, 

flames, stain. 

MIXED 

VOICE 

 

8 ROUGH 

smooth, bumpy, road, tough, 

sandpaper, jagged, ready, 

coarse, uneven, riders, 

rugged, sand, boards, ground, 

gravel. 

MIXED 

VOICE 

 

9 NEEDLE 

Thread, pin, eye, sewing, 

sharp, point, prick, thimble, 

haystack, thorn, hurt, 

injection, syringe, cloth, 

knitting. 

PURE MALE 

 

10 ANGER 

Mad, fear, hate, rage, 

temper, fury, ire, wrath, 

happy, fight, hatred, mean, 

calm, emotion, enrage. 

PURE 

FEMALE 

 

11 TRASH 

Garbage, waste, can, refuse, 

sewage, bag, junk, rubbish, 

sweep, scraps, pile, dumb, 

landfill, debris, litter. 

MIXED 

VOICE 

 

12 SOFT 

Hard, light, pillow, plush, 

loud, cotton, fur, touch, 

fluffy, feather, furry, 

downy, kitten, skin, tender. 

MIXED 

VOICE 
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13 CITY 

Town, crowded, state, 

capital, street, subway, 

country, New York, village, 

metropolis, big, Chicago, 

suburb, county, urban. 

PURE MALE 

 

14 CUP 

Mug, saucer, tea, measuring, 

coaster, lid, handle, coffee, 

straw, goblet, soup, stein, 

drink, plastic, sip. 

PURE 

FEMALE 

 

15 COLD 

Hot, snow, warm, winter, ice, 

wet, frigid, chilly, heat, 

weather, freeze, air, shiver, 

Arctic, frost. 

MIXED 

VOICE 

 

16 MOUNTAIN 

Hill, valley, climb, summit, 

top, molehill, peak, plain, 

glacier, goat, bike, climber, 

range, steep, ski. 

MIXED 

VOICE 
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APPENDIX B 

 

"T" INSTRUCTIONS 

ENGLISH VERSION  

 

You have just listened to a short list of words. In just a 

minute, I am going to ask to turn the page over and respond 

to a memory test. PLEASE DO NOT TURN THE PAGE OVER YET. Wait 

until I tell you to turn the page over.  

 

The words on the list that you just heard were not unrelated 

to each other. In fact, they all had very similar meanings.  

 

When you turn the page over, you will see a page with lines 

on it. When I ask you to turn the page over, please write 

down as many words as you can remember from the list that 

you just heard. Please be careful not to write down any 

words that you did not hear that have the same meaning as 

the words you did hear. For example, suppose you heard a 

list that contained the words "pine," "maple," "elm," and 

"spruce." You should write down the words "pine," "maple," 

"elm,'' and "spruce" on the next page. But, you should be 

careful not to write down new words like "oak" or 

"cottonwood" or "willow" or "larch," which are similar to 

the words on the list but are not words that you actually 

heard. 

 

PLEASE DO NOT TURN THE PAGE OVER YET. Wait until I tell you 

to turn the page over. 
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APPENDIX C 
 

"R" INSTRUCTIONS 

ENGLISH VERSION  

 

You have just listened to a short list of words. In just a 

minute, I am going to ask to turn the page over and respond 

to a memory test. PLEASE DO NOT TURN THE PAGE OVER YET. Wait 

until I tell you to turn the page over. 

 

The words on the list that you just heard were not unrelated 
to each other. In fact, they all had very similar meanings. 

 

When you turn the page over, you will see a page with lines 

on it. When I ask you to turn the page over, please write 

down as many words as you can think of that are words that 

you didn't hear but that have similar meanings to the words 

that you heard. Please be careful not to write down any of 

the words that you actually heard. For example, suppose you 

heard a list that contained the words "pine," "maple," 

"elm," and "spruce." You should write down words like "oak" 

or "cottonwood" or "willow or "larch" because they are words 

that you didn't hear but that have similar meanings to the 

words that you did hear. But, you should be careful not to 

write down the words "Pine," "maple," "elm," and "spruce" 

because you actually heard those words. 

