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Abstract 

The focus of the study is the role of interference in list-method directed forgetting. More 

specifically, our question was whether retroactive interference of the to-be-remembered 

information is a necessary prerequisite for the directed forgetting effect. In Experiment 1 we 

used a directed forgetting procedure with one learning list without the interference of any to-

be-remembered information. In line with previous results, we did not find a significant 

directed forgetting effect. Experiment 2 applied a directed forgetting procedure with two 

study lists, however, the forget instruction was given following the second list. So, List 2 

items were designated as to-be-forgotten items, without further learning, whereas List 1 items 

were to-be-remembered items. The forget instruction selectively decreased the recall of List 2 

items, without decreasing the recall performance for List 1. In Experiment 3, using the same 

procedure with different items, smaller learning lists and reversed output order, we replicated 

the results of Experiment 2. Altogether, these results point to a flexible, goal-related nature of 

the directed forgetting phenomenon, showing that some form of interference is a necessary 

requirement for successful directed forgetting. However, proactive interference of to-be-

remembered information in interaction with a forget instruction is suitable for forgetting of 

subsequently encoded information. 

Keywords: directed forgetting, inhibition, proactive interference, retroactive 

interference, goal-related learning 
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The study of forgetting has been of particular scientific interest for decades. Besides 

its negative consequences, forgetting could be considered as adaptive in the form of 

facilitating the learning of relevant items at the expense of irrelevant information by reducing 

the amount of interfering memories (e.g., Bjork, 2011). Although forgetting usually occurs 

incidentally, it could be intentional, such as when individuals are instructed to do so.  

List-method directed forgetting refers to the experimental procedure when participants 

learn two lists of items for a later memory test, and following the first list (List 1) and right 

before the learning of the second list (List 2) they are instructed to forget the first list 

(henceforth F-instruction). The typical pattern of results, demonstrated in a plethora of 

publications, is the decreased recall of List 1 items (called the cost of the F-instruction) and 

the increased recall of List 2 items (called the benefit of the F-instruction), when performance 

is compared to a control condition in which participants are instructed to remember both study 

lists (Bjork, 1989; see also Johnson, 1994; MacLeod, 1998 for detailed reviews of the directed 

forgetting literature).  

Although explanations in the 1970s preferred the idea that the experimental effect is 

due to the different encoding of the to-be-forgotten and to-be-remembered items (segregation 

and selective rehearsal of List 1 items, e.g., Bjork, 1970), the two accounts that have become 

dominant in the directed forgetting literature are the retrieval inhibition theory (Bjork, 1989; 

Geiselman, Bjork, & Fishman, 1983) and the context-change account (Sahakyan & Kelley, 

2002). However, the adaptive role of memory suppression as a consequence of a directed 

forgetting instruction is still the subject of scientific debate. The retrieval inhibition theory 

posits that the F-instruction recruits inhibitory processes in order to suppress the accessibility 

of the to-be-forgotten items during post-instruction learning and at final recall. Bjork (1989) 

formulated a fundamental puzzle for directed forgetting research “What are the necessary 

conditions for retrieval inhibition to happen?... is it necessary that some type of new to-be-
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learned material is presented - something that will serve to replace the to-be-forgotten 

material” (Bjork, 1998, p. 460).  As Bjork (1998) proposed in commenting on findings of 

Gelfand and Bjork (1985) “It was only in the condition where a second list was learned to 

replace the to-be-forgotten list that we found evidence of retrieval inhibition. Thus, from those 

results, it appears that retrieval inhibition is a by-product of new learning, and not simply a 

product of an intent or instructional set to forget” (Bjork, 1998. p. 460).   

 The context-change account suggests that the F-cue elicits a kind of mental context 

change in participants, and this between-list shift in mental context causes a mismatch of 

contexts between encoding and later retrieval of List 1 items. So, directed forgetting is a 

further example of context-dependent forgetting (Sahakyan & Delaney, 2005; Sahakyan & 

Kelley, 2002). Sahakyan and her colleagues provided a range of experimental evidence that 

instructing participants to change their mental context (e.g., imagine a specific environment 

during the encoding of List 1 and another one during the encoding of List 2) can simulate the 

cost and benefit effects of the standard F-instruction (Sahakyan & Kelley, 2002).  

In sum, both dominant accounts of directed forgetting considered the directed 

forgetting phenomena as a by-product of either post-instruction learning or instruction-related 

contextual change. This kind of by-product nature of the directed forgetting phenomenon is 

seemed to be demonstrated by some experimental results showing that the F-instruction of 

first list items was not successful without a consecutive to-be-remembered learning list 

(Gelfand & Bjork, 1985; Pastötter & Bäuml, 2007). 

 However, another inhibitory explanation, the so-called episodic inhibition account of 

the directed forgetting effect regarded the suppression of List 1 items as to be a goal-directed 

and adaptive process (Racsmány & Conway, 2006; Conway, 2005, 2009). According to the 

concept of episodic inhibition the activation/inhibition levels of details in an episodic memory 

are probably determined by the goal structure of an experience (Conway, 2005, 2009). As a 



Running head: SECOND LIST AND DIRECTED FORGETTING 5 

consequence, the goal of the inhibition is to decrease the interference of these items with to-

be-remembered items, in other words, to facilitate the learning of relevant items at the 

expense of irrelevant information (Racsmány & Conway, 2006; Racsmány, Conway, Garab, 

& Nagymáté, 2008). According to Conway and colleagues (Conway, Harries, Noyes, 

Racsmány, & Frankish, 2000) a key feature of experience to which retrieval inhibition 

responds is the degree of potential for interference in later recall of successively encoded 

episodes. However, the episodic inhibition account does not assume that inhibition is a by-

product of new learning following the F-instruction, instead, it posits that interference which 

motivates the act of inhibition could originate from the entire learning episode (Racsmány & 

Conway, 2006; Conway et al., 2000).  

Although the inhibitory and context-change accounts of directed forgetting posit 

different factors in their explanation, recent versions of these theories equally assume that the 

cost and benefit of the F-instruction are due to different mechanisms. Pastötter and Bäuml 

(2010) in their reset-of-encoding hypothesis suggested that the cost of the F-instruction is due 

to the retrieval inhibition of List 1 items, whereas the benefit is the indirect consequence of 

decreased memory load during encoding of the second list items. Sahakyan and Delaney 

(2005) suggested that the cost of the F-instruction is due to a change in internal context, 

whereas the benefit is the consequence of a more elaborated encoding of List 2 items.  

There are two interrelated questions in the focus of the present study. First, we were 

interested in whether the F-instruction could be successful without consecutive learning, if 

there was another list to learn, i.e., some interfering information for final recall is acquired 

right before the to-be-forgotten list. In other words, the major question of the present study is 

whether proactive interference of to-be-remembered information could be enough alone for 

successful directed forgetting manipulation even without retroactive interference effect of 

post-instruction learning.  
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Earlier, Pastötter and Bäuml (2007) investigated the role of the second study list in 

eliciting directed forgetting and concluded that post-cue encoding is a crucial factor for 

finding a directed forgetting cost. They provided experimental evidence that without a second 

study list the F-instruction of a list caused no forgetting of the to-be-forgotten items (Pastötter 

& Bäuml, 2007). Although these results suggest that post-cue encoding is a crucial factor in 

eliciting the directed forgetting cost, it is important to emphasize that this conclusion was 

drawn by using a single list experimental condition, in which participants studied no 

interfering to-be-remembered information in the forget condition, they studied only the to-be-

forgotten items. Pastötter and Bauml (2007) also showed that the second study list also has a 

crucial role in eliciting context-dependent forgetting following a mental context change 

instruction for the participants, without further learning, mental context change caused no 

decrease in the retrieval of the previously encoded items (Pastötter & Bäuml, 2007, see also 

Sahakyan, Delaney, Foster, & Abushanab, 2013 for the importance of post-cue encoding in 

directed forgetting and context-change). Moreover, Pastötter and Bäuml (2010) showed that 

the amount of post-cue encoding is an important factor in eliciting directed forgetting effect, 

with an extremely short second list (3 items/list) or without a second study list the directed 

forgetting effect disappeared.  

Second, we aimed to investigate the question of selective directed forgetting without 

post-instruction learning. To our knowledge, there are only three published studies that 

investigated the selectivity of F-instruction and these studies led to contradictory results. 

Sahakyan (2004) used a 3-list-variant of the list-method directed forgetting procedure, in 

which either the first or the second list was designated as the to-be-forgotten list, and found 

that the F-instruction caused the forgetting of all pre-instruction lists, supporting the context 

change hypothesis. Note that in this study there was no such condition in which the third 

study list was the to-be-forgotten list, so the F-instruction was always followed by the 
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encoding of a further study list. In contrast, Delaney, Nghiem, and Waldum (2009) as well as 

Kliegl, Pastötter, and Bäuml (2013) found selective directed forgetting effects, participants 

were able selectively forget a part of information that was encoded before the F-instruction. 

Note again that neither of the above studies used a condition without consecutive study 

following the F-instruction.  

In the present study we aimed to investigate the role of post-instruction encoding and 

pre-instruction acquisition of to-be-remembered information in successful directed forgetting. 

Based on the results of Conway et al. (2000), it was hypothesized that the F-instruction would 

fail without any to-be-remembered information to learn in the learning episode, whereas it 

was assumed that directed forgetting manipulation would be successful without further 

learning if there was some to-be-remembered information encoded before the F-instruction.  

 

Methods, Results, and Discussion 

Stimuli and Stimulus Presentation 

Stimuli were four lists of Hungarian words. Whereas List A and List B contained 12 words, 

List C and List D contained 10 words. List A and List B were used as stimuli in Experiment 1 

and in Experiment 2. List C and List D were used as stimuli in Experiment 3. The forget 

instruction in each experiment was the following: “Sorry, by mistake I presented a wrong list, 

please try to forget these items!” 

 For each subject, stimuli (within a list) were presented in a different random order 

(two secs/word, inter-stimulus interval: one sec). Stimuli were presented in the middle of a 

computer display. Before the presentation of each study list, participants were instructed to 

memorize the words they would see.  

Experiment 1 
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The aim of Experiment 1 was to replicate the main results of Gelfand and Bjork (1985) and 

Pastötter and Bäuml (2007), as in these studies there were no costs of the F-instruction when 

the to-be-forgotten list was the only study list in the forget condition. 

Materials and Methods 

Participants. Participants were 60 Hungarian undergraduate students in Experiment 1 

(native Hungarian speakers; 30 men and 30 women; age range: 18-28 years). Participants 

were randomly assigned into either a forget group (n = 30) or a remember group (n = 30). 

Subjects (in each experiment) received extra course credits for their participation.  

All participants (in each experiment) gave written informed consent. The study was 

approved by the Ethical Committee of the Budapest University of Technology and 

Economics, Hungary.  

Design and procedure. Half of the subjects (in both experimental groups) were 

presented with the List A words, whereas the remaining participants were presented with the 

List B words. Participants in the forget group were given a forget instruction immediately 

after the presentation of the study list. There was no forget instruction in the remember group. 

Importantly, contrary to a standard directed forgetting task, subjects were not given a 

second study list. Instead, participants were given a list of arithmetic distractor tasks to solve 

them on paper (for eight minutes). Following the delay, participants’ memory was tested in a 

free recall task. 

Results and Discussion 

Recall rates (Figure 1a) were compared between the groups (forget vs. remember) by 

conducting an independent samples t-test. We found no significant difference between the 

groups, t(58) = 0.749, p = .457, d = 0.197. These results support that a forget instruction after 

the presentation of a list without a consecutive study list is not enough to the suppression of 

the to-be-forgotten items.  
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Figure 1 

Memory performance in Experiment 1 (A), Experiment 2 (B), and Experiment 3 (C). 

 

Notes. (A) In Experiment 1 participants were given only one study list, and no cost of the 

forget instruction was found. In Experiment 2 (B) and Experiment 3 (C) participants were 

presented with two study lists, and were given a forget instruction for the second list after its 

presentation. Whereas subjects were first asked to recall the List 2 items in Experiment 2, 

subjects were first asked to recall the List 1 items in Experiment 3. In both experiments, a 

significant cost of the forget instruction was found.  

*
 Significant between-subjects difference at the level of p < .05. 

**
 Significant between-

subjects difference at the level of p < .01. Error bars represent the standard error of the mean. 

 

Experiment 2 

Experiment 1 replicated the results of Gelfand and Bjork (1985) and also of Pastötter and 

Bäuml (2007), as it was found that without a post-cue study list no cost of F-instruction 

emerged. Experiment 2 examined whether the F-instruction for List 2 items could be 

successful, if there was another list (List 1) acquired right before the to-be-forgotten list. In 

order to reduce the output interference effect of to-be-remembered items on the recall 
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performance of to-be-forgotten items (see Anderson, 2005) the output order was controlled 

and participants were required to recall the List 2 items first.  

Materials and Methods 

Participants. Participants were 60 Hungarian undergraduate students in Experiment 2 

(native Hungarian speakers; 38 men and 22 women; age range: 18-28 years). As in 

Experiment 1, subjects were randomly assigned into either a forget group (n = 31) or a 

remember group (n = 29).  

Design and procedure. Subjects were given two study lists in Experiment 2. Half of 

the subjects (in both experimental groups) were first presented with the List A words and then 

with the List B words, while the remaining participants were first presented with the List B 

items followed by the presentation of the List A items.  

 Contrary to a standard directed forgetting task, subjects in the forget group were not 

given a forget instruction following the presentation of the first study list. Instead, participants 

were given a second study list. Immediately after the presentation of the second list, 

participants in the forget group were given a forget instruction for the second list (but not for 

the first list). There was no forget instruction in the remember group.  

The presentation of the two study lists was followed by an eight-minute delay while 

participants were given arithmetic distractor tasks. Participants’ memory was tested in a free 

recall task after the delay. They were first asked to recall the List 2 words and then the List 1 

words. Note that in this experiment the forget instruction was given for the List 2 items; 

therefore, participants were directed to recall the second list first in order to eliminate output 

interference effects (see Anderson, 2005). 

Results and Discussion 

Only items recalled from the correct list were included in the analyses. Memory performance 

(i.e., correct recall without intrusion errors) in Experiment 2 is illustrated in Figure 1b. 
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Whereas the forget group recalled fewer List 2 items than participants did in the remember 

group, t(58) = 2.283, p = .027, d = 0.600, there was no significant group difference in the 

recall rates for the List 1 items, t(58) = 0.698, p = .488, d = 0.183. In brief, a significant cost 

of the forget instruction was seen for the second study list without a benefit for the first study 

list. 

 Participants made only a few intrusion errors (i.e., sometimes they recalled items from 

the first study list when they were instructed to recall the List 2 items and vice versa). We 

found no difference between the groups in the number of intrusion errors, see Table 1. 

 

Table 1.  

Intrusion errors in Experiment 2. 

Lists Groups Descriptive statistics  Mann-Whitney 

  M SEM Med Min Max  U p r 

List 1 Forget 0.48 0.14 0 0 3  385.00 0.30 0.14 

Remember 0.72 0.17 0 0 3     

List 2 Forget 0.19 0.14 0 0 4  435.00 0.74 0.07 

Remember 0.03 0.03 0 0 1     

Notes. M = mean, SEM = standard error of the mean, Med = median. Values of descriptive 

statistics represent nominal data (not percent).  

 

In Experiment 2, a significant cost of the forget instruction was found without the 

encoding of a post-instruction study list. This result is in contrast to the result of Experiment 

1, where no significant difference was found in memory performance without a post-

instruction study list. Because the only difference between Experiment 1 and 2 is the presence 
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of a pre-instruction study list (List 1) in Experiment 2, these results point to an interpretation 

that instead of the post-instruction encoding of some new information, the presence of any 

relevant information during the entire experimental session is the critical factor in eliciting a 

difference between the forget and remember groups in their memory performance. However, 

we acknowledge that this interaction should be interpreted with caution, because this 

interpretation is based on a cross-experiment comparison.  

A further result of Experiment 2 is that despite the successful suppression of the List 2 

items in the forget group, no benefit in the recall of List 1 items emerged. This result is 

consistent with the reset-of-encoding hypothesis (Pastötter & Bäuml, 2010) and the context-

change account of directed forgetting (Sahakyan & Delaney, 2005; Sahakyan & Kelley, 

2002), because these theories suggest that the benefit of the F-instruction is due to the 

improved encoding of the post-instruction items, therefore improvement in recall of to-be-

remembered items when these items were encoded before the to-be-forgotten items is not 

expected. 

Experiment 3 

The aim of Experiment 3 was to replicate the main results of Experiment 2 with a reversed 

output order at final recall. In Experiment 2 the effort to recall the to-be-forgotten list after 

being told it could be forgotten might have reinstated the list 2 items and context, which then 

may have provided a degree of retroactive interference different than in the remember-cue 

condition.  Therefore, we asked participants to recall List 1 items first then List 2 items. To 

exclude any items specific effects on our results we used a new word pool and slightly smaller 

learning lists to enhance the average memory performance of the participants in Experiment 

3.  

Materials and Methods 
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 Participants. Forty participants took part in Experiment 3 (Hungarian native speakers; 

13 men and 27 women; age range: 20-28 years) who were randomly assigned into either a 

forget group (n = 20) or a remember group (n = 20).  

 In Experiment 2, subjects were first asked to recall the List 2 items, and then, the List 

1 words to reduce output interference effects (see Anderson, 2005). In contrast, In Experiment 

3, we used a different output order, i.e., subjects were first asked to recall the List 1 items, and 

then, the List 2 words. Therefore, in Experiment 3, we predicted a larger directed forgetting 

effect (see e.g., Conway et al., 2000), and we included fewer participants in the third (n = 40) 

than in the second experiment (n = 60).  

Design and procedure. Half of the subjects (in both experimental groups) were first 

presented with the List C words, while the remaining participants were first presented with the 

List D words. As in Experiment 2, the forget instruction was given for the second list after its 

presentation and not for the first list. However, contrary to Experiment 2, in the free recall 

phase participants were first asked to recall the List 1 items and then the List 2 words. All 

other experimental conditions and parameters were identical to the conditions and parameters 

of Experiment 2. 

Results and Discussion 

Only items recalled from the correct list were included in the analyses. For memory 

performance (i.e., correct recall without intrusion errors), see Figure 3c. Participants in the 

forget group recalled fewer List 2 items than participants did in the remember group, t(38) = 

3.390,  p = .002, d =1.100, and we found no group difference in recall success for the List 1 

items, t(38) = 0.265, p = .793, d = 0.086. In sum, a significant cost of the forget instruction 

was seen for the second list without a benefit of the remember instruction for the List 1 words. 

Just as in the second experiment, participants made only a few intrusion errors. We 

found no difference between the groups in the number of intrusion errors, see Table 2. 
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Table 2.  

Intrusion errors in Experiment 3. 

Lists Groups Descriptive statistics  Mann-Whitney 

  M SEM Med Min Max  U p r 

List 1 Forget 0.25 0.12 0 0 2  196.00 0.84 0.02 

Remember 0.35 0.17 0 0 2     

List 2 Forget 0.55 0.20 0 0 3  147.00 0.07 0.31 

Remember 0.10 0.07 0 0 1     

Notes. M = mean, SEM = standard error of the mean, Med = median. Values of descriptive 

statistics represent nominal data (not percent).  

 

General Discussion 

In three experiments we presented findings suggesting that post-instruction encoding of a new 

study list is not a necessary requirement for the list-method directed forgetting. In our study 

we showed  that directed forgetting did not appear when the to-be-forgotten list was the only 

study list (Experiment 1), however, it was present when a to-be-remembered study list was 

presented for the participants before the F-instruction (Experiment 2 and 3). To our 

knowledge, this is the first published directed forgetting study which found significant 

directed forgetting cost in free recall without post-instruction encoding of new information. 

 Earlier, three studies investigated the selectivity of the F-instruction on pre-instruction 

information. Sahakyan (2004) presented three study lists for participants, and each study list 

was followed by an instruction either to forget or to remember the preceding study list. There 

were three conditions in this study. Participants were instructed either to remember all three 

study lists (RRR) or to forget the first list (FRR) or to forget the second list (RFR). The results 
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showed a significant cost of the F-instruction when the first list was designated as the to-be-

forgotten list (FRR). However, when the F-instruction was given following the second study 

list (RFR) the cost of F-instruction was present on both List 1 and List 2. In other words, the 

F-instruction of List 2 items extended to List 1 items. The results showed that F-instruction 

was not selective, all pre-instruction items were forgotten, and that was consistent with the 

context-change account, which predicts no selectivity in list method directed forgetting. 

Delaney et al. (2009) used a 2-list directed forgetting procedure and asked participants to 

forget a part of the information presented in List 1. According to their results, participants 

were able to forget a subgroup of List 1 information if this subgroup of List 1 information was 

unrelated to the to-be-remembered items. Although there is a range of successful replications 

and extensions of the results of Delaney and colleagues (Aguirre, Gómez-Ariza, Bajo, 

Andrés, & Mazzoni, 2014; Aguirre, Gómez-Ariza, Mazzoni, & Bajo, 2017; Gomez-Ariza, 

Iglesias-Parro, Garcia-Lopez, Díaz-Castela, Espinosa-Fernandez, & Muela, 2013), there are 

two studies which failed to replicate the selective directed forgetting effect (Storm, Koppel, & 

Wilson, 2013; Akan & Sahakyan, 2018). 

Kliegl et al. (2013) used a 3-list directed forgetting procedure, and found selective 

directed forgetting cost on List 2 items (RFR condition) (see also Kliegl, Wallner, & Bauml, 

2018). The results of these studies support the idea that intentional forgetting could be 

selective, however, both studies from Kliegl and colleagues presented participants with a 

further study list following the F-instruction Kliegl et al., 2013; 2018. In sum, there is 

experimental evidence that the F-instruction can selectively decrease the accessibility of 

irrelevant information, however, only if there is some post-instruction learning presented for 

the participants. The results of Experiment 2 and 3 in the present study showed that directed 

forgetting could be selective, as the effect of the F-instruction did not extend to List 1 in this 

experiment, and the selective forgetting of pre-instruction items did not rely on post-
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instruction learning. Our findings are partly compatible with recent versions of the retrieval 

inhibition and the context-change accounts (Delaney et al., 2009; Kliegl et al., 2013). It is a 

central element of the retrieval inhibition account that intentional forgetting is induced by the 

increased interference during second list learning and the forget-instruction (Bjork, 1989). 

The context-change account of directed forgetting assumes that both context change prompted 

by the F-instruction and retrieval advantage of interfering List 2 items modulate the size of 

directed forgetting effect (Sahakyan and Kelley, 2002). Our results support the key role of 

interference in directed forgetting. In line with these accounts, our results show that some 

kind of interfering memory is necessary for successful directed forgetting. However, some of 

our results could be problematic for both theories, as retroactive interference and post-cue 

encoding played no role in successful directed forgetting in our experiments. One possible 

solution for the contradiction if we assume that the standard directed forgetting procedure 

with a post-cue learning list and our procedure involve only partly overlapping cognitive 

processing. A possible difference, in terms of cognitive processing, between the standard 

directed forgetting procedure and our experimental design is that in the former paradigm the 

need to forget the List 1 items interacts with retroactive interference effect of List 2 learning. 

In contrast, in our experimental design there is no further learning after the F-instruction. 

Therefore, participants might retrieve automatically List 1 items in order to forget List 2 

items. In other words, it is a possibility that in our experimental design the successful directed 

forgetting is modulated by the need to forget List 2 items and the automatic retrieval of List 1 

items. Further experiments are needed to test the above speculative idea that directed 

forgetting induced by retroactive and proactive interference are involving partly different 

cognitive processes. 

The findings of the present study are in line with earlier results of Conway et al. 

(2000) who demonstrated that the level of interference of to-be-remembered items is a key 
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factor in directed forgetting effect. The interactive effect of the F-instruction and the proactive 

or retroactive interference of to-be-remembered items could elicit the suppression of to-be-

forgotten items even if the encoding of the items took part in a form of incidental learning 

(Geiselman et al., 1983). The intentional list-method directed forgetting procedure is a model 

case of goal-related learning, where a participant has to acquire some relevant information 

while having to suppress irrelevant information. From the perspective of an adaptive cognitive 

system we can assume, that participants are able to produce an intentional suppression of 

successfully studied information by being informed which information is relevant and which 

is irrelevant from all the information they met during the entire experiment. In the present 

study, it was shown that participants used the F-instruction to suppress the to-be-forgotten 

information without any post-instruction learning, if they were presented with proactively 

interfering information to learn, the benefit of which made adaptive to forget irrelevant 

information.  
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