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ABSTRACT 

Memory performance benefits from reinstatement of the initial encoding context.  When this 

reinstatement depends upon self-initiated processes, some people may be more likely to reinstate 

than others.  The likelihood of engaging in self-initiated constrained retrieval may vary by degree 

of cognitive impulsivity.  It may also vary according to instruction.  Three experiments are 

presented that examine controlled retrieval processing among younger adults.  Constrained 

retrieval may be an effortful strategy involving deliberate reflection.   
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CHAPTER 1 

INTRODUCTION 

 The amount of information we can store in memory far surpasses what is accessible to us at 

any given moment (Koriat, 2000; Tulving & Pearlstone, 1966).  If we are to be able to make use 

of this information, retrieval processes are tremendously important (Velanova et al., 2003).  Even 

so, over the years, a great deal more research has focused on how people get information into 

memory than on how people retrieve information from memory.  As a consequence, more is 

known about encoding than retrieval processes.  One goal of this present study is to further our 

understanding of retrieval processes.   

 Mentally reinstating a prior study context may be as beneficial to memory retrieval as being 

physically re-situated in the original learning environment (e.g., Fisher & Geiselman, 1992; 

Smith, 1979).  Retrieval processing aimed at not only recognition but also context reinstatement 

may boost memory performance (Dodson & Johnson, 1993; Lindsay & Johnson, 1989; Mitchell 

& Johnson, 2000).  For example, in a four-alternative source monitoring test, Dodson and 

Johnson (1993) found that using a procedure that encouraged participants to think about all four 

sources led to improved performance relative to a simple Old-New recognition procedure.  

Thinking about all four sources may have effectively directed attention to appropriate types of 

mnemonic information.  Other research has demonstrated that, with effortful elaboration on the 

relevant cues, additional information may continue to be retrieved from long-term memory even 

after 10 hours of active retrieval (Williams & Hollan, 1981).  Jacoby and colleagues have 

recently explored the effects of reinstating encoding operations (Jacoby, Shimizu, Daniels, & 

Rhodes, 2005a; Jacoby, Shimizu, Velanova, & Rhodes, 2005b; Shimizu & Jacoby, 2005).  

Because their experimental technique strongly influenced the design of the current experiments, 

it will be described in more detail.  

1.1  The Memory-for-Foils Paradigm 

 Jacoby and colleagues developed the memory-for-foils paradigm to demonstrate that 

constrained retrieval during an initial memory test may be inferred through analysis of results of 

an additional test of memory for the first test’s foils (Jacoby et al., 2005a, 2005b; Shimizu & 
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Jacoby, 2005; see also Marsh et al., in press).  The memory-for-foils paradigm begins by 

encoding material with different orienting tasks such as judging one list of words for 

pleasantness (a deep processing task) and another list of words for the presence of vowels (a 

shallow processing task).  Each participant is exposed to both encoding conditions.  In Phase 2, 

participants complete two recognition tests.  In one, they are correctly told that all words either 

are from the pleasantness task or are “new” words.  In the other, participants are correctly told 

that all words either are from the vowel judgment task or are “new” words.  Phase 3 contains a 

recognition memory test where participants are to say “old” to all previously viewed foils and 

“new” to a set of entirely new words.  

 Not surprisingly, evaluation of Phase 2 performance reveals superior memory for deep 

relative to shallow targets; however, the key finding in a memory-for-foils study concerns Phase 

3: Younger adults exhibit better memory for deep relative to shallow foils, suggesting they may 

be constraining retrieval processes during the initial memory test to better match processing that 

took place during encoding (but see below for reasons why older adults might not show this 

pattern).  This paradigm offers strong evidence of source-constrained retrieval because 

differential memory for foils is not readily explainable using the notion of unidimensional 

memory trace strength found in global activation models of memory (e.g., Gillund & Shiffrin, 

1984).   

 Although the memory-for-foils paradigm is relatively new, a few studies have already 

capitalized on its potential through variations of its basic procedure.  For example, Marsh et al. 

(in press) recently extended the memory-for-foils paradigm.  To illustrate, one of their 

experiments (Experiment 1) was designed to address the question of whether recognition 

memory performance on a final test in a memory-for-foils experiment stems from qualitative 

differences in recollection or familiarity (refer to Yonelinas, 2002, for a review of the conceptual 

distinction between these terms).  In place of a final item Old-New test, Marsh et al. (in press) 

presented a Remember-Know-New test (Gardiner & Richardson-Klavehn, 2000; Tulving, 1985).  

Participants reported greater recollective details (as opposed to familiarity) for foils earlier 

studied in a deep relative to a shallow processing condition (see also Dewhurst & Brandt, 2007).  

 Marsh et al. (in press) note that controlled retrieval ties to both the earlier idea of retrieval 

modes (Tulving, 1983) and current neuropsychological literature on retrieval orientations (e.g., 

Herron & Rugg, 2003; Hornberger, Rugg, & Henson, 2006; Rugg & Wilding, 2000).  In the 
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context of accessing information in episodic memory through conscious effort, Tulving (1983) 

described retrieval modes as particular states that must be activated if stimuli are to effectively 

serve as retrieval cues to stored episodic memories.  More recently, retrieval modes have been 

defined simply as attentional sets that guide retrieval (Velanova, Lustig, Jacoby, & Buckner, 

2007).  Marsh et al. (in press) defined their research as an investigation into how specific 

changes in retrieval modes may significantly affect subsequent recognition memory 

performance.  Their attention to the flexible and dynamic nature of retrieval modes converges 

with Rugg and Wilding’s (2000) conceptualization of retrieval orientations (Hornberger et al., 

2006).  Retrieval orientations are believed to adaptively determine processing at retrieval by 

helping rememberers to focus on a relevant subset of information learned in a specific “spatio-

temporal context” (Herron & Rugg, 2003).  Combining this idea with similar ideas derived from 

source monitoring research (e.g., Johnson, Hashtroudi, & Lindsay, 1993), Marsh et al. (in press) 

proposed that the ability to switch between subsets of information suggests that retrieval modes 

are layered (or staged).  Presumably, memory search may consist of adaptively moving through 

potentially diagnostic orientations until an acceptable response becomes available (see also 

Williams & Hollan, 1981).   

1.2  Going beyond Situational Constraints: Escaping Mismatching Operations 

 Jacoby et al. (2005b) observed that rememberers may spontaneously constrain processing 

dimensions at retrieval that occurred during encoding.  This observation complements earlier 

notions concerning people’s ability to self-initiate reconstructive processes at retrieval (e.g., 

Craik, 1983; Jacoby & Craik, 1979; James, 1890/1990; Smith, 1979).  However, self-initiated 

retrieval processing may be countered by situational constraints.  For example, several studies 

have identified circumstances in which researchers wield substantial control over the kind and/or 

order of processing that occurs at retrieval (e.g., Hornberger et al., 2006; Humphreys et al, 2003; 

Lammens & d’Ydewalle, 1983; Marsh & Hicks, 1998; Williams & Santos-Williams, 1980).  

Importantly, by having participants make source-monitoring decisions under conditions that 

directed attention either toward or away from particular qualitative characteristics of memory 

traces, Marsh and Hicks (1998) demonstrated that people may begin specific retrieval processing 

in response to experimenter-presented queries even when this retrieval processing is unlikely to 
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generate diagnostically useful information.  Humphreys et al. (2003) surmised that impaired 

memory performance will result if participants fail to move beyond processing encouraged by 

non-diagnostic experimental manipulations.   

 Because retrieval processes are often self-initiated controlled processes, individuals will 

vary in the likelihood that they will engage in such processes, either due to variations in 

processing capacity, motivation, or metacognitive knowledge of the need to engage in certain 

retrieval operations.  For example, Jacoby et al. (2005b) studied age differences in depth of 

retrieval using the memory-for-foils paradigm described above.  Effectively constraining 

retrieval processing in response to whether the original encoding operation involved deep or 

shallow processing should lead to higher memory for deep relative to shallow foils.  Although 

Jacoby et al. (2005b) observed this pattern for younger adults, memory for deep versus shallow 

foils was statistically equivalent for older adults.  The likelihood of controlling retrieval 

processing may decline with age, perhaps due to greater reliance on familiarity as a basis for 

recognition memory (see Jacoby, 1999; Jacoby & Rhodes, 2006; Velanova et al., 2003, 2007).  

 Although age differences in the likelihood of controlled retrieval are apparently due to 

capacity changes across the lifespan (e.g., frontal control regions are slower to activate in older 

adults; Velanova et al., 2003, 2007), capacity may be only one factor that affects the likelihood 

of controlled retrieval processing.  Constrained retrieval is a consciously controlled process – one 

that may be attention demanding (e.g., Burgess & Shallice, 1996; Jacoby et al, 2005b; Marsh et 

al., in press; Velanova et al, 2007).  Dewhurst and Brandt (2007) recently compared recognition 

memory when reinstating effortful encoding operations (generating words from fragments) to 

recognition memory when reinstating automatic encoding operations (reading intact words).  

Responding to a Remember-Know test (Gardiner & Richardson-Klavehn, 2000; Tulving, 1985), 

participants reported greater conscious recollection of items presented at study after 

reinstatement of effortful (but not automatic) encoding operations.  Dewhurst and Brandt (2007) 

concluded that effortful encoding tasks produce episodic representations that include both targets 

and operations that contribute to their recognition.  

 When conditions call for participant-initiated processing, individual differences may exist 

among younger adults.  For example, Unsworth (2009a, 2009b) recently reported that, as the 

need for self-initiated processing increases, so too does the strength of the positive correlation 

between memory performance and cognitive ability measures (e.g., working memory capacity 
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and fluid intelligence) (see also Unsworth & Engle, 2007).  Likewise, Hertel and Milan (1994) 

found that depressed affect in college students may be associated with impairment of controlled 

processing during a recognition task (see also Hertel & Hardin, 1990).  These findings support 

the view that some younger adults might show more evidence than others of a likelihood to 

spontaneously reinstate processing dimensions that occurred during encoding.   

I investigated individual differences in retrieval processes in a paradigm where the 

participant is required to engage retrieval operations that either match or mismatch those present 

at encoding for a particular item.  This should reveal typical encoding specificity effects (e.g., 

Tulving, 1983; Tulving & Thomson, 1973), with greater recognition for matching items 

compared to mismatching items.  However, under these circumstances, it should nonetheless be 

possible for participants to spontaneously engage in constrained retrieval of the second encoding 

operation, and so improve recognition performance on mismatching items.  I generated these 

conditions using the following procedure.   

 To begin, under incidental learning conditions (Postman, 1964), participants completed two 

tasks requiring simple judgments on common nouns (similar to those listed in Appendix A; see 

Experiment 1 below).  One task required participants to decide if the item referred to is smaller 

than or larger than an average adult-size shoebox.  The other task required participants to decide 

if the item referred to is natural or man-made.  These classification tasks were selected for two 

reason.  First, they both tap conceptual (as opposed to surface) aspects of the stimuli (see Franks, 

Bilbrey, Lien, & McNamara, 2000).  Second, because two deep orienting tasks should lead to 

equivalent recognition performance at test (cf. Hornberger et al., 2006), unequal memory 

performance may be attributed to differences in the likelihood of constraining retrieval 

processing operations.  The order of the classification tasks was counterbalanced across 

participants.  After a six-minute filler task, Phase two involved a recognition test in which 

participants first judged each word on size, or naturalness (manipulated across participants), 

followed by a recognition judgment of whether they had made a prior judgment on the word.  

Words judged earlier were to be considered “old” words, while not previously judged words 

were to be considered “new” words.  Half (80) of the words were “old” and half (80) of the 

words were new.   

 Consistent with both the encoding specificity principle (Tulving, 1983; Tulving & Thomson, 

1973) and the transfer-appropriate processing principle (Morris, Bransford, & Franks, 1977), I 



 6 

predicted that processing study and test items along matching dimensions should boost 

recognition performance.  By soliciting only one of the two classification tasks at test, I created a 

situation similar to the memory-for-foils technique of inducing a single processing dimension 

during a recognition memory test (see above).  In my experiment, however, successful memory 

performance may necessitate not only use of the experimenter-induced processing dimension but 

also spontaneous reinstatement of the other relevant encoding context (i.e., processing in terms 

of the classification task not solicited at test).  If, as suggested by Humphreys et al. (2003) and 

Marsh and Hicks (1998), participants may at times be captured by an experimenter-induced 

context and forgo spontaneous reinstatement of other relevant (and potentially even more 

diagnostic) contexts, then it may be possible to identify characteristics that make some 

participants more susceptible to this than others.  

 The characteristic I selected for consideration was cognitive impulsivity versus reflection.  I 

assessed each participant’s cognitive impulsivity by administering the cognitive reflection test 

(CRT), a three-item set of math problems where an incorrect answer is readily accessible (see 

Cokely & Kelley, 2009; Frederick, 2005; Kahneman & Frederick, 2007).  Participants with an 

impulsive response style frequently offer the more obvious, incorrect answer, while participants 

who give correct responses are more likely to have a reflective response style.  The CRT is an 

attractive measure to collect not only because it takes little time to complete but also because it is 

moderately correlated with standard measures of cognitive ability.  For example, the CRT’s 

correlation with college entrance exams such as the SAT and ACT is approximately .45 

(Frederick, 2005).  It is also notable that participants’ own self-reports support interpreting the 

CRT as an index of cognitive impulsivity: Participants scoring low on the CRT self-report higher 

impulsivity than participants scoring high on the CRT (Frederick, 2005).  

 In my study, I expected that participants exhibiting a reflective response style would be 

more likely to engage in self-initiated retrieval processing.  For example, when judging size at 

study and naturalness at test, reflective participants might spontaneously reinstate the original 

size context to aid in recognition.  This generates a match between context at study and context 

at test even when the test itself pushes participants into a different processing dimension.  

Impulsive participants may fail to move beyond the experimenter-induced processing dimension, 

impairing recognition memory performance (e.g., Humphreys et al., 2003).  This may be a kind 

of over-reliance on experimenter-provided “memory pointers” (Koriat & Lieblich, 1977), which 
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may be a habitual, but maladaptive, retrieval tendency for impulsive people (see Rudoy, 

Weintraub, & Paller, 2009).  In contrast, more reflective people may be more aware of 

constrained retrieval as a strategy to escape the mismatch effect.  

 Results from this pilot research are displayed in Table 1.  For group assignment, participants 

who answered at least one CRT question correctly were placed in the high reflection group, 

while participants who gave incorrect responses to all CRT questions were placed in the low 

reflection group.  Based on previous research (Cokely & Kelley, 2009; Frederick, 2005), this 

seemed the best approach to achieving an approximately equal number of participants per group.  

As predicted, the interaction between match versus mismatch and low versus high reflection was 

significant, F (1,79) = 4.66, MSe = .033; thus, I continued my analysis by probing this 

interaction.  The classic finding of encoding specificity was evident in the match-mismatch 

difference for participants in the low reflection group F (1,46) = 6.95, MSe = .046, but not for 

participants in the high reflection group, p > .52.  Importantly, the direction of the simple effect 

for the low reflection group supported my prediction that this group would exhibit a mismatch 

effect.  False alarm rates did not differ by group, p > .35.  Further analysis of the simple effect 

for the low reflection group was conducted to compute effect size with Cohen’s (1988) formula.  

Incorporating the measure of standard deviation recommended by Maxwell and Delaney (2004), 

a small to medium effect size was obtained, Cohen’s d = .31.  In sum, only high reflection 

participants escaped the mismatch effect, suggesting that deliberate reflection allows people to 

move beyond situational constraints.  

Table 1: Probability of recognition in Pilot Study. 

 

 Raw Proportion Corrected (Hits-false alarms) 

 Match Mismatch FAs Match Mismatch 
Reflection Level M SE M SE M SE M SE M SE 

Low (n = 47) .85 .01 .81 .02 .15 .01 .71 .02 .66 .02 
High (n = 34) .85 .02 .87 .02 .13 .01 .72 .02 .74 .02 
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CHAPTER 2 

EXPERIMENTS 

 Three presented experiments provide additional exploration of controlled retrieval 

processes.  In Experiment 1, I sought further support for my focal claim that attenuated memory 

performance on mismatching items is caused by a failure to spontaneously engage in constrained 

retrieval by reinstating the relevant encoding operation.  Performance on a standard recognition 

test may be affected by both recollection and familiarity (Jacoby, 1999; Yonelinas, 2002); 

however, recollection is noticeably impaired by factors that disrupt significant item-context 

associations (Macken, 2002).  By introducing a way to more carefully constrain item-context 

associations at encoding, Experiment 1 creates a situation wherein failure to spontaneously 

reinstate relevant encoding operations should lead to an even greater mismatch effect than was 

found in my previous study (Kolers & Roediger, 1984).   

 Recognition memory performance is typically high (e.g., Bower, 2000).  Perhaps 

participants who escape the mismatch effect are doing so because of strong memory of encoded 

items rather than greater use of encoding context reinstatement.  To examine this alternative, a 

measure of discriminability (A') and response criterion (B"D) is calculated for each participant in 

Experiment 1.  Because discriminability acts as a measure of memory strength, these values are 

used to verify that strength of memory and cognitive reflectivity are not confounded.  In 

particular, I predict that discriminability and response criterion for matching items will not vary 

by level of cognitive reflectivity.   

 A reaction time measure added to Experiment 1 will produce an additional line of evidence 

that participants who manage to escape the mismatch effect are doing so by spontaneously 

reinstating at test the other processing dimension.  

 Experiment 2 examines whether or not participants escape the mismatch effect when given 

explicit instructions to reinstate relevant encoding contexts.  As theorized above, recognition 

memory performance on mismatching items may be partially due to individual differences in the 

likelihood to constrain retrieval.  Explicit instructions to reinstate relevant encoding contexts 

should simulate a situation where all participants engage in constrained retrieval – independent 

of individual differences in degree of cognitive impulsivity.  The absence of a mismatch effect 
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when explicit instructions are presented may suggest that constrained retrieval is a consciously 

controlled retrieval strategy.  

 Finally, in Experiment 3, strategy reports are collected after a fraction of the recognition 

memory decisions to assess constrained retrieval during the recognition memory test.  This will 

provide converging evidence for retrieval strategies.  In combination, these experiments are 

designed to advance our knowledge of controlled retrieval.   

2.1  Experiment 1 

 One approach to improving the selectivity of processing is to allow people more experience 

with the assigned task (Jacoby & Craik, 1979).  When participants originally engage in a task, 

processing is inefficient, meaning that processing dimensions are often activated that are not 

strictly required by the task.  Jacoby and Craik (1979) applied this reasoning to Craik and 

Lockhart’s (1972) original levels of processing paradigm, and hypothesized that memory 

performance in a shallow processing task (e.g., a letter case decision task) would approach zero 

as participants become highly experienced at the task.  Presumably, highly experienced 

participants would learn to more selectively attend to the letters displayed, yielding faster 

decision-making ability but also impaired memory performance if surprised by an unannounced 

test.  

 Applying this rationale to the kind of deep processing tasks chosen for my study, giving 

participants a chance to practice each task before presentation of “critical” items may amplify the 

selectivity of processing of those items.  If, as predicted here, participants learn to increasingly 

restrict processing to the dimension required by the orienting task, memory performance will 

grow progressively more dependent upon the degree to which the encoding context is reinstated 

at retrieval (Mäntylä, 1986; Tulving & Thomson, 1973).  Consequently, by adding practice 

rounds to my experiment, I seek to increase the size of the mismatch effect for participants who 

fail to spontaneously reinstate at retrieval the non-experimenter-induced dimension.  

 If constrained retrieval involves inspecting an item by asking the original encoding 

questions (Is this bigger than a shoebox?  Is this natural or man-made?), then later reaction time 

to make that judgment should be faster, even for foils from the previous recognition test.  

Through a modification of the memory-for-foils paradigm, a reaction time measure added to 
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Experiment 1 will produce an additional line of evidence that participants who manage to escape 

the mismatch effect are doing so by spontaneously reinstating at test the other processing 

dimension.  Instead of a test of explicit memory for foils (e.g., Jacoby et al., 2005a, 2005b; 

Shimizu & Jacoby, 2005), at the end of the recognition memory test I re-introduce one of the two 

classification tasks (i.e., either the size or naturalness task).  The re-introduced task will always 

be the one not offered at the initial test (e.g., if size judgments were made during the initial test, 

naturalness judgments will now be made).  Test items will be foils from the recognition test and 

a set of not-previously-viewed words.  Further evidence of source-constrained retrieval will be 

obtained if participants who successfully overcome the mismatch effect (presumably by making 

the effort to process all words during the recognition test along both the size and naturalness 

dimensions) exhibit more priming on foils than participants who show a mismatch effect.   