 

PLEASE DO NOT TURN THE PAGE OVER YET. Wait until I tell you 

to turn the page over. 

 

 



 
 

 

141

APPENDIX D 

 

"TR" INSTRUCTIONS 

ENGLISH VERSION 

 

You have just listened to a short list of words. In just a 

minute, I am going to ask to turn the page over and respond 

to a memory test. PLEASE DO NOT TURN THE PAGE OVER YET. Wait 

until I tell you to turn the page over. 

 

The words on the list that you just heard were not unrelated 

to each other. In fact, they all had very similar meanings. 

 

When you turn the page over, you will see a page with lines 

on it. When I ask you to turn the page over, please write 

down as many words as you can remember from the list that 

you just heard and please write down as many words as you 

can think of that have similar meanings to the words that 

you heard. For example, suppose you heard a list that 

contained the words "pine," "maple," "elm," and "spruce." 

You should write down the words "pine," "maple," "elm," and 

"spruce" on the next page. But, you should also write down 

new words like "oak" or "cottonwood" or "willow" or "larch," 

because they are similar in meaning to the words that you 

actually heard. 

 

PLEASE DO NOT TURN THE PAGE OVER YET. Wait until I tell you to turn the page 

over 
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APPENDIX E 

 

ENGLISH VERSION OF LEVEL OF PROCESSING INSTRUCTIONS 

 
You will hear a series of word lists presented by 

playing an audio cassette recorder. Following each list you 

will be tested for recall.  

 

Subjects in the deep encoding condition 

 

After you hear each word, you have to rate it for 

pleasantness on a 1-5 Likert-type scale. The scale will 

range from 1, very unpleasant, to 5, very pleasant. You will 

be able to use the whole scale and to choose the rating that 

most accurately represents your pleasantness judgment for 

each verbal item. 

You have to record your ratings by simply writing a 

number at the top of the sheet reflecting your assessment of 

the first item and then proceeding down the page to make 

each successive rating. On occasion you might experience 

some indecision. Just try to provide a pleasantness rating 

for each word. 

 

Subjects in the nonsemantic encoding condition 

 

After you hear each word, you have to record your 

responses by circling the number of vowels contained in each 

word of the list. Although the task can be difficult, you 

should try to provide an answer for every word and do not to 
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worry if occasionally you cannot give an answer in the time 

allotted. 

Pleasantness Rating Example  

 

    1         2          3           4         5 

Completely    Slightly    Equally     Slightly  Completely 

Unpleasant   Unpleasant   Pleasant    Pleasant    Pleasant 

                            and  

                         unpleasant  

 

    

Number of vowels that there are in the word (circle one). 

 

1)  1  2  3  4  5  

2)  1  2  3  4  5  

3)  1  2  3  4  5  

4)  1  2  3  4  5  
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APPENDIX F 

 

DRM WORD LISTS 

SPANISH VERSION 

 

 
Critical 

distractor 
Words 

Type of 

voice 

1 VENTANA 

Puerta, vidrio, cristal, 

persiana, cornisa, travesaño, 

casa, abierto, cortina, 

marco, vista brisa, armazón, 

biombo, celosía. 

solo voz 

masculina 

2 DORMIR 

Cama, descansar, despierto, 

cansado, sueño, despertar, 

dormitar, cobija, adormilado, 

sopor, roncar, siesta, 

placidez, bostezar, 

somnoliento. 

solo voz 

femenina 

3 OLER 

Nariz, respiración, husmear, 

aroma, escuchar, ver, fosa 

nasal, inhalar, olfato, tufo, 

fétido, fragancia, perfume, 

sales, rosa. 

Voz 

mezclada 

4 DOCTOR 

Enfermera, enfermo, abogado, 

medicina, salud, hospital, 

dentista, medico, enfermedad, 

paciente, oficina, 

estetoscopio, cirujano, 

clínica, cura. 

