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ABSTRACT 

Completing an interpolated memory test or trying to guess non-studied 

information following study has yielded powerful memory benefits relative to restudy on 

a final memory test. Across repetitions of testing and guessing, participants may form an 

expectancy of an upcoming test type, and consequently, adjust their encoding of 

information in anticipation of the upcoming test. Research has shown that after several 

task repetitions, participants form an expectancy of the upcoming task type and will 

encode materials to match task constraints (Huff, Yates, and Balota, 2018). It is uncertain 

to what extent these expectancy processes aid in facilitating recollection of specific 

details of studied items or improves familiarity. My dissertation evaluated the 

contribution of expectancy processes involved in testing and guessing effects on memory 

by estimating recollection and familiarity processes using the remember/know procedure. 

Recollection and familiarity processes were estimated under conditions in which 

expectancy processes were eliminated due to random presentation of restudy, testing and 

guessing tasks (Experiment 1), or encouraged by having participants repeat restudy, 

testing, or guessing tasks either 6 (Experiment 2), or 18 (Experiment 3) times 

consecutively. Testing and guessing benefits were greatest following consecutive task 

repetitions indicating the presence of task expectancies. Additionally, task expectancies 

affected recollection of list items similarly to overall correct recognition, whereas 

expectancy effects on familiarity with critical items was consistent with overall false 

recognition. Thus, expectancy processes in memory reflect a combination of familiarity- 

and recollection-based processes. Discussion focuses on repeated testing and guessing as 

potential strategies to facilitate student performance in educational settings. 
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CHAPTER I - INTRODUCTION 

A commonly researched topic for Cognitive Psychologists is how memory, or an 

individual’s ability to encode, store, and retrieve previously stored information, can be 

improved. Researchers have found enhanced memory benefits for study techniques that 

promote elaborative or “deep” processing (Craik, 2002; Craik & Lockhart, 1972), study 

materials that are spaced over time versus massed (Glenberg, 1979; Greene, 1989), and 

materials that are perceived as distinctive versus non-distinctive (Huff, Bodner, & 

Fawcett, 2015; Hunt, 2006), including when information is emotionally charged 

(Schmidt, Patnaik, & Kensinger, 2011). Importantly, techniques that are employed after 

initial study, such as engaging in retrieval practice or attempting to guess related 

materials, have also been fruitful in improving later memory (Huff, Balota, & Hutchison, 

2016; Roediger & Karpicke, 2006; Rowland, 2014). What is less clear, however, is how 

testing and guessing benefits and the expectancies that may arise when such tasks are 

repeated, may affect qualitative processes such as by enhancing recollection or 

familiarity. The purpose of the current study is to provide a close examination of task-

expectancy processes following testing and guessing tasks by measuring their effects on 

recognition and recollection/familiarity processes using the classic remember/know 

procedure (Tulving, 1985; Yonelinas, 2002). 

Test-Expectancy Processes 

The effects of expectancy processes on human behavior are well-documented, 

particularly in the medical sciences. The placebo effect, or behavioral changes that can 

occur following the administration of a biologically inert substance, is often accounted 

for by an expectancy-based process (see Stewart-Williams & Podd, 2004, for review). 
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Though placebo responses are often discussed in the context of medical interventions, it 

is reasonable to suspect that similar expectancy-based processes may also affect memory 

performance, particularly situations in which individuals are aware of how memory will 

be assessed. For instance, knowledge that an upcoming test contains multiple-choice 

questions which involve discrimination-based retrieval processes may lead to different 

processing at study than essay questions which require more organization-

based/generative retrieval processes. This knowledge may therefore lead to qualitative 

adjustments in study-based processes in anticipation of an upcoming test. 

 Despite an intuitive view that individuals may adjust their cognitive processing of 

study materials in response to a future test, relatively little research has been conducted 

on how expectancy processes can shape later performance (see Lundeberg & Fox, 1991; 

Finley & Benjamin, 2012, for reviews). Expectancies likely play a crucial role in how 

one strategically encodes and processes study materials in terms of both quantitative and 

qualitative types of processing. Quantitative changes refer to the amount of effort 

expended towards study in anticipation of an upcoming test (e.g., increased encoding 

time, repetitions, etc.), whereas qualitative changes refer to adjustments in encoding 

strategies to process different kinds of information or to organize information more 

effectively (Neely & Cho, 2014; Tversky, 1973). As an example of a qualitative change, 

Einstein & Hunt (1980) found that relational processing at study was more likely to 

promote organizational retrieval strategies, which are beneficial on a recall test, versus 

item-specific processing, which is more likely to promote discrimination processes that 

benefit recognition. Qualitative expectancy-driven effects may therefore maximize 

transfer-appropriate processing in which the effectiveness of a given encoding strategy is 
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contributed to its similarity with the processes that are instantiated at retrieval (Blaxton, 

1989; Morris, Bransford, & Franks, 1977; Roediger, Weldon, & Challis, 1989).  

Finley and Benjamin (2012) have argued that a disordinal test-expectancy 

interaction would provide evidence that participants adjust their encoding strategy based 

on their test expectancies. This interaction refers to a cross-over pattern in which memory 

performance is greater under conditions in which an individual completes an expected 

versus an unexpected test. Several test-expectancy studies have similarly predicted a 

disordinal interaction. Balota and Neely (1980; see too, Neely & Balota, 1981) told their 

participants whether to expect a recall or recognition test after study of a list of words 

followed by six practice study-test cycles in which they would complete the expected test 

type. Using a within-subject design, participants would then complete a final study-test 

cycle in which the test completed either matched the practiced test (i.e., expected) or 

mismatched the practice test (i.e., unexpected). Inconsistent with a disordinal interaction, 

expectation of an upcoming recall test led to improved memory performance both when 

the final test was an expected recall test or an unexpected recognition test, demonstrating 

that the expectation of a recall test may produce a qualitative encoding difference that 

benefits both test types.  

Although Balota and Neely (1980) and Neely and Balota (1981) did not find a 

disordinal interaction, these patterns have been reported in other studies. Postman and 

Jenkins (1948) reported a disordinal-expectancy effect where those who expected recall 

tests performed better on expected recall tests and worse on unexpected recognition tests, 

and vice versa when recognition tests were expected and recall tests were unexpected. 

Rather than manipulating task expectancy within-subjects as Balota and Neely (1980), 
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Postman and Jenkins (1948) manipulated task expectancy between-subjects. 

Additionally, study lists differed between the two experiments. Whereas Balota and 

Neely (1980) had participants repeat six study-test cycles, each using a different set of 

words, Postman and Jenkins’ (1948) repeated the same lists of words five times at study. 

Thus, repetition of the same words may have contributed to the disordinal pattern. 

Collectively, the results of both studies indicate that test-expectancy processes develop 

over repeated study/test cycles, and these expectancies facilitate memory performance, 

though these benefits may not necessarily produce a disordinal pattern. 

Relatedly, Finley and Benjamin (2012) presented participants with 4 study-test 

cycles of either a cued-recall or a free-recall test for sets of word pairs, to induce an 

expectancy of a specific test format. Participants were then either given an expected test 

format or an unexpected test format followed by a self-report questionnaire to determine 

the influence of their expectancies on their test results. A disordinal-expectancy effect for 

the final test scores was found and importantly, self-report questionnaires indicated that 

participants who expected a free-recall test focused on individual studied words versus 

those who expected a cued-recall test focused on associating word pairs together—a 

qualitative processing difference. In a subsequent experiment, expectancies were also 

found to affect the amount of time participants spent studying items. Encoding time was 

greater for unrelated (vs. related) word pairs that were more difficult to recall when 

participants anticipated a cued-recall test, suggesting that participants invested additional 

efforts in generating associations between words that were semantically unrelated. Taken 

together, the results from these experiments indicated that participants performed better 
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when tested using the expected test types after completing multiple study cycles and 

adjusted their encoding strategies based on these expectancies. 

 More recently, disordinal patterns have also been found when specific expectancy 

processing, such as the processing of semantic or orthographic features, either match or 

mismatch processing utilized on a final cued-recall test. Cho and Neely (2017) had 

participants complete four study/test cycles with either a semantically related cue word 

(e.g. LEG for target word ARM) or an orthographic cue word (e.g., A_M for target word 

ARM). A final study/test cycle was then completed in which the final test either matched 

or mismatched the practice tests. A disordinal interaction was again found, demonstrating 

that expectancy-based processes can develop based on associations between cues and 

targets with test type held constant. While the literature suggests that expectancy 

processes develop for anticipated tests, there is also evidence that expectancy processes 

can develop for upcoming tasks that do not rely upon the explicit use of memory, such as 

guessing—a discussion with which I will now turn.  

Expectancy Processes in Guessing 

Research supports that guessing, or having individuals produce information from 

memory that they have little or no confidence in the accuracy of, can improve retention 

for information used to make the guess. Pressley, Tanenbaum, McDaniel, and Wood 

(1990) found that memory for a presented lecture was greater when students were 

required to answer a set of pre-questions prior to viewing the lecture than when 

participants did not complete initial questions. The use of pre-questions in this context is 

noteworthy because participants were not yet knowledgeable of the lecture material and 

were often incorrect when answering pre-questions. Despite these initial errors, 
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completion of these questions facilitated memory for the lecture. Although guessing 

through pre-questions benefits memory for subsequent information, the improvements are 

typically isolated to the specific details inquired by the pre-questions and are 

accompanied by a memory cost to information that is not pre-tested (see Hamaker, 1986 

for review and meta-analysis). Thus, initial guessing does not result in a global memory 

benefit for all information that is presented subsequently, but only the information that is 

initially queried. 

In addition to guessing processes that occur prior to study, guessing has also been 

shown to promote memory during study of cue-target pairs. Kornell, Hays, and Bjork 

(2009; see too Hays, Kornell, & Bjork, 2013; Zawadzka & Hanczakowski, 2018) 

presented participants with cue-target word pairs that were weakly related (e.g., whale – 

mammal). The pairs were studied as either intact pairs or with the target missing with 

instructions to guess the word in a within-subject design. Given the weak associates, 

participants were rarely correct in guessing the target (only 4-5% of targets were 

correctly guessed). However, participants were always presented with corrective 

feedback by viewing the intact cue-target pair. Thus, participants always studied an intact 

pair, but whether the pair was initially guessed or not was manipulated. On a final cued-

recall test, correct recall was greater following initial guessing of the cue-target pair 

versus studying an intact pair, demonstrating that initial guessing paired with corrective 

feedback facilitated later memory. Subsequent studies have shown that these guessing 

benefits are reliable, occurring when cue-target pair types were manipulated between-

subjects (Kornell et al., 2009), when the final cued-recall test was completed after short 
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and long retention intervals (5 min vs. 24 hours; Yan, Yu, Garcia, & Bjork, 2014), and 

when guessing was used to learn novel foreign-language pairs (Potts & Shanks, 2014). 

Though guessing has been shown to enhance memory for word pairs when 

accompanied by corrective feedback, it has also been shown to benefit retention for 

information that is used to derive the initial guess. Huff, Balota, and Hutchison (2016) 

presented participants with lists of words that were either categorically related, weakly 

related through ad hoc categories (i.e., things made of wood, things that are black; Hunt 

& Einstein, 1981, van Overschelde, Rawson, & Dunlosky, 2004), or were completely 

unrelated. Immediately following study, participants completed one of four between-

subject tasks: Completed an arithmetic filler task, restudied the same list of words in a 

different order, completed a free-recall test of the list of words, or attempted to guess a 

set of critical words that were related to the studied lists but not actually presented 

themselves. Participants completed six study-task repetitions which were then followed 

by a final recognition test. The restudy and free recall tasks were included as standard 

retrieval-practice comparison groups to gauge the effectiveness of guessing (e.g., 

Roediger & Karpicke, 2006; Rowland, 2014). On the final test, correct recognition was 

lowest following the filler and restudy tasks, but greatest following both the recall and 

guessing tasks—a replication of the retrieval-practice effect and importantly, a 

demonstration that attempting to guess related information that was not studied could 

similarly improve recognition. Furthermore, testing and guessing benefits were found 

across list types, suggesting that the association of the materials may not be critical to 

whether tasks completed after study improve memory. 
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Importantly, in a subsequent experiment, Huff et al. (2016) examined whether 

benefits of testing and guessing over restudy and a filler task were due to the act of 

completing the task itself, or instead, reflected expectancy-based processes that 

developed due to successive task repetitions that occurred across the six study-task 

repetitions. The authors reasoned that task repetitions may have encouraged participants 

to adjust their study strategies in anticipation for the upcoming test. Thus, the guessing 

and testing benefits found initially could reflect expectancy processes that may have 

influenced encoding processes rather than by the completion of the tasks themselves. To 

eliminate the likelihood that participants were engaging in task-expectancy processes, 

Huff et al. (2016) manipulated task type within-subjects (restudy, recall, or guessing) and 

presented the instructions for the task randomly and only after the study list was 

presented. Under these conditions, participants would have no knowledge of what task 

would be completed until after study and would therefore be more likely to process all 

lists similarly without the aid of expectancies. The authors found that guessing and 

retrieval-practice benefits on the recognition test were eliminated, suggesting that task 

effects found previously may have been due to participants’ anticipatory processes which 

qualitatively affected study.  

More recently, Huff, Yates, and Balota (2018) further investigated these 

expectancy processes by examining how task repetitions and the presentation of 

instructions before and after study lists affected testing and guessing benefits. The 

authors found that presenting tasks randomly (i.e., unexpectedly) failed to produce 

guessing and retrieval-practice effects compared to restudy both when task instructions 

were presented after study (Experiment 1) and when instructions were presented before 
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study so participants would be aware of the upcoming task type (Experiment 2). Guessing 

and retrieval-practice effects were also not found when participants were given task 

instructions before study and repeated the task 3 times (Experiment 3); however, these 

benefits emerged when participants completed 6 task repetitions consecutively 

(Experiments 4A and 4B). Collectively, these patterns suggest that task benefits are tied 

to task repetitions that may increase participants’ expectancies for the upcoming task. 