 Priming manifests in general as facilitation in response latency as a result of previous 

experience (Graf & Schacter, 1985; Roediger & McDermott, 1993; Wagner, Koutstaal, Maril, 

Schacter, & Buckner, 2000).  Task-specific priming has been observed in previous research 

(Franks et al., 2000; Wagner et al., 2000).  Incongruence between an orienting task and a 

subsequent task may reduce priming (Franks et al, 2000) and, in some cases, even lead to slower 

reaction times on repeated (relative of novel) stimuli (Horner & Henson, 2009).  Congruent 

processing in Experiment 1 may require participant-initiated reinstatement of relevant processing 

dimensions during the initial recognition test.  Some participants, being instructed to make size 

judgments at test, may also successfully reinstate naturalness as a relevant processing dimension.  

If so, reaction times in judging the naturalness of foils on a re-introduced classification task will 

show more priming than reaction times in judging the naturalness of entirely new words (see 

Horner & Henson, 2009).   

2.1.1  Method 

 Participants. Eighty Florida State University students enrolled in a psychology course 

received either (a) partial course credit toward a research participation requirement in General 

Psychology or (b) extra credit in a psychology course whose instructor provided this option.  All 

participants were informed of the purpose of the project and notified that collected data is not 

linked to them by name.   

 Materials and Procedure. Experiment 1 was conducted on an IBM-based computer 

running E-Prime software (Psychology Software Tools, Inc., Pittsburgh, PA).  Participants began 
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by judging words on different dimensions.  One judgment required participants to decide if the 

item referred to was smaller than or larger than an average adult-size shoebox.  The other 

judgment required participants to decide if the object referred to was natural or man-made.  

After receiving informal feedback from participants in my prior study, I grew concerned over 

possible ambiguity associated with some of my stimuli (e.g., does the word “seal” refer to an 

animal or a stamp?).  In an effort to remove such questionable items, after replacing 

approximately ten percent (16) of the words based on my own intuition, a separate normative 

study (N = 8) was conducted to confirm the absence of remaining ambiguity (see Denkinger & 

Koutstaal, 2009).  This resulted in changing another nine percent (14) of the words before 

arriving at the common nouns found in Appendix A.  

 The classification of words were blocked by judgment; both of the blocks began with three 

practice rounds, each containing 20 words.  These practice rounds should lead to more selective 

processing of target items (see above).  Participants were told to use these rounds to become 

faster in making the judgment (while maintaining accuracy); it was explained to participants that 

they were preparing for a “critical” round, where it would be important to judge words as quickly 

and accurately as possible.  As discussed above, this kind of experience may better restrict 

processing to the dimension required by the judgment.  Both of the two “critical” rounds 

contained 40 common nouns, for a total of 80 critical items.  All items were presented one at a 

time.  Each trial began with a fixation cross lasting 400 ms, then a word was displayed until the 

participant pressed one of the two designated keys.  Reaction time was logged as length of time 

between appearance of a word and pressing of a key.  

 After a six-minute filler task (e.g., listing names of cities/states), Phase 2 involved a 

recognition test in which participants first judged each word on size, or naturalness (manipulated 

across subjects), followed by a recognition judgment of whether they had made a prior judgment 

on the word during one of the two critical rounds.  Words judged in the first phase were to be 

considered “old” words, while not previously judged words were to be considered “new” words.  

Half (80) of the words were “old” and half (80) of the words were “new” (i.e., none of the words 

were from practice rounds).  Participants were informed that words from the practice rounds 

were not included.  
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 For Phase 3, participants made either the size or naturalness judgment on the test items that 

were “new” on the recognition test (i.e., the foils), in addition to a set of not previously displayed 

words.  Reaction times on these judgments were collected.   

 Completion of the cognitive reflection test (CRT) followed Phase 3.  Participants were 

instructed to solve each problem and record their answer on the response sheet.  They were 

instructed to answer all three questions, even if they must guess.  The test was administered in 

written form.  An example response form with math problems is found in Appendix B.  Data 

from the CRT was used to divide participants into a high versus low reflection group (see 

Design).  After finishing the CRT, participants were debriefed and dismissed.  

 Design. Experiment 1 contained a between- and a within-subjects factor.  For the between-

subjects factor, two groups were identified based on a measure of cognitive response style (high 

reflection vs. low reflection).  Participants who answered at least one CRT question correctly 

were placed in the high reflection group, while participants who gave incorrect responses to all 

CRT questions were placed in the low reflection group.  Because close to 60 percent of my 

previous participants earned a zero on the CRT (cf. Frederick, 2005, Table 1), this assignment 

criterion offered the best chance of achieving an approximately equal number of participants per 

group.  For the within-subjects factor, recognition scores (hits minus false alarms) for matching 

versus mismatching items were compared.  Matching items were items judged the same way at 

both study and test, while mismatching items were items judged incongruently across study and 

test.  

2.1.2  Results 

 Although 82 participants finished Experiment 1, data from three participants were 

eliminated due to failure to follow instructions on the recognition test (pressing “old” for every 

item).  An additional three participants were eliminated due to exceedingly high false alarms 

[i.e., greater than two standard deviations above the mean (M = .20, standard deviation = .10)].  

High false alarms may be an indication of familiarity-based recognition decisions, which may be 

unaffected by the constrained retrieval focus of this current study (Marsh et al., in press).  

Analysis was conducted on the remaining participants.  Items were excluded that failed to be 

consistently classified by 75% or more of participants (Schnyer et al., 2006); this resulted in a 

loss of no more than 10% of items from each list of 40 words.  
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 An alpha level of .05 was used for all statistical tests.  An analysis of variance (ANOVA) 

was conducted on recognition memory performance, measured by hits to items judged for either 

size or naturalness (at study) minus false alarms (responses of “old” to items not shown at study).  

Results from the recognition test of Experiment 1 are displayed in Table 2.  Contrary to 

prediction, the interaction between match versus mismatch and cognitive impulsivity was not 

significant, F (1,74) = .12, MSe = .001; however, planned comparisons revealed evidence of 

encoding specificity in the match-mismatch difference for participants in the low reflection 

group, F (1,52) = 11.2, MSe = .053, but not for participants in the high reflection group, F (1,22) 

= 3.51, MSe = .015.  Importantly, the direction of the simple effect for the low reflection group 

supported my prediction that this group would exhibit a mismatch effect.  Also consistent with 

encoding specificity, a main effect of item type was found, F (1,74) = 11.4, MSe = .053.  Further 

analysis of the simple effect for the low reflection group was conducted to compute effect size 

with Cohen’s (1988) formula; incorporating the measure of standard deviation suggested by 

Maxwell and Delaney (2004), a small to medium effect size was found, Cohen’s d = .30.  

Table 2: Probability of recognition in Experiment 1.  

 

 Raw Proportion Corrected (Hits-false alarms) 

 Match Mismatch FAs Match Mismatch 
Reflection Level M SE M SE M SE M SE M SE 

Low (n = 53) .83 .01 .78 .02 .19 .01 .64 .02 .60 .02 
High (n = 23) .84 .02 .80 .03 .19 .02 .65 .03 .62 .03 

 
 
 A measure of discriminability (A') and response criterion (B"D) was calculated for each 

participant.  To do this, I corrected raw hits and false alarms using the formula suggested by 

Snodgrass and Corwin (1988), where adjustments are made to account for extreme observations 

of 1.0 or 0.  The corrected values were then used to calculate values for a nonparametric signal 

detection theory (SDT) model (A', B"D).  Results of this analysis are displayed in Table 3.  As 

predicted, no difference was found between low versus high reflection participants in terms of 

either A' (p = .58) or B"D (p = .59).  This offers the desired verification that strength of memory 

and cognitive reflectivity are not confounded. 
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Table 3: Discriminability (A') and response criterion (B"D) in Experiment 1. 

 

 A' B"D 
Reflection Level M SE M SE 

Low (n = 53) .86 .01 .17 .05 
High (n = 23) .86 .01 .13 .06 

 

 Priming in reaction times (RTs) collected in Phase 3 were studied as a within-subjects factor 

(Phase 2 foils vs. new words).  Analysis of RTs followed the procedure used by Horner and 

Henson (2009).  RTs of less than 400 ms, or greater than two standard deviations above or below 

a participant’s mean for a particular task, were excluded.  This resulted in a loss of fewer than 

12% of trials for any given participant.  Because variability of opinion existed across participants 

concerning the correct way to classify items, only items consistently classified by 75% or more 

of participants were included in the analysis (cf. Schnyer, Dobbins, Nicholls, Schacter, & 

Verfaellie, 2006).  Priming was defined as the difference in mean RTs between trials presenting 

new words and trials presenting Phase 2 foils.  To control for potential novel RT differences 

across task conditions, an additional proportional measure of priming was calculated by dividing 

the difference between trials presenting new words and trials presenting Phase 2 foils by the 

mean RT for trials presenting new words (Horner & Henson, 2009; Schnyer et al, 2006).  Each 

of these priming measures was entered as a dependent variable into a separate regression 

analysis.  The predictor variable was the size of each participant’s Phase 2 mismatch effect, 

computed as the difference between the recognition score (hits minus false alarms) for matching 

and mismatching items.  Contrary to prediction, this regression analysis revealed no significant 

relationship between size of mismatch effect and either priming (p = .38) or proportional priming 

(p = .57); additional analysis by level of cognitive impulsivity also produced a null finding.  This 

challenges the notion that participants who show evidence of implicitly making the relevant 

judgment during the Phase 2 recognition test (as inferred from the smaller size of the Phase 2 

mismatch effect) should show greater priming when explicitly making the size or naturalness 

judgment in Phase 3.  However, overall priming (M = 26 ms) was observed in this experiment, t 

(74) = 3.003, p = .004.  
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2.1.3  Discussion 

 Results for Experiment 1 were mixed.  Although evidence of encoding specificity in the 

match-mismatch difference for participants in the low reflection group was in line with my 

prediction, the size of this effect (Cohen’s d = .30) was no greater than the previously discussed 

experiment (Cohen’s d = .31).  This suggests that my effort to more carefully constrain item-

context associations by the addition of practice rounds was unsuccessful.  Further, even the high 

reflection group came close to displaying a statistically significant mismatch effect (p = .074).  

The high reflection group was expected to clearly escape the mismatch effect.  Honestly 

interpreted, this result provides very little evidence of individual differences in constrained 

retrieval.  

 Unfortunately, the reaction time measure failed to produce the desired additional line of 

evidence that participants who manage to escape the mismatch effect do so by spontaneously 

reinstating at test the other processing dimension.  Although initial examination of this finding 

left me puzzled, subsequent analysis offered hope of an explanation (see General Discussion).   