Voz 

mezclada 
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5 DULCE 

Agrio, caramelo, azúcar, 

amargo, bueno, sabor, diente, 

agradable, miel, soda, 

chocolate, corazón, pastel, 

tarta, empanada.  

solo voz 

masculina 

6 SILLA 

Mesa, sentarse, patas, 

asiento, diván, escritorio, 

sillón, sofá, madera, cojin, 

girar, banco, sentado, 

mecerse, banca. 

solo voz 

femenina 

7 FUMAR 

Cigarro, bocanada, llamarada, 

humareda, contaminación, 

cenizas, puro, chimenea, 

fuego, tabaco, apestar, pipa, 

pulmones, flamas, mancha. 

Voz 

mezclada 

8 ASPERO 

Suave, irregular, camino, 

tosco, lija, dentado, listo, 

burdo, disparejo, viajeros, 

escabroso, arena, bordos, 

tierra, grava. 

Voz 

mezclada 

9 AGUJA 

Hilo, alfiler, ojo, coser, 

puntiagudo, punta, pinchar, 

dedal, pajar, espina, 

lastimar, inyección, jeringa, 

tela, tejer. 

solo voz 

masculina 

10 CORAJE 

Enojar, miedo, aborrecer, 

rabia, temperamento, furia, 

ira, cólera, feliz, pelea, 

odio, perverso, calma, 

solo voz 

femenina 
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emoción, enfurecer. 

11 BASURA 

Desperdicio, desecho, bote, 

residuos, drenaje, bolsa, 

chatarra, porquería, barrer, 

sobras, amontonar, tonto, 

basurero, escombros, 

ensuciar. 

Voz 

mezclada 

12 SUAVE 

Duro, liviano, almohada, 

felpa, fuerte, algodón, pelo, 

palpar, esponjoso, pluma, 

peludo, blando, gatito, piel, 

sensible. 

Voz 

mezclada 

13 CIUDAD 

Pueblo, poblado, estado, 

capital, calle, metro, país, 

New York, aldea, metrópoli, 

grande, Chicago, suburbio, 

provincia, urbano. 

solo voz 

masculina 

14 TAZA 

Jarra, platillo, te, medida, 

posavasos, tapadera, 

agarradera, café, popote, 

copa, sopa, tarro, bebida, 

plástico, trago. 

solo voz 

femenina 

15 FRIO 

Caliente, nieve, caluroso, 

invierno, hielo, mojado, 

glacial, friolento, calor, 

clima, congelar, aire, 

temblar, ártico, escarcha. 

Voz 

mezclada 

16 MONTAÑA 
Colina, valle, escalar, 

cumbre, cima, montículo, 

Voz 

mezclada 
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cúspide, llano, glaciar, 

chiva, bicicleta, alpinista, 

cordillera, acantilado, 

esquiar. 
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APPENDIX G 
 

"T" INSTRUCTIONS 

SPANISH VERSION  

 

Acabas de escuchar una pequeña lista de palabras. En un 

momento te voy a pedir que respondas a una prueba de 

memoria. Puedes tener estas instrucciones a la mano por si 

las necesitas. POR FAVOR NO TOMES EL PAQUETE TODAVIA. Espera 

hasta que yo te diga que lo hagas. 

Las palabras de la lista que acabas de escuchar no carecían 

de relación unas con otras. De hecho, todas ellas tenían 

significados muy similares. 

Cuando tomes el paquete, veras una pagina con líneas sobre 

ella. Cuando te diga que tomes el paquete, por favor escribe 

tantas palabras como puedas recordar de la lista que acabas 

de escuchar. Por favor ten cuidado de no escribir ninguna 

palabra que no hayas escuchado que signifique lo mismo que 

las palabras que escuchaste. Por ejemplo, supón que 

escuchaste una lista que contiene las palabras “pino”, 

“arce”, “olmo”, y “abeto”. Deberás escribir las palabras 

“pino”, “arce”, “olmo”, y “abeto” en la siguiente pagina. 

Pero, deberás tener cuidado de no escribir palabras nuevas 

como “ roble” o “álamo” o “sauce” o “alerce”, los cuales son 

similares a las palabras en la lista pero no son palabras 

que escuchaste en realidad. 