 Although Huff et al. (2018) found evidence for testing and guessing expectancy 

effects on final recognition, it is unclear what memorial processes specifically were 

affected. In particular, task-expectancy processes could affect recollective type processes, 

which are based on an individual’s conscious retrieval, or could affect familiarity-based 

processes, which are based on an individual’s assessment of processing fluency in the 

absence of remembering contextual qualitative details. Therefore, the purpose of the 

current study was to examine how task expectancy processes that likely build through 

task repetition may affect recollection and familiarity memorial phenomenology. 

Recollection and Familiarity 

The dual-process model of recognition memory posits that recognition decisions are 

made using either recollection- or familiarity-based memory processes (Mandler, 1980; 

see Yonelinas, 2002 for review). Recollection refers to the conscious retrieval of 

previously encountered information which is accompanied by situational and contextual 

details of the past encounter. In contrast, familiarity refers to a vague feeling of 

remembering previously encountered information which is based on stimulus similarity 

and/or processing fluency (Higham & Vokey, 2004; Jacoby, 1984). Recognition that is 
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based on recollection provides context-rich information whereas recognition based on 

familiarity may be relatively context-free. 

 Although there are many unanswered questions about the mechanism(s) behind 

recollection and familiarity, researchers generally agree on several points. First, 

familiarity and recollection do not appear to operate sequentially in which one process 

becomes activated after the first ends. Instead, recollection and familiarity appear to 

operate in parallel (Tulving, 1985). Second, familiarity appears to be a faster and more 

automatic retrieval process whereas recollection is a more controlled search process 

(Yonelinas, 2002). Third, familiarity has been demonstrated to decay more rapidly than 

recollection, although there is disagreement as to when the decaying process begins 

varying between immediately after encoding (Eichembaum, Otto, & Cohen., 1994) to 

several weeks after encoding (Mandler, 1980). In contrast, recollection remains relatively 

stable over short intervals. After much longer delays, recollection and familiarity begin to 

exhibit similar levels of decay. Finally, there is evidence that recollection and familiarity 

are independent processes. Most neuroanatomical dual-process models identify different 

brain regions underlying recollection and familiarity processes (Aggleton & Brown, 

1999). Factors affecting and dividing attention at encoding more drastically decrease 

recollection judgments than familiarity judgments, although both processes are ultimately 

affected. Thus, familiarity processes are less attention-demanding versus recollection 

processes.  

Recollection and familiarity have been found to display different response 

patterns across a variety of manipulations, suggesting that they provide independent 

contributions to memory. For instance, deep processing tasks have been shown to affect 
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recollection greater than familiarity, as have studying pairs of words with strong semantic 

associations rather than more shallow rhyme associations (Gardiner, 1988). Additionally, 

recollection judgments appear to be affected more by semantic encoding, whereas 

familiarity judgments appear to be affected more by perceptual encoding (Atkinson & 

Westcourt, 1975; Yonelinas, 2002). Conceptual manipulations (e.g., generation vs. 

reading, deep vs. shallow processing, etc.) have been shown to affect both recollection 

and familiarity, though the effects are generally much larger for recollection estimates. 

Additionally, retrieval manipulations, such as dividing attention at test have also been 

shown to affect both processes, again with recollection judgments being more sensitive 

than familiarity judgments.  

 A common method of estimating the contributions of recollection and familiarity 

on recognition is through the remember/know procedure (Tulving, 1985). In this 

procedure, participants are instructed to introspect on their retrievals and identify whether 

they recognize a previously studied item based on recollection or familiarity. 

Specifically, participants are instructed to indicate whether they “remember” or “know” a 

memory item by qualifying the retrieval phenomenology that accompany items believed 

to be studied. Standard instructions ask participants to respond with a “remember” 

judgment if retrieval of an item is accompanied by vivid contextual details of the item’s 

presentation, whereas participants are to respond with a “know” judgment if retrieval of 

an item is familiar but contextual details are absent (Perfect, Mayes, Downes & Va Eijk, 

1996; Rajaram, 1993). Although the remember/know paradigm relies on self-report, 

studies have shown that responses using the remember/know paradigm are not due to 

memory confidence (Gardiner & Gregg, 1997: Rajaram, 1993), and remember/know 
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responses accurately gauge recollection and familiarity processes (Higham & Vokey, 

2004).  

 As Yonelinas (2002) suggested, know responses in the remember/know procedure 

may actually underestimate the familiarity of tested items, as participants are instructed to 

respond know if they remember the item but cannot recollect specific details rather than 

to simply respond if the item is familiar to them. A method to correct for underestimation 

is to apply the independent remember/know correction (Yonelinas & Jacoby, 1995). 

Using this computation, remember responses are assumed to be a direct probability of 

recollection of the items (remember = R). Since know responses reflect the absence of 

recollection (know = F(1-R)), the probability of a familiarity response is equivalent to the 

probability that the item received a know response because it was not recollected (F = 

know/(1-R)).  

Given the separation of recollection and familiarity, a critical question that has yet 

to be addressed is how expectancy processes, especially those that result from repeated 

testing or guessing tasks, may affect one or both of these memory processes. To ensure a 

comprehensive examination of the effects of task expectancy on memory 

phenomenology, Experiment 1 of my dissertation extended the work of Huff et al. (2018; 

Experiment 1), in which task type was manipulated within-subjects and randomized with 

task instructions presented only after each list was studied. This procedure was expected 

to eliminate expectancy processes and should therefore produce a null effect across task 

types in overall recognition. In Experiment 2, participants completed the same tasks 

manipulated within-subjects with the exception that tasks were blocked together by 

repeating the same task across six study/task cycles followed by a recognition test. This 
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procedure replicated Huff et al. (2018; Experiment 4) in which expectancy effects were 

encouraged through task repetitions and guessing and recall produced improvements in 

correct recognition over restudy. Finally, Experiment 3 manipulated task type between-

subjects where participants used either restudy, recall, or guessing tasks to study 18 lists. 

Across experiments, the primary research question of interest was how expectancy 

processes, or the lack of expectancy processes, affect recollection and familiarity 

estimates—a novel contribution. To compute recollection and familiarity estimates, 

participants were required to assign a remember or know judgement to test items 

recognized as studied, as used in prior work (e.g., Tulving, 1985; Yonelinas & Jacoby, 

1995). These effects were examined on both correct recognition of studied list items and 

a set of related lures (i.e., critical items) to assess false recognition. These recognition 

item types were included to evaluate overall recognition accuracy when both correct and 

false recognition were examined. 

. 
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CHAPTER II – EXPERIMENT 1 

Experiment 1 was designed to replicate and extend the work of Huff et al. (2018) 

to evaluate whether the null task effect found previously on correct and false recognition 

when tasks are completed randomly affect recollection and familiarity estimates. To 

evaluate the generality of testing and guessing effects on a variety of materials, and to be 

consistent with previous literature, participants studied lists containing words of varying 

relatedness to non-studied critical items. Specifically, participants studied either strongly 

related categorized lists, weakly related lists taken from ad hoc categories (e.g., things 

made of wood), or unrelated lists. Both correct recognition of the studied list items and 

false recognition of the non-studied critical items were examined, as categorized lists that 

are strongly related are likely to elicit higher rates of false recognition for the critical 

items compared to weakly related lists or unrelated lists. Experiment 1 therefore has two 

hypotheses. Based on Huff et al., no differences on overall correct recognition of list 

items or false recognition of critical items are expected across restudy, recall, and 

guessing task conditions, demonstrating a null effect of task type. However, a task type 

by list type interaction was not expected, as guessing should reduce false recognition 

similarly for categorized and ad hoc lists (H1). Despite the null task effect, task-related 

differences are expected for recollection and familiarity estimates. Specifically, a tradeoff 

between recollection and familiarity was expected in which recollection will be higher for 

testing and guessing conditions relative to restudy, whereas restudy is expected to show 

higher familiarity estimates than testing and guessing. False recognition for critical items 

is expected to be higher for familiarity across list and task types, whereas recollection 

should be much lower (H2). This pattern is based on findings reported by Chan and 
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McDermott (2007) who reported higher recollection estimates for testing than restudy 

conditions and higher familiarity estimates for restudy conditions than retrieval-practice 

on correct recognition. If guessing operates similarly as testing, guessing is expected to 

increase recollection estimates relative to restudy. These patterns are expected on both 

correct and false recognition. 

Methods 

Participants 

Seventy-eight University of Southern Mississippi undergraduates participated for 

partial course credit. Participants reported fluency in the English language and normal or 

corrected-to-normal vision. The sample was primarily female (82%) and reported a mean 

of 13.18 years of education (SD = 1.39, Range = 12-16) and a mean age of 19.40 years 

(SD = 2.32, Range = 18-33). A sensitivity analysis using G*Power3 (Faul, Erdfelder, 

Lang, & Buchner, 2007) indicated that the sample size had adequate power (.80) to 

predict medium effect sizes or larger (Cohen's d = .40) for main effects and interactions. 

Additionally, this sample size is consistent with previous studies in the literature 

examining task effects (Huff et al., 2016; 2018). 

Materials 

A total of 36 word lists created by Huff et al. (2018) served as study materials. Of these 

lists, 12 were from strongly related categories (e.g., birds, vegetables, spices, etc.), 12 

from weakly related ad hoc categories (e.g., things that are green, things made of wood, 

liquids, etc.), and 12 that were unrelated. Each list contained 20 items. The Battig and 

Montague (1969) and van Overschelde et al. (2004) categorical word norms were used to 

generate categorized and ad hoc lists. Unrelated list words were randomly generated and 
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matched to ad hoc lists based on frequency of occurrence in the English language and 

word length using the SUBTLEX norms (Brysbaert & New, 2009) in the English Lexicon 

Project (Balota et al., 2007) and on concreteness using the MRC Psycholinguistic 

database (Coltheart, 1981). For categorized and ad hoc lists, the top 5 exemplars in the 

norms were not presented at study and instead were utilized as critical items on the 

recognition test (see Huff, Meade, & Hutchison, 2011, for a similar procedure). Five 

randomly generated unrelated words served as critical items for unrelated lists. The 36 

lists were subdivided into two sets of 18 lists (in which one set was studied and the other 

set used as control items) and counterbalanced across participants. Each set was further 

subdivided into three blocks of six lists, each containing two lists of each type. Three 

study/test blocks were created to reduce testing fatigue. Lists in each block were once 

randomized with the qualification that no list type is presented consecutively. The order 

of the blocks was then counterbalanced across participants. 

 Three recognition tests were constructed corresponding to each of the three blocks 

of six lists. Each test contained 180 items. Of these items, 60 served as studied list items 

(10 from each studied list), 30 as critical lures (5 from each of the studied lists), 60 as 

studied item controls (10 from each non-studied list from the non-studied set), and 30 as 

critical lure controls (5 from each of the non-studied lists). Recognition items were 

presented in a newly randomized order for each participant. 

Procedure 

The procedure was a replication of Huff et al. (2018, Experiment 1), with the exception 

that participants were tested on 18 total lists (vs. 9) and responded R/K/N (“remember”/ 

“know”/ “new”) for recognition test items. Participants were tested individually on a 
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computer using E-Prime 3.0 Software (Psychology Software Tools, Pittsburg, PA). 

Participants were randomly assigned to one of the counterbalanced versions. They were 

then presented with an instruction screen that informed them that they will be presented 

with lists containing 20 study words, each presented for 3 seconds. They were then 

informed that immediately following each list, they will randomly complete one of three 

tasks: A restudy task, a free recall task, and a guess task. The restudy task presented 

participants with the same word list again with items presented for the same duration but 

in a different order. The recall task required participants to freely recall the words in any 

order for 60 s. The guess task gave participants 60 s to attempt to guess the five critical 

words that were related to words presented on the studied list but not actually presented. 

Participants were required to provide at least one guess, but participants could advance to 

the next list before the 60 s deadline if they completed the task early. All instructions 

were presented on a single instruction screen which further informed participants that 

tasks completed after study will occur randomly, and critically, task instructions will only 

be provided after each study list is presented to limit expectancy effects during encoding. 

Participants were then presented with the first block of six lists which contained two lists 

each of the restudy, recall, and guess tasks.  

Following the sixth list in each block, participants were given a 180-item 

recognition test in which individual words were presented on the computer screen and 

participants were asked to make either R (remember), K (know), or N (new) responses. 

Instructions were taken from Rajaram (1993) as these instructions for the 

remember/know procedure have shown to be most effective at communicating to 

participants the concepts of recollection and familiarity (see Appendix A for full 
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instructions). Participants were instructed to make R responses if they could consciously 

recollect the item from the study list and if the word was accompanied by a specific 

memory of the item’s appearance on the list, an association with the item, or a specific 

image of the item. Participants were instructed to make K responses if they recognized 

the item as studied but could not consciously recollect the actual occurrence of the item 

or any experience associated with the item’s presentation on the list. Participants were 

instructed to make N responses if they did not recognize the test item.  

After the first block, participants repeated the same procedure for two additional 

blocks. An R/K/N recognition test followed each block for a total of 3 recognition tests. 

Immediately following the third recognition test, participants completed a demographics 

questionnaire to assess age and education level followed by a full debriefing. Each 

experimental session lasted approximately 85 min. All participants were tested in-lab 

with an experimenter present. 

Results 

For all analyses reported, a p < .05 significance level was used unless noted 

otherwise. Effect size estimates were provided using partial-eta squared (ηp
2) for analyses 

of variance (ANOVAs) and Cohen’s d for t-tests. Remember/know responses were 

adjusted using the independent remember/know method (Yonelinas & Jacoby, 1995) to 

correct for potential underestimation of familiarity (F = know/(1-R)). Mean raw “know” 

responses for Experiment 1 are reported in Appendix Table B1.  