2.2  Experiment 2 

 I proposed that the process of reinstating a prior encoding process would allow participants 

to escape the poorer recognition of mismatching items.  If so, a simple cue to remember both 

relevant encoding dimensions (viz., both the size and naturalness classification judgments) 

should eliminate the mismatch effect.  As previously discussed, Dodson and Johnson (1993) 

found that using a procedure that encouraged participants to think about probable sources of a 

memory improved performance relative to a procedure that did not explicitly restate all 

possibilities (see also Lindsay & Johnson, 1989).  Jacoby, Kelley, Brown, and Jasechko (1989, 

Experiment 2) reported similar findings using a false-fame paradigm.  After previewing a list of 

non-famous names, participants made fame judgments on a list comprised of old non-famous 

names, new non-famous names, and famous names.  Participants made these judgments either in 

isolation (single-task condition) or immediately prior to a list-recognition memory decision 

(dual-task condition).  Fewer non-famous names were identified as famous by participants in the 

dual-task condition.  Arguably, making list-recognition memory decisions led to more 

conservative fame judgments because this activity heightened awareness of potential confusion 
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among sources of familiarity.  This awareness may fail to be spontaneously generated by 

participants in the single-task condition.  Jacoby et al. (1989) concluded that assessment of 

source represents a discrete cognitive act, one that may not occur without sufficient situational 

support (see also Marsh & Hicks, 1998).  In my study, if the mismatch effect is caused by a 

failure to self-initiate constrained retrieval during the recognition test (the likelihood of which 

may be predicted by the CRT), then giving participants a simple cue to reinstate encoding 

operations should eliminate the mismatch effect by making all participants engage in constrained 

retrieval.  

2.2.1  Method 

 Participants. Sixty Florida State University students enrolled in a psychology course 

received either (a) partial course credit toward a research participation requirement in General 

Psychology or (b) extra credit in a psychology course whose instructor provided this option.  

None participated in Experiment 1.  Participants were divided equally into a reminder absent 

condition and a reminder present condition (see below).  All participants were informed of the 

purpose of the project and notified that collected data would not be linked to them by name.   

 Materials and Procedure. The materials for Experiment 2 were the same as those used in 

Experiment 1.  The procedure was also the same except that participants were randomly assigned 

to one of two reminder conditions (reminder absent vs. reminder present).  Participants in the 

reminder absent condition followed the same procedure used in Experiment 1.  Participants in 

the reminder present condition were given explicit instructions to reinstate relevant encoding 

contexts: Just prior to the recognition test, an instruction screen appeared, stressing the value of 

considering both classification tasks when making the Old-New recognition decision.  

Participants were told that a 3-second pause screen would appear immediately after the explicit 

classification of each item (i.e., immediately before the “Old or New?” screen).  They were told 

to mentally make the alternative judgment as a “double checking” strategy when this pause 

screen appeared (displaying three asterisks).  No recognition responses were logged during this 

interval.  At the offset of this screen, “Old or New?” appeared on screen and participants made a 

recognition judgment of whether they had made a prior judgment on the word during one of the 

two critical rounds.  As in Experiment 1, the reaction time task followed the completion of the 

recognition test.  If the extra reminder screen caused all participants to process Phase 2 foils 
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along both dimensions, then participants in this condition should show more priming on foils 

(relative to participants in the reminder absent condition) during this final phase.  

 Design. Experiment 2 contained two critical planned comparisons.  The first was a 

comparison of recognition memory performance on matching versus mismatching items for 

participants in the reminder absent versus reminder present condition.  The second was a 

comparison of priming for participants in the reminder absent versus reminder present condition.  

2.2.2  Results 

 Data from two participants were eliminated due to exceedingly high false alarms [i.e., 

greater than two standard deviations above the mean (M = .20, standard deviation = .11)] (see 

Experiment 1 above).  Analysis included the remaining 58 participants.  

 An alpha level of .05 was used for all statistical tests.  An analysis of variance (ANOVA) 

was conducted on recognition memory performance, measured by hits to items judged for either 

size or naturalness (at study) minus false alarms (responses of “old” to items not shown at study).  

Results from the recognition test of Experiment 2 are displayed in Table 4.  Although overall 

evidence of encoding specificity in the match-mismatch difference was observed, F (1,56) = 7.4, 

MSe = .04, p = .009, the interaction between match versus mismatch and reminder condition was 

not significant, F (1,56) = 1.35, MSe = .007, p = .25.  Contrary to prediction, planned 

comparisons did not reveal a mismatch effect for participants in the reminder absent condition, F 

(1,29) = 1.92, p = .18.  Still more surprising, even with the added situational support of the 

reminder present condition, participants in this condition showed evidence of encoding 

specificity in the match-mismatch difference, F (1,27) = 5.26, p = .03.  Because it was predicted 

that participants in this condition would successfully escape the mismatch effect, this result is 

puzzling.   

Table 4: Probability of recognition in Experiment 2. 

 

 Raw Proportion Corrected (Hits-false alarms) 

Match Mismatch FAs Match Mismatch Reminder 
Condition M SE M SE M SE M SE M SE 

Absent (n = 30) .85 .02 .82 .02 .20 .02 .65 .02 .63 .02 
Present (n = 28) .85 .02 .80 .02 .19 .02 .66 .02 .61 .03 
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 Both the pilot study and Experiment 1 suggested cognitive impulsivity as a potential source 

of variance in this paradigm; therefore, additional analysis examined recognition memory 

performance in the reminder absent versus reminder present condition by level of cognitive 

impulsivity.  Results from this analysis are displayed in Table 5.  In the reminder absent 

condition, high reflection participants (n = 9) escaped the mismatch effect, F (1,8) = 2.39, p = 

.16; however, low reflection participants (n = 21) also escaped the mismatch effect, F (1,20) = 

.62, p = .44.  Because the reminder absent condition was identical in structure to the previous 

experiments, it is unclear why low reflection participants in this condition failed to exhibit 

encoding specificity comparable to the earlier studies.  One caveat in interpreting this result is 

that there was very low power to detect a significant result.  

Table 5: Probability of recognition by Reflection Level in Experiment 2. 

 

Raw Proportion Corrected (Hits-false alarms) Absent 
Condition Match Mismatch FAs Match Mismatch 

Reflection Level M SE M SE M SE M SE M SE 

Low (n = 21) .85 .02 .84 .02 .20 .02 .65 .03 .64 .03 
High (n = 9) .83 .03 .80 .04 .19 .03 .65 .04 .61 .04 

           

Raw Proportion Corrected (Hits-false alarms) Present 
Condition Match Mismatch FAs Match Mismatch 

Reflection Level M SE M SE M SE M SE M SE 

Low (n = 17) .86 .02 .82 .03 .18 .02 .68 .03 .64 .03 
High (n = 11) .85 .03 .77 .03 .22 .03 .64 .04 .56 .05 

 
 
 Also puzzling are the results in the reminder present condition: As predicted, low reflection 

participants (n = 17) in this condition escaped the mismatch effect, F (1,16) = 1.2, p = .29); 

however, high reflection participants (n = 11) showed substantial evidence of encoding 

specificity in the match-mismatch difference, F (1,10) = 8.62, MSe = .033.  The added situational 

support of this condition was expected to benefit both groups; apparently, it might have disrupted 

processing for high reflection participants (see Discussion). 

 One primary prediction regarding Phase 3 of Experiment 2 was that there would be overall 

more priming in the reminder present than in the reminder absent condition.  Table 6 contains 

priming and proportional priming means for each condition.  Although priming was nearly twice 

as large in the reminder present condition, ANOVAs comparing priming and proportional 
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priming across the reminder present and reminder absent conditions fell short of significance, F 

(1,57) = 2.37, p = .13 for priming and F (1,57) = 2.31, p = .13 for proportional priming.  

However, single-sample t-tests of these values revealed the reminder present means to be 

statistically different from zero, t (27) = 3.16, p = .004 for priming and t (27) = 3.39, p = .002 for 

proportional priming.  By comparison, the reminder absent means were not statistically different 

from zero, t (29) = 1.83, p = .08 for priming and t (29) = 1.63, p = .11 for proportional priming.  

This suggests that participants in the reminder present condition may have processed Phase 2 

foils along the dimension explicitly re-introduced during the Phase 3 task.   

Table 6: Priming and Proportional Priming in Experiment 2.  

 

 Priming Proportional Priming 
Reminder Condition M SE M SE 

Absent (n = 30) 32.1 17.5 .03 .02 
Present (n = 28) 78.3 24.8 .07 .02 

 
 
2.2.3  Discussion 

 At first glance, evidence that low reflection participants in the reminder present condition 

escaped the mismatch effect is encouraging; it supports the idea that even a simple cue to 

reinstate relevant encoding operations may help participants engage in constrained retrieval to 

escape the mismatch effect.  However, it is unknown why high reflection participants in this 

same condition show a strong mismatch effect.  One basis for speculation arises from research on 

“part-list cueing inhibition” (Anderson, Bjork, & Bjork, 1994; Brown, 1968; Roediger, 1973).  

Brown (1968) had participants study half of the 50 U.S. states, followed by attempted recall of 

all 50 states.  Relative to a control group that had no prior study session, participants recalled not 

only more of the studied states but also fewer of the unstudied states.  An early interpretation of 

this finding was that study had inhibited recall of associated items; however, it may also be the 

case that participants’ self-initiated strategies for retrieval of U.S. states was disrupted by study 

of a partial list provided by experimenters (Basden & Basden, 1995; see also Bäuml, 2007; 

Dodd, Castel, & Roberts, 2006).  In the context of this present experiment, perhaps high 

reflection participants, who would normally self-initiate strategic reinstatement of encoding 

operations, reacted to experimenter-induced reinstatement in a way that impaired performance.   
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 One goal of this present experiment was to offer evidence of source-constrained retrieval by 

means of a priming measure.  Jacoby and colleagues (2005a, 2005b; Shimizu & Jacoby, 2005) 

have used only explicit test of memory within the memory-for-foils paradigm to investigate 

source-constrained retrieval.  The present finding of more priming in the reminder present than 

in the reminder absent condition is consistent with a source-constrained model of memory 

retrieval.  