FAVOR DE NO TOMAR EL PAQUETE TODAVIA. Espera hasta que te 

diga que lo tomes. 
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APPENDIX H 
 

 "R" INSTRUCTIONS 

SPANISH VERSION  

 

Acabas de escuchar una pequeña lista de palabras. En un 

momento te voy a pedir que respondas a una prueba de 

memoria. Puedes tener estas instrucciones a la mano por si 

las necesitas. POR FAVOR NO TOMES EL PAQUETE TODAVIA. Espera 

hasta que yo te diga que lo hagas. 

Las palabras en la lista que acabas de escuchar no carecían 

de relación unas con otras. De hecho, todas ellas tenían 

significados muy similares. Cuando tomes el paquete, veras 

una pagina con líneas sobre ella. Cuando te diga que tomes 

el paquete, por favor escribe tantas palabras como puedas 

pensar que sean palabras que no escuchaste pero que tienen 

significados similares con las palabras que escuchaste. Por 

favor ten cuidado de no escribir ninguna de las palabras que 

en realidad escuchaste. Por ejemplo, supón que escuchaste 

una lista que contiene las palabras “pino”, “arce”, “olmo”, 

y “abeto”. Deberás escribir palabras como “roble” o “álamo” 

o “sauce” o “alerce” porque son palabras que no escuchaste 

pero que tienen significados similares con las palabras que 

escuchaste. Pero, debes tener cuidado de no escribir las 

palabras “pino”, “arce”, “olmo”, y “abeto” porque realmente 

escuchaste esas palabras. 

FAVOR DE NO TOMAR EL PAQUETE TODAVIA. Espera hasta que te 

diga que lo tomes. 
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APPENDIX I 
 

"TR" INSTRUCTIONS 

SPANISH VERSION 

 

Acabas de escuchar una pequeña lista de palabras. En un 

momento te voy a pedir que respondas a una prueba de 

memoria. Puedes tener estas instrucciones a la mano por si 

las necesitas. POR FAVOR NO TOMES EL PAQUETE TODAVIA. Espera 

hasta que yo te diga que lo hagas. Las palabras en la lista 

que acabas de escuchar no carecían de relación unas con 

otras. De hecho, todas ellas tenían significados muy 

similares. 

Cuando tomes el paquete, veras una pagina con líneas sobre 

ella. Cuando te diga que tomes el paquete, por favor escribe 

tantas palabras como puedas recordar de la lista que acabas 

de escuchar y por favor escribe tantas palabras como puedas 

pensar que tengan significados similares con las palabras 

que escuchaste. Por ejemplo, supón que escuchaste una lista 

que contiene las palabras “pino”, “arce”, “olmo”, y “abeto”. 

Deberás escribir las palabras “pino”, “arce”, “olmo”, y 

“abeto” en la siguiente pagina. Pero, deberás escribir 

también palabras nuevas como “roble” o “álamo” o “sauce” o 

“alerce,” porque son similares en significado con las 

palabras que en realidad escuchaste. 

 

FAVOR DE NO TOMAR EL PAQUETE TODAVIA. Espera hasta que te 

diga que lo tomes. 
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APPENDIX J 

 

SPANISH VERSION OF LEVEL OF PROCESSING INSTRUCTIONS 

 
Escucharas una serie de listas de palabras presentadas 

por medio de audio casete. Al terminar cada lista se te 

aplicara una prueba de memoria. 

 

Subjects in the Deep level of processing  

 

Después de escuchar cada palabra, tendrás que 

clasificarla por su grado de agradabilidad en una escala de 

1-5 tipo Likert. La escala oscilara de 1, muy displacentero, 

a 5, muy placentero. Podrás usar toda la escala y elegir la 

calificación que con más precisión represente tu juicio de 

agradabilidad para cada palabra.  

Tendrás que registrar tus calificaciones escribiendo un 

numero en la parte superior de la hoja que refleja tu 

evacuación de la primera palabra y luego procederás hacia 

debajo de la hoja para hacer cada una de las evaluaciones 

sucesivas. Habrá ocasiones en que podrías experimentar 

indecisión. Solamente intenta proveer una evaluación de 

agradabilidad para cada palabra. 