Interpolated Recall and Guessing 

Proportion of correct recall was calculated by dividing the number of correctly 

recalled non-repeated items recalled by the total of list items studied. Table 1 reports 
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mean proportions of correct and false recall on the interpolated recall test and mean 

proportions of critical items that were correctly guessed on the interpolated guess task.  

Starting with correct recall, a repeated-measures ANOVA found a significant difference 

across list types, F(2, 158) = 41.46, MSE =.37, ηp
2 = .34, in which correct recall was 

higher in both categorized and ad hoc lists relative to unrelated lists (.39 vs. .27), t(79) = 

7.65, SEM = .02, d = 0.91, and (.39 vs. . 27), t(77) = 8.61, SEM = .01, d = 0.95, 

respectively, but recall of categorized and ad hoc lists was equivalent, t < 1. 

Table 1  

Mean (SD) Proportion of Correct Recall of List Items and Correct Guessing of Critical 

Items by list type in Experiment 1 (interpolated task with instructions following list 

presentations).  

 

 

Item Type 

 

Interpolated Task Type 

Recall                            Guess 

List Items   

      Categorized .39 (.15) - 

      Ad Hoc .39 (.14) - 

      Unrelated 

Critical Items 

     Categorized 

     Ad Hoc 

     Unrelated 

.27 (.11) 

 

.05 (.09) 

.01 (.03) 

.00 (.00) 

- 

 

.19 (.15) 

.11 (.12) 

.00 (.00) 
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Table 1 continued 

Extra-List Intrusions per List   

      Categorized .51 (.61) - 

      Ad Hoc .43 (.61) - 

      Unrelated .62 (.93) - 

 

Critical item intrusions were similarly analyzed, though their recall was rare. No 

difference was found across list types, F(2, 158) = 3.39, MSE = .003, p = .10. Mean 

numbers of extra-list intrusions per list did not differ across list types, F(2, 158) = 1.85, 

MSE = .66, p = .16. 

 Proportions of critical items that were correctly guessed were similarly computed 

by taking the total correctly guessed critical items by the total number of possible critical 

items. Guessing rates differed across list types, F(2, 158) = 73.83, MSE = .74, ηp
2 = .48, 

and were higher for categorized and ad hoc lists than unrelated lists (.19 vs. .00), t(77) = 

11.45, SEM = .02, d = 1.79 and (.11 vs. .00), t(77) = 8.66, SEM = .01, d = 1.30, 

respectively, and higher on categorized than ad hoc lists (.19 vs. .11), t(77) = 4.53, SEM = 

.02, d = 0.59. Thus, lists with stronger semantic consistency produced higher rates of 

correct recall and correct guessing of critical items.  

Correct Recognition 

Correct recognition was first analyzed by comparing overall “old” responses to 

correctly studied list items (i.e., hits) collapsed across recollection and familiarity (see 

Table 2). A 3 (List Type: Ad hoc vs. Categorized vs. Unrelated) × 3 (Task Type: Recall 

vs. Guess vs. Restudy) repeated-measures ANOVA yielded a main effect of list type, 
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F(2, 154) = 42.91, MSE = .90, ηp
2 = .36, in which correct recognition was higher for 

categorized than unrelated lists (.81 vs. .69), t(77) = 9.13, SEM = .01, d = 0.88 and higher 

for ad hoc than unrelated lists (.76 vs. .69), t(77) = 4.56, SEM = .01, d = 0.50. Correct 

recognition was also higher in categorized than ad hoc lists (.81 vs. .76), t(77) = 4.83, 

SEM = .01, d = 0.40. A main effect of task type was also found, F(2, 154) = 14.65, MSE 

= .29, ηp
2 = .16. Post hoc comparisons revealed a reversed retrieval-practice effect in 

which correct recognition of list items was higher for the restudy task compared to both 

the recall task (.80 vs. .75), t(77) = 3.51, SEM = .01, d = 0.38, and the guess task (.80 vs. 

.72), t(77) = 5.92, SEM = .01, d = 0.64. Correct recognition of list items was equivalent 

between the recall and guess tasks (.75 vs. .72), t(77) = 1.56, SEM = .01, p = .22. There 

was no significant list type × task type interaction, F(4, 308) = 1.95, MSE = .03, p = .10. 

Thus, consistent with predictions, recall testing and guessing did not produce a correct 

recognition advantage over restudy, and instead, restudy produced the highest rate of 

recognition across list types. 
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Table 2  

Mean (SD) Recognition Results of List Items and Critical Items for Remember (R) and 

Know (K) Responses Combined for Categorized, Ad hoc, and Unrelated Lists as a 

Function of Interpolated Task Type in Experiment 1 (Randomized Task with Instructions 

Following List Presentation). 

 
               Interpolated Task 

Restudy Recall Guess 

List Items    

       Categorized .84 (.15) .80 (.16) .80 (.14) 

            Controls  .18 (.15)  

       Ad hoc .80 (.16) .77 (.19) .70 (.17) 

            Controls  .20 (.14)  

       Unrelated  .74 (.19) .67 (.19) .66 (.18) 

            Controls  .17 (.14)  

       Task Average .80 (.12) .75 (.14) .73 (.13) 

Critical Items    

       Categorized .45 (.22) .58 (.25) .40 (.22) 

            Controls  .20 (.15)  

       Ad hoc .47 (.29) .42 (.25) .35 (.22) 

            Controls  .22 (.16)  

       Unrelated .22 (.19) .20 (.18) .24 (.17) 

 

 



 

23 

Table 2 continued 

Controls  .19 (.14)  

       Task Average .38 (.19) .40 (.19) .32 (.19) 

 

Recollection estimates. Table B2 reports mean recollection estimates across list 

and task types for studied list items. A 3(List Type: Ad hoc vs. Categorized vs. 

Unrelated) × 3(Task Type: Recall vs. Guess vs. Restudy) repeated-measures ANOVA 

revealed a significant effect of list type, F(2, 152) = 16.65, MSE = .56, ηp
2 =.18, in which 

recollection estimates were higher for categorized than unrelated lists (.55 vs. .45), t(77) 

= 5.51, SEM = .02, d = 0.43 and for ad hoc than unrelated lists (.51 vs. .45), t(77) = 2.92, 

SEM = .02, d = 0.27. Recollection estimates for categorized lists were higher than ad hoc 

lists, (.55 vs. .51), t(77) = 3.11, SEM = .01, d = 0.17. A significant effect of task type was 

also found, F(2, 152) = 8.50, MSE = .75, ηp
2 = .10, in which recollection estimates were 

higher in the restudy task relative to the guess task (.53 vs. .47), t(77) = 4.05, SEM = .02, 

d = 0.25, and in the recall task relative to the guess task (.52 vs. .47), t(77) = 2.99, SEM = 

.02, d = 0.21. There was no difference in recollection estimates between the restudy and 

recall tasks (.53 vs. .52), t(77) = 1.08, SEM = .03, p = .29. The list type × task type 

interaction was not significant, F(4, 304) = 1.07, MSE = .02, p = .24. As expected, lists 

with stronger semantic association produced higher recollection of list items. 

Recollection of list items suffered a cost in the guess task relative to the recall and 

restudy tasks. 

Familiarity estimates. Table B2 reports mean familiarity estimates across list and 

task types for studied list items. The same ANOVA revealed a significant effect of list 
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type, F(2, 152) = 13.86, MSE = .61, ηp
2 = .15, in which familiarity was higher for 

categorized lists than unrelated lists (.41 vs. .32), t(77) = 5.11, SEM = .02, d = 0.30, and 

for ad hoc than unrelated lists (.39 vs. .32), t(77) = 3.91, SEM = .02, d = 0.25. Familiarity 

for categorized and ad hoc lists was equivalent (.41 vs. .39), t(77) = 1.29, SEM= .02, p = 

.20. No significant effect of task type was found, F < 1. Lists with stronger relatedness 

increased familiarity estimates for list items. 

A significant interaction was found, F(4, 304) = 3.03, MSE = .14, ηp
2 = .04. For 

categorized lists, familiarity estimates did not differ across the three task types, all ts < 1; 

however, for ad hoc lists, familiarity estimates were higher in the recall than guess task 

(.42 vs. .35), t(77) = 2.20, SEM = .03, d = 0.21. Familiarity estimates were equivalent 

between the restudy and guess tasks (.39 vs. .35), t(77) = 1.38, SEM = .04, p = .17, and 

the recall and restudy tasks (.42 vs. .39), t < 1. For unrelated lists, familiarity estimates 

were higher in the restudy task than the recall task (.35 vs. .27), t(77) = 2.76, SEM = .03, 

d = 0.26, and marginally higher in the guess than the recall task (.32 vs. .27), t(77) = 1.85, 

SEM = .03, p = .07, d = 0.18, but were equivalent between the restudy and guess tasks 

(.35 vs. .32), t < 1. Thus, when list items are strongly related, participants likely relied on 

list relatedness rather than on familiarity processes when identifying list items. Recall 

improved familiarity of list items only when compared to the guess task for ad hoc lists. 

However, when lists were unrelated, restudy improved familiarity of list items only 

compared to testing. 

False Recognition 

False recognition was first analyzed by comparing overall incorrect “old” 

responses to non-presented critical lures (i.e., false alarms; see Table 2). A 3 (List Type) 
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× 3 (Task Type) repeated-measures ANOVA found a main effect of list type, F(2, 154) = 

105.85, MSE = 4.23, ηp
2 = .58, in which false recognition was higher for categorized than 

unrelated lists (.48 vs. .22), t(78) = 13.81, SEM = .02, d = 0.33 and higher for ad hoc than 

unrelated lists (.41 vs. .22), t(78) = 10.29, SEM = .02, d = 0.99. False recognition was 

higher in categorized lists than ad hoc lists, (.48 vs. .41), t(78) = 3.45, SEM = .02, d = 

0.33. A main effect of task type was also found, F(2, 154) = 13.93, MSE = .33, ηp
2 = .15, 

in which false recognition was lower in the guess task relative to both the restudy task 

(.33 vs. .38), t(78) = 3.79, SEM = .01, d = 0.28, and the recall task (.33 vs. .40), t(78) = 

5.16, SEM = .01, d = 0.39. There was no difference in false recognition between the 

restudy and recall tasks (.38 vs. .40), t(78) = 1.10, SEM = .01, p = .27. As lists became 

more semantically related, false recognition of critical items increased. As expected, 

when asked to guess the critical items from study lists, participants were able to monitor 

and correctly reject these critical items at test significantly better versus the test and 

restudy tasks.  

A significant list type × task type interaction was found, F(4, 308) = 16.90, MSE 

= .34, ηp
2 = .18. For categorized lists, false recognition was lowest in the guess task 

relative to both the restudy task (.40 vs. .45), t(77) = 2.62, SEM = .02, d = 0.23, and the 

recall task, (.40 vs. .58), t(77) = 6.48, SEM = .03, d = 0.76. False recognition was also 

lower in the restudy than recall task, (.45 vs. .58), t(77) = 4.82, SEM = .03, d = 0.55. For 

ad hoc lists, false recognition was lower for the guess task compared to both the restudy 

task (.35 vs. .47), t(77) = 4.53, SEM = .03, d = 0.47 and the recall task (.35 vs. .42), t(77) 

= 3.55, SEM = .02, d = 0.30; false recognition in the restudy task was marginally higher 

than the recall task (.47 vs. .42), t(77) = 1.77, SEM = .03, p = .08, d = 0.18. For unrelated 
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items, false recognition was only lower in the recall versus the guess task (.24 vs. .20), 

t(77) = 2.31, SEM = .02, d = 0.23, with all other comparisons non-significant, t < 1. 

Regardless of strength of associations, when list items were semantically related, 

guessing the critical items at study significantly reduced false recognition.  

Recollection estimates. Table B2 reports mean recollection estimates for critical 

items across list and task type. A significant effect of list type was found, F(2, 154) = 

38.55, MSE = 1.32, ηp
2 = .33 in which recollection estimates were higher for categorized 

than unrelated lists (.22 vs. .08), t(78) = 7.42, SEM = .02, d = 0.89. Recollection estimates 

were also higher for ad hoc than unrelated lists (.19 vs. .08), t(78) = 6.18, SEM = .02, d = 

0.72. Finally, recollection estimates were higher for categorized than ad hoc lists, (.22 vs. 

.19), t(78) = 2.36, SEM = .01, d = 0.16. An effect of task type, F (2, 154) = 11.14, MSE = 

.15, ηp
2 = .13, indicated that estimates were lower in the guess task compared to both the 

recall task (.14 vs. .19), t(78) = 4.24, SEM = .01, d = 0.34, and the restudy task (.14 vs. 

.18), t(78) = 3.69, SEM = .01, d = 0.27. There was no difference in recollection estimates 

between the restudy and recall tasks (.18 vs. .19), t < 1. 

 A significant interaction was found, F(4, 308) = 13.20, MSE = .16, ηp
2 = .15. For 

categorized lists, recollection estimates were lower in the guess than recall task (.18 vs. 

.29), t(77) = 5.37, SEM = .02, d = 0.51, and marginally lower in the guess than restudy 

task (.18 vs. .21), t(77) = 1.90, SEM = .02, p = .06, d = 0.15. Recollection estimates were 

also lower in the recall than restudy tasks (.29 vs. .21), t(77) = 3.56, SEM = .02, d = 0.35. 