2.3  Experiment 3 

 There are said to be “pragmatic advantages” to asking participants what they are doing 

during an experiment (Nelson, 1996).  Having participants report on their thoughts provides an 

additional way to get at what they are attending to in “short-term” or working memory (Ericsson 

& Simon, 1980).  In a previous study using verbal protocols, Burgess and Shallice (1996) found 

evidence of frequent use of source-constrained retrieval when people recollected 

autobiographical memories.  For example, when asked to retrieve his most recent memory of 

cleaning a car, one participant first identified the precise location where he typically cleans his 

car and then elaborated on memories associated with that location until he could provide a 

response.  My use of verbal protocols extends this paradigm to a standard recognition task.  As 

an exploratory study (Chase & Ericsson, 1982), I will collect verbal reports during some 

recognition memory decisions.  These reports will be concurrent reports, which log real-time 

processing and allow fine-grained analyses of cognitive activity (Dunlosky & Hertzog, 2001).  

These reports will allow me to better assess the character of retrieval processing engaged in 

during the task.  

 Thus far, I have found mixed results for source-constrained retrieval.  On the other hand, 

Jacoby et al. (2005a, 2005b; Shimizu & Jacoby, 2005) found strong evidence for it using the 

memory-for-foils paradigm.  Therefore, in addition to the match-mismatch procedure used in my 

earlier studies, I will also return to the memory-for-foils paradigm.  I am interested in seeing if I 

can detect source-constrained retrieval in both cases or only when using the memory-for-foils 

procedure.  In the memory-for-foils paradigm, evidence of source-constrained retrieval manifests 

as superior memory for deep relative to shallow foils in Phase 3.  Global activation models of 

memory (e.g., Gillund & Shiffrin, 1984) cannot readily explain this pattern of differential 
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memory for foils; thus, building the case for controlled retrieval processing.  By incorporating a 

think-aloud procedure into Jacoby et al.’s memory-for-foils paradigm, I seek a converging line of 

evidence that participants are reinstating encoding operations to aid retrieval.   

 One primary aim of Experiment 3 is not only to use strategy reports to uncover evidence of 

source-constrained retrieval but also to explore conditions under which it most likely occurs.  

The match-mismatch procedure assists participants by reinstating one relevant encoding 

operation (i.e., participants are asked to again make one of the two classification decisions from 

the encoding phase); however, items might also be from the non-reinstated classification task.  

To benefit from encoding specificity on mismatching items, participants must spontaneously 

reinstate the alternative encoding operation after making the explicitly requested classification 

decision.  If constrained retrieval is an effortful strategy, participants may be unlikely to 

continuously switch back and forth in this way.  On the other hand, Jacoby et al.’s memory-for-

foils procedure draws “old” items for the recognition test from only one encoding task at a time.  

The blocked nature of this procedure (where the targeted source is already identified) may make 

participants more willing to engage in source-constrained retrieval (e.g., McDuff, Frankel, & 

Norman, 2009).  I predict greater evidence of source-constrained retrieval in Jacoby et al.’s 

memory-for-foils procedure than in the match-mismatch procedure.  

2.3.1  Method 

 Participants. Ten Florida State University students enrolled in a psychology course 

received either (a) partial course credit toward a research participation requirement in General 

Psychology or (b) extra credit in a psychology course whose instructor provided this option.  

None participated in my prior experiments.  All participants were informed of the purpose of the 

project and notified that data would not be linked to them by name.  

 Materials and Procedure. The materials for Experiment 3 were the same as those used in 

Experiment 1.  Half (5) of the participants were assigned to the match-mismatch procedure 

(which was identical to Experiment 1) and half (5) of the participants were assigned to Jacoby et 

al’s memory-for-foils procedure.  Just prior to the first recognition memory test, all participants 

received think aloud protocol training.  This training familiarized participants with the procedure 

for giving verbal reports.  The importance of reporting intermediate thoughts (thoughts leading 

up to a final response) was highlighted by reviewing the distinction between questions that 

involve an immediate answer (What letter comes immediately after A?) and questions that are 
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likely to require intermediate thoughts (What is the fourth letter after N?).  The distinction 

between summarizing versus reporting actual thoughts was also part of this training.  After these 

instructions, participants practiced thinking aloud by making a recognition decision for six words 

(3 from prior practice rounds and 3 new words).  

 In the match-mismatch procedure, participants provided concurrent verbal reports on 5 

matching items, 5 mismatching items, and 10 new words; aside from this constraint, words were 

presented in random order.  For trials requiring a verbal report, the cue “Please think aloud” was 

shown on screen for 3 seconds immediately preceding the recognition memory judgment screen.  

Each time this screen appeared, the participant’s response was recorded using a tape recorder.  

Participants were instructed to first say the word aloud, then report as much as they could about 

what was passing through their mind as they tried to recognize the word.  They were asked to 

report something about every distinct thought they had.  After responding, participants made 

their recognition response by pressing one of the two designated keys.   

 At the encoding stage of Jacoby et al.’s memory-for-foils procedure, participants completed 

one deep and one shallow processing task (How many vowels are present in this word?).  In 

Phase 2, two recognition tests were administered.  In one, participants were correctly told that all 

words either were from the size task or were “new” words.  In the other, participants were 

correctly told that all words either were from the vowel task or were “new” words.  Verbal 

reports were collected in the process of making a recognition memory decision on some of the 

trials (same collection procedure as the match-mismatch condition).  Scrutiny of these verbal 

reports for evidence of encoding context recapitulation was central to this experiment.  Phase 3 

contained a recognition memory test where participants responded “old” to all previously viewed 

foils and “new” to a set of entirely new words.   

2.3.2  Results and Discussion 

 As predicted, the clearest cases of source-constrained retrieval were found under the 

memory-for-foils procedure (observations of strategic context reinstatement by procedure are 

reported in Table 7).  For example, when notified that “old” items were from the smaller than a 

shoebox task, one participant spontaneously reinstated the processing dimension to aid retrieval: 

“Boulder. Can I put a boulder in a shoebox? Old.”  Spontaneous reinstatement also aided in 

correct rejections, as in one case where “old” items were from the vowel-counting task: “Needle. 

The first thing I thought was whether or not I saw three ‘E’s in one word, and I didn’t. It’s new.”  
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Another straightforward case (resulting in a correct rejection) involved “old” items being from 

the smaller than a shoebox task: “I would have immediately associated hairpin in smaller, so I 

probably would have remembered it, because it was an easier one – I could visualize that one 

better.”  Finally, for the clearest case of context reinstatement occurring as a discrete cognitive 

act (see Jacoby et al., 1989), consider the following case where “old’ items were from the vowel-

counting task: “Thunder. Thunder, thunder. One, two [vowels]. I remember seeing… do I 

remember seeing this? I don’t remember seeing this, but there’s two [vowels]… I don’t know. I 

do remember seeing it! I’m going with old” (see Appendix C for more examples).  

Table 7: Observations of strategic context reinstatement by procedure in Experiment 3 
(“Observed” = Number of participants who exhibited strategic context reinstatement at least 
once). Pearson’s chi-square = 10.0 (significant above chi-square (0.05,1) = 3.84).  

 

Procedure Strategic Context 
Reinstatement? Match-Mismatch Memory-for-Foils 

YES 
Observed = 0 

Expected = 2.5 
Observed = 5 

Expected = 2.5 

NO 
Observed = 5 

Expected = 2.5 
Observed = 0 

Expected = 2.5 

 
 
 As strong support for my prediction, under the match-mismatch procedure, not a single case 

was found of a participant verbalizing a spontaneous reinstatement of the alternative encoding 

operation!  At best, there were a few cases where the alternative encoding operation was 

remembered along with the item.  For example, in a condition where the explicitly requested 

classification task was to indicate natural or man-made, participants sometimes remembered the 

initial encoding task: “I thought dolls are made by people, and I remember trying to think if it 

would fit in a shoebox,” or “I remember picturing it—if it was bigger than a shoebox, and it was. 

So, I remember seeing it on the list of words.”  This is as close as participants in the match-

mismatch condition come to reinstating the alternative encoding operation (see Appendix D for 

more examples).   

 One thought provoking finding concerns evidence that source-constrained retrieval may be 

unnecessary when memory is especially strong.  For example, under Jacoby et al.’s memory-for-

foils procedure, there were a few cases where participants effortlessly remembered the targeted 

encoding operations as part of item recognition: “I remember being confused on that one 
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because algae could be small or on a large pond, and I wasn’t sure which it was referring to; so, 

I remember thinking about that one before,” or “I remember… um, placing a pea like next to a 

shoebox and thinking it was smaller than a shoebox.”  These reports offer direction for 

theorizing (see General Discussion).   
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CHAPTER 3 

GENERAL DISCUSSION 

 Three experiments examined the idea that constrained retrieval may be an effortful strategy 

involving deliberate reflection.  Intuitively, this is easy to imagine.  For example, when searching 

for misplaced keys, a conscious reinstatement of earlier activities often brings relevant 

information to mind.  This is a simple illustration of the value of retrieval modes and context 

reinstatement (see Tulving, 1983; Velanova et al., 2007).  When activation of a retrieval mode 

calls for self-initiated processing, it seems reasonable to predict better memory performance by 

reflective versus impulsive people.  The current experiments tested reflective versus impulsive 

younger adults by requiring them to engage in retrieval operations that either matched or 

mismatched those presented at encoding for specific items.  In both the pilot study (Table 1) and 

Experiment 1 (Table 2), low reflection participants revealed typical encoding specificity effects 

(Tulving, 1983; Tulving & Thomson, 1973), with greater recognition for matching compared to 

mismatching items.  Conversely, high reflection participants escaped the mismatch effect, 

presumably by spontaneously engaging in constrained retrieval of the other relevant encoding 

operation.   

 If constrained retrieval is a consciously controlled retrieval strategy, then explicit 

instructions to reinstate relevant encoding contexts should be enough for participants to escape 

the disadvantageous effect of mismatching operations (see Dodson & Johnson, 1993).  The 

match-mismatch recognition results of Experiment 2 failed to offer evidence of source-

constrained retrieval; however, the reaction time measure demonstrated more overall priming in 

the reminder present than in the reminder absent condition.  Because extant literature on source-

constrained retrieval has employed only explicit tests of memory (Jacoby et al., 2005a, 2005b; 

Marsh et al., in press), this contributes a converging line of evidence for source-constrained 

retrieval.  

 At least two important insights arise from Experiment 3.  First, a comparison of the verbal 

reports between the match-mismatch procedure and Jacoby et al.’s memory-for-foils procedure 

reveals that source-constrained retrieval is more likely when participants have to attend to a 

single versus multiple sources.  This is consistent with McDuff et al.’s (2009) functional MRI 

(fMRI) data indicating that participants display greater focus on a targeted source when attending 
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to a single source (single-agenda source monitoring) versus multiple sources (multi-agenda 

monitoring).  It may be that participants find it too demanding to continuously switch back and 

forth from trial to trial.  This has important methodological implications for future research on 

both source monitoring (cf. Johnson et al., 1993) and controlled retrieval.  Second, the verbal 

reports suggested that source-constrained retrieval may be unnecessary when memory is strong.  