 

Subjects in Shallow level of processing 

 

Después de escuchar cada palabra, tendrás que registrar 

tus respuestas circulando el número de vocales contenidas en 

cada palabra de la lista. Aunque la tarea puede ser difícil, 

deberás intentar dar una respuesta para cada palabra y no 
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preocuparte si ocasionalmente no puedes dar una respuesta en 

el tiempo asignado.  

 

Pleasantness Rating Example  

 

 

    1           2     3        4           5 

Completamente  Ligeramente  Igual Ligeramente Completamente  

desagradable desagradable agradable agradable   agradable  

       y 

     desagradable 

 

 

 

 

Numero de vocales que hay en cada palabra (circule una). 

 

5)  1  2  3  4  5  

6)  1  2  3  4  5  

7)  1  2  3  4  5  

8)  1  2  3  4  5  
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APPENDIX K 

 
SUBJECT’S CONSENT FORM 

ENGLISH VERSION 

  
TITLE OF PROJECT: Conjoint Recall and Phantom Recollection  
 
I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT 
I AM INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND OF HOW 
I WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS 
FORM WILL INDICATE THAT I HAVE BEEN SO INFORMED AND THAT I 
GIVE MY CONSENT. FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED 
CONSENT PRIOR TO PARTICIPATION IN THIS RESEARCH STUDY SO THAT 
I CAN KNOW THE NATURE AND RISKS OF MY PARTICIPATION AND CAN 
DECIDE TO PARTICIPATE OR NOT PARTICIPATE IN A FREE AND 
INFORMED MANNER.  
 
PURPOSE  
 
I am being invited to participate voluntarily in the above-
titled research project. The purpose of this project is to 
discover the underlying processes of memory during recall. 
 
SELECTION CRITERIA  
 
I am being invited to participate because I am a college 
student from the Special Education Department and I am 18 
years of age or older. Approximately 180 subjects will be 
enrolled in this study.  
 
PROCEDURES 
 
If I agree to participate, I will be asked to consent to the 
following:  The process will take approximately 45-60 minutes. 
I will hear a series of short vocabulary lists that will be 
presented to me via a tape recorder. After listening to each 
list I will be asked to make judgments about the words and to 
attempt to recall them. Instructions will be given to me about 
how to recall the words. After I have listened to all the 
lists and attempted to recall each one, the procedure will be 
finished.  
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RISKS  
 
There are no risks that can reasonably be foreseen from my 
participation in this study. 
 
BENEFITS  
 
There are no direct personal benefits to be gained from 
participation in this study, although I might gain greater 
insight about learning and memory processes. 
 
CONFIDENTIALITY  
 
My responses will be kept confidential. The completed forms 
will be kept in locked file cabinets in the office of the 
principal investigator and the research team. My responses 
will not have my name attached to them. Access to information 
will be limited to the principal investigator, Jose H. 
Velazquez, graduate student, and other members of the research 
team. Data will be analyzed and submitted for presentation and 
for publication. Data may also be used for instructional 
purposes.  
   
PARTICIPATION COSTS AND SUBJECT COMPENSATION  
 
There are no costs, other than the time to participate (i.e., 
to read instructions, sign this consent form, and do the 
recall test which is estimated to take approximately 45-60 
minutes to complete). I may or may not receive class credit 
depending on which class I am enroll in. 
 
CONTACTS  
 
I can obtain further information from the principal 
investigator, Jose Humberto Velazquez, graduate student, at 
(520) 292 5698. If I have questions concerning my rights as a 
research subject, I may call the human subjects Committee 
office at (520) 626-6721. 
 