For ad hoc lists, estimates were similarly lower in the guess task than both the restudy 

task (.14 vs. .24), t(77) = 4.67, SEM = .02, d = 0.46, and the recall task (.14 vs. .20), t(77) 

= 3.06, SEM = .02, d = 0.31, and lower in the recall task relative to the restudy task (.20 
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vs. .24), t(77) = 2.15, SEM = .02, d = 0.17. For unrelated lists, recollection estimates were 

higher in the guess task compared to the recall task (.10 vs. .07), t(77) = 2.23, SEM = .01, 

d = 0.26, and marginally higher than the restudy task (.10 vs. .08), t(77) = 1.79, SEM = 

.01, d = 0.17. Recollection estimates between the recall and the restudy tasks were 

equivalent, t < 1. Overall, recollection estimates followed a similar pattern as overall false 

recognition, with semantic relatedness of lists increasing recollection of critical items. 

Likewise, guessing at study significantly decreased recollection of critical items at test. 

Similar to overall false recognition patterns, guessing at study significantly decreased 

recollection of critical items for related lists, whereas for unrelated lists, testing at study 

significantly decreased recollection of critical items.  

Familiarity estimates. Table B2 reports mean familiarity estimates for critical 

items. An effect of list type was found, F(2, 154) = 39.20, MSE = 1.26, ηp
2 = .33, in 

which familiarity estimates were higher in categorized than unrelated lists (.24 vs. .10), 

t(77) = 7.58, SEM = .02, d = 0.79, and for ad hoc than unrelated lists (.21 vs. .10), t(77) = 

6.16, SEM = .02, d = 0.67. Familiarity estimates were also higher in categorized lists than 

ad hoc lists, (.24 vs. .21), t(77) = 2.74, SEM = .01, d = 0.14. A significant effect of task 

type was also found, F(2, 154) = 6.18, MSE = .12, ηp
2 = .07, in which familiarity 

estimates were lower in the guess task than both the recall task (.16 vs. .20), t(77) = 3.29, 

SEM = .01, d = 0.23, and the restudy task (.16 vs. .19), t(77) = 2.57, SEM = .01, d = 0.18. 

There was no difference in familiarity estimates between the restudy and recall tasks (.19 

vs. .20), t < 1.  

Effects of list type and task type were qualified by a significant interaction, F(4, 

308) = 5.62, MSE =.10, ηp
2 = .07. For categorized lists, familiarity estimates were lower 
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in the guess than the recall task (.20 vs. .31), t(77) = 3.66, SEM = .03, d = 0.41, but not 

relative to the restudy task (.20 vs. .22), t(77) = 1.07, SEM = .02, p = .29. Familiarity 

estimates were also lower in the restudy than recall task (.22 vs. .31), t(77) = 3.59, SEM = 

.02, d = 0.33. For ad hoc lists, familiarity estimates were lower in the guess task relative 

to the restudy task (.18 vs. .23), t(77) = 2.07, SEM = .03, d = 0.21, but did not differ 

between the guess and recall tasks (.18 vs. .23), t(77) = 1.27, SEM = .02, p = .21, or the 

restudy and recall tasks (.23 vs. .20), t(77) = 1.00, SEM = 03, p = .32. For unrelated lists, 

familiarity estimates in the recall task were only marginally lower than the restudy task 

(.09 vs. .12), t(77) = 1.76, SEM = .01, p = .08, d = 0.21, with all other comparisons non-

significant, ts < 1.43. Overall, familiarity estimates followed a similar pattern as 

recollection estimates, with list type relatedness increasing familiarity of critical items. 

Guessing also reduced familiarity of non-presented critical items at test compared to the 

other tasks. For categorized lists, guessing reduced familiarity of critical items compared 

to only testing, but not to the restudy task. However, for ad hoc lists, guessing only 

reduced familiarity of critical items compared to the restudy task, but not to testing. 

When lists were unrelated, testing only reduced familiarity of critical items compared to 

the restudy task. 

Discussion 

Experiment 1 replicated the findings of Huff et al. (2018; Experiment 1), in which 

recall and guessing benefits were eliminated when tasks were unpredictable through 

randomization of task types and presentation of task instructions after study. A reversed 

retrieval-practice effect was again found, where overall correct recognition was higher for 

restudy lists than recall and guessing lists. As predicted in the first hypothesis, no effect 
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of correct recognition on list type was found, and there was no interaction of list type 

with task type. To evaluate the mechanisms behind task-related differences, Experiment 1 

also assessed recollection and familiarity estimates. As predicted by the second 

hypothesis, eliminating task expectancies differentially affected recollection and 

familiarity estimates, where recollection estimates were similarly higher on the restudy 

task, but only relative to the guess task. Regarding list type, when lists were strongly 

related, participants appeared to rely on list item relationships to inform their recognition 

decisions, rather than recollection of those items. Familiarity for list items that were 

weakly related demonstrated a benefit of the recall task, whereas familiarity for lists with 

no associations demonstrated a benefit of the restudy and guess task.  

Turning to false recognition of critical items, false recognition was found to be 

higher for strongly related categorized lists than ad hoc and unrelated lists, and these 

patterns were sensitive to task type. As predicted in H1, guessing was found to reduce 

false recognition, but only when critical lures were more likely to be identified in 

categorized and ad hoc lists. This interaction pattern replicated Huff et al. (2018) in 

which guessing also reduced false recognition on categorized and ad hoc lists. False 

recognition processes were further examined using recollection and familiarity estimates. 

Unlike with correct recognition, eliminating task expectancies produced similar false 

recognition patterns for recollection and familiarity estimates. Recollection and 

familiarity estimates closely matched the patterns of overall false recognition, where both 

were highest for categorized lists. As predicted by H2, recollection and familiarity 

estimates were similarly affected by task type, where guessing reduced false recognition 

of critical lures. As semantic relatedness of study lists increased, recollection and 
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familiarity estimates of critical items were reduced by the guessing task, demonstrating a 

memorial benefit of guessing at test for reducing false recognition of related information. 

However, guessing did not effectively reduce recollection or familiarity estimates for 

critical lures for information that was completely unrelated, partially supporting H2. 
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CHAPTER III  - EXPERIMENT 2 

As demonstrated in the literature, because testing and guessing benefits over 

restudy do not occur when task expectancies are eliminated, it is reasonable that the 

benefits of testing and guessing may be dependent upon the individual’s expectancies for 

completing those tasks (e.g., Huff et al., 2018). The remaining experiments therefore 

examine testing and guessing effects on correct and false recognition when participants 

were encouraged to develop task expectancies. Based on Huff et al. (2016), task 

expectancies appear to occur when tasks are repeated consecutively which increases 

participants’ awareness of the upcoming task type. Indeed, the magnitude of testing and 

guessing benefits on recognition have been shown to be positively related to the number 

of task repetitions participants receive (Huff et al., 2018 Experiments 3 and 4). The 

purpose of Experiment 2 was therefore to encourage task-expectancy processes through 

task repetitions and gauge their effects on recollection and familiarity estimates. Huff et 

al. (2016; 2018) found that blocking tasks together such that they were completed 

repetitively increased task-related effects such that interpolated recall and guessing tasks 

produced both correct and false recognition benefits over restudy. Therefore, Experiment 

2 will attempt to replicate Huff et al. (2018; Experiment 4) with the addition of remember 

and know judgments to assess the contributions of recollection and familiarity on task 

effects for correct recognition and false recognition. Based on previous findings, I 

expected (H1) that blocking recall and guessing tasks should produce an increase in 

correct recognition and a decrease in false recognition relative to restudy—a mirror effect 

pattern (Glanzer & Adams, 1990). Regarding correct recognition, recollection estimates 

should increase for words presented in the free recall and guessing blocks, whereas 
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familiarity estimates should not differ by task type. For false recognition, familiarity 

estimates are expected to be higher for critical items than recollection estimates, but 

familiarity estimates are not expected to differ by task type (H2). This prediction is based 

on Chan and McDermott (2007) in which initial testing was found to increase 

recollection estimates and reduced familiarity estimates on final recognition. 

Methods 

Participants 

Eighty-four students from The University of Southern Mississippi served as 

research participants for Experiment 2. Participants were either compensated with partial 

course credit or a $10 gift card. Participants reported fluency in the English language and 

normal or corrected-to-normal vision. Participants were primarily female (72%), reported 

a mean of 13.98 years of education (SD = 1.91, Range = 12-19), and a mean age of 21.20 

years (SD = 4.59, Range = 18-48). The G*Power3 (Faul et al., 2007) sensitivity analysis 

indicated that the sample size had adequate power (.80) to predict medium effect sizes or 

larger (Cohen's d = .40) for main effects and interactions.   

Materials and Procedure 

Materials and procedures from Experiment 1, including the R/K/N recognition 

test instructions, were again used with the following exceptions. First, participants now 

completed the same study task repeatedly over a block of 6 lists. Of the 18 total lists, 6 

were blocked together for the guess task, 6 for the recall task, and 6 for the restudy task. 

Each block contained 2 lists of each of the 3 list types (categorized, ad hoc, and 

unrelated). As in Experiment 1, a 180-item recognition test was created for each block 

that contained 60 studied list items (10 selected from each studied list), 30 critical lures (5 
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from each of the studied lists), 60 studied item controls (10 selected from each non-

studied list from the non-studied set), and 30 critical lure controls (5 from each of the 

non-studied lists). The lists used in each task block were once randomized and arranged 

into 3 versions that were counterbalanced across participants, totaling 6 different versions 

of the experiment. Task orderings across the three blocks (i.e., guess, recall, restudy; 

restudy, guess, recall, etc.) were similarly counterbalanced across participants. 

Additionally, task instructions were provided at the beginning of each task block, and 

these instructions were repeated before the presentation of each study list to enhance 

expectancy processes on memory. 

Results 

Similar analyses were conducted as in Experiment 1, including collapsing across 

test blocks for analyses and computing recollection and familiarity estimates. Mean raw 

“know” responses for Experiment 2 are reported in Appendix Table B3. 

Interpolated Recall and Guessing 

Starting with mean proportions of correct recall, a significant difference was 

found across list types, F(2, 166) = 86.86, MSE =.47, ηp
2 = .51 (Table 3). Like 

Experiment 1, correct recall was higher in both categorized and ad hoc lists relative to 

unrelated lists (.46 vs. .32), t(84) = 13.43, SEM = .01, d = 1.40 and (.44 vs. .32), t(84) = 

9.74, SEM = .01, d = 1.09, respectively, and correct recall of categorized items was 

higher than ad hoc items (.46 vs. .44), t(84) = 2.10, SEM = .02, d = 0.18. 
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Table 3  

Mean (SD) Proportion of Correct Recall of List Items and Correct Guessing of Critical 

Items by List Type in Experiment 2 (Task Blocked in 6 Repetitions with Instructions Prior 

to List Presentation).  

 

Item Type 

Interpolated Task Type 

Recall                            Guess 

List Items   

      Categorized .46 (.10) - 

      Ad Hoc .44 (.12) - 

      Unrelated 

Critical Items 

     Categorized 

     Ad Hoc 

     Unrelated 

.32 (.10) 

 

.10 (.09) 

.08 (.12) 

.00 (.00) 

- 

 

.22 (.18) 

.10 (.08) 

.00 (.01) 

Extra-List Intrusions per List   

      Categorized .31 (.49) - 

      Ad Hoc .34 (.60) - 

      Unrelated .49 (.83) - 

 

Critical item intrusions also differed across list types, F(2, 166) = 4.43, MSE =.03, 

ηp
2 = .29, and were higher for categorized than unrelated lists (.10 vs. .00), t(84) = 3.55, 

SEM = .03, d = 1.57, and higher for ad hoc than unrelated lists (.08 vs. .00), t(84) = 2.17, 
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SEM = .04, d = 0.94. Critical item intrusions did not differ between categorized and ad 

hoc lists (.10 vs. .08), t < 1.  

Mean number of extra-list intrusions per list were similarly analyzed and were 

found to differ across list types, F(2, 166) = 3.70, MSE = .77, ηp
2 = .04. Intrusions were 

lower for categorized than unrelated lists (.31 vs. .49), t(84) = 2.69, SEM = .06, d = 0.26, 

but equivalent to ad hoc lists (.31 vs .34), t < 1. Intrusions on unrelated lists were 

marginally higher than ad hoc lists (.49 vs .34), t(84) = 1.87, SEM = .08, p = .07, d = 

0.21.  

 Correct guessing rates also differed across lists, F(2, 166) = 86.74, MSE = .99, ηp
2 

= .51. Correct guessing was higher for both categorized and ad hoc lists relative to 

unrelated lists (.22 vs. .00), t(84) = 11.01, SEM = .02, d = 1.73, and (.09 vs. .00), t(84) = 

9.96, SEM = .01, d = 1.58, respectively, and were higher for categorized lists than ad hoc 

lists (.22 vs. .09), t(84) = 6.77, SEM = .02, d = 0.93. Thus, consistent with Experiment 1, 

lists that were semantically related produced an increase in correct recall, an increase in 

false recall, and an increase in correct guessing of critical items. 

Correct Recognition 

Correct recognition was first analyzed by comparing overall “old” responses 

collapsed across recollection and familiarity (see Table 4). A 3(List Type) × 3(Task 

Type) repeated-measures ANOVA found an effect of list type, F(2, 166) = 33.44, MSE = 

.71, ηp
2 = .29, in which correct recognition was higher for both categorized lists and ad 

hoc lists compared to unrelated lists (.79 vs. .69), t(83) = 8.18, SEM = .01, d = 0.59, and 

(.76 vs. .69), t(83) = 5.22, SEM = .01, d = 0.41, respectively. Correct recognition was also 

higher for categorized than ad hoc lists (.79 vs. .76), t(83) = 2.66, SEM = .01, d = 0.19. 