With this in mind, I returned to the discriminability data of Experiment 1.    

 In an admittedly post hoc analysis, I entered discriminability as a predictor in a regression 

analysis, with “size of mismatch effect” as the dependent variable.  This analysis revealed a 

negative linear relationship between discriminability and “size of mismatch effect” (� = -.34, p = 

.002, partial r2 = .12).  Importantly, the direction of this slope suggests that higher 

discriminability (an index of memory strength) is associated with greater success escaping the 

mismatch effect (see Figure 1).   

 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 1: Regressing Size of Mismatch Effect on Discriminability in Experiment 1. 

 

 By selecting only participants with lower discriminability (based on a median split), I found 

the predicted pattern of a match-mismatch difference for low reflection participants, Match M = 

.54 vs. Mismatch M = .47, F (1,26) = 12.03, MSe = .063, but not for high reflection participants, 

Match M = .56 vs. Mismatch M = .51, F (1,10) = 2.28, p = .16.  By contrast, among participants 

with high discriminability, neither the low nor high reflection group exhibited a mismatch effect, 

Match M = .74 vs. Mismatch M = .72, F (1,25) = 1.42, p = .25 and Match M = .74 vs. Mismatch 
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M = .72, F (1,11) = 1.15, p = .31, respectively.  Although these results should be interpreted 

cautiously due to low power for high reflection participants, the overall pattern offers another 

line of evidence that effortful constrained retrieval may be unnecessary when strength of 

memory is tremendously high.  Because extended retention intervals are associated with worse 

memory (Ebbinghaus, 1885), one idea for future research is to measure memory after a greater 

delay (see below).  

 Prima facie, the preceding argument offers no framework for interpreting the Phase 3 results 

of Experiment 1.  High discriminability participants should have less need to reinstate encoding 

contexts, so it would be reasonable to expect that they would fail to show priming.  However, 

using discriminability as a basis for a median split, it is not low (� = .10, p = .54, partial r2 = .01) 

but high discriminability participants that are marginally significant (� = -.27, p = .105, partial r2 

= .07).  If high discriminability participants have no need of effortful constrained retrieval, it is 

difficult to defend why their reaction time pattern comes closest to my initial prediction.  

Fortunately, insights gained from Experiment 3 suggest a solution: Verbal reports confirmed that 

encoding operations may indeed be effortlessly remembered as part of item retrieval.  Perhaps 

remembrance of encoding context altered processing of subsequent foils, owing to a kind of 

resonance or spreading activation (e.g., Kintsch, 1998; for an alternative view of priming as 

memory for a prior response, see Horner & Henson, 2009).  If true, this gives a framework for 

explaining the near-significant priming observed in Phase 3: Essentially, an activated encoding 

context may affect processing even when activation is not a result of deliberate reflection.  

 Plausible explanations aside, high discriminability (i.e., strong memory) presented an 

unexpected challenge in this study.  Previous research on effortful retrieval selected to-be-

retrieved information that was tremendously unlikely to be easily retrievable.  For example, 

Williams and Hollan (1981) requested that participants attempt to thoroughly recall high school 

classmates 4-19 years after graduation.  One future direction for this line of research would be to 

add a two-day interval between the encoding session and the recognition test.  This would drive 

down memory, increasing the need for deliberate context reinstatement.   

 Creating the need for deliberate context reinstatement is one thing, while motivating 

participants to invest effort is another.  One strategy to bring this about would be to introduce 

incentives for high accuracy.  Verbal reports (Experiment 3) provided evidence that participants 

will definitely engage in source-constrained retrieval under some circumstances (e.g., see 
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Appendix C).  The use of incentives would likely increase the likelihood of self-initiated 

constrained retrieval, as a delayed test would increase the need for controlled processing.  A 

future experiment incorporating these considerations should find strong evidence of source-

constrained retrieval.   
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APPENDIX A 

 

WORDS USED IN EXPERIMENTS 

 
oar bed cart rake roof 

mall missile coat golf anchor 
dock road jet street furnace 
lamp village palace broom diner 
tower bench fence baton axe 
tank church truck desk hall 

carpet car barn library harp 
rug floor window room boat 

bank drum bridge house jail 
academy door chair armor bath 
person ape vine star glacier 
moose cave shark jungle meadow 
valley thunder mule cow hill 
beast bear branch oasis beach 
goat storm horse tree camel 

galaxy whale moon brook sheep 
sky boy planet bay goose 
sea comet pig fog swamp 

boulder hawk island deer lion 
river flood cloud sun cliff 
tack razor key needle pocket 
pie hammer bullet coin ticket 

string wrench bill pencil tie 
dairy dime hairpin tape pliers 
cigar soap dollar dart badge 
fork sauce gown magazine brick 
hook card bread candle jar 
salad ring thread candy cookie 
glove doll cup wallet napkin 
pin comb belt token sock 

acorn worm walnut radish robin 
nose algae apple pea flea 
rice pimple shrimp mouse seed 

elbow shell ear ruby silk 
bean clover pearl berry bee 
toe pollen potato atom bat 

onion soil moth frog kernel 
rose weed leaf daisy grape 
egg lip snail oyster thorn 

peach salt gem ant crow 
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APPENDIX B 

SAMPLE FORM: COGNITIVE REFLECTION TEST (CRT) 

Below are several problems that vary in difficulty. Answer as many as you can.  
 
1. A bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does 

the ball cost? ________cents  

 
2. If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to 

make 100 widgets? ________ minutes 

 
3. In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days 

for the patch to cover the entire lake, how long would it take for the patch to cover half the 

lake? ________ days 
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APPENDIX C 

 

SAMPLE VERBAL REPORTS FROM MEMORY-FOR-FOILS PROCEDURE 

 
Example 1: Participant remembers the encoding operation as part of item recognition (Size 
Block: Old):  
 
“I remember being confused on that one because algae could be small or on a large pond, and I 
wasn’t sure which it was referring to. So, I remember thinking about that one before.” 
 
Example 2: Participant remembers the encoding operation as part of item recognition (Size 
Block: Old):  
 
“Because I remember… um, placing a pea like next to a shoebox and thinking it was smaller 
than a shoebox.” 
 
Example 3: Participant makes the relevant judgment to aid memory retrieval (Size Block: Old):  
 
“Boulder. Can I put a boulder in a shoebox? Old.” 
 
Example 4: Participant makes the relevant judgment to aid memory retrieval, resulting in the 
correct rejection of a “new” item (Size Block: New):  
 
“The first thought that goes through my head is that I would have immediately associated hairpin 
in smaller, so I probably would have remembered it, because it was an easier one – I could 
visualize that one better.”  
 
Example 5: Participant makes the relevant judgment to aid memory retrieval (Vowel Block: 
New):  
 
“The first thing I thought was whether or not I saw three ‘E’s in one word, and I didn’t.” 
 
Example 6: Participant makes the relevant judgment to aid memory retrieval (Vowel Block: 
New):  
 
“Dock. Um, it only has one vowel in it, and I remember going through a streak where there was a 
lot of one-vowel words; but, I don’t remember focusing on this one, so I’m going to say it’s a 
new one.” 
 
Example 7: Participant constrains retrieval to short words (Vowel Block: New):  
 
“My first thought process was trying to find a recollection of the shorter words, and I remember 
going quickly, that only had one vowel. And I did believe that bath was one of them.” 
 
 



 32 

Example 8: Participant constrains retrieval to letter patterns (Vowel Block: New):  
 
“The first thought that came into my head is… um, the two consonants in the middle – the ‘p’ 
and the ‘k’ – they look like, I guess, two consonants that usually don’t go together very often. 
And I would probably have remembered that, just analyzing the letters and not the actual word 
for this one.” 
 
Example 9: Participant first reinstates encoding operations and then successfully retrieves item 
(Vowel Block: Old):  
 
“Thunder. Thunder, thunder. One, two. Mm. I remember seeing… do I remember seeing this? I 
don’t remember seeing this, but there’s two… I don’t know. I do remember seeing it! I’m going 
with old.” 
 
Example 10: Participant goes on familiarity (Size Block: New):  
 
“Acorn. Acorn. No, that’s definitely a new word – that doesn’t sound familiar. I’m going with 
new.”  
 
Special question asked to one participant at end of session: We were talking about retrospective 
reports earlier. You were making the decision about the item in terms of whether it could fit into 
the shoebox, but you said the memory decision occurred to you right away. Elaborate for me 
on why it was a challenge to try to think aloud on that decision. 
 
“Well, when I think about things – whether or not I’d remembered them – there’s no way that’s 
going to trigger it; because, I don’t remember… it’s not like one, two, three. You remember two 
comes between one and three. It’s more like, do I just remember seeing it – it’s more like an 
instantaneous process. To actually have to think about it? – I don’t even know how I would 
start.”  
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APPENDIX D 

 

SAMPLE VERBAL REPORTS FROM MATCH-MISMATCH PROCEDURE 

 
Example 1: Participant remembers the encoding operation as part of item recognition (Item = 
Old, Mismatch):  
 
“I remember thinking fork and that I remember it from a previous screen. So, it’s old.” 
 
Example 2: Participant remembers the encoding operation as part of item recognition (Item = 
Old, Mismatch):  
 
“I thought dolls are made by people, and I remember trying to think if it would fit in a shoebox.” 
 
Example 3: Participant remembers the encoding operation as part of item recognition (Item = 
Old, Mismatch):  
 
“I remember picturing it—if it was bigger than a shoebox, and it was. So, I remember seeing it 
on the list of words.” 
 
Example 4: Participants thinks about the experimenter-directed encoding operation to cue 
memory (i.e., “size” classification), but fails to reinstate other relevant encoding operation (Item 
= Old, Mismatch):  
 
“Jar. Smaller. And I don’t remember making a distinction between smaller and larger for jar.” 
 
Example 5: Experimenter-directed encoding operation is “size” classification; participant fails to 
reinstate other relevant encoding operation (Item = Old, Mismatch): 
 
“Cliff. Larger, and… I’m going back and forth about whether I saw it or not; but, I… did not.”  
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APPENDIX E 

 

FLORIDA STATE HUMAN SUBJECTS COMMITTEE APPROVAL LETTER 

 
 

Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 · FAX (850) 644-4392 
 
APPROVAL MEMORANDUM 
 
Date: 12/15/2009 
 
To: Michael Alban 
 
Address: 4301 
Dept.: PSYCHOLOGY DEPARTMENT 
 
From: Thomas L. Jacobson, Chair 
 
Re: Use of Human Subjects in Research 
Basic Word Judgments and Memory 
 
The application that you submitted to this office in regard to the use of human subjects in the 
proposal referenced above have been reviewed by the Secretary, the Chair, and two members of 
the Human Subjects Committee. Your project is determined to be Expedited per 45 CFR § 
46.110(7) and has been approved by an expedited review process. 
 
The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 
weigh the risk to the human participants and the aspects of the proposal related to potential risk 
and benefit. This approval does not replace any departmental or other approvals, which may be 
required. 
 
If you submitted a proposed consent form with your application, the approved stamped consent 
form is attached to this approval notice.  Only the stamped version of the consent form may be 
used in recruiting research subjects. 
 
If the project has not been completed by 12/13/2010 you must request a renewal of approval for 
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 
expiration date; however, it is your responsibility as the Principal Investigator to timely request 
renewal of your approval from the Committee. 
 
You are advised that any change in protocol for this project must be reviewed and approved by 
the Committee prior to implementation of the proposed change in the protocol.  A protocol 
change/amendment form is required to be submitted for approval by the Committee.  In addition, 
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federal regulations require that the Principal Investigator promptly report, in writing any 
unanticipated problems or adverse events involving risks to research subjects or others. 
 
By copy of this memorandum, the Chair of your department and/or your major professor is 
reminded that he/she is responsible for being informed concerning research projects involving 
human subjects in the department, and should review protocols as often as needed to insure that 
the project is being conducted in compliance with our institution and with DHHS regulations. 
 
This institution has an Assurance on file with the Office for Human Research Protection. The 
Assurance Number is IRB00000446. 
 
Cc:  
HSC No. 2009.3718 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 36 

APPENDIX F 

 

SAMPLE OF THE INFORMED CONSENT LETTER 

 
 

I freely and voluntarily consent to be a participant in the research project entitled “Basic Word 
Judgments and Memory.” This project is being conducted by Dr. Colleen M. Kelley who is a 
faculty member in the Department of Psychology at Florida State University, and Michael 
Alban, a doctoral student in Psychology.  
  
I will be making basic judgments on common nouns as they appear on a computer screen.  My 
responses will be recorded on a computer in a particular data file, but no record will be kept of 
whose data corresponds to which data file. In other tasks, I may be asked to solve word problems 
using math, respond to numbers either displayed on a computer screen or read out loud, sort 
cards containing simple colors, shapes, or numbers, and attempt to recognize words from a prior 
task.  This experiment will take approximately 1 hour.   
 
The experimental tasks do not present more risks than people encounter in everyday life, using 
their memory, paying attention to things, and solving puzzles. I may become tired at some point, 
and I may ask the experimenter to take a short break. The benefit is that I will receive either (a) 
course credit for this experiment toward my research participation requirement in General 
Psychology or (b) extra credit in another psychology course whose instructor provides this 
option. In both cases, credits are earned at the rate of ½ credit for every half hour of 
participation, for a usual total of 1 credit for the experiment. At the end, I will be handed a 
printed summary to take with me that shares a brief overview of this experiment so that I can 
learn what this research is trying to find.   
  
I understand that the records of this research which refer to my data will be given a code so that 
no one except the investigator and her designated assistants will have access to the data, and that 
no identifiable data, will be used for publication. In addition, the records of this research that 
refer to my performance will be kept confidential to the extent allowed by law. I understand that 
any information, including written records and computer files used in this project will be retained 
in the Kelley memory lab suite at the Florida State University Department of Psychology, and 
that the data will be destroyed within ten years, as recommended by the American Psychological 
Association (no later than February 15, 2019).    
  
My consent may be withdrawn at any time without prejudice, penalty, or loss of benefits to 
which I am otherwise entitled. That is, my grade in the course will not be affected if I choose to 
withdraw from the experiment, nor will I receive an experiment credit penalty. I will receive 
credit for the time I have participated.    
  
If I had any questions about this consent form, I asked them, and they were answered to my 
satisfaction. I may contact Dr. Colleen M. Kelley (850-644-3816), Kelley@psy.fsu.edu, or 
Michael Alban (805-841-7743), alban@psy.fsu.edu, for answers to questions about this research.  
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If I have questions about my rights as a subject/participant in this research, or if I feel that I have 
been placed at risk, I can contact the Chair of the Human Subjects Committee, Institutional 
Review Board, through the Office of the Vice President for Research at 850-644-8633.  
  
I have read and understand this consent form, and I am 18 years or older.  
  
_____________________________   _________________________  ______________  
(Participant Signature)    (Print Name)     (Date) 
 
FSU Human Subjects Committee Approved on 9/9/2009.  Void after 1/15/2010.  HSC#:   
2009.3267revised 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 38 

REFERENCES 

 
 

Anderson, M. C., Bjork, R. A., & Bjork, E. L. (1994). Remembering can cause forgetting: 
 Retrieval dynamics in long-term memory. Journal of Experimental Psychology: Learning, 

 Memory, and Cognition, 20, 1063-1087.  
 
Basden, D. R., & Basden, B. H. (1995). Some tests of the strategy disruption interpretation of 
 part-list cuing inhibition. Journal of Experimental Psychology: Learning, Memory, and 

 Cognition, 21, 1656–1669.  
 
Bäuml, K. H. (2007). Making memories unavailable: The inhibitory power of retrieval. 
 Zeitschrift für Psychologie / Journal of Psychology, 215(1), 4-11.  
 
Bower, G. H. (2000). A brief history of memory research. In E. Tulving & F. I. M. Craik (Eds.), 
 The Oxford Handbook of Memory (pp. 3-32). New York: Oxford University Press.  
 
Brown, J. (1968). Reciprocal facilitation and impairment of free recall. Psychonomic Science, 10, 
 41-42.  
 
Burgess, P. W. & Shallice, T. (1996). Confabulation and the control of recollection. Memory, 

 4(4), 359-411.  
 
Chase, W. G. & Ericsson, K. A. (1982). Skill and working memory. In G. H. Bower (Ed.), 
 Psychology of Learning and Motivation, 16 (pp. 1-58). New York: Academic Press.  
 
Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ: 
 Lawrence Erlbaum Associates.  
 
Cokely, E. T. & Kelley, C. M. (2009). Cognitive abilities and superior decision making under 
 risk: A protocol analysis and process model evaluation. Judgment and Decision Making, 

 4(1), 20-33.  
 
Craik, F.I.M. (1983). On the transfer of information from temporary to permanent memory. 
 Philosophical Transactions of the Royal Society, London, Series B, 302, 341-359. 
 
Craik, F. I. M. & Lockhart, R. S. (1972). Levels of Processing: A Framework for Memory 
 Research. Journal of Verbal Learning and Verbal Behavior, 11, 671-684.  
 
Denkinger, B. & Koutstaal, W. (2009). Perceive-decide-act, perceive-decide-act: How abstract is 
 repetition-related decision learning? Journal of Experimental Psychology: Learning, 

 Memory, and Cognition, 35(3), 742-756.  
 
Dewhurst, S. A. & Brandt, K. R. (2007). Reinstating effortful encoding operations at test 
 enhances episodic remembering. The Quarterly Journal of Experimental Psychology, 60(4), 
 543-550.  



 39 

 
Dodson, C. S. & Johnson, M. K. (1993). Rate of false attributions depends on how questions are 
 asked. American Journal of Psychology, 106, 541-557.  
 
Dodd, M. D., Castel, A. D., Roberts, K. E. (2006). A strategy disruption component to retrieval-
 induced forgetting. Memory & Cognition, 34(1), 102-111.  
 
Dunlosky, J. & Hertzog, C. (2001). Measuring strategy production during associative learning: 
 The relative utility of concurrent versus retrospective reports. Memory & Cognition, 29(2), 
 247-253.  
 
Ebbinghaus, H. (1885). On Memory (H. A. Ruger & C. E. Bussenius, Trans.). New York: 
 Teachers’ College, 1913. Paperback edition, New York: Dover, 1964.  
 
Ericsson, K. A. & Simon, H. A. (1980). Verbal reports as data. Psychological Review, 87(3), 
 215-251.  
 
Fisher, R. P. & Geiselman, R. E. (1992). Memory-enhancing Techniques for Investigative 

 Interviewing: The Cognitive Interview. Springfield, IL: Thomas.  
 
Franks, J. J., Bilbrey, C. W., Lien, K. G., & McNamara, T. P. (2000). Transfer-appropriate 
 processing (TAP) and repetition priming. Memory & Cognition, 28(7), 1140-1151.  
 
Frederick, S. (2005). Cognitive reflection and decision making. Journal of Economic 

 Perspectives, 19(4), 25-42.  
 
Gardiner, J. M. & Richardson-Klavehn, A. (2000). Remembering and knowing. In E. Tulving & 
 F. I. M. Craik (Eds.), The Oxford Handbook of Memory (pp. 229-244). New York: Oxford 
 University Press.  
 
Gillund, G. & Shiffrin, R. M. (1984). A retrieval model for both recognition and recall. 
 Psychological Review, 91(1), 1-67.  
 
Graf, P. & Schacter, D. L. (1985). Implicit and explicit memory for new associations in normal 
 and amnesic subjects. Journal of Experimental Psychology: Learning, Memory, and 

 Cognition, 11, 501-518.  
 
Herron, J. E. & Rugg, M. D. (2003). Retrieval orientation and the control of recollection. Journal 

 of Cognitive Neuroscience, 15(6), 843-854.  
 
Hertel, P. T. & Hardin, T. S. (1990). Remembering with and without awareness in a depressed 
 mood: Evidence of deficits in initiative. Journal of Experimental Psychology: General, 119, 
 45-49.  
 
Hertel, P. T. & Milan, S. (1994). Depressive deficits in recognition: Dissociation of recollection 
 and familiarity. Journal of Abnormal Psychology, 103, 736-742.  



 40 

 
Hornberger, M., Rugg, M. D., & Henson, R. N. A. (2006). fMRI correlates of retrieval 
 orientation. Neuropsychologia, 44, 1425-1436.  
 
Horner, A. J. & Henson, R. N. (2009). Bindings between stimuli and multiple response codes 
 dominate long-lag repetition priming in speeded classification tasks. Journal of 

 Experimental Psychology: Learning, Memory, and Cognition, 35(3), 757-779.  
 
Humphreys, M. S., Dennis, S., Maguire, A. M., Reynolds, K., Bolland, S. W., & Hughes, J. D. 
 (2003). What you get out of memory depends on the question you ask. Journal of 

 Experimental Psychology: Learning, Memory, and Cognition, 29(5), 797-812.  
 
Jacoby, L. L. (1999). Ironic effects of repetition: Measuring age-related differences in memory. 
 Journal of Experimental Psychology: Learning, Memory, and Cognition, 25(1), 3-22.  
 
Jacoby, L. L. & Craik, F. I. M. (1979). Effects of elaboration of processing at encoding and 
 retrieval: Trace distinctiveness and recovery of initial context. In L. S. Cermak & F. I. M. 
 Craik (Eds.), Levels of Processing in Human Memory (pp. 1-21). Hillsdale, NJ: Lawrence 
 Erlbaum Associates.  
 
Jacoby, L. L., Kelley, C. M., Brown, J., & Jasechko, J. (1989). Becoming famous overnight: 
 Limits on the ability to avoid unconscious influences of the past. Journal of Personality and 

 Social Psychology, 56, 326-338.  
 
Jacoby, L. L. & Rhodes, M. G. (2006). False remembering in the aged. Current Directions in 

 Psychological Science, 15(2), 49-53. 
 
Jacoby, L. L., Shimizu, Y., Daniels, K. A., & Rhodes, M. G., (2005a). Modes of cognitive 
 control in recognition and source memory: Depth of retrieval. Psychonomic Bulletin and 

 Review, 12, 852-857.  
 
Jacoby, L. L., Shimizu, Y., Velanova, K., & Rhodes, M. G., (2005b). Age differences in depth of 
 retrieval: Memory for foils. Journal of Memory and Language, 52, 493-504.  
 
James, W. (1890/1990). The Principles of Psychology (Vol. 53). Chicago: Encyclopaedia 
 Britannica, Inc..  
 
Johnson, M. K., Hashtroudi, S., & Lindsay, D. S. (1993). Source monitoring. Psychological 

 Bulletin, 114, 3-28.  
 
Kahneman, D. & Frederick, S. (2007). Frames and brains: Elicitation and control of response 
 tendencies. Trends in Cognitive Sciences, 11(2), 45-46. 
 
Kintsch, W. (1998). Comprehension: A paradigm for cognition. Cambridge University Press.  
 



 41 

Kolers, P. A. & Roediger, H. L. III (1984). Procedures of mind. Journal of Verbal Learning and 

 Verbal Behavior, 23, 425-449. 
 
Koriat, A. (2000). Control processes in remembering. In E. Tulving & F. I. M. Craik (Eds.), The 

 Oxford Handbook of Memory (pp. 333-346). New York: Oxford University Press.  
 
Koriat, A. & Lieblich, I. (1977). A study of memory pointers. Acta Psychologica, 41, 151-164. 
 
Lammens, L. & d’Ydewalle, G. (1983). Encoding questions and word retrieval. American 

 Journal of Psychology, 96(1), 3-15.  
 
Lindsay, D. S. & Johnson, M. K. (1989). Eyewitness suggestibility and memory for source. 
 Memory & Cognition, 17, 349-358.  
 
Macken, W. J. (2002). Environmental context and recognition: The role of recollection and 
 familiarity. Journal of Experimental Psychology: Learning, Memory, and Cognition, 28(1), 
 153-161.  
 
Mäntylä, T. (1986). Optimizing cue effectiveness: Recall of 500 and 600 incidentally learned 
 words. Journal of Experimental Psychology: Learning, Memory, and Cognition, 12(1), 66-
 71.  
 
Marsh, R. L. & Hicks, J. L. (1998). Test formats change source-monitoring decision processes. 
 Journal of Experimental Psychology: Learning, Memory, and Cognition, 24(5), 1137-1151.  
 
Marsh, R. L., Meeks, J. T., Cook, G. I., Clark-Foos, A., Hicks, J. L., & Brewer, G. A. (in press). 
 Retrieval constraints on the front end create differences in recollection on a subsequent test.  
 
Maxwell, S. E. & Delaney, H. D. (2004). Designing Experiments and Analyzing Data: A Model 

 Comparison Perspective (2nd ed.). Mahwah, NJ: Lawrence Erlbaum Assoc.  
 
McDuff, S. G. R., Frankel, H. C., & Norman, K. A. (2009). Multivoxel pattern analysis reveals 
 increased memory targeting and reduced use of retrieved details during single-agenda source 
 monitoring. The Journal of Neuroscience, 29(2), 508-516.  
 
Mitchell, K. J. & Johnson, M. K. (2000). Source monitoring: Attributing mental experiences. In 
 E. Tulving & F. I. M. Craik (Eds.), The Oxford Handbook of Memory (pp. 179-195). New 
 York: Oxford University Press.  
 
Morris, C. D., Bransford, J. D., & Franks, J. J. (1977). Levels of processing versus transfer 
 appropriate processing. Journal of Verbal Learning & Verbal Behavior, 16(5), 519-533. 
 
Nelson, T. O. (1996). Consciousness and metacognition. American Psychologist, 51(2), 102-116.  
 
Postman, L. (1964). Short-term memory and incidental learning. In A. W. Melton (Ed.), 
 Categories of Human Learning (pp. 145-201), New York: Academic Press.  



 42 

 
Roediger, H. L. (1973). Inhibition in recall from cueing with recall targets. Journal of Verbal 

 Learning and Verbal Behavior, 12, 644-657.  
 
Roediger, H. L. & McDermott, K. B. (1993). Implicit memory in normal human subjects. In F. 
 Boller & J. Grafman (Eds.), Handbook of Neuropsychology (Vol. 8, pp. 63-131). 
 Amsterdam: Elsevier.  
 
Rudoy, J. D., Weintraub, S., & Paller, K. A. (2009). Recall of remote episodic memories can 
 appear deficient because of a gist-based retrieval orientation. Neuropsychologia, 47, 938-
 941.  
 
Rugg, M. D. & Wilding, E. L. (2000). Retrieval processing and episodic memory. Trends in 

 Cognitive Sciences, 4(3), 108-115. 
 
Schnyer, D. M., Dobbins, I. G., Nicholls, L., Schacter, D. L., & Verfaellie, M. (2006). Rapid 
 response learning in amnesia: Delineating associative learning components in repetition 
 priming. Neuropsychologia, 44, 140-149.  
 
Shimizu, Y. & Jacoby, L. L. (2005). Similarity-guided depth of retrieval: Constraining at the 
 front end. Canadian Journal of Experimental Psychology, 59(1), 17-21.  
 
Smith, S. M. (1979). Remembering in and out of context. Journal of Experimental Psychology: 

 Human Learning and Memory, 5(5), 460-471.  
 
Snodgrass, J. G. & Corwin, J. (1988). Pragmatics of measuring recognition memory: 
 Applications to dementia and amnesia. Journal of Experimental Psychology: General, 

 117(1), 34-50.  
 
Tulving, E. & Pearlstone, Z. (1966). Availability versus accessibility of information in memory 
 for words. Journal of Verbal Learning and Verbal Behavior, 5, 381-391.  
 
Tulving, E. (1983). Elements of Episodic Memory. New York: Oxford University Press.  
 
Tulving, E. (1985). Memory and consciousness. Canadian Psychology, 26, 1-12.  
 
Tulving, E. & Thomson, D. M. (1973). Encoding specificity and retrieval processes in episodic 
 memory. Psychological Review, 80(5), 352-373.  
 
Unsworth, N. (2009a). Individual differences in self-initiated processing at encoding and 
 retrieval: A latent variable analysis. The Quarterly Journal of Experimental Psychology, 

 62(2), 257-266. 
 
Unsworth, N. (2009b). Variation in working memory capacity, fluid intelligence, and episodic 
 recall: A latent variable examination of differences in the dynamics of free recall. Memory & 

 Cognition, 37(6), 837-849.  



 43 

 
Unsworth, N. & Engle, R. W. (2007). The nature of individual differences in working memory 
 capacity: Active maintenance in primary memory and controlled search from secondary 
 memory. Psychological Review, 114(1), 104-132.  
 
Velanova, K., Jacoby, L. L., Wheeler, M. E., McAvoy, M. P., Petersen, S. E., & Buckner, R. L. 
 (2003). Functional-anatomic correlates of sustained and transient processing components 
 engaged during controlled retrieval. The Journal of Neuroscience, 23(24), 8460-8470.  
 
Velanova, K., Lustig, C., Jacoby, L. L., & Buckner, R. L. (2007). Evidence for frontally 
 mediated controlled processing differences in older adults. Cerebral Cortex, 17, 1033-1046.  
 
Wagner, A. D., Koutstaal, W., Maril, A., Schacter, D. L., & Buckner, R. L. (2000). Task-specific 
 repetition priming in left inferior prefrontal cortex. Cerebral Cortex, 10, 1176-1184.  
 
Williams, M. D. & Hollan, J. D. (1981). The process of retrieval from very long-term memory. 
 Cognitive Science, 5, 87-119.  
 
Williams, M. D. & Santos-Williams, S. (1980). Methods for exploring retrieval processes using 
 verbal protocols. In R. S. Nickerson (Ed.), Attention and Performance VIII (pp. 671-689). 
 Hillsdale, NJ: Erlbaum.  
 
Yonelinas, A. P. (2002). The nature of recollection and familiarity: A review of 30 years of 
 research. Journal of Memory and Language, 46, 441-517.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 44 

BIOGRAPHICAL SKETCH 
 
 

Michael Alban grew up in Gulf Breeze, Florida.  In the winter of 1996, he completed his 

Bachelor’s degree in Psychology and Sociology at Evangel University.  In the spring of 2000, 

Michael completed his Master’s degree in Business Administration at Regent University.  Prior 

to attending Florida State University, Michael worked as Operations Manager at Baptist Health 

Care Foundation in Pensacola, Florida.  He also taught as an adjunct faculty member in the 

University of West Florida’s Department of Finance.  Under the advisement of Prof. Colleen 

Kelley, he obtained the degree of Master of Science in summer of 2010.   

 Michael’s research interests include human memory, monitoring and control of cognition, 

decision making, and human perspective-taking abilities (e.g., theory of mind).  

 


	The Florida State University
	DigiNole Commons
	4-21-2010

	Controlled Retrieval Processing Among Younger Adults
	Michael W. Alban
	Recommended Citation