AUTHORIZATION 

BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, 
INCONVENIENCES, RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME 
AND MY QUESTIONS HAVE BEEN ANSWERED. I MAY ASK QUESTIONS AT 
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ANY TIME AND I AM FREE TO WITHDRAW FROM THE PROJECT AT ANY 
TIME WITHOUT CAUSING BAD FEELINGS. MY PARTICIPATION IN THIS 
PROJECT MAY BE ENDED BY THE INVESTIGATOR FOR REASONS THAT 
WOULD BE EXPLAINED. NEW INFORMATION DEVELOPED DURING THE 
COURSE OF THIS STUDY WHICH MAY AFFECT MY WILLINGNESS TO 
CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT 
BECOMES AVAILABLE. THIS CONSENT FORM WILL BE FILED IN AN AREA 
DESIGNATED BY THE HUMAN SUBJECTS COMMITTEE WITH ACCESS 
RESTRICTED TO THE PRINCIPAL INVESTIGATOR, JOSE HUMBERTO 
VELAZQUEZ OR AUTHORIZED REPRESENTATIVE OF THE SPECIAL 
EDUCATION DEPARTMENT. I DO NOT GIVE UP ANY OF MY LEGAL RIGHTS 
BY SIGNING THIS FORM. A COPY OF THIS SIGNED CONSENT FORM WILL 
BE GIVEN TO ME.  
 
 
 
 
 
_________________________________________________________________   
Subject's Signature        Date 
 
 
 
INVESTIGATOR'S AFFIDAVIT  
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 consent form 
understands clearly the nature, demands, benefits, and risks 
involved in his/her participation and his/her signature is 
legally valid. A medical problem or language or educational 
barrier has not precluded this understanding.  
 
 
 
 
 
_____________________________________________________________  
Signature of Investigator      Date 
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APPENDIX L 

 
SUBJECT’S CONSENT FORM 

 
SPANISH VERSION 

  
TITULO DEL PROYECTO: Recuerdo Conjunto y Recuerdo Ilusorio 
 
 
SE ME HA PEDIDO LEER EL SIGUIENTE MATERIAL PARA ASEGURARME QUE 
ESTOY INFORMADO DE LA NATURALEZA DE ESTE ESTUDIO INVESTIGACION 
Y DE CÓMO PARTICIPARE EN EL, SI CONSIENTO EN HACERLO. AL 
FIRMAR ESTA FORMA SIGNIFICARA QUE HE SIDO BIEN INFORMADO Y QUE 
DOY MI CONSENTIMIENTO. REGULACIONES FEDERALES REQUERIRAN 
CONSENTIMIENTO INFORMADO POR ESCRITO PREVIO A LA PARTICIPACION 
EN ESTE ESTUDIO INVESTIGACION DE MODO QUE PUEDA CONOCER LA 
NATURALEZA Y LOS RIESGOS DE MI PARTICIPACION Y PUEDA DECIDIR 
PARTICIPAR O NO PARTICIPAR EN UNA MANERA LIBRE E INFORMADA.  
 
PROPOSITO  
 
He sido invitado a participar voluntariamente en el proyecto 
de investigación arriba citado. El propósito de este proyecto 
es descubrir los procesos subyacentes de la memoria durante el 
recuerdo. 
 
CRITERIOS DE SELECCION  
 
He sido invitado a participar en este estudio porque soy 
estudiante universitario de la Facultad de Psicologia de la 
Universidad Autónoma de Sinaloa y tengo 18 años o más de edad. 
Aproximadamente 180 sujetos serán inscritos en este estudio. 
 
PROCEDIMIENTOS 
 
Si acuerdo participar, se me solicitara consentir en lo 
siguiente: El  proceso tomara aproximadamente  de 45-60 
minutos. Escuchare una serie de listas cortas de palabras que 
se me presentaran vía una cinta de  audio casete. Después de 
escuchar cada lista se me pedirá hacer juicios acerca de las 
palabras e intentar recordarlas. Se me proporcionaran 
instrucciones acerca de  como recordar las palabras. Después 
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de haber escuchado todas las listas he intentado recordar cada 
procedimiento habrá terminado. una, el 

RIESGOS 
 
No existen riesgos que puedan ser previstos  razonablemente 
acerca de mi participación en este estudio. 
BENEFICIOS 
 
No hay beneficios personales directos que sean obtenidos por 
participar en este estudio, aunque podría obtener mayor 
comprensión acerca de los procesos de aprendizaje y memoria. 
 
