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3 Is retrieval-induced forgetting an 
inhibitory process? 

 
 

Abstract 
M. C. Anderson, Bjork and Bjork (1994) proposed an inhibitory 

explanation for the retrieval-induced forgetting phenomenon. The basic idea 
behind this account is that during the recall of a target item related, but 
irrelevant items, are also activated hence competing for recall. To control this 
competition these non-target items are inhibited leading to impaired recall later 
on. In the present study we focused on this competition/inhibition mechanism. 
We presented non-target items subliminally just before the recall of target item 
in order to trigger greater competition of the non-target items. Since greater 
competition leads to greater inhibition according to the inhibition theory, these 
subliminally presented items should have been impaired to a greater degree 
than items not presented subliminally. In the present experiments we did not 
find such a pattern: the recall of the non-target items were similar in both 
conditions hence no evidence was found for an inhibitