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Abstract 

Subject-Chosen Feedback in a Verbal Learning Task: Can Accurate Metacognitive 

Monitoring Allow One to Correctly Choose and Benefit from Feedback? 

by 

Ashley N. D. Meyer 

Feedback has been shown to be beneficial to learning, particularly in the verbal domain. 

An unexplored attribute of feedback that may affect feedback effectiveness is learners' 

ability to choose feedback when they want or need to receive it. Successful metacognitive 

monitoring may allow one to properly assess when one needs feedback and will, 

therefore, allow one to improve as much as if one had received automatic feedback. Thus, 

the effectiveness of subject-chosen feedback vs. automatic and no feedback was assessed 

while Rice University undergraduates attempted to learn foreign-language vocabulary. 

Subject-chosen and automatic feedback resulted in similar performance on immediate 

and delayed recall tests, despite inequities in total feedback received. Additionally, the 

use of deceptive stimuli showed that accurate metacognitive monitoring in the decision to 

receive feedback is quite robust and, therefore, subject-chosen feedback can still be 

beneficial in these circumstances. 
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Subject-Chosen Feedback in a Verbal Learning Task: Can Accurate Metacognitive 

Monitoring Allow One to Correctly Choose and Benefit from Feedback? 

Learning new information or a new skill is far easier for learners when they are 

given information about how they are progressing or about how they ought to proceed in 

order to improve. Feedback is a valuable tool that can provide them with this helpful 

information and has been used to improve learning and performance in various arenas. It 

can be defined as any information that relates to a person's performance presented after 

either the person's response or omission thereof. This information allows a person to 

compare his or her performance or knowledge to the desired performance or knowledge 

in a particular domain (Mory, 2002) and to better understand what he or she is doing 

correctly or incorrectly and what should be done in the future. It also allows individuals 

to assess what they know or what they think they know, in a metacognitive application, 

which will accordingly allow them to regulate their progress (Bangert-Drowns, Kulik, 

Kulik, & Morgan, 1991 ). As in many domains of interest, feedback has been found to be 

beneficial to the learning process in the verbal learning domain (De Klerk & De Klerk, 

1978). Several attributes of feedback, however, can alter the effectiveness of feedback in 

this domain including the type, timing, and conditions under which it is given. 

Feedback can contain evaluative information (whether or not the response is 

correct), descriptive information (what the response should be), instructive information 

(how one should have attained the response), or any combination thereof. These types of 

feedback have been found to be differentially beneficial to the learning process. 

Generally, researchers in the verbal learning domain have found an improvement in 

performance with increased feedback specificity ( Clariana, Ross, & Morrison, 1991; 



2 

Goodman, & Wood, 2004; Kluger, & DeNisi, 1996; Bourne, & Pendleton, 1958; Pashler, 

Cepeda, Wixted, & Rohrer, 2005; Pashler, Rohrer, Cepeda, & Carpenter, 2007). 

Specifically, the type of feedback that includes an instructional element (e.g., "All of the 

words you are trying to learn are concrete nouns. The answer you provided is a verb"), 

has been found to be more effective than the type of feedback that merely includes a 

descriptive component (e.g., "The correct answer is "tooth"). Additionally, both have 

been found to be more effective than.feedback that merely indicates whether a response is 

correct or not. G. S. Hanna (1976), however, found that more specified feedback is more 

helpful to participants with low-ability and less specified feedback is more helpful to 

participants with higher ability when taking a recognition test (for a detailed review of 

feedback specificity, see Mory, 2002). 

Another attribute of feedback that can affect subsequent performance in the verbal 

learning domain is the timing of the feedback, such as whether it is immediate or delayed. 

Immediate feedback is given without postponement, whereas delayed feedback is given 

after some predetermined interval. Most studies reveal an advantage of immediate 

feedback, such that immediate feedback results in better performance (Erev, Luria, & 

Erev, n.d.; Mory, 2002; Taylor, 1975, but see Kulik & Kulik, 1988). 

A variable of interest that has not been investigated in the verbal domain is the 

effect of learner control in choosing whether to receive feedback or not. Though subject

choice over feedback has been shown to enhance feedback effectiveness in the motor

learning domain (as compared to feedback given randomly or in summary form), it has 

not been examined in the verbal learning domain (Chiviakowsky & Wulf, 2002; 

Chiviakowski & Wulf, 2005; Janelle, Barba, Frehlich, Tennant, & Cauraugh, 1997; 



Janelle, Kim, & Singer, 1995). It would be interesting to see if subject-choice over 

whether or not to receive feedback in the verbal learning domain would be similarly 

beneficial. Subject-choice concerning the utilization of feedback could prove to be very 

effective for learning if people are able to choose it appropriately. For example, if 

students could adequately assess their performance, they could use that evaluation to ask 

for feedback when they need it. Conversely, if they lack the knowledge about their 

present ability or knowledge in the domain of interest, it may be difficult for them to 

know when they need to improve or even how they could improve. 
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Accordingly, an important question is, what do people know about their present 

abilities? The study of metacognition is devoted to questions such as this. Flavell ( 1979) 

described metacognition as "knowledge or cognition about cognitive phenomena" (p. 

906) and Flavell and others have asserted that it involves both metacognitive knowledge 

and metacognitive regulation. Metacognitive knowledge includes both knowledge about 

oneself and others as cognitive beings and knowledge regarding the usefulness of 

different cognitive strategies (Flavell, 1979). Metacognitive regulation, on the other hand, 

consists of planning and monitoring cognitive activitfos, such as evaluating one's current 

performance or deciding which strategies to employ (Garofalo, Lester, 1985). Regarding 

this second aspect of metacognition, numerous researchers have shown that people can be 

quite adept at evaluating their current performance (Vesonder & Voss, 1985). For 

example, when subjects were told to make judgments of learning (JO Ls), indicating their 

progress, subjects were approximately 90% accurate at assessing what they knew when 

the JOL occurred after a delay in response to the stimulus in a stimulus-response pair 

(Nelson & Dunlosky, 1991 ). In this case, participants were able to make their judgments 



based on an assessment of what they knew, since they could actually test themselves in 

the absence of the entire stimulus-response pair. Other researchers have found similar 

accuracy using delayed JOLs (Dunlosky & Nelson, 1992; Dunlosky & Nelson, 1994; 

Keleman, 2000; Keleman & Weaver, 1997; Koriat, 1997; Koriat & Bjork, 2006; Meeter 

& Nelson, 2003; Schwartz, 1994). Correspondingly, researchers have found that people 

are able to make judgments of knowing (JOKs; predicting one's ability to remember 

something during a later memory test) based on previous recall attempts that accurately 

assess their knowledge (King, Zechmeister, & Shaughnessy, 1980). 

Converging evidence shows that people can be relatively good at knowing what 

they do or do not know. How can one use this metacognitive knowledge to learners' 

advantage? One could allow learners to choose when they receive feedback in order to 

give them control over their ability to learn and improve. After all, it is has been shown 

that people are able to monitor their performance during multitrial learning and that they 

accordingly dedicate more time to items that were previously answered incorrectly upon 

receiving an extra chance to study them (Bisanz,Vesonder, & Voss, 1978; Nelson, 

Dunlosky, Graf, & Narens, 1994) or they use other self-regulating processes, such as 

dedicating more study time to the relatively difficult items in order to improve 

performance (Thiede, 1999). If they can regulate how much study time they devote to 

previously unlearned or comparatively difficult information, they may also be able to ask 

for feedback when they need it using the same type of monitoring and regulation 

processes. The ability to control one's means of studying is important because much 

learning and studying is done by oneself. It is therefore, important to assess the benefits 

4 



of various self-directed studying techniques, one of these being the ability to 

appropriately seek feedback. 
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Experiment 1, therefore, aims to evaluate the following: namely, to first see if 

subject-chosen feedback can be a beneficial tool for improving learning (when compared 

to automatically delivered feedback or a lack of feedback) as participants attempt to learn 

German-English word pairs, and, secondly, to assess whether or not learners are able to 

use their metacognitive monitoring ability to appropriately choose feedback. 

Participants 

Experiment 1 

Method 

Participants included 56 undergraduate students from Rice University. All 

students in this and subsequent experiments received experimental credit, which was 

applied toward their classes. Additionally, all participants in each study were treated 

according to the ethical standards of the American Psychological Association (AP A) and 

Rice University's Institutional Review Board (IRB) concerning the use of human 

participants in research. Of the 56 participants, the data of 11 participants were excluded 

due to subject attrition and computer difficulties. When randomly assigned, the remaining 

45 participants evenly fell into each of the three experimental conditions, yielding 15 

participants in each condition. 

Materials 

All computer programs utilized during this and subsequent experiments were 

created using E-Prime®, experiment generating software from Psychology Software 

Tools, Incorporated (1996). In addition to delivering the verbal materials during the 



acquisition phase, review phase, and immediate recall tests, these computer programs 

recorded all of the participants' responses. 

Delayed recall tests given one day later were distributed via the internet using 

SurveyMonkey.com, an internet tool for creating and distributing surveys. 

The verbal materials utilized included 27 German-English words pairs. Each 

word-pair consisted of a German noun, which was paired with its English translation. 

Twenty-five word pairs were of experimental interest and two were utilized as fillers in 

order to diminish primacy and recency effects (see Appendix A). 
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Additionally, during the distractor task, two different word searches were used, 

including one that consisted of weather-related terms and one that consisted of U.S. cities 

(puzzle-club, 2004-2006). 

Procedure 

After participants read and signed the consent forms, they were randomly 

assigned to one of three experimental conditions. They were then led into private 

experiment rooms, each containing a desk and a computer. All experimental phases 

(except for the delayed recall test, which was given one day after the initial experimental 

phases) were given on the computer using E-Prime® software. The experimental phases 

that occurred on the first day consisted of a study phase, a review phase, a distractor task, 

and an immediate recall test. Approximately 24 hours later, participants completed the 

final recall test via an online survey. 

Study phase. During the study phase, participants were instructed to try to learn 

the German-English word pairs that appeared on the screen. They were informed that 

they would be tested on the information later in the experiment. In this phase, the 
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German-English word pairs were presented rapidly in a white, uppercase, 18-point Arial 

font in the middle of a blue screen (e.g., "ZAHN= TOOTH"). Each word pair was 

presented for 2.5 seconds, followed by a 1 second fixation point. The fixation point was 

in the form of a plus sign (i.e., "+") and acted as the inter-stimulus interval. The entire list 

was presented to each subject three times, which yielded a total viewing time of 7.5 

seconds per German-English word pair per participant. Although the list order varied 

between list presentations, the three list presentations were the same for each subject. 

Two filler items were also presented at both the beginning and the end of each list in 

order to account for primacy and recency effects. The filler items, unlike the German

English word pairs of interest, did not vary in order between list presentations. Each list 

presentation was separated by a prompt asking the participants if they were ready to 

continue. No data was recorded during this phase. 

Review phase. The review phase was the only phase in which there were different 

conditions between participants. The conditions included a control condition, in which no 

feedback was given; an automatic feedback condition, in which feedback was given after 

every item (regardless of the response); and a subject-chosen feedback condition, in 

which participants decided whether or not they needed and wanted to view the feedback 

after each item. In a different order than in the study phase, participants were presented 

with each German word, followed by a series of five question marks (e.g., "ZAHN= 

?????"). While being shown each German word, participants tried to respond with the 

English translation by typing in their answers on the keyboard. They were given 8 

seconds for each German word. 
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After responding (or after 8 seconds had elapsed), feedback was given according 

to what condition each subject was in. Participants in the no feedback condition saw no 

feedback and simply proceeded to the next German word. Participants in the automatic 

feedback condition saw feedback after every German word. Participants in the subject

chosen feedback group, alternatively, were shown the following instructions at the outset 

of the review session: "Press <y> if you aren't totally confident in your answer. This 

allows you to check yourself against the correct answer. Press <n> if you are confident in 

your answer and you don't need to check yourself." They then saw the following prompt 

after each German word, "Press <y> if you would like to see the answer. Otherwise, 

press <n>." Participants in this condition replied with a yes or a no by pressing the 

appropriate letter on the keyboard. Participants in both the automatic feedback group and 

the subject-chosen feedback group saw feedback in the form of the German word 

alongside the correct, English translation ( e.g., "ZAHN = TOOTH") for a duration of 2 

seconds. After each item of feedback (or lack of feedback) was given, a 1 second fixation 

point was presented. Participants' keyboard responses were recorded. 

Dis tractor task. After the review phase, all participants worked on one of two 

word searches for 10 minutes in an effort to distract them from the current task. 

Responses obtained during this phase were not analyzed. 

Immediate recall test. After the distractor task, participants were given a cued

recall test. This phase resembled the review phase, except that it did not provide any 

feedback. Participants were presented with each successive German word, each one being 

followed by a series of question marks (e.g., ''ZAHN~?????"). They were then expected 

to type in the corresponding English translation. Participants had 10 seconds to type in 



their answers. Similar to other phases, there was a I second fixation point after the 

presentation of each German word. Participants' responses were again recorded. 

Delayed recall test. Participants were asked to complete a second recall test 

between 22 and 26 hours after taking part in the previous phases of the experiment. For 

ease of distribution, this test was administered over the internet using Survey Monkey, an 

internet survey distribution service. In this recall test, participants saw all of the German 

words at once and filled in the English halves of the word pairs by typing their answers 

into the blanks located to the right of each German word. There was no time limit on this 

portion of the experiment. 

Results 

9 

All analyses in this report were considered significant if the p-value fell below 

.05. Participants' performance was analyzed as a function of the within subjects factor of 

testing (review phase, immediate test, and delayed test) and the between-subjects 

manipulation of feedback condition (automatic, subject-chosen, or none) using a 3 X 3 

mixed analysis of variance (ANOV A). This analysis shows if feedback is, indeed, helpful 

for learning and, of more importance to the present experiment, if subject-chosen 

feedback is as effective as automatically delivered feedback in improving learning. 

Additionally, t-tests were used to analyze subject-choice of feedback to determine 

whether learners were able to use their metacognitive monitoring ability to appropriately 

choose feedback. Lastly, two separate ANOVAs were executed in order to scrutinize the 

direct effects of viewing· feedback on subsequent performance. 

To first see ifsubject-chosen feedback can be a beneficial tool for improving 

learning, the mixed analysis of variance was conducted. This analysis first showed a 
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significant main effect of testing, F(I.7, 72.4) = 16.3,p < .001, MSE = 64.1 (with 

Greenhouse-Geisser corrections for a sphericity violation). Post-hoc pairwise 

comparisons (LSD) revealed that the participants improved in performance significantly 

from the review phase (M = 76.5, SEM = 2.6) to the immediate test (M = 85 .0, SEM = 

1.9) (p< .001), but did not differ significantly in performance between the immediate and 

delayed recall tests (M= 83.3, SEM= 2.6) demonstrating virtually no forgetting over the 

course of one day (p = .22). Thus, regardless of the feedback received, participants were 

able to improve, perhaps simply due to practice effects. To see if feedback did, in fact, 

have an effect on performance, the main effect for the between subjects manipulation of 

feedback condition was examined. This revealed no overall effect of condition on 

performance F(2, 42) = .68,p = .51, MSE = 645. 

There was, however, a significant interaction between the within subjects factor 

of testing and the between subjects factor offeedback condition, F(3.5, 72.4) = 3.7,p = 

.012, MSE = 64.1 (with Greenhouse-Geisser corrections for a sphericity violation). 

Planned contrasts were executed for each testing occurrence (the review phase, the 

immediate test, and the delayed test) such that the two groups that received feedback 

were compared jointly to the no feedback group and were also compared to each other. 

These contrasts revealed that, during the review phase, the automatic feedback and 

subject-chosen feedback groups (M= 75.9, SEM= 3.0) did not perform significantly 

different than the no feedback group (M= 77.9, SEM= 4.5), F(l, 42) = .13,p = .72, MSE 

= 298, nor did the groups that received feedback perform significantly different from 

each other (Mautomatic = 77.6, SEMautomatic = 4.5; Msubject-chosen = 74.1, SEMsubject-chosen = 4.5), 

F(l, 42) = .30,p = .59, MSE = 298 (see Figure 1). This finding was expected, because, 



up until this point, none of the groups had received any feedback and there were not yet 

any differences in the experimental procedures between the different feedback groups. 
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Now looking at the effect of feedback on performance on the immediate recall 

test using the same contrasts as before, it is evident that the automatic and subject-chosen 

feedback groups (M= 88.1, SEM= 1.5) performed significantly better than the no 

feedback group (M= 78.7, SEM= 3.2), F(l, 42) = 5.7,p = .02, MSE = 158. Therefore, 

feedback helps. Interestingly, however, there was no reliable difference in performance 

on the immediate recall test between the two groups who received feedback (Mauromatic = 

89.6, SEMautomatic = 3.2; Msubject-chosen= 86.7, SEMsubJect-chosen= 3.2) even though subjects in 

the subject-chosen feedback group only viewed a portion of the feedback that those in the 

automatic feedback group saw, F(l, 42) = .41,p = .53, MSE = 158. Therefore, not only 

does feedback help, but feedback that is chosen helps just as much as feedback that is 

automatically delivered (see Figure 1). 

In examining the delayed recall test data, one finds a different pattern of results 

than one does when looking at the immediate recall test data. Specifically, the automatic 

feedback and subject-chosen feedback groups (M = 85.9, SEM = 2.5) did not perform 

significantly better than the no feedback group (M = 78.1, SEM = 4.5) on the delayed 

recall test, F(l, 42) = 2.0,p = .17, MSE = 300. Also, there was again no reliable 

difference in performance on the delayed recall test between the two groups who received 

feedback (Mautomatic = 85.9, SEMautomatic = 4.5; Msubject-chosen = 85.9, SEMsubject-chosen = 4.5), 

F(l, 42) < .001,p > .99, MSE = 300. Though feedback was found to be helpful in the 

short-term (i.e., after one day), those who received feedback performed only nominally 

better than those who did not receive feedback when tested after a longer delay (i.e., after 
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two days). Though previous analyses showed that there was no significant difference in 

performance between the immediate and delayed recall tests, the relative differences 

between feedback groups changed as a function of test delay: those who received no 

feedback performed significantly worse than those who did on the immediate test, but not 

on the delayed recall test. This may be due to the fact that those who received no 

feedback showed less forgetting from the immediate recall test to the delayed recall test 

(see Figure 1 ). 

Now, turning to when participants in the subject-chosen feedback group chose to 

receive feedback and when they chose not to receive feedback reveals an interesting 

pattern of results that gives insight into whether or not subjects are able to use their 

metacognitive monitoring ability to choose feedback appropriately. First of all, 

participants in the subject-chosen feedback group asked for feedback approximately half 

of the time (M= 48.5, SEM = 7.2). Scrutinizing this further, one finds that when 

participants in this group chose to view feedback, there was no significant difference in 

how often they were correct (M= 25.1, SEM= 4.4) or incorrect (M= 23.5, SEM= 4.1) in 

their responses, t(l4) = .36,p = .72. When they chose to decline feedback, however, they 

were correct (M= 48.5, SEM= 7.2) significantly more often than they were incorrect (M 

= 2.9, SEM= 1.0) in their responses, t(14) = 6.2,p < .001, showing that these subjects 

competently declined feedback (see Figure 2). 

Finally, utilizing two separate ANOV As, the direct effects of feedback reveals 

more about when feedback was most effective in improving performance. These analyses 

were only done on groups who received feedback and only on items for which feedback 

was received (i.e., for subjects in the subject-chosen feedback group, the only items 
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included in these analyses were ones that the subjects asked for feedback for). 

Specifically, analyses were conducted on immediate test phase performance as a function 

of getting it correct or incorrect during the review phase. After giving a correct answer in 

the review phase, subjects in both the automatic and subject-chosen feedback groups 

performed similarly on the same items on the immediate recall test after viewing 

feedback (F( 1, 42) = 1.0, p = .32, MSE = 48.5), meaning that subjects in both groups 

were able to hold on to the same amount of previously correct information. Similarly, 

after giving an incorrect answer in the review phase, participants in both groups were 

able to correct a similar proportion of answers on the immediate test after viewing 

feedback, F(l, 42) = .004, p = .95, MSE = 584. Therefore, participants in both groups 

that received feedback were similarly able to correct previous errors (see Figure 3). 

Discussion 

The results of Experiment 1 indicate that subject-chosen feedback in the verbal 

domain may be as beneficial to learning as experimenter-controlled feedback at both 

improving overall performance and correcting previous errors, but not more so. On the 

final recall test, participants who chose their feedback performed similarly to those who 

received feedback on every study item, at least after a shorter delay. This may be due to 

accurate metacognitive monitoring. After all, subjects who chose their feedback were 

only correct about half of the time when they chose to receive feedback, but were correct 

much more often when they declined to see the feedback. They rarely declined feedback 

when they needed it, which shows that they were accurately monitoring their knowledge 

and chose feedback appropriately. If participants were successfully monitoring their 

knowledge and asking for feedback when they needed it, this would explain why subjects 
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in the subject-chosen feedback condition were able to perform similarly to those who 

received feedback all of the time. In both cases, subjects who received feedback (whether 

it was subject-chosen or automatic) were able to get the information they needed to 

improve from the review phase to the final recall test. 

There are, however, several other possibilities as to why subject-chosen feedback 

and experimenter-controlled feedback did not delineate themselves in terms of improving 

performance in Experiment 1, including the short delay used for the delayed retention 

test, the resistance against forgetting afforded by giving participants both an immediate 

and a delayed test, and the lack of difficulty that the overall task presented. 

One reason why feedback conditions did not differ in the present experiment is 

that it may be possible that the relative effects of subject-chosen feedback in the verbal 

learning domain do not present themselves in the short-term. Experiment 1 tested 

participants after one day, but participants' performance did not deteriorate significantly 

after this period of time. Therefore, a longer retention interval might provide more insight 

into the long-term benefits (or detriments) of subject-chosen feedback. 

Of additional concern, all participants were tested both immediately and after a 

delay of one day. Participants' performance on the delayed retention test, therefore, was 

affected by both the previous feedback received and the prior testing of the information in 

the immediate recall test. Testing on the first day likely protected against forgetting on 

the subsequent test, a phenomenon known as the testing effect (Carrier & Pashler, 1992). 

In trying to ascertain the long-term effects of subject,;,chosen feedback in the absence of 

this protection, the use of a between subjects design to test participants may be beneficial, 

so that each subject is tested either immediately or at some delay. 
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Yet another point of concern, is that overaB subject performance in Experiment 1 

well-exceeded expectations, with delayed performance averaging around 80%. It is 

possible that a ceiling effect obscured any differences that may have otherwise occurred 

between feedback conditions. Thus, a more difficult task may help to differentiate 

between the effectiveness of different types of feedback. 

Experiment 2 was consequently executed in order to address the above issues. 

Specifically, delayed retention tests were manipulated between subjects, such that 

participants were tested either immediately, one day, or two days after the intervening 

task. Additionally, the overall task was made more difficult to alleviate possible ceiling 

effects that may have obfuscated previous effects of feedback type. Lastly, to increase the 

strength of the overall design, a within subjects design was employed for feedback, such 

that participants received all three types of feedback (no feedback, automatic feedback, 

and the choice of feedback) during the review phase. The aims of Experiment 2 are to 

address the issues from Experiment 1, while further scrutinizing the potential benefits of 

subject-chosen feedback and looking at learner's ability to choose feedback 

appropriately. 

Participants 

Experiment 2 

Method 

Participants included 97 undergraduate students from Rice University. Of the 97 

participants, the data of 25 participants were excluded due to subject attrition or failure to 

respond on time and to computer difficulties. When randomly assigned, the remaining 72 



participants evenly fell into each of the three delayed recall test conditions, yielding 24 

participants in each between subjects condition. 

Materials 

Delayed recall tests given one or two days later were again distributed via the 

internet using SurveyMonkey.com. 
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The verbal materials included 62 German-English words pairs, of which 60 were 

of experimental interest and two were filler items presented at both the beginning and end 

of each list (see Appendix B). 

The same two word searches that were utilized during Experiment 1 were again 

used as verbal distractor tasks. 

Procedure 

The procedure was similar to that used in Experiment 1, except for a few key 

differences, as subsequently noted. Additionally, the feedback variable was manipulated 

within-subjects rather than between-subjects. 

Study phase. During the study phase, each word pair was presented for 2 seconds 

and the entire list was presented to each subject two times, yielding a total viewing time 

of 4 seconds per German-English word pair per participant (as opposed to three 

presentations of 2.5 seconds each for a total viewing time of 7.5 seconds for each word

pair per participant as in Experiment 1 ). 

Review phase. The review phase consisted of three separate sessions for each 

participant. The sessions included a control session, in which no feedback was given; an 

automatic feedback session, in which feedback was given after every item (regardless of 

the response); and a subject-chosen feedback session, in which participants decided 
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whether or not they needed and wanted to view the feedback after each item. Each 

session contained one-third (20) of the initial study list, so that each word was only 

reviewed using one type of feedback. The order of the three sessions and the words used 

within each session were counterbalanced across participants. 

During each of the three review sessions, participants attempted to generate the 

answers to the German-English word pairs of interest (plus the two filler items). After 

responding, feedback was given according to what feedback condition each subject was 

currently in. This occurred in the same fashion as it did in Experiment I. 

Dis tractor task. After all three of the review sessions, all participants worked on 

one of two previously mentioned word searches for IO minutes. 

Final recall test. Participants were given a final recall test either immediately, one 

day (22-26 hours), or two days (46-50 hours) after the initial experimental session. 

Unlike in Experiment 1, participants who took the delayed recall tests over the internet (1 

or 2 days after the initial experimental phase) saw each item one at a time and could not 

go back to a previously answered question. Unlike the participants in the immediate 

recall condition, however, there were no time limits for any of the questions. 

Results 

Participants' performance was analyzed as a function of the within subjects 

factors of testing (review phase and final recall test) and feedback condition (automatic, 

subject-chosen, and none) and the between subjects manipulation of test delay 

(immediate, one-day, or two-day) using a 2 X 3 X 3 mixed ANOV A. This analysis helps 

delineate whether or not feedback is helpful for learning and whether or not subject-
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chosen feedback and automatic feedback are similarly effective for learning. T-tests were 

also conducted in order to scrutinize students' aptitude for properly choosing feedback. 

The ANOV A was first conducted in order to examine the benefits of both subject

chosen and automatic feedback. First, the analysis revealed a significant main effect of 

testing, F(l, 69) = 42.3,p < .001, MSE = 122, such that participants did better on the 

final recall test (M= 40.6, SEM= 2.1) than they did on the review phase (M= 33.7, SEM 

= 1. 9). Regardless of the feedback received, participants were able to improve from the 

review phase to the final recall test. To determine whether improvement was solely from 

practice effects and to scrutinize the potential benefits of feedback, the main effect for the 

within subjects manipulation of feedback condition was examined. A significant main 

effect of feedback type on overall performance, F(2, 138) = 28.4,p < .001, MSE = 145 

was found. Post-hoc pairwise comparisons (LSD) revealed that the participants 

performed significantly better on items designated as being in the automatic (M = 40.8, 

SEM= 2.2) and subject-chosen feedback conditions (M= 39.6, SEM= 2.3) than on items 

that were designated as being in the no feedback condition (M = 31.0, SEM = 1.8) (p < 

.001 for both comparisons) (this was regardless of whether or not feedback was actually 

chosen in the subject-chosen feedback condition), yet they performed similarly on 

automatic and subject-chosen items (p = .41). Regardless of the amount of feedback 

received in each of these conditions, items from the automatic and subject-chosen 

feedback conditions were performed better than items from the no feedback condition, 

emphasizing the potential benefits of feedback. In order to look at the effects of different 

test delays upon performance, the between subjects factor of test delay was also analyzed. 

There was a significant main effect oftest delay on performance, F(2, 69) = 6.4,p = .003, 
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MSE = 1580. Post-ho.c pairwise comparisons (LSD) revealed that the participants who 

were tested immediately (M= 46.0, SEM= 3.3) performed significantly better than 

participants who were tested either one (M= 36.0, SEM= 3.3) (p = .04) or two days (M= 

29.4, SEM = 3.3) (p = .001) after the initial experimental session. The latter two groups of 

participants, however, did not differ significantly from each other (p = .16). 

Looking at interactions, there were significant interactions between testing and 

final test delay, F(2, 69) = 25.2,p < .001, MSE = 122, between testing and feedback type, 

F(2, 138) = 21.1, p < .001, MSE = 80.2, and between testing, feedback type, and final test 

delay, F(4, 138) = 4.4,p = .002, MSE = 80.2. There was, however, no significant 

interaction between feedback type and final test delay, F(4, 138) = 2.1,p = .08, MSE = 

145. The three-way interaction (which incorporated the other interactions) was 

decomposed in order to better understand the relations between the variables. Splitting 

the analyses by testing occasion (review and final recall test) and analyzing the effects of 

the within subjects variable of feedback type and the between-subjects manipulation of 

test delay yielded two 3 X 3 ANOV As. 

Looking first at the ANOVA executed on the review phase data, one can see a 

significant effect of feedback type, F(2, 138) = 4.1,p = .02, MSE = 112. Looking at 

pairwise comparisons (LSD), one can see that the participants did better on automatic 

feedback items (M = 36.3, SEM = 2.2) than they did on the no feedback items (M = 31.3, 

SEM = 1.7) (p = .006). However, participants' performance on the subject-chosen 

feedback items (M = 33.3, SEM = 2.4) did not differ significantly from their performance 

on either the automatic (p = .11) or the no feedback items (p = .24) (see Figure 5). Also 

looking at this ANOV A, there was no significant main effect of test delay on review 
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phase performance, F(2, 69) = 1.3,p = .26, MSE = 759. This is as expected, because test 

delay should not affect review phase performance. There was also no significant 

interaction between feedback type and the test delay on review phase performance, F( 4, 

138) = .75,p = .56, MSE = 112 (see Figure 4). 

Now, turning to the ANOVA for the final recall test, one can see a significant 

effect of feedback type, F(l.8, 122) = 47.4,p < .001, MSE = 128 (with Greenhouse

Geisser corrections for a sphericity violation). Planned contrasts were executed such that 

the joint performance for automatic and subject-chosen feedback items was compared to 

the performance for no feedback items and the separate performances for automatic and 

subject-chosen feedback items were also compared to each other. The former contrast 

showed that participants performed significantly better on items that were in the 

automatic or subject-chosen feedback conditions (M= 45.6, SEM= 2.0) than they did on 

items that were in the no feedback condition (M= 30.6, SEM= 2.1), t(71) = 7.8,p < .001. 

Interestingly, the latter contrast uncovered no reliable difference in performance between 

items for which participants received automatic (M = 45.2, SEM = 2.4) or subject-chosen 

feedback (M= 45.9, SEM= 2.5) on, t(71) = .47,p = .64 (see Figure 5). Therefore, not 

only does feedback help, but feedback that is chosen by participants is just as helpful as 

feedback that is automatically given to participants. Also looking at this ANOV A, there 

was a significant main effect oftest delay on performance, F(2, 69) = 12.8,p < .001, 

MSE = 942. Looking at pairwise comparisons (LSD), it is evident that the participants 

tested immediately (M= 54.6, SEM= 3.6) performed better than those tested both after 

one day (M= 38.1, SEM= 3.6) (p = .002) and after two days (M= 29.0, SEM= 3.6) (p < 

.001 ). Those tested after one day and after two days did not differ significantly from each 
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other (p == .08). Of additional importance, there was a significant interaction between the 

feedback type and the test delay, F(3.5, 122) = 5.1,p = .001, MSE = 128 (with 

Greenhouse-Geisser corrections for a sphericity violation). Planned contrasts, akin to 

those utilized earlier, showed that participants who were tested immediately performed 

significantly better on items for which they received either automatic feedback or subject

chosen feedback than they did on items for which they received no feedback on the 

immediate recall test (Mautomatic+subJect-chosen = 62.8, SEMau1omatic+subJec1-chosen = 3.0; Mnone= 

38.1, SEMnone = 3.7), t(23) = 6.7,p < .001, the recall test given after a delay of one day 

(Mautomatic+subject-chosen = 41. 7, SEMautomatic+subject-chosen = 3 .4; Mnone= 31.0, SEMnone = 3, 7), 

t(23) = 3.5,p = .002, and the recall test given after two days delay (Mautomatic+subJect-chosen 

=32.2, SEMautomatic+subject-chosen = 2.3; Mnone= 22.7, SEMnone = 3.7), t(23) = 4.4,p < .001. 

Also, there were no reliable differences in performance between items for which 

participants received automatic feedback and items for which they received feedback by 

choice for the immediate test (Mautomatic = 62.9, SEMautomatic = 4.1; Msubject-chosen= 62.7, 

SEMsubject-chosen = 4.3) (t(23) = .07,p = .94), the test given after one day (Mautomalic = 40.8, 

SEMautomatic = 4.1; Msubject-chosen = 42.5, SEMsubject-chosen = 4.3) (t(23) = .63, P = ,53), or the 

test given after two days (Mautomalic = 31.9, SEMautomalic = 4.1; Msubject-chosen= 32.5, 

SEMsubject-chosen = 4.3), t(23) = .29,p = .77. The difference in performance between the 

automatic and subject-chosen feedback items and the no feedback items, however, 

decreases as the test delay increases (i.e., the gap grows smaller as the delay increases) 

(see Figure 6). Generally, however, feedback (regardless of whether it is automatically 

delivered or whether it is chosen by learners) is helpful to learning even after various 

delays. 
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Looking at when participants opted to receive feedback during the subject-chosen 

review sessions and when they declined feedback can reveal whether or not subjects can 

adequately monitor their metacognition in order to choose feedback in a manner that will 

help them learn. As such, a t-test shows that participants in the subject-chosen review 

session asked for feedback significantly more often than they declined it, t(71) = 16.2,p 

< .001. Specifically, they opted for the feedback over 80% of the time (M= 82.2, SEM = 

2.0). More specifically, when participants chose to view feedback, they were correct (M = 

16. 7, SEM = 1.8) in their previous responses significantly less often than they were 

incorrect (M= 65.4, SEM= 2.3) in their previous responses, t(71) = 13.8,p < .001, 

showing that they appropriately asked for feedback. Additionally, when they chose to 

decline feedback, they were correct (M = 16.4, SEM = 1. 9) significantly more often than 

they were incorrect (M= 1.5, SEM= 0.45) in their responses, t(71) = 7.4,p < .001, 

showing that they appropriately turned down feedback (see Figure 7). 

Discussion 

In Experiment 2, like in Experiment 1, the advantage of using feedback to learn 

was neither enhanced nor diminished by allowing subjects to choose when they received 

feedback. This was the case even when a longer test delay was used, when subject 

performance was not influenced by the testing effect, and when the test was made much 

more difficult to prevent ceiling effects from masking the results. 

Again, it may be the case that participants are benefitting equally from subject

chosen feedback and automatic feedback, because they know when they do not need to 

view feedback and they are able to concentrate on items that they actually need feedback 

on. In both experiments, participants were more often correct in their previous responses 
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when they declined feedback, showing that subjects were accurately able to assess their 

need for feedback in this paradigm. An accurate assessment allowed them to perform as 

well as subjects who received feedback automatically ( 100% of the time). However, 

subject-chosen feedback may not be as good as automatic feedback in improving overall 

performance in situations in which subjects are not as good at monitoring or assessing 

their need for feedback. 

To examine this possibility, a third study was conducted that manipulates the 

ability to accurately assess one's performance. This was done with the use of deceptive 

sentences that had been shown to result in inaccurate memorization, but high confidence 

(Brewer, Sampaio, & Barlow, 2005; McDermott, & Chan, 2006). For example, Brewer, 

Sampaio, and Barlow (2005) found that when subjects studied the sentence "The karate 

champion hit the cinder block" and were later cued with the initial noun phrase "The 

karate champion," they were more likely to complete the sentence with "broke the cinder 

block" (the inferred response) than they were to complete the sentence with "hit the 

cinder block" (the correct response). Incorrect recall of these deceptive sentences resulted 

when subjects made inferences about the sentences and remembered the inferences 

instead of the sentences that were actually presented. Of additional importance, subjects 

reported similar levels of confidence with both correct and incorrect (inferred) responses. 

McDermott and Chan (2006) even showed that though subjects improved after repeated 

study and test sessions, they continued to make inferential errors on a final recognition 

test. 

Subjects who choose whether or not they would like to view feedback after 

attempting to complete these deceptive sentences should be less likely to choose feedback 
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if they have a false sense of confidence in the answers that they provide. If so, they 

should perform significantly worse on a final recall test on the deceptive sentences than 

should subjects who receive automatic feedback. Conversely, there should be no 

difference in performance between the automatic and subject-chosen feedback groups on 

nondeceptive sentences, because the subject-chosen group should be able to assess their 

performance on these items (just as they were during the first two experiments). Both 

groups, however, should perform better than the no feedback group on both types of 

sentences. 

The aims of Experiment 3 are: to evaluate whether the benefits of feedback 

generalize to learning sentences, to see whether the deceptive nature of experimental 

stimuli can hinder participants' ability to proficiently choose feedback, to see if subject

control over feedback is as beneficial as automatic feedback when learning sentences, 

and to again see if participants are able to choose feedback when it is essential for 

improvement (even in the face of deceptive stimuli). 

Participants 

Experiment 3 

Method 

Participants included 54 undergraduate students from Rice University who were 

each randomly assigned to one of three feedback conditions (automatic, subject-chosen, 

and none), yielding 18 participants in each feedback group. 

Materials 



The study materials consisted of 25 deceptive sentences, 25 nondeceptive 

sentences, and 4 nondeceptive, filler sentences (with 2 at both the beginning and end of 

the study list) (see Appendix C). 
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The 25 deceptive sentences were obtained from Brewer (1977) and McDermott 

and Chan (2006). The sentences from McDermott and Chan were normed for false recall 

probability ( or the probability that one will incorrectly recall the inferred sentence instead 

of the actual sentence). As such, the 25 chosen sentences were amongst those with the 

highest probabilities for false recall. 

29 nondeceptive sentences (including the 4 filler sentences) were also included. 

Neither obvious nor necessary inferences could be drawn from these sentences. 

Procedure 

The procedure was similar to that used in Experiment 1, except that the stimuli 

were sentences, rather than German-English word pairs. The experimental phases 

consisted of a study phase, a review phase, a distractor task, and a final test phase. 

Study phase. This phase followed the same procedure as used in Experiment 1, 

except for the use of sentences instead of word pairs for the stimuli. Each of the 54 

sentences was presented for 3 seconds, followed by a 1 second fixation point. The entire 

set of sentences was presented twice in differing orders. Each list presentation was 

separated by a prompt asking the participant if he or she was ready to move on. No data 

was recorded during this phase. 

Review phase. The feedback conditions included an automatic feedback 

condition, in which feedback was given after every item (regardless of the response); a 

subject-chosen feedback condition, in which participants decided whether or not they 
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needed and wanted to view the feedback after each item; and a control condition, in 

which no feedback was given. In a different order than in the study phase, participants 

were presented with the initial noun phrase of each sentence (e.g., "The karate champion 

_______ "), followed by three answer choices (the correct ending to the 

sentence, the incorrect or inferred ending of the sentence, and the choice of "NEW"). The 

correct answer and the incorrect or inferred answer were randomly ordered, but the 

answer choice of "NEW" was always third. By responding on the keyboard, participants 

either chose the answer choice that best matched the studied sentence or chose "NEW" if 

they did not remember seeing the sentence before. They were given 5 seconds to respond 

to each noun phrase. In this phase, however, all of the sentences were previously studied. 

After responding (or after 5 seconds had elapsed), feedback was given according 

to what condition each subject was in. Participants in the automatic feedback condition 

saw feedback after every response or lack of response. Participants in the subject-chosen 

feedback group, alternatively, saw the following instructions at the outset of the review 

session: "Press <y> if you aren't totally confident in your answer. This allows you to 

check yourself against the correct answer. Press <n> if you are confident in your answer 

and you don't need to check yourself." They then saw the following prompt after 

responding (or failing to respond) to each initial noun phrase, "Press <y> if you would 

like to see the original sentence. Otherwise, press <n>." Participants in this condition 

replied with a yes or a no by pressing the appropriate letter on the keyboard. Participants 

in the no feedback condition saw rio feedback and simply proceeded to the next sentence. 

Participants in both the automatic feedback group and the subject-chosen feedback group 

saw feedback in the form of the original sentence for a duration of 2 seconds. After each 



item of feedback was given, a 1 second fixation point was presented. Participants' 

keyboard responses were recorded. 
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Distractor task. After the review phase, all participants worked on a word search 

for 10 minutes. 

Final test. Participants were given a final recognition test immediately following 

the distractor task. In a different order than in the study phase, participants were asked to 

choose the correct ending of the studied sentence amongst the answer choices or to 

choose "NEW" when appropriate (much like in the review phase). In this phase, there 

were 10 new sentences. 

Results 

Correct performance was analyzed as a function of the within-subjects 

manipulations of testing (review phase and recognition test) and sentence deceptiveness 

(deceptive and nondeceptive) and the between-subjects manipulation of feedback type 

(automatic, subject-chosen, and none) using a 2 X 2 X 3 mixed ANOV A. The ANOVA 

will help reveal whether or not feedback is helpful for learning sentences, how 

participants perform on both deceptive and nondeceptive stimuli, and whether or not 

subject-chosen feedback and automatic feedback are similarly helpful for learning these 

different types of stimuli. Additionally, a separate analysis was executed on the new 

sentences that were included on the final recognition test as a function of feedback type 

(automatic, subject-chosen, and none) using a between-subjects ANOV A. This analysis 

will allow scrutinization of new material as a function of feedback type, which will reveal 

if participant performance is equal across feedback groups when feedback does not factor 

into performance. If there are group differences on these new items, it could indicate that 
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subjects in one group are not paying attention to the task as much as the subjects in the 

other groups are. Lastly, t-tests were used to analyze subject-choice of feedback in this 

paradigm. This will identify subjects' ability to use accurate metacognitive monitoring in 

order to choose feedback properly. 

The overall ANOVA examining subject performance first revealed a significant 

main effect of testing, such that participants performed better on the final recognition test 

(M= 79.6, SEM= 1.9) than they did on the review phase (M= 70.4, SEM= 1.8), F(l, 51) 

= 65.5,p < .001, MSE = 69.5 (see Figure 9). This shows that regardless of sentence type 

or feedback type, learners improved between the review phase and the final test phase. 

This could be due to simple practice effects or hypermnesia. Other factors, however, were 

also shown to affect performance. There was a significant effect of sentence type on 

overall performance, such that participants performed better on nondeceptive sentences 

(M= 82.0, SEM= 1.6) than they did on deceptive sentences (M= 68.0, SEM= 2.3), F(l, 

51) = 52.4, p < .001, MSE = 202, emphasizing the overall difficulty that the deceptive 

sentences provided (see Figure 10). Additionally, the ANOV A revealed a significant 

main effect of feedback type on performance, F(2, 51) = 3.4,p =.04, MSE = 663. 

Pairwise comparisons showed that automatic feedback (M= 79.7, SEM= 3.0) resulted in 

better performance than did no feedback (M= 68.8, SEM= 3.0) (p = .014), subject

chosen feedback (M = 76.4, SEM = 3.0) resulted in nominally, but nonsignificantly, 

better performance than did no feedback (p = .08), and automatic feedback and subject

chosen feedback resulted in similar performance (p = .46). 

Of the many interactions that could occur, three were found to be significant. 

There was a significant interaction between testing and feedback type, F(2, 51) = 7 .2, p= 
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.002, MSE = 69.5, between testing and sentence type, F(l, 51) = 22.3,p < .001, MSE = 

31.9, and between testing, sentence type, and feedback type, F(2, 51) = 8.2, p = .001, 

MSE = 31.9 (see Figure 11 ). The interaction between sentence type and feedback type, 

on the other hand, was nonsignificant, F(2, 51) = 1.7,p =.20, MSE = 202. To decompose 

the three-way interaction between testing, sentence type, and feedback type, planned 

contrasts were executed for each testing occurrence ( the review phase and the final 

recognition test) for each sentence type (deceptive and nondeceptive) as a function of 

feedback type. This analysis can inform multiple questions, such as how performance 

was affected by feedback type and whether sentence type affected the effectiveness of 

feedback differentially as a function of feedback type for both review phase and final test 

performance. The contrasts involved comparing the two groups that received feedback 

(automatic and subject-chosen feedback) jointly to the group that did not receive 

feedback and comparing the two feedback groups to each other. The review phase 

contrasts executed on the deceptive sentences revealed that the automatic and subject

chosen feedback groups (M = 63.3, SEM = 2.9) did not perform significantly differently 

than the no feedback group (M= 58.0, SEM= 4.1), F(l, 51) = 1.1,p = .29, MSE = 300, 

nor did the groups that received feedback perform significantly differently from each 

other (Mautomatic = 64.4, SEMautomatic = 4.1; Msubject-chosen = 62.2, SEMsubject-chosen = 4.1 ), F( 1, 

51) = .15, p = . 70, MSE = 300. The review phase contrasts executed on the nondeceptive 

sentences also revealed that the automatic and subject-chosen feedback groups (M = 80.6, 

SEM = 2.4) did not perform significantly differently than the no feedback group (M = 

76.4, SEM= 3.3), F(I, 51) = 1.1,p = .31, MSE = 192, and the groups that received 

feedback did not perform significantly differently from each other (Mautomatic = 82.2, 



SEMautomatic = 3.3; Msubject-chosen = 78.9, SEMsubject-chosen = 3.3), F(I, 51) = .52,p = .47, 

MSE = 192 ( see Figure 11 ). The review phase performance was as expected- similar 

across all conditions. 
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The test phase contrasts revealed that the automatic and subject-chosen feedback 

groups performed significantly better than did the no feedback group, but the groups that 

received feedback did not perform significantly differently from each other. This finding 

was the same regardless of sentence type ( deceptive: Mautomalic+subJect-chosen = 81.2, 

SEMautomatic+subject-chosen = 3.2; Mnone = 60,7, SEMnone = 4.3, F(I, 51) = 15.2,p < .001, MSE 

= 333; Mautomalic = 84.2, SEMautomalic = 4.3; Msubject-chosen = 78.2, SEMsubject-chosen = 4.3, F(I, 

51) = .97,p = .33, MSE = 333; nondeceptive: Mautomatic+subJect-chosen = 87.1, 

SEMautomatic+subject-chosen = 2.1; Mnone = 80.0, SEMnone = 2.8, F(l, 51) = 4.3,p = .04, MSE = 

142; Mautomatic = 87.8, SEMautomatic = 2.8; Msubject-chosen = 86.4, SEMsubject-chosen = 2.8, F(I, 

51) = .11,p = .74, MSE = 142) (see Figure 11). It, therefore, can be said that feedback 

improves performance, such that automatic and subject-chosen feedback result in better 

performance than do-es no feedback, but automatic and subject-chosen feedback are 

similarly beneficial. Also, the benefits are similar regardless of the deceptive nature of 

the stimuli. 

Scrutiny of participants' performance on the new sentences that were included as 

part of the final recognition test occurred using a between-subjects AN OVA, 

manipulating feedback type (automatic, subject-chosen, and none). Overall, participants 

correctly identified over 80% of the new sentences (M= 83.3, SEM = 3.3). Feedback 

type had no significant effect upon performance of these new sentences, F(2, 51) = 1. 7, p 

=.19, MSE = 563. 
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Looking at when participants in the subject-chosen feedback group chose to 

receive feedback and when they chose not to receive feedback reveals subjects' ability to 

accurately assess and act on their need for feedback. First of all, participants in the 

subject-chosen feedback group asked for feedback over half of the time (M = 56.8, SEM 

= 7.0). Additionally, participants in this group opted to view feedback for deceptive 

sentences (M= 67.6, SEM = 7.0) significantly more often than they opted to view 

feedback for nondeceptive sentences (M = 46.0, SEM = 7.8), t(34) = 2.04, p = .049 (see 

Figure 12). Scrutinizing the option to view feedback for the deceptive stimuli further, one 

finds that participants in this group chose feedback (M = 67.6, SEM = 7.0) significantly 

more often than they declined feedback (M = 32.4, SEM = 7.0), t(l 7) = 2.5, p = .02. 

When they chose to view the feedback, however, they were correct (M= 45.6, SEM= 

5.9) significantly more often than they were incorrect (M = 22.0, SEM = 3.4) in their 

review phase responses, t(l 7) = 3.6,p = .002. When they chose to decline feedback, 

however, there was no significant difference in how often they were correct (M = 16.4, 

SEM= 4.3) or incorrect (M= 24.9, SEM= 6.6) in their responses, t(l 7) = .95,p = .36 (see 

Figure 12). Further analyzing the option. to view feedback for the nondeceptive stimuli, 

on the other hand, one finds that there was no significant difference between how often 

participants in this group chose feedback for nondeceptive items (M = 46.0, SEM = 7.8) 

and how often they declined feedback for nondeceptive items (M= 54.0, SEM= 7.8), 

t( 17) = .51, p = .62. Additionally, when they chose to view the feedback, they were 

correct (M = 35.1, SEM = 6.5) significantly more often in their review phase responses 

than they were incorrect (M = 10.9, SEM = 2.2) in those responses just prior to asking for 

feedback, t(l 7) = 4.2, p = .001. Similarly, when they chose to decline feedback, they 
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were also correct (M = 43.6, SEM = 7.4) significantly more often than they were incorrect 

(M= 8.9, SEM= 2.2) in their responses, t(l 7) = 4.9,p < .001 (see Figure 12). Again, this 

shows that subjects can be good at knowing when it is appropriate to decline feedback, 

meaning they are accurately judging their metacognitive knowledge. 

Discussion 

Similar to the previous two experiments, the advantage of using feedback to learn 

in the third experiment was comparable regardless of whether the feedback received was 

automatically delivered or was chosen by the participants. This was the case even when 

the nature of the stimuli was deceptive and metacognition was challenged. The deceptive 

sentences were demonstrably more difficult, evidenced by participants' consistently 

worse performance on them as compared to the nondeceptive sentences. When deciding 

whether to choose or decline feedback for the deceptive items, participants even seemed 

to have difficulty knowing when to do so; they were equally likely to be correct and 

incorrect both when choosing and declining feedback for the deceptive stimuli. 

Notwithstanding, participants appropriately chose to receive feedback more often for 

these tricky items, suggesting that they were able to monitor their performance of these 

items and aptly select feedback. By choosing to view feedback more for these items, 

these subjects were able to get the feedback they needed and improve their performance 

enough to continue to perform as well as subjects who had received automatic feedback. 

Even though Brewer (2005) and McDermott and Chan (2006) showed that participants 

showed high confidence while incorrectly answering these deceptive stimuli, the subjects 

in this experiment were somehow able to seek the appropriate feedback. Perhaps people 

are more willing to seek feedback when they are not completely sure about something 
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than they are willing to admit that their confidence is low. In any event, these deceptive 

stimuli failed to hinder subjects from making wise decisions about how often to view 

feedback, when to view feedback, and when they could decline feedback in order to save 

a little bit of time. Thus, evidence from Experiment 3 provides more evidence that 

learners can proficiently regulate their metacognitive processes ( or monitor their 

performance and choose appropriate strategies with which to improve). 

General Discussion 

Generally, these experiments have shown that subject-chosen feedback and 

automatic feedback can be similarly effective at improving learning. Specifically, while 

assessing the benefits of subject-chosen feedback as compared to automatically delivered 

feedback and a lack of feedback, it was found in Experiment 1 that those who received 

automatic and subject-chosen feedback outperformed those who received no feedback on 

both the immediate and delayed recall tests. Additionally, the two groups who received 

feedback performed similarly on both recall tests, showing that not only does feedback 

help, but it is similarly beneficial regardless of whether it is delivered automatically or if 

subjects choose when to receive it. These results, however, could have been influenced 

by various factors, including the short delay used for the delayed retention test, the 

resistance against forgetting afforded by giving participants both an immediate and a 

delayed test (i.e., a testing effect), and the lack of difficulty that the overall task 

presented. Consequently, Experiment 2 was executed to address these issues. 

In Experiment 2, longer delays were used for the recall tests (a delay of two days), 

subjects were only given one recall test ( either an immediate recall test or a delayed 

recall test), the overall task was made much more difficult, and feedback type was 
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manipulated within subjects, instead of between subjects, to increase the strength of the 

overall design. In the review phase of this experiment, participants performed better on 

automatic feedback items than they did on the no feedback items and performance on 

subject-chosen feedback items fell intermediately between automatic and no feedback 

performance (though it did not differ significantly from that of automatic or no feedback 

items). This difference in performance during the review phase can be explained by the 

phenomenon that learners can increase performance as a result of performing well and 

improving their confidence. In other words, good performance can lead to more good 

performance as a person's confidence in their abilities increases (Lindsley, Brass, & 

Thomas, 1995). Getting automatic feedback can lead to increased confidence if one is 

doing well and can, therefore, lead to an increase in performance. This may be what 

happened in the automatic feedback condition and, to a lesser extent, in the subject

chosen feedback condition. Although the review phase results are not entirely clear, the 

results for the final recall test replicate those seen in the first experiment. In the final 

recall test, participants performed significantly better on items that were in the automatic 

or subject-chosen feedback conditions than they did on items that were in the no feedback 

condition. There was also no reliable difference between their performance on automatic 

and subject-chosen feedback items. Both results were consistent regardless oftest delay. 

As before, not only did feedback help, but feedback chosen by participants and feedback 

that was automatically given to participants was helpful to a similar extent. 

Experiment 3 also looked at the question of whether automatic and subject-chosen 

feedback yield similar benefits for learning as compared to no feedback, but used 

different stimuli. In this experiment, participants learned sentences rather than German-
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English word pairs. Even with this alteration in stimuli, similar results were still found. 

Feedback type had no effect upon performance during the review phase, but subjects who 

received feedback during the review phase (automatic or subject-chosen feedback) 

performed significantly better during the final recognition test than did subjects who did 

not receive any feedback. Also, those who received feedback did not perform differently 

from each other based on what type of feedback they received. 

All of these experiments have shown that subject-chosen feedback and automatic 

feedback can be similarly effective at improving learning. Despite this consistent finding 

across three experiments with a variety of stimuli, learning conditions, and retention 

intervals, a remaining question is what the subjects in the present experiments were doing 

while they were viewing feedback. It is possible that the participants in the automatic 

feedback condition were only paying attention to feedback when they think they needed 

it and this may be why the two groups who received feedback (the automatic and subject

controlled feedback groups) performed similarly. An eye tracking experiment or an 

experiment that examines one's implicit memory for nonessential attributes of the 

feedback (e.g., the color or location of the feedback) might give insight into how much of 

the feedback participants in different feedback groups are actually processing. 

Nevertheless, it is still evident that the two types of feedback lead to similar performance 

on final tests. 

An additional aim of these experiments was to see if learners could monitor their 

knowledge and realize when they need and do not need to receive feedback. All three 

experiments gave evidence to suggest that subjects can monitor their knowledge and 

benefit from such monitoring. In Experiment 1, subjects were equally likely to be correct 



or incorrect in their previous responses when they asked for feedback, but were correct 

significantly more often than they were incorrect when they chose to forgo viewing 

feedback. This shows that they were adept at knowing when to spend time viewing 

feedback, meaning that they were good at monitoring their knowledge and asking for 

feedback based on that knowledge. 
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In Experiment 2, participants were much more likely to ask for feedback in 

general (perhaps owing to the overall increased difficulty of Experiment 2). More 

importantly, they were wrong significantly more often than they were right in their 

previous responses when asking for feedback, but were correct far more often than they 

were incorrect in their previous responses when declining feedback. In this experiment, 

they not only appropriately declined feedback, but they asked for it appropriately as well. 

Again, they were monitoring their knowledge in an appropriate way that allowed them to 

ask for feedback when it would be most beneficial. 

In Experiment 3, the use of deceptive sentences also presented some compelling 

evidence that students can appropriately monitor their knowledge and ask for feedback 

appropriately. First, subjects in this experiment asked for feedback significantly more for 

deceptive items than they did for nondeceptive items, showing that they were aware of 

the relative difficulty of these items and acted accordingly. In McDermott and Chan's 

study (2006), however, subjects showed high confidence ori these difficult items, but 

were still performing relatively poorly on them. It is possible that confidence levels for 

the deceptive stimuli differ between the current study and McDermott and Chan's 

experiment. In McDermott and Chan's study, the only nondeceptive stimuli used were 

items presented at the beginning and end of each session and were utilized as filler items. 
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In Experiment 3, on the other hand, the deceptive and nondeceptive stimuli were utilized 

equally throughout the experiment and were mixed together. The presence of essentially 

only deceptive sentences in the McDermott and Chan study, therefore, may have led to a 

context effect that was minimized in the current study. In McDermott and Chan's study, 

subjects were consistently presented with deceptive stimuli. They did not have 

nondeceptive stimuli to feel relatively more confident about, so their overall confidence 

ratings may have been inflated (i.e., a high confidence rating for a deceptive item in 

McDermott and Chan's study may only yield a medium confidence level in the current 

study when compared to the relatively higher confidence level induced by the 

nondeceptive stimuli). This overconfidence would be less likely to occur in the present 

experiment. Also, the observation that participants asked for feedback more for deceptive 

items than for nondeceptive items shows that they were less confident on the deceptive 

items. Again, participants knew when they did not need to view feedback, giving further 

evidence that subjects can accurately judge and act upon their metacognitive knowledge. 

The findings concerning the relative benefits of different feedback types and the 

ability of learners to monitor their knowledge and choose feedback effectively have 

various implications, both theoretically and in educational settings. Theoretically, the 

more that is known about feedback in general, the more may be gathered about learning 

processes. In terms of educational applications, if subject-chosen feedback and 

experimenter-controlled feedback are at least equally effective in this domain, then an 

educator can use this information to his or her students' advantage. Specifically, a teacher 

can provide feedback automatically in a class setting but allow an individual to choose 

when he or she receives feedback when being taught on a one-on-one basis. In both 
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,cases, the students will be able to attain the information necessary to correct their errors, 

but the one-on-one situation will allow a student to feel that they have some control over 

their learning environment. After all, some researchers have suggested that learner 

control can actually enhance learning and that the most effective learners are those who 

control their learning environment (Butler & Winne, 1995). 

Although these findings can have important, educational implications, they need 

to be qualified: they assume intact and accurate metacognitive abilities in subjects. All of 

the subjects in these experiments were college students at Rice University who may be 

assumed to have relatively developed metacognitive skills. Additionally, it is not clear 

how the results might generalize to other campus settings or populations. For example, 

younger children would probably be less able to judge their metacognitive processes and 

be able to act on these judgments by choosing feedback appropriately (Bisanz, Vesonder, 

& Voss, 1978). Additionally, older adults sometimes show a decreased ability to monitor 

their cognitive knowledge as compared to younger adults (Dunlosky, Kubat-Silman, & 

Hertzog, 2003). Using subject-chosen feedback with developing or aging populations 

may not be as beneficial to learning as automatically generated feedback. Therefore, the 

use of subject-chosen feedback should be explored in these populations before it is used 

to enhance learning. Possible future directions in the scrutinization of subject-chosen 

feedback would include looking at the effectiveness of subject-chosen feedback in both 

developing and aging populations. 

There is also the potential for individual differences in this domain. An issue to 

consider in regards to subject-chosen feedback may be the personalities of those who 

receive the feedback. There may be personality variables that moderate the effectiveness 
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ofsubject-chosen feedback. For example, some individuals may receive great satisfaction 

from playing a larger role in their learning environment, while people who have less 

confidence in their abilities in general may have a hard time or may be resistant to 

evaluating their progress. These latter individuals may choose feedback consistently, 

which could prove beneficial. Future directions could include looking at various 

individual differences, such as personality, motivation, and intelligence, and how those 

differences influence the effectiveness of subject-chosen feedback. 

An additional future direction could include looking at the possible benefits of 

subject-chosen feedback on different types of stimuli. Although this series of experiments 

looked at both German-English word pairs and deceptive and nondeceptive sentences, 

there are many other types of stimuli that could benefit from enhanced learning 

techniques. It is possible that the use of subject-chosen feedback is only beneficial for 

certain types of learning and for certain classes of stimuli. Further examination of 

subject-chosen feedback using a more diverse set of stimuli may allow one to determine 

how applicable the benefits are to a variety of learning environments. 
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Appendix A 

German word English word German word English word 

Flugzeug Airplane Lowe Lion 

Vogel Bird Affe Monkey 

Schmetterling Butterfly Pilz Mushroom 

Kirsche Cherry Klavier Piano 

Hackbeil Cleaver Kilrbis Pumpkin 

Wolke Clouds Schere Scissors 

Mantel Coat Eichhomchen Squirrel 

Tasse Cup Erdbeere Strawberry 

Trommel Drum Badeanzug Swimsuit 

Gabel Fork *Femsehen Television 

Trichter Funnel *Zahn Tooth 

Weintraube Grapes Staubsauger Vacuum 

Herz Heart Brieftasche Wallet 

Hubschrauber Helicopter 

* Filler Items 
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Appendix B 

German word English word German word English word 

Flugzeug Airplane Mittgassen Lunch 

Ameise Ant Spiegel Mirror 

Sessel Armchair Geld Money 

Schriftsteller Author Affe Monkey 

Fahrrad Bicycle Serviette Napkin 

Vogel Bird Zeitung Newspaper 

Decke Blanket Zwiebel Onion 

Schmetterling Butterfly Auswendig Outside 

Kuchen Cake Leute People 

Kerze Candle Bild Picture 

Kirsche Cherry Regen Rain 

Stadt City Fluss River 

Kleider Clothes Dach Roof 

Wolke Clouds Wissenschaft Science 

Mantel Coat Schatten Shadow 

Verbrechen Crime Rauchen Smoke 

Traum Dream Seife Soap 

Trommel Drum Stern Star 

Fahrstuhl Elevator Magen Stomach 

Eingang Entrance Erdbeere Strawberry 

Gesicht Face Zucker Sugar 
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German word English word German word English word 

Bauernhof Farm Badeanzug Swimsuit 

Blume Flower Lehrer Teacher 

Wald Forest *Femsehen Television 

Brunner Fountain Donnem Thunder 

Weintraube Grapes *Zahn Tooth 

Herz Heart Bahm Tree 

Insel Island Schirm Umbrella 

Saft Juice Staubsauger Vacuum 

Messer Knife Fenster Window 

Zitrone Lemon Wel_t World 

* Filler Items 



Type of 

Sentence 

Deceptive 

Deceptive 

Deceptive 

Deceptive 

Deceptive 

Deceptive 

Deceptive 

Deceptive 

49 

Appendix C 

Noun Phase 
Correct Ending I Alternate Ending 

(Inference or Synonym) 

*The new baby stayed awake all night long. / 

cried all night long. 

*The absent-minded professor didn't have his car keys. / 

lost his car keys. 

*The popular radio station picked only hard rock music. I 

played only hard rock music. 

*The karate champion hit the cinder block. / 

broke the cinder block. 

*The flimsy shelf 

*The hungry python 

*The charming prince 

*The friendly bartender 

weakened under the weight 

of the books. I 

collapsed under the weight of the 

books. 

caught the mouse. I 

ate the mouse. 

gently put his lips towards Snow 

White's cheek. / 

gently kissed Snow White's cheek. 

got extra money from the 

customer. I 

got tips from the customer. 
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Type of Correct Ending I Alternate Ending 
Noun Phase 

Sentence (Inference or Synonym) 

Deceptive *The clumsy chemist had acid on his coat. / 

spilled acid on his coat. 

Deceptive *The painter knocked over the bucket of black 

paint./ 

spilled the bucket of black paint. 

Deceptive *The night watchman took some coffee from his thermos. / 

poured coffee from his thermos. 

Deceptive **The birthday boy blew at the candles. / 

blew out the candles. 

Deceptive * *The politician was making an untrue statement 

about his financial crisis. / 

was lying about his financial crisis. 

Deceptive *The angry rioter threw the rock at the window./ 

threw the rock through the window. 

Deceptive **The ugly sisters asked Cinderella to mop the floor. / 

told Cinderella to mop the floor. 

Deceptive **The track star was the first runner to pass the line 

in the race. / 

was the first runner to pass the finish 

in the race. 

Deceptive **The noisy guard dog growled at the trespasser. / 



Type of 

Sentence 

Deceptive 

Deceptive 

Deceptive 

Deceptive 

Deceptive 

Deceptive 

Noun Phase 

*King Kong 

*The children's snowman 

*Denis the Menace 

**The agile cat 

*The narcotics officer 

**The racecar driver 
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Correct Ending I Alternate Ending 

(Inference or Synonym) 

barked at the trespasser. 

stood on the Empire State 

Building./ 

stood on top of the Empire State 

Building. 

vanished when the temperatures 

reached 80. / 

melted when the temperatures 

reached 80. 

sat in Santa's chair and asked for an 

elephant./ 

sat in Santa's lap and asked for an 

elephant. 

reached the fish with its claw. / 

caught the fish with its claw. 

pushed the door bell./ 

rang the door bell. 

hit the wall in the middle of the 

race./ 

crashed into the wall in the middle 

of the race. 



Type of 

Sentence 

Deceptive * *The rat 

Noun Phase 

Non-deceptive The dressmaker 

Non-deceptive **The Titanic 

Non-deceptive The young actress 

Non-deceptive Elvis 

Non-deceptive The competitors 
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Correct Ending I Alternate Ending 

(Inference or Synonym) 

was stopped by the mousetrap. / 

was caught by the mousetrap. 

bought some silky fabric with her 

earnings./ 

purchased some silky fabric with her 

earnings. 

hit the iceberg and sank to the 

bottom of the ocean. / 

hit the iceberg and was submerged 

to the bottom of the ocean. 

had to wait tables in order to pay her 

bills. I 

had to serve tables in order to pay 

her bills. 

was seen eating a turkey 

sandwich./ 

was seen devouring a turkey 

sandwich. 

stared each other down before the 

competition. / 

looked intently at each other before 



Type of 

Sentence 
Noun Phase 

Non-deceptive The space shuttle 

Non-deceptive **The bus driver 

Non-deceptive The tornado 

Non--deceptive The ballet dancer 

Non-deceptive The koala bear 

Non-deceptive The sun 
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Correct Ending I Alternate Ending 

(Inference or Synonym) 

the competition. 

blasted through the gaseous 

atmosphere. / 

went through the gaseous 

atmosphere. 

witnessed a car accident. / 

saw a car accident. 

grew stronger and headed 

west./ 

intensified and headed west. 

leapt across the stage with her dance 

partner./ 

jumped across the stage with her 

dance partner. 

slept through the loud commotion 

nearby./ 

slept through the raucous nearby. 

wanned the vacationers as they lie 

on the beach. / 

heated the vacationers as they lie on 

the beach. 
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Type of Correct Ending I Alternate Ending 
Noun Phase 

Sentence (Inference or Synonym) 

Non-deceptive The guitar player restrung his guitar after his 

performance. / 

rethreaded his guitar after his 

performance. 

Non-deceptive The museum curator set-up the medieval display. / 

arranged the medieval display 

Non-deceptive The infamous criminal stole a car after being released from 

prison. I 

took a car after being released from 

prison. 

Non-deceptive The crooked street led to nowhere. / 

headed nowhere. 

Non-deceptive The old wall clock chimed and awoke the sleeping 

kittens. I 

rang and aroused the sleeping 

kittens. 

Non-deceptive The librarian reshelved the books after they were 

returned. I 

placed the books on the shelves after 

they were returned. 

Non-deceptive The swimmer dove into the deep end of the 
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Type of Correct Ending I Alternate Ending 
Noun Phase 

Sentence (Inference or Synonym) 

pool. I 

jumped into the deep end of the 

pool. 

Non-deceptive The fireman used the ladder to climb up the side 

of the building. / 

used the ladder to ascend up the side 

of the mountain. 

Non-deceptive The door to the wine cellar had been kicked 

in. I 

to the wine cellar had been hit in. 

Non-deceptive The rude customers trashed the restaurant. / 

wrecked the restaurant. 

Non-deceptive The orangutan swung from tree to tree. / 

moved to and fro from tree to tree. 

Non-deceptive The lecture was about the evolution of 

bacteria. I 

concerned the evolution of bacteria. 

Non-deceptive **The sumo wrestler ate everything in the restaurant. I 

consumed all of the food in the 

restaurant. 

Non-deceptive The abandoned house looked peaceful in the moonlight. / 



Type of 

Sentence 

Fill 

Fill 

Fill 

Fill 

New 

New 

New 

New 

Noun Phase 

The alarm 

The champion 

The pot 

The host 

The bank teller 

The comedian 

The doctor 

The fashion designer 

56 

Correct Ending I Alternate Ending 

(Inference or Synonym) 

appeared serene in the moonlight. 

warned the tenants of the fire. / 

cautioned the tenants of the fire. 

accepted his medal. / 

received his medal. 

boiled over and made a mess. / 

bubbled and made a mess. 

greeted his guests promptly./ 

welcomed his guests properly. 

gave the impatient customer his 

money. I 

tossed the impatient customer his 

money. 

bowed at the end of his routine. / 

bent over at the end of his routine. 

prescribed two new medicines to the 

sick patient. / 

gave two new medicines to the sick 

patient. 

worked hard to put out her new fall 

line./ 
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Type of Correct Ending I Alternate Ending 
Noun Phase 

Sentence (Inference or Synonym) 

worked hard to distribute her new 

fall line. 

New The grocery store clerk dropped a pallet of eggs. I 

broke a pallet of eggs. 

New The movie was given rave reviews after 

opening night. / 

received rave reviews at opening 

night. 

New The old bridge swayed back and forth with the 

wind./ 

buckled when the wind blew back 

and forth. 

New The piano tuner played a happy melody./ 

performed a happy melody. 

New The skyscraper blocked the setting sun. / 

prevented us from seeing the setting 

sun. 

New The trampoline bounced the children high into the 

air./ 

bounced as the children jumped into 

the air. 
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Type of Correct Ending I Alternate Ending 
Noun Phase 

Sentence (Inference or Synonym) 

New The baby alligator swam towards its mom./ 

swam around with its mom. 

New The basketball player stole the ball from his opponent. I 

stole the ball from his teammate. 

New The construction worker put on his protective hat and 

goggles./ 

wore his protective hat and goggles. 

New The editor reads many manuscripts per day./ 

evaluates many manuscripts per day. 

New The florist pruned and watered all of the 

plants./ 

took care of all of the plants. 

New The hot-air balloon floated through the sky./ 

soared through the sky. 

New The loud teenagers argued in the supermarket parking 

lot. / 

yelled in the supermarket parking 

lot. 

New The pregnant woman had trouble getting out of the lifted 

truck./ 

had to jump out of the lifted truck. 



Type of 

Sentence 

New 

New 

Noun Phase 

The therapist 

The wine connoisseur 
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Correct Ending I Alternate Ending 

(Inference or Synonym) 

tried to understand the young girl's 

concerns./ 

listened to the young girl's concerns. 

paired his favorite wine with a new 

raspberry dessert. / 

drank his favorite wine with a new 

raspberry dessert. 

* Sentence obtained from Brewer ( 1977, as cited in McDermott & Chan, 2005) 

**Sentence obtained from McDermott and Chan (2005) 
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Figure Captions 

Figure I. Experiment I performance as a function of feedback condition (automatic, 

subject-chosen, and none) and testing (review phase, immediate test, and delayed 

test). Error bars represent one standard error above and below the mean. 

Figure 2. Experiment I feedback chosen and declined by participants in the subject

chosen feedback condition. Error bars represent one standard error above and 

below the mean. 

Figure 3. Experiment I performance after viewing feedback by participants in the 

automatic and subject-chosen feedback groups as a function of review phase 

performance (previously correct and incorrect). Error bars represent one standard 

error above and below the mean. 

Figure 4. Experiment 2 performance on the review phase as a function of feedback 

condition (automatic, subject-chosen, and none). Error bars represent one standard 

error above and below the mean. 

Figure 5. Experiment 2 performance on the final recall test as a function of feedback 

condition (automatic, subject-chosen, and none). Error bars represent one standard 

error above and below the mean. 

Figure 6. Experiment 2 performance on the final recall test as a function of feedback 

condition (automatic, subject-chosen, and none) and test delay (immediate, one

day, and two-day). Error bars represent one standard error above and below the 

mean. 
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Figure 7. Experiment 2 feedback chosen and declined by participants when they were in 

the subject-chosen feedback condition. Error bars represent one standard error 

above and below the mean. 

Figure 8. Experiment 3 performance on deceptive and nondeceptive items during the 

review phase as a function of feedback condition (automatic, subject-chosen, and 

none). Error bars represent one standard error above and below the mean. 

Figure 9. Experiment 3 performance as a function of testing (review phase and final 

recognition test). Error bars represent one standard error above and below the 

mean. 

Figure 10. Experiment 3 performance as a function of sentence type ( deceptive and 

nondeceptive). Error bars represent one standard error above and below the mean. 

Figure 11. Experiment 3 performance as a function of feedback condition (automatic, 

subject-chosen, and none), sentence type (deceptive and nondeceptive), and 

testing (review phase and final recognition test). Error bars represent one standard 

error above and below the mean. 

Figure 12. Experiment 3 feedback chosen and declined by participants in the subject

chosen feedback group as a function of sentence type (deceptive and 

nondecepti ve) and review phase performance ( correct and incorrect). Error bars 

represent one standard error above and below the mean. 
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