CONFIDENCIALIDAD  
 
Mis respuestas se mantendrán confidencialmente. Las formas 
terminadas se mantendrán en archiveros cerrados  en la oficina 
del investigador principal y del equipo de investigación. Mis 
respuestas no tendrán mi nombre anexado a ellas. El acceso a 
la información será limitado al investigador principal, José 
Humberto Velazquez, estudiante de posgrado, y otros miembros 
del equipo de investigación. Los datos serán analizados y 
enviados para su presentación y publicación. Los datos pueden 
también ser usados para propósitos de enseñanza. 
   
COSTOS DE PARTICIPACION Y COMPENSACION DEL SUJETO 
 
No existen costos, fuera del  tiempo para participar (es 
decir,  leer las instrucciones, firmar esta forma de 
consentimiento y tomar la prueba de memoria la cual se estima 
que tomara aproximadamente de 45-60 minutos para terminarla). 
Puedo recibir o no puntos extras de calificación dependiendo 
de las clases en que este inscrito. 
 
CONTACTOS  
 
Puedo obtener información adicional del investigador 
principal, José Humberto Velazquez, estudiante de posgrado, al 
(520) 292 5698. si tengo preguntas en relación a mis derechos 
como sujeto de investigación, puedo llamar a la oficina del 
comité de sujetos humanos al (520) 626 6721. 
 
AUTHORIZATION 

ANTES DE DAR MI CONSENTIMIENTO FIRMANDO ESTA FORMA, LOS 
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METODOS, INCONVENIENCIAS, RIESGOS Y BENEFICIOS ME HAN SIDO 
EXPLICADOS Y MIS PREGUNTAS HAN SIDO RESPONDIDAS. ENTIENDO QUE 
PUEDO HACER PREGUNTAS CUANDO SEA Y QUE SOY LIBRE DE ABANDONAR 
EL PROYECTO CUANDO SEA SIN CAUSAR MALOS SENTIMIENTOS O AFECTAR 
MI CUIDADO MEDICO. MI TERMINACION EN ESTE PROYECTO PUEDE SER 
FINALIZADA POR EL INVESTIGADOR O POR EL PATROCINADOR POR 
RAZONES QUE SERIAN EXPLICADAS. INFORMACION NUEVA DESARROLLADA 
DURANTE EL CURSO DE ESTE ESTUDIO LA CUAL PODRIA AFECTAR MI 
DESEO DE CONTINUAR EN ESTE PROYECTO DE INVESTIGACION ME SERA 
DADAEN LA MEDIDA EN QUE ESTE DISPONIBLE. ENTIENDO QUE ESTA 
FORMA DE CONSENTIMIENTO SERA ARCHIVADA EN UNA AREA DESIGNADA 
POR EL COMITE DE SUJETOS HUMANOS CON ACCESO RESTRINGIDO AL 
INVESTIGADOR PRINCIPAL JOSE HUMBERTO VELAZQUEZ, O 
REPRESENTANTES AUTORIZADOS DEL DEPARTAMENTO DE EDUCACION 
ESPECIAL. NO CEDO NINGUNO DE MIS DERECHOS LEGALES AL FIRMAR 
ESTA FORMA. ME SERA DADA UNA COPIA FIRMADA DE ESTA FORMA DE 
CONSENTIMIENTO. 
 
 
 
______________________             _____________________
Firma del Sujeto      Fecha   
    
 
 
 
 
DECLARACION JURADA DEL INVESTIGADOR  
He explicado cuidadosamente al sujeto la naturaleza del 
proyecto arriba citado. Por la presente certifico que por lo 
que yo se la persona que esta firmando esta forma de 
consentimiento comprende claramente la naturaleza, 
requerimientos, beneficios y riesgos implicados en su 
participación y su firma es legalmente valida. Ningún problema 
medico, barrera educativa o del idioma  ha impedido esta 
comprensión. 
 
 
                                           
__________________________         ___________________________ 
       
Firma del Investigador    Fecha   
  
1/2000  
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