 

36 

Unlike Experiment 1, there was no main effect of task type, F < 1, and no significant list 

type × task type interaction, F(4, 332) = 1.46, MSE = .03, p = .22, indicating that correct 

recognition in the recall and guessing tasks were equivalent to the restudy task 

Table 4  

Mean (SD) Recognition Results of List Items and Critical Items for Remember (R) and 

Know (K) Responses Combined for Categorized, Ad hoc, and Unrelated Lists as a 

Function of Blocked Task Type in Experiment 2 (Task Blocked in 6 Repetitions with 

Instructions Presented Prior to List Presentation). 

 
               Interpolated Task 

Restudy Recall Guess 

List Items    

       Categorized .77 (.22) .81 (.20) .79 (.18) 

            Controls  .20 (.17)  

       Ad hoc .76 (.22) .75 (.19) .76 (.19) 

            Controls  .20 (.17)  

       Unrelated  .68 (.22) .67 (.22) .72 (.24) 

            Controls  .19 (.16)  

       Task Average .74 (.19) .74 (.17) .76 (.18) 

Critical Items    

       Categorized .49 (.28) .41 (.28) .43 (.25) 

            Controls  .23 (.20)  

       Ad hoc .39 (.29) .31 (.25) .34 (.26) 
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Table 4 continued 

            Controls  .22 (.18)  

       Unrelated .24 (.25) .18 (.21) .22 (.22) 

            Controls  .19 (.18)  

       Task Average .38 (.19) .40 (.19) .32 (.19) 

 

Recollection estimates. Appendix Table B3 reports mean recollection estimates 

across list and task types. A 3(List Type) × 3(Task Type) repeated-measures ANOVA 

revealed a significant effect of list type, F(2, 166) = 34.08, MSE = .90, ηp
2 =.29, in which 

recollection estimates were higher for categorized than unrelated lists (.53 vs. .41), t(83) 

= 7.80, SEM = .01, d = 0.53, and higher for ad hoc than unrelated lists (.50 vs. .41), t(83) 

= 6.23, SEM = .01, d = 0.41. Recollection estimates were only marginally higher for 

categorized than ad hoc lists, (.53 vs. .50), t(83) = 1.94, SEM = .02, d = 0.13, p = .06. 

There was no effect of task type, F(2, 166) = 1.95, MSE = .11, p = .15, but a reliable list 

type × task type interaction, F(4, 332) = 2.40, MSE = .06, ηp
2 = .03. For categorized lists, 

recollection judgements were higher for the recall than restudy task (.56 vs. .49), t(83) = 

2.58, SEM = .03, d = 0.25, but all other task comparisons were equivalent, ts < 1. For ad 

hoc lists, no task effects were found, ts < 1. For unrelated lists, recollection judgements 

were higher in the guess than the restudy task (.44 vs. .38, t(83) = 2.32, SEM = .03, d = 

0.23, but all other task comparisons were equivalent, ts < 1. As in Experiment 1, 

recollection estimates of list items improved as list items became more related. For 

categorized lists, testing at study improved recollection of list items only compared 
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restudy. However, for unrelated lists, guessing increased recollection estimates relative to 

restudy.  

Familiarity Estimates. Table B4 reports mean familiarity estimates as a function 

of list and task type. Using the same ANOVA as above, a marginal effect of list type was 

found, F(2, 164) = 2.61, MSE = .13, ηp
2 = .03, in which familiarity estimates were higher 

for categorized than unrelated lists (.42 vs. .38), t(83) = 2.28, SEM = .02, d = 0.13 and 

higher for ad hoc than unrelated lists (.41 vs. .38), t(83) = 1.57, SEM = .02, d = 0.10. 

Familiarity estimates for categorized and ad hoc lists were equivalent (.42 vs. .41), t < 1. 

There was no significant effect of task type for familiarity estimates, F < 1, and the 

interaction was not significant, F < 1. Increasing task repetitions therefore did not appear 

to affect familiarity estimates for list items. 

False Recognition 

False recognition was analyzed by comparing overall incorrect “old” responses to 

non-presented critical items collapsed across recollection and familiarity (see Table 4). 

An effect of list type was found, F(2, 166) = 111.76, MSE = 3.37, ηp
2 = .57, in which 

false recognition was higher for categorized than unrelated lists (.44 vs. .21), t(83) = 

12.20, SEM = .02, d = 1.09, and higher for ad hoc than unrelated lists (.35 vs. .21), t(83) = 

9.93, SEM = .01, d = 0.68. False recognition was also higher for categorized than ad hoc 

lists, (.44 vs. .35), t(83) = 7.15, SEM = .01, d = 0.40. A main effect of task type was also 

found, F(2, 166) = 7.66, MSE = .33, ηp
2 = .08, in which false recognition was lower in the 

guess than restudy task (.33 vs. .37), t(83) = 2.38, SEM = .02, d = 0.18, but equivalent to 

the recall task (.33 vs. .30), t(83) = 1.67, SEM = .02, p = .10. False recognition was lower 

in the recall than restudy task (.30 vs. .37), t(83) = 3.56, SEM = .02, d = 0.30. There was 
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no significant list type × task type interaction, F < 1. Like Experiment 1, guessing 

reduced false recognition of critical items, but only relative to the restudy task and not the 

recall task. 

Recollection estimates. Table B4 reports mean recollection estimates across list 

and task types. A significant effect of list type was found, F(2, 166) = 66.72, MSE = 1.33, 

ηp
2 = .45, in which recollection estimates were higher for both categorized and ad hoc 

lists compared to unrelated lists (.21 vs. .06), t(83) = 9.27, SEM = .02, d = 1.05, and (.15 

vs. .06), t(83) = 8.64, SEM = .01, d = 0.76, respectively. Recollection was also higher for 

critical items in categorized than ad hoc lists, (.21 vs. .15), t(83) = 5.21, SEM = .01, d = 

0.37. There was no significant effect of task type, F(2, 166) = 2.18, MSE = .06, p  = .12. 

The interaction was not significant, F < 1.  

Familiarity estimates. Table B4 reports mean familiarity estimates across list and 

task types. Like recollection estimates, an effect of list type was found, F(2, 164) = 37.00, 

MSE = .85, ηp
2 = .31, in which familiarity was higher for categorized than unrelated lists, 

(.25 vs. .13), t(83) = 7.16, SEM = .02, d = 0.61. Familiarity estimates for ad hoc lists were 

higher relative to unrelated lists (.19 vs. .13), t(83) = 5.91, SEM = .01, d = 0.32. Finally, 

familiarity estimates were higher for categorized than ad hoc lists (.25 vs. .19), t(83) = 

3.98, SEM = .01, d = 0.27. Unlike recollection estimates however, a significant effect of 

task type was found, F(2, 164) = 4.48, MSE = .13, ηp
2 = .05, in which familiarity 

estimates were lower in the guess task relative to the restudy task (.18 vs. .22), t(83) = 

2.81, SEM = .01, d = 0.19, and in the recall task relative to the restudy task (.22 vs. .18), 

t(83) = 2.30, SEM = .02, d = 0.19. Familiarity estimates were equivalent between the 

recall and guess tasks (.18 vs. .18), t < 1. Finally, the interaction was not significant, F(4, 
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328)= 1.97, MSE = .04, p =.10. Recollection and familiarity estimates of critical items 

were affected by list relatedness, with more related list items increasing recollection of 

non-presented critical items. However, only familiarity estimates of critical items was 

affected by task type, with both guessing and testing decreasing false recognition of 

critical items at test compared to restudy. 

Discussion 

The purpose of Experiment 2 was to assess whether task expectancy processes that were 

encouraged through instructions presented before study and task repetitions would affect 

recognition and recollection/familiarity estimates. Starting with overall correct 

recognition, we found correct recognition to be higher for categorized than ad hoc and 

unrelated lists. However, correct recognition was equivalent across testing, guessing, and 

restudy tasks. Although a task effect for overall correct recognition was not found as 

expected in H1, inducing task expectancies eliminated the benefit of the restudy task that 

is demonstrated when there are no task expectancies in Experiment 1. Therefore, it is 

possible that task repetitions did result in an expectancy effect which eliminated the 

reversed retrieval-practice effect found previously. As predicted in H2, task effects on 

recollection estimates were contingent on list type, where testing increased recollection of 

list items for highly related categorized lists, while guessing increased recollection for 

unrelated lists. Separately, familiarity estimates demonstrated the same list type pattern in 

which correct recognition was highest for categorized and ad hoc lists compared to 

unrelated lists. Therefore, as predicted in H2, enhancing task-expectancy effects did not 

appear to affect familiarity estimates for correct recognition. When task expectancies are 
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encouraged, participants appeared to rely more on recollective processes to identify list 

items. 

 Turning to false recognition of critical items, false recognition was higher in t 

categorized lists than both ad hoc and unrelated lists. As predicted by H1, testing and 

guessing significantly decreased false recognition compared to the restudy task. As 

predicted by H2, recollection estimates were affected by list type but not task type. 

Familiarity estimates were also similarly affected by list type, with familiarity of critical 

items being higher the more related the list items were. Further supporting H2, similar to 

overall false recognition, familiarity estimates were lower in testing and guessing tasks 

compared to the restudy task, demonstrating that when task expectancies were enhanced, 

testing and guessing produced a memorial benefit by decreasing false memories of 

critical lures. Whereas recollective processes appeared to affect correct recognition of list 

items, familiarity processes appeared to affect false recognition of critical lures more than 

recollective processes.  

 The results of my second experiment failed to replicate task effects with 6 list 

repetitions found in Huff et al. (2018). It is possible that 6 list repetitions were 

insufficient to induce expectancy processes that were hypothesized to induce task effects. 

Additionally, a within-subjects design could produce carry-over effects from one task 

block to another, limiting the ability to detect task effects on recognition memory. 

Therefore, task effects were examined by increasing task repetitions to 18 to enhance task 

expectancies and manipulating task type between-subjects to eliminate potential for 

carry-over effects. 
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CHAPTER IV – EXPERIMENT 3 

 In Experiment 3, testing and guessing effects were further evaluated under 

conditions designed to increase task-expectancy processes. Specifically, participants used 

either the restudy, recall, or guessing tasks repeatedly to study a total of 18 lists, a three-

fold increase relative to Experiment 2. Additionally, task type was manipulated between-

subjects rather than within-subjects to eliminate any potential carry-over effects which 

may have persisted across blocks and affected task-expectancy processes in Experiment 

2. Huff et al. (2018; Experiments 3 and 4) reported that the magnitude of testing and 

guessing benefits increased as a function of task repetitions. Therefore, the goal of 

Experiment 3 was to further enhance task-expectancy processes through 18 task 

repetitions and determine their effects on recollection and familiarity estimates. Based on 

previous findings (Huff et al., 2016; 2018), the additional repetitions should further 

enhance expectancy effects, which would result in a mirror effect of recognition in the 

testing and guessing groups on categorized and ad hoc lists (H1). Regarding 

recollection/familiarity estimates, recollection of list items is expected to increase for 

participants in the guessing and recall groups, even more so than Experiment 2 due to 

increased task repetitions. Familiarity of list items is also expected to increase for 

participants in the guessing and free recall groups, but not at the same rate as recollection. 

False recognition familiarity judgements are expected to be higher across tasks when 

compared to recollection judgments, with familiarity judgments being highest for false 

recognition in the restudy task (H2). 
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Methods 

Participants 

Eighty participants were taken from The University of Southern Mississippi 

undergraduate research participant pool or recruited locally from the greater Hattiesburg, 

MS community. Participants were randomly assigned to task groups (restudy = 27, recall 

= 27, guess = 26). Due to the COVID-19 pandemic’s disruption of in-person data 

collection, participants completed the study online and were either recruited through the 

institutional research pool or contacted directly. Participants were compensated with 

either partial course credit (for students) or a $10 gift card (for community members). 

Participants reported fluency in the English language and normal or corrected-to-normal 

vision. Participants were primarily female (75%) and reported a mean of 14.3 years of 

education (SD = 2.29, Range = 12-22) and a mean age of 22.67 years (SD = 7.51, Range 

= 18-51). A G*Power3 (Faul et al., 2007) sensitivity analysis indicated that the sample 

size had adequate power (.80) to predict medium effect sizes or larger (Cohen's d = .66) 

for main effects and interactions.   

Materials and Procedure 

All materials and procedures from Experiments 1 and 2, including the R/K/N recognition 

test instructions, were again used with the following exceptions. First, participants now 

completed the same study task repeatedly for all 3 blocks, totaling 18 study/task lists. As 

in Experiment 2, each of the 3 blocks contained 2 lists of each of the list types 

(categorized, ad hoc, and unrelated). We utilized the same 180-item recognition test from 

Experiment 2 for each block. The lists used in each task block were once randomized and 

arranged into 3 versions that were counterbalanced across participants, totaling 6 
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different versions of the experiment. Task instructions were again provided at the 

beginning of each task. 

Results 

Similar analyses were conducted as in the two previous experiments, including 

collapsing across test blocks for analyses and computing recollection and familiarity 

estimates. Mean raw “know” responses for Experiment 3 are reported in Appendix Table 

B5. 

Recall and Guessing Tasks  

Proportions of correct recall were found to differ across the three list types, F(2, 

52) = 56.28, MSE =.17, ηp
2 = .68 (see Table 5). Like Experiments 1 and 2, correct recall 

was higher for both categorized and ad hoc lists versus unrelated lists (.54 vs. .38), t(26) 

= 8.65, SEM = .02, d = 1.59 and (.50 vs. .38), t(26) = 7.63, SEM = .02, d = 1.19, 

respectively. Correct recall of categorized lists was higher than ad hoc lists (.54 vs. .50), 

t(26) = 2.83, SEM = .01, d = 0.44.  

Table 5  

Mean (SD) Proportion of Correct Recall of List Items and Correct Guessing of Critical 

Items by List Type in Experiment 3 (Task Repeated for 18 lists).  

 

Item Type 

Interpolated Task Type 

Recall                            Guess 

List Items   

      Categorized .54 (.09) - 

      Ad Hoc .50 (.09) - 
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Table 5 continued 

      Unrelated 

Critical Items 

     Categorized 

     Ad Hoc 

     Unrelated 

.38 (.11) 

 

.14 (.07) 

.07 (.06) 

.01 (.02) 

- 

 

.22 (.16) 

.12 (.11) 

.00 (.00) 

Extra-List Intrusions per List   

      Categorized .34 (.34) - 

      Ad Hoc .35 (.37) - 

      Unrelated .27 (.26) - 

 

False recall of critical items also differed across lists, F(2, 20) = 15.03, MSE =.05, 

ηp
2 = 0.60. False recall was higher for categorized than unrelated lists (.14 vs. .01), t(10) = 

5.93, SEM = .02, d = 2.60, and higher for ad hoc than unrelated lists (.07 vs. .01), t(10) = 

3.46, SEM = .02, d = 1.39. False recall was also higher for categorized than ad hoc lists 

(.14 vs. .07), t (10) = 2.28, SEM = .03, d = 1.07. Mean number of extra-list intrusions 

were similarly analyzed, but no differences were found across list types, F < 1.  

 Correct guessing rates also differed across lists, F(2, 50) = 35.87, MSE = .31, ηp
2 

= .59. Correct guessing was higher for both categorized and ad hoc lists relative to 

unrelated lists (.22 vs. .00), t(25) = 6.94, SEM = .03, d = 1.94, and (.12 vs. .00), t(25) = 

5.60, SEM = .02, d = 1.54, respectively, and was higher for categorized than ad hoc lists 

(.22 vs. .12), t(25) = 4.26, SEM = .02, d = 0.73. Thus, consistent with Experiments 1 and 
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2, lists that were semantically related produced an increase in correct recall, an increase 

in false recall, and an increase in correct guessing of critical items. 

Correct Recognition 

Appendix Table B6 displays proportions of “old” responses to studied list items, 

non-studied list item controls, critical items, and non-studied critical item controls. 

Overall recognition rates across recollection and familiarity estimates were analyzed first. 

Because task type was manipulated between subjects, recognition proportions were first 

adjusted using a hits minus false alarms correction for both correct recognition (hits for 

studied list items minus false alarms for non-studied list items) and false recognition (hits 

for critical items minus false alarms for non-studied critical items). This correction was 

used to control for potential response biases that may be due to task-type differences (see 

Huff et al., 2018 for a similar procedure). 

A 3(List Type) × 3(Task Type) mixed ANOVA found an effect of list type, F(2, 

154) = 9.51, MSE = .10, ηp
2 = .11, in which correct recognition was higher for 

categorized than unrelated lists (.61 vs. .54), t(79) = 3.86, SEM = .02, d = 0.29. No 

difference was found for correct recognition between ad hoc and unrelated lists (.56 vs. 

.54), t(79) = 1.61, SEM = .01, p = .11. Correct recognition was higher for categorized 

than ad hoc lists, (.61 vs. .56), t(79) = 2.93, SEM = .02, d = 0.19. An effect of task type 

was also found, F (2, 77) = 8.45, MSE =1.07, ηp
2 = .18, in which correct recognition was 

higher in the recall group than the restudy group (.62 vs. .44), t(52) = 2.93, SEM = .06, d 

= 0.80, and higher in the guess group than the restudy group (.66 vs. .44) t(51) = 3.61, 

SEM = .06, d = 1.02. Correct recognition was equivalent between the recall and guess 

groups (.62 vs. .66), t < 1. The list type × task type interaction was not reliable, F(4, 154) 
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= 1.73, MSE = .02, p = .15. Therefore, consistent with predictions, extensive testing and 

guessing task repetitions resulted in large increases in correct recognition and this pattern 

was equivalent across list types.  

Recollection estimates. Appendix Table B6 reports mean recollection estimates 

across list and task types. A 3(List Type) × 3(Task Type) mixed ANOVA revealed a 

significant main effect of list type, F(2, 154) = 18.57, MSE = .20, ηp
2 =.20, in which 

recollection estimates were higher for both categorized lists and ad hoc lists relative to 

unrelated lists (.49 vs. .40), t(79) = 5.27, SEM = .02, d = 0.37 and (.47 vs. .40), t(79) = 

4.97, SEM = .02, d = 0.32, respectively. Recollection estimates did not differ between 

categorized and ad hoc lists (.49 vs. .47), t(79) = 1.08, SEM = .02, p = .28. Consistent 

with Experiment 2, there was no effect of task type, F < 1, but a marginal list type × task 

type interaction was found, F(4, 154) = 2.23, MSE = .02, ηp
2 = .06, p = .07.  

 For the restudy task, recollection estimates were significantly higher on 

categorized than unrelated lists (.48 vs. .39), t(26) = 3.47, SEM = .03, d = 0.34, and 

marginally higher for ad hoc lists than unrelated lists (.44 vs. .39), t(26) = 2.05, SEM = 

.02, d = 0.21, p = .051. Recollection estimates were equivalent between categorized and 

ad hoc lists for the restudy group (.48 vs. .44), t(26) = 1.59, SEM = .03, p = .12. For the 

recall group, recollection estimates were higher for both categorized and ad hoc lists 

compared to unrelated lists, (.51 vs. .38), t(26) = 3.59, SEM = .04, d = 0.56 and (.46 vs. 

.38), t(26) = 3.09, SEM = .03, d = 0.38, respectively. Recollection estimates were also 

higher for categorized lists than ad hoc lists, (.51 vs. .46), t(26) = 2.05, SEM = .02, d = 

0.21. For the guess group, recollection estimates were marginally higher for categorized 

lists than unrelated lists (.47 vs. .42), t(25) = 2.01, SEM = .03, d = .22, p = .06, and 
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marginally higher for ad hoc lists compared to categorized lists (.52 vs. .47), t(25) = 1.75, 

SEM = .03, d = 0.21, p = .09. Recollection estimates were significantly higher for ad hoc 

than unrelated lists, (.52 vs. .42), t(25) = 3.37, SEM = .03, d = 0.481. Consistent with the 

previous experiments, recollection estimates of list items was higher for lists that were 

more strongly related. This pattern was especially true for the recall group. However, for 

list items that converged on a broader category, guessing the critical items improved 

recollection of list items at test. 

Familiarity estimates. Appendix Table B6 reports mean familiarity estimates as a 

function of list and task type. An effect of list type was found, F(2, 154) = 47.08, MSE = 

1.34, ηp
2 = .38, in which familiarity estimates were higher for categorized and ad hoc lists 

than unrelated lists (.56 vs. .33), t(79) = 9.08, SEM = .03, d = 0.95 and (.55 vs. .33), t(79) 

= 8.11, SEM = .03, d = 0.91, respectively. Familiarity estimates for categorized and ad 

hoc lists were equivalent (.56 vs. .55), t < 1. There was no significant effect of task type 

for familiarity estimates, F(2, 77) = 1.11, MSE = .14, p = .33, and the list type × task type 

interaction was not significant, F(2, 154) = 1.68, MSE = 05, p = .16. Once again, 

enhancing task-expectancy effects did not appear to affect familiarity of recognized list 

items. 

False Recognition 

Analyses for critical item false recognition were similarly calculated as for correct 

recognition (i.e., using corrected scores; see Table B6). A main effect of list type was 

 
1 Given the interest in task type differences, this interaction was also investigated by examining task effects 

within each list type. However, no task-type effects were found within each list type, ts < 1.06, ps > .24, 

indicating that the interaction was driven by list-type differences. 
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found, F(2, 154) = 45.57, MSE = .77, ηp
2 = .37, in which false recognition was higher for 

categorized and ad hoc than unrelated lists (.21 vs. .01), t(79) = 8.43, SEM = .02, d = 1.43 

and (.11 vs. .01), t(79) = 5.44, SEM = .02, d = 0.91, respectively. Additionally, false 

recognition was higher for categorized than ad hoc lists, (.21 vs. .11), t(79) = 4.77, SEM = 

.02, d = 0.68. There was no effect of task type, F(2, 77) = 1.84, MSE = .04, p = .17, and 

the interaction was not significant, F (4, 154) = 1.43, MSE = .02, p = .23. Therefore, 

enhanced task type repetition did not appear to affect overall false recognition of critical 

items. 

Recollection estimates. Table B6 reports mean recollection estimates as a function 

of list and task type. An effect of list type was found, F(2, 154) = 47.59, MSE = .34, ηp
2 = 

.38, in which recollection estimates were higher for both categorized and ad hoc than 

unrelated lists, (.22 vs. .09), t(79) = 8.05, SEM = .02, d = 0.87 and (.16 vs. .09), t(79) = 

6.53, SEM = .01, d = 0.56, respectively. Recollection estimates were also higher for 

categorized than ad hoc lists, (.22 vs. .16), t(79) = 4.70, SEM = .01, d = 0.37  There was 

also a significant effect of task type, F(2, 77) = 4.23, MSE = .20, ηp
2 = .10. Recollection 

estimates of critical items were marginally lower in the recall than the restudy group, (.14 

vs. .21), t(52) = 1.87, SEM = .04, d = 0.52, p = .07, but lower in the guess than the 

restudy group, (.11 vs. .21), t(51) = 2.84, SEM = .03, d = 0.79. Recollection estimates of 

critical items were equivalent between the recall and guess groups, (.14 vs. .11), t < 1. 

The interaction was not reliable, F < 1. The recall and guess tasks appeared to reduce 

recollection of non-presented critical items relative to the restudy task. 

Familiarity estimates. Table B6 reports mean familiarity estimates across list and 

task types. Like recollection, an effect of list type was found, F(2, 154) = 32.03, MSE = 
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.35, ηp
2 = .29, in which familiarity was higher for critical items from categorized and ad 

hoc lists than unrelated lists (.26 vs. .13), t(79) = 7.04, SEM = .02, d = 0.76 and (.21 vs. 

.13), t(79) = 4.84, SEM = .02, d = 0.48, respectively. Familiarity was higher for 

categorized than ad hoc critical items (.26 vs. .21), t(79) = 3.68, SEM = .01, d = 0.29. A 

marginal effect of task type was found, F(2, 77) = 2.74, MSE = .16, ηp
2 = .07, p = .07, in 

which familiarity estimates were lower in the recall task than the restudy task (.16 vs. 

.25), t(52) = 2.21, SEM = .04, d = 0.60. Familiarity estimates in the recall task were 

equivalent to the guess task, t < 1, and familiarity estimates in the guess task were 

equivalent to the restudy task (.19 vs. .25), t(51) = 1.36, SEM = .04, p = .18. Finally, the 

list type × task type interaction was not significant, F(4, 154)= 1.01, MSE = .01, p = .40. 

In sum, both recollection and familiarity estimates of critical items were affected by list 

relatedness, with more strongly related lists increasing recollection and familiarity of 

non-presented critical items. Recollection estimates of critical items were affected by task 

type, with both guessing and testing at study decreasing false recognition of critical items 

at test compared to the restudy task. Familiarity estimates were only reduced in the recall 

task versus the restudy task. 

Discussion 

Experiment 3 extended the results of Experiment 2 by increasing the number of 

task repetitions and manipulating tasks between-subjects to enhance expectancy effects 

on recognition memory. Consistent with our previous experiments, overall correct 

recognition was highest for categorized lists compared to ad hoc lists and unrelated lists. 

As predicted by H1, extensive task repetitions led to large task differences, where correct 

recognition was higher for both the recall and guess groups compared to the restudy 
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groups. List type effects on recollection estimates mirrored overall correct recognition, 

where recollection of list items was highest for categorized and ad hoc lists compared to 

unrelated lists. This effect was qualified by a significant interaction with task type, where 

recollection estimates in the restudy task were highest for both categorized and ad hoc 

lists compared to unrelated lists and recollection estimates in the recall task were higher 

for categorized lists compared to ad hoc lists and ad hoc lists were higher than unrelated 

lists. Interestingly, recollection estimates in the guess task were highest for ad hoc lists 

compared to categorized lists and categorized lists compared to unrelated lists. Whereas 

participants appeared to recollect categorical contextual information in the restudy and 

recall groups, enhanced task repetitions in the guess task group effectively increased 

recollective processes for more weakly related list materials. Familiarity estimates also 

mirrored overall correct recognition, where correct recognition in categorized and ad hoc 

lists were higher than unrelated lists. Contrary to H2, there was no significant effect of 

task type, indicating that enhancing expectancy processes did not appear to affect 

familiarity of list items. 

Turning to overall false recognition, consistent with the previous experiments, 

false recognition of critical items was highest in categorized lists followed by ad hoc lists 

and then unrelated lists. Contrary to H1, there was no effect of task type on overall false 

recognition. List type effects on both recollection and familiarity were consistent with 

overall false recognition. However, recollective and familiarity processes were 

differentially affected by task type. Contrary to the predictions of H2, recollection of 

critical items was reduced in the recall and guess groups compared to the restudy task, 

demonstrating that when task expectancies were enhanced, testing and guessing 
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decreased recollection of critical lures. Alternatively, familiarity estimates of critical 

items was only higher in the restudy group compared to the recall group, partially 

supporting H2’s predictions. 
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CHAPTER V – GENERAL DISCUSSION 

The purpose of the current study was to investigate how expectancy processes 

generated by repeated testing and guessing tasks affect qualitative memory processes by 

estimating recollection and familiarity when task expectancies were eliminated 

(Experiment 1), induced by blocking task by 6 repetitions (Experiment 2), and further 

increased over 18 task repetitions (Experiment 3). Beginning with correct recognition, a 

consistent effect of list type was found across all three experiments, where correct 

recognition was highest for categorized lists, which contained strongly related words, 

second highest for ad hoc lists, which contained words that were loosely related to a 

broader category, and lowest for unrelated lists, which contained words that were 

randomly generated. When task order was randomized across list presentations and 

participants were given task instructions after list presentation, eliminating expectancies 

of upcoming tasks, a reversed retrieval-practice effect was found, where overall correct 

recognition was highest for restudy lists, rather than recall and guess lists. These findings 

replicated those of Huff et al. (2018; Experiment 1) and demonstrated that recall and 

guessing benefits were eliminated and even reversed, in the absence of task expectancies. 

Additionally, when task expectancies were induced over 6 task repetitions with task 

instructions presented prior to list presentation (Experiment 2), although the same list 

effect was present, where correct recognition was higher for related versus unrelated lists, 

no task differences were found. One possibility is that, given the reversed retrieval-

practice effect in Experiment 1, testing and guessing in Experiment 2 did yield 

expectancy effects, but these benefits were only sufficient in magnitude to boost correct 

recognition to the same recognition level as the restudy task. Consistent with this 
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possibility, when task expectancies were increased over 18 task repetitions and 

manipulated between-subjects (Experiment 3), recall and guess tasks both produced an 

increase in correct recognition that was greater than 20% over the restudy task.  

In addition to analyzing correctly recognized list items, estimates of recollection 

and familiarity processes were computed. These estimates were extracted by using the 

remember/know procedure described by Tulving (1985) and corrected for familiarity 

underestimation using the remember/know correction (Yonelinas & Jacoby, 1995). 

Recollection and familiarity estimates were differentially affected by task type regarding 

correct recognition. Starting with recollection, list item effects were similar to overall 

correct recognition, with recollection highest for categorized lists, then ad hoc lists, then 

unrelated lists across all task manipulations. When task expectancies were eliminated in 

Experiment 1, recollection was higher for the restudy and recall lists compared to the 

guess list. When task expectancies were induced over 6 repetitions, an interaction 

occurred in which for categorized lists, recollection for recall lists increased over restudy 

lists and for unrelated lists, recollection for guess lists increased to equivalent levels of 

restudy. Finally, when task expectancies were enhanced over 18 repetitions, task effects 

on recollection were minimal, except for the guess group, where recollection was highest 

for ad hoc list items, followed by categorized then unrelated list items. 

Unlike recollection estimates, familiarity was only significantly affected by task 

type when tasks were randomized and expectancies were eliminated. Specifically, an 

interaction of task effects and list type on familiarity estimates was found, where 

categorized lists were not affected by task type, as participants likely relied on list 

relatedness rather than familiarity processes in identifying list items at test; familiarity for 
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ad hoc list items was highest in the recall task; and familiarity for unrelated list items was 

highest for the guess and restudy lists compared to the recall lists. In contrast, familiarity 

estimates were not affected by task expectancies and familiarity only differed as a result 

of list type effects. These results suggest that participants may rely on recollective 

processes when deciding list item identification and do not appear to utilize familiarity 

processes.  

 Turning to overall false recognition, across all experimental 

manipulations, false recognition of critical items was highest for categorized lists, 

followed by ad hoc lists and unrelated lists. When task expectancies were eliminated by 

randomizing tasks in Experiment 1, false recognition was lowest in the guess task 

compared to the restudy and recall task; however, guessing only produced the lowest 

false recognition rate when critical lures could be successfully guessed, such as for 

categorized and ad hoc lists. The benefit of guessing critical items at study, therefore, 

appeared to persist across all list types when task expectancies were eliminated. This 

pattern likely occurred because guessing potentially assisted participants in identifying 

critical items at study that they could monitor for later at test. When task expectancies 

were induced across 6 list repetitions in Experiment 2, false recognition was lower in the 

recall and guess tasks compared to the restudy task. Contrary to our expectations, when 

task expectancies were enhanced across 18 list repetitions, false recognition did not differ 

statistically based on task type. We consider possible explanations for this later in the 

discussion.  

 Again, as with correct recognition, recollection and familiarity processes were 

differentially affected by task type. Beginning with estimates of recollection, recollection 



 

56 

of critical items across all 3 experiments was affected by list effects consistent with 

overall false recognition. Additionally, like overall false recognition, the guess task 

significantly reduced recollection of critical items compared to both the recall and restudy 

tasks. List effects interacted with task effects, where for categorized lists, recollection of 

critical items was highest for the recall task, for ad hoc lists, recollection was highest for 

the restudy task, and for unrelated lists, recollection was highest for the guess task. 

Recollection estimates of critical items was not affected by task type when expectancies 

for a task were induced over 6 task repetitions. However, when task expectancies were 

enhanced over 18 task repetitions, recollection of critical items was highest in the restudy 

task, followed by the recall task, and lowest in the guess task. This latter finding indicates 

that attempting to identify critical items reduced the likelihood that participants would 

recollect critical items as studied during the recognition test. 

Turning to familiarity estimates of critical items, list effects across all 

experimental manipulations were consistent with overall false recognition. Additionally, 

when task expectancies were eliminated, as with overall false recognition and 

recollection estimates, familiarity estimates for critical items were reduced in the guess 

lists compared to the restudy and recall lists. Again, list type and task type interacted, 

where for categorized lists, familiarity for critical items was highest in the recall lists, for 

ad hoc lists, familiarity was highest in the restudy lists, and for unrelated lists, familiarity 

was higher in the restudy lists but only compared to the recall lists. When task 

expectancies were induced over 6 task repetitions, consistent with overall false 

recognition, familiarity for critical items was highest in the restudy task. Finally, when 

expectancies were enhanced over 18 task repetitions, familiarity for critical items was 
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only higher for restudy lists compared to recall lists. These results suggest that false 

recognition may be attributed more so to familiarity processes rather than recollective 

processes as was the case with correct recognition. 

     Overall, as task expectancies were enhanced across the three experiments, so 

were task effects on correct recognition of studied list items. When expectancies were 

completely eliminated, we found a reversed retrieval-practice, where the restudy task 

increased correct recognition compared to the recall and guess tasks (cf. Huff et al., 

2018), even though recall and guess tasks commonly increase recognition, as both tasks 

have been found to facilitate relational processing in recognition memory (Huff & 

Bodner, 2018). When task expectancies were induced in Experiment 2, task effects were 

completely eliminated, as the recall and guess tasks increased correct recognition to be 

comparable with restudy. Finally, when these task expectancies were increased in 

Experiment 3, recall and guess significantly benefitted recognition memory compared to 

the restudy task. These findings replicate previous studies and provide further evidence 

that the benefit of the recall and guess tasks is in fact influenced by participants’ 

expectations of completing the task prior to studying list words. 

Task effects on false recognition of critical lures also appeared to be influenced 

by task expectancies across the course of the study. When expectancies were altogether 

eliminated, only the guessing task decreased false recognition of critical lures compared 

to the recall and restudy task across list types. As predicted, when task expectancies were 

induced over 6 list repetitions, guessing and testing at study benefitted recognition 

memory by decreasing false memories of critical lures. However, when task expectancies 

were enhanced over 18 list repetitions, there was no significant effect of task type. A 
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possible explanation for this finding is that the guessing and recall tasks both rely on 

relational processing, or focusing on the similarities and relatedness of list items, which 

has been demonstrated to facilitate encoding critical lures and thereby increase false 

recognition (Coane, Huff & Hutchison, 2016; Huff & Bodner, 2018). 

We also analyzed the contributions of recollection and familiarity processes in 

recognition memory, as well as how these processes are specifically influenced by task 

type, a unique contribution to the literature. Regarding correct recognition, we found that 

recollection of list items followed a similar pattern to overall correct recognition, where 

task effects became more influential as participant expectations for the task increased. 

These findings indicate that recollection appears to be significantly affected by task 

effects induced by participant expectancies and that participants may rely on these 

recollective processes when making recognition decisions of studied information at test. 

On the other hand, familiarity was only marginally affected by task type when no 

expectancies were induced, indicating that task effects do not appear to affect familiarity 

processes in regard to recognition of studied information. 

Recollection and familiarity processes also appeared to differentially contribute to 

false recognition. As with overall false recognition, when expectancy effects were 

eliminated, guessing benefitted recollection and familiarity processes by reducing false 

recognition compared to the recall and restudy tasks. However, expectancy processes 

influenced recollection and familiarity at different rates. Task expectancies appeared to 

influence recollection of falsely remembered critical lures with both the recall and guess 

tasks, where guessing reduced recollection of critical lures even more so than the recall 

task, but not until 18 task repetitions. In contrast, task expectancies also influenced 
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familiarity estimates of falsely remembered critical lures, but in different ways. When 

task expectancies were induced, familiarity estimates were affected similarly to overall 

false recognition, where the recall and guess tasks decreased familiarity for critical items 

compared to the restudy tasks. However, when tasks were enhanced over 18 repetitions, 

only recall significantly decreased familiarity of critical lures compared to the restudy 

control task. Overall, when task expectancies were amplified, the guessing task only 

reduced recollection of critical lures, not familiarity. As false recognition appears to be a 

more familiarity-based process, since the guess task does not significantly affect 

familiarity, it is likely that the task effects of guessing on reducing false recognition may 

be minimal.  

Our assessment of recollective and familiarity-based processes utilized the 

Tulving (1985) remember/know procedure. The remember/know procedure, however, 

relies on participant introspection and response, rather than objective measurements of 

these memorial processes. Therefore, it is possible that participants may have over or 

under reported their “remember” or “know” responses at test. One way that we accounted 

for this was by using the remember/know correction (Yonelinas & Jacoby, 1995) for 

“know” responses to adjust for underreporting of familiarity processes. The criteria for 

determining a “remember” or a “know” response to a stimuli is arguably quite similar, 

and it is possible that participants may not have fully understood the distinction between 

the two responses. However, as we used the same procedure instructions from the 

original study that have shown to be effective at distinguishing between the two 

processes in the literature and because our data illustrate substantial differences between 

the two responses, this does not seem likely.  
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Additionally, although Experiments 1 and 2 were conducted in a laboratory 

setting, due to the disruption of data collection from the COVID-19 pandemic, 

Experiment 3 data were collected online. Therefore, it is possible that participants in 

Experiment 3 may not have been as focused on completing the study and could have been 

off-task throughout the course of the study. However, this possibility does seem unlikely 

as there was a powerful task effect for testing and guessing in Experiment 3. Further, 

Huff et al. (2018; Experiments 4A and 4B) similarly collected participant data online 

whereas all previous experiments were collected in-lab. Similar to the present findings, 

strong recall and guess benefits were found using an online sample, providing evidence 

that task effects are reliable across online and in-person experimental modalities.  

One task related difference worthy of discussion is the difference in the duration 

of the guess, recall, and restudy tasks participants completed. Although restudy and recall 

participants were required to either restudy list items or engage in free recall for 60 s, 

guess participants were able to advance to the next study list provided they generated at 

least one guess. It is possible that guessing effects could be confounded by potential 

differences in the time required to complete each task, as participants were more likely to 

remain on-task while guessing because they could control the speed in which they 

completed the task. Time spent engaged in tasks was not analyzed in the present 

experiments; however, Huff et al., (2016; 2018) reported that the mean time participants 

engaged in the guess task was often less than 30 s. Despite this short duration however, 

guess participants were still able to produce large expectancy effects that increased 

correct recognition to the same level as the recall test. This pattern suggests that guessing, 

which does not involve the explicit retrieval of study list items, may be a more efficient 
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method for promoting retention, at least when the final recognition test is completed 

relatively shortly following study. Future studies should evaluate the generality of 

guessing as a study strategy when expectancies are involved as it may produce more 

efficient yet equally potent benefits as retrieval practice.  

The current study demonstrates that the benefits of repeated testing and guessing 

that lead to improved recognition memory can largely be attributed to the development of 

expectations for the upcoming task. An obvious application of these findings is that 

efforts to promote expectancies for upcoming tests in educational settings through 

detailed knowledge of and repeated practice with upcoming assessments may be effective 

ways to promote retention. For example, clearly defining the test type for an upcoming 

test, such as whether students should expect multiple-choice questions or essay questions, 

would enhance students’ expectations for that test and facilitate quantitative and 

qualitative changes at study to improve overall test scores. Importantly, the current 

studies indicate that test type repetitions are positively related to the guessing and testing 

benefits found on subsequent recognition. An interesting prospect for future research is 

whether similar benefits found using categorized, ad hoc, and unrelated word lists would 

also be found using textbook or lecture materials which are common in educational 

settings. Our use of different types of study materials was designed to test the generality 

of testing and guessing benefits, and given that testing and guessing improvements over 

restudy occurred across list types, it is reasonable to predict that testing and guessing 

would produce similar benefits on educational materials. Examining testing and guessing 

with more externally valid materials will be critical for determining the utility of these 

task types and the expectancies that can be promoted in practice.  
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The findings of the current study demonstrate that participants appeared to rely 

more so on recollective processes over familiarity when making decisions regarding list 

item identification. Therefore, it is reasonable to presume that increasing recollective 

processes at study could also improve correct recognition of studied information at test. 

The testing and guessing appeared to benefit recollection of studied information 

compared to the restudy task, indicating that similarly to recognition, recollective 

processes are differentially affected by study task strategies. Therefore, future studies 

should focus on identifying study strategies that specifically enhance recollective 

processes, and thereby increasing correct recognition.  

Conclusions 

The purpose of my dissertation study was to evaluate the contribution of expectancy 

processes involved in testing and guessing effects on memory by estimating recollection 

and familiarity processes when expectancy processes were eliminated by randomizing 

task presentation and when expectancy processes were induced by blocking tasks in 

either 6 repetitions or 18 repetitions. Eliminating expectancy processes in Experiment 1 

resulted in a reversed retrieval-practice effect, where correct recognition was highest in 

the restudy task. Similarly, restudy benefited recollection of list items. Expectancy for 

upcoming tasks induced over 6 repetitions in Experiment 2 eliminated the restudy benefit 

as correct recognition was equivalent between restudy, recall, and guess tasks. Recall and 

guess also benefitted recollection of list items. Recall and guess benefits on correct 

recognition were only found when task expectancies were further enhanced over 18 

repetitions in Experiment 3. Recollection was differentially affected by task type 
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dependent on list relatedness. In contrast, familiarity with list items was not affected by 

task effects across all experimental manipulations.  

Regarding false recognition, in the absence of task expectancy, the guess task 

effectively reduced false recognition, recollection, and familiarity with non-presented 

critical items at test. Expectations of upcoming task resulted in decreased false 

recognition and familiarity for critical items in both the recall and guess tasks. 

Recollection, on the other hand, was not affected. However, these task effects were 

eliminated altogether for overall false recognition, whereas the recall and guess tasks 

decreased both recollection and familiarity of critical items. Collectively, these 

experiments indicated that task effects were driven by expectancies of upcoming tasks 

rather than any inherent benefit of the tasks themselves.  

 

 

 



 

 

APPENDIX A – Instructions for Remember/Know Procedure 

Remember judgments: If your recognition of the word is accompanied by a 

conscious recollection of its prior occurrence in the study list, please select “R” for 

remember. The “remembered” word should bring to mind a particular association, image, 

a personal experience at time of study, or a specific memory about the word’s appearance 

or position on the list (i.e. words that came before or after). 

Know judgements: If you recognize that the word was in the study list, but you 

cannot consciously recollect anything about the actual occurrence of the word or what 

happened or was experienced when the word occurred, please select “K” for know. The 

word you “know” was presented is a word that you are certain of recognizing the word 

from the study lists, but this word fails to evoke any specific conscious recollection from 

the study list. 

New judgments: If you do not recognize the word at all from the study list, please 

select “N” for new. The “new” word should have no memory of the occurrence of the 

word on the study list at all. 

To further clarify the difference between Remember and Know, consider the 

following examples. If someone asks you for your name, you would respond in the 

“Know” sense, because you would respond without becoming consciously aware of 

anything about a particular event or experience. However, if someone asks you for the 

last movie you saw, you would respond in the “Remember” sense, because you would 

become consciously aware again of some specific aspects of the original experience. If 

you have any questions or need further clarification regarding these judgments, please 

ask the researcher. 



 

 

APPENDIX B –Raw “Remember” and “Know” Responses for Experiments 1-3 

Table B1 

Mean (SD) Recognition Results of List Items and Critical Items for Separated Raw Remember (R) and Know (K) Responses for 

Categorized, Ad hoc, and Unrelated Lists as a Function of Interpolated Task Type in Experiment 1 (Randomized Task with 

Instructions Following List Presentation). 

 
     Interpolated Task 

               Restudy                      Recall                    Guess 

          R       K       R       K    R            K 

List Items       

       Categorized .59 (.28) .24 (.23) .54 (.26) .26 (.22) .53 (.29) .27 (.22) 

            Controls   .06 (.08) .11 (.10)   

       Ad hoc .53 (.29) .27 (.24) .54 (.25) .23 (.17) .45 (.24) .25 (.21) 

            Controls   .08 (.10) .13 (.11)   

       Unrelated  .48 (.28) .26 (.21) .47 (.26) .20 (.20) .42 (.24) .24 (.18) 

 



 

 

Table B1 continued 

            Controls   .07 (.08) .11 (.09)   

       Task Average .53 (.25) .26 (.22) .52 (.22) .23 (.20) .47 (.22) .26 (.20) 

Critical Items       

       Categorized .21 (.21) .24 (.18) .29 (.24) .28 (.22) .18 (.20) .22 (.22) 

            Controls   .07 (.10) .14 (.11)   

       Ad hoc .24 (.24) .23 (.22) .20 (.21) .22 (.18) .14 (.18) .20 (.16) 

            Controls   .08 (.10) .14 (.11)   

       Unrelated .08 (.12) .14 (.14) .08 (.12) .12 (.14) .10 (.11) .14 (.13) 

            Controls   .06 (.08) .13 (.12)   

       Task Average .18 (.16) .20 (.19) .19 (.16) .21 (.19) .14 (.13) .19 (.16) 

 

 

 

 

 

 



 

 

Table B2  

Mean (SD) Recognition Results of List Items and Critical Items for Separated Remember (R) and Familiarity (F) Estimates for 

Categorized, Ad hoc, and Unrelated Lists as a Function of Interpolated Task Type in Experiment 1 (Randomized Task with 

Instructions Following List Presentation). 

 
Interpolated Task 

               Restudy                      Recall                    Guess 

          R       F       R       F    R            F 

List Items       

       Categorized .59 (.28) .39 (.38) .54 (.26) .41 (.35) .53 (.29) .44 (.38) 

            Controls   .06 (.08) .09 (.11)   

       Ad hoc .53 (.29) .39 (.37) .54 (.25) .42 (.36) .45 (.24) .35 (.31) 

            Controls   .08 (.10) .10 (.12)   

       Unrelated  .48 (.28) .35 (.34) .47 (.26) .27 (.28) .42 (.24) .32 (.29) 

            Controls   .07 (.08) .08 (.10)   

 



 

 

Table B2 continued 

      Task Average .53 (.25) .38 (.32) .52 (.22) .37 (.28) .47 (.22) .37 (.28) 

Critical Items       

       Categorized .21 (.21) .22 (.23) .29 (.24) .31 (.31) .18 (.20) .20 (.22) 

            Controls   .07 (.10) .11 (.12)   

       Ad hoc .24 (.24) .23 (.27) .20 (.21) .20 (.24) .14 (.18) .18 (.20) 

Controls   .08 (.10) .11 (.13)   

       Unrelated .08 (.12) .12 (.16) .08 (.12) .09 (.13) .10 (.11) .10 (.12) 

            Controls   .06 (.08) .09 (.11)   

       Task Average .18 (.16) .19 (.18) .19 (.16) .20 (.20) .14 (.13) .16 (.15) 

 

 

 

 

 



 

 

Table B3 

Mean (SD) Recognition Results of List Items and Critical Items for Separated Raw Remember (R) and Know (K) Responses for 

Categorized, Ad hoc, and Unrelated Lists as a Function of Interpolated Task Type in Experiment 2 (Task Blocked in 6 Repetitions 

with Instructions Prior to List Presentation). 

 

 
Interpolated Task 

               Restudy                      Recall                    Guess 

          R       K       R       K    R            K 

List Items       

       Categorized .49 (.29) .29 (.24) .56 (.28) .26 (.21) .52 (.31) .29 (.24) 

            Controls   .06 (.08) .15 (.14)   

       Ad hoc .49 (.29) .28 (.21) .51 (.27) .25 (.21) .48 (.27) .29 (.22) 

            Controls   .06 (.08) .15 (.14)   

       Unrelated  .38 (.26) .31 (.21) .41 (.23) .27 (.20) .44 (.27) .28 (.21) 

            Controls   .06 (.08) .14 (.13)   



 

 

Table B3 continued 

       Task Average .45 (.24) .29 (.22) .50 (.23) .26 (.21) .48 (.26) .29 (.22) 

Critical Items       

       Categorized .22 (.21) .28 (.23) .18 (.20) .24 (.20) .23 (.23) .21 (.17) 

            Controls   .06 (.08) .17 (.17)   

       Ad hoc .15 (.18) .25 (.20) .14 (.19) .19 (.19) .16 (.19) .19 (.18) 

            Controls   .07 (.10) .16 (.13)   

       Unrelated .08 (.12) .16 (.19) .05 (.10) .14 (.16) .15 (.15) .16 (.17) 

            Controls   .05 (.08) .15 (.15)   

       Task Average .18 (.16) .23 (.21) .19 (.16) .19 (.18) .14 (.13) .19 (.18) 

 

 

 

 

 



 

 

Table B4 

Mean (SD) Recognition Results of List Items and Critical Items for Separated Remember (R) and Familiarity (F) Responses for 

Categorized, Ad hoc, and Unrelated Lists as a Function of Interpolated Task Type in Experiment 2 (Task Blocked in 6 Repetitions 

with Instructions Prior to List Presentation). 

 
Interpolated Task 

               Restudy                      Recall                    Guess 

          R       F       R       F    R            F 

List Items       

       Categorized .49 (.29) .40 (.37) .56 (.28) .44 (.38) .52 (.31) .43 (.38) 

            Controls   .06 (.08) .09 (.11)   

       Ad hoc .49 (.29) .40 (.34) .51 (.27) .41 (.35) .48 (.27) .43 (.37) 

            Controls   .06 (.08) .10 (.15)   

       Unrelated  .38 (.26) .38 (.33) .41 (.23) .37 (.32) .44 (.27) .39 (.35) 

            Controls   .06 (.08) .08 (.10)   

       Task Average .45 (.24) .29 (.18) .50 (.23) .26 (.17) .48 (.26) .29 (.16) 



 

 

Table B4 continued 

Critical Items       

       Categorized .22 (.21) .29 (.31) .18 (.20) .23 (.26) .23 (.23) .21 (.24) 

            Controls   .06 (.08) .11 (.12)   

       Ad hoc .15 (.18) .22 (.25) .14 (.19) .18 (.23) .16 (.19) .18 (.26) 

            Controls   .07 (.10) .11 (.13)   

       Unrelated .08 (.12) .13 (.21) .05 (.10) .12 (.16) .15 (.15) .14 (.19) 

            Controls   .05 (.08) .09 (.11)   

       Task Average .18 (.16) .22 (.23) .19 (.16) .18 (.19) .14 (.13) .18 (.19) 

 

 

 

 

 

 



 

 

Table B5 

Mean (SD) Final Recognition Proportions for List Items and Critical Items and Recollection/Familiarity Estimates of Categorized, Ad 

Hoc, and Unrelated Lists as a Function of Interpolated Task Lists in Experiment 3.  

                                                    

 Restudy Recall Guess 

           

 Categorized Ad Hoc Unrelated Categorized Ad Hoc Unrelated Categorized Ad Hoc Unrelated 

                                                    

Raw Recognition 

List Items .74 (.20) .73 (.18) .68 (.21) .82 (.15) .77 (.18) .70 (.17) .83 (.14) .81 (.13) .76 (.14) 

 Controls .27 (.18) .29 (.20) .26 (.20) .14 (.10) .16 (.13) .13 (.12) .16 (.16) .16 (.14) .12 (.13) 

Critical Items .47 (.22) .42 (.20) .31 (.23) .40 (.21) .28 (.18) .16 (.14) .38 (.23) .29 (.20) .15 (.14) 

 Controls .32 (.21) .33 (.23) .29 (.21) .15 (.12) .15 (.12) .15 (.13) .17 (.14) .17 (.14) .14 (.14) 

Corrected Recognition  

 List Items .47 (.27) .43 (.27) .42 (.29) .69 (.18) .60 (.21) .56 (.19) .67 (.20) .65 (.16) .64 (.18) 



 

 

Table B5 continued  

Task Average  .44 (.26)   .62 (.18)   .66 (.16)  

 Critical Items .15 (.15) .09 (.13) .02 (.15) .25 (.17) .13 (.10) .00 (.08) .21 (.17) .12 (.14) .01 (.07) 

 Task Average  .09 (.15)   .13 (.16)   .11 (.16) 

Recollection/Familiarity Estimates 

List Items Recollection 

List Items .48 (.29) .44 (.24) .39 (.23) .51 (.26) .46 (.22) .38 (.20) .47 (.26) .52 (.22) .42 (.20) 

 Controls .14 (.13) .14 (.13) .13 (.12) .05 (.07) .08 (.10) .06 (.09) .05 (.07) .04 (.05) .03 (.05) 

List Items Familiarity 

List Items .46 (.27) .51 (.26) .32 (.22) .60 (.28) .58 (.28) .32 (.21) .63 (.24) .56 (.27) .35 (.20) 

 Controls .16 (.14) .18 (.15) .15 (.15) .09 (.07) .09 (.09) .07 (.08) .12 (.13) .13 (.12) .10 (.11) 

Critical Items Recollection 

List Items .26 (.18) .22 (.16) .15 (.13) .22 (.19) .14 (.13) .06 (.10) .17 (.17) .12 (.12) .05 (.08) 

 Controls .16 (.14) .14 (.14) .14 (.14) .07 (.09) .07 (.08) .07 (.10) .05 (.09) .04 (.06) .04 (.06) 

Critical Items Familiarity 



 

 

List Items .29 (.19) .26 (.19) .20 (.21) .23 (.16) .16 (.14) .10 (.10) .27 (.19) .21 (.17) .10 (.11) 

 Controls .19 (.18) .23 (.20) .18 (.17) .08 (.07) .08 (.09) .09 (.09) .13 (.11) .14 (.12) .10 (.12) 

                                                    

 

Table B6 

Mean (SD) Final Recognition Proportions for “Know” Responses of Categorized, Ad Hoc, and Unrelated Lists as a Function of 

Interpolated Task Lists in Experiment 3.  

 Restudy Recall Guess 

           

 Categorized Ad Hoc Unrelated Categorized Ad Hoc Unrelated Categorized Ad Hoc Unrelated 

                                                    

Know Responses 

List Items .25 (.21) .29 (.20) .28 (.18) .30 (.24) .30 (.19) .30 (.19) .35 (.25) .29 (.22) .34 (.20) 

 Controls .13 (.12) .15 (.13) .12 (.12) .08 (.07) .08 (.08) .07 (.07) .11 (.11) .12 (.11) .09 (.10) 

 

 



 

 

Table B6 continued 

Critical Items .21 (.14) .20 (.14) .16 (.16) .17 (.12) .13 (.11) .09 (.09) .21 (.15) .18 (.12) .09 (.10) 

 Controls .16 (.15) .19 (.16) .15 (.14) .07 (.07) .08 (.08) .08 (.09) .12 (.09) .13 (.11) .10 (.11) 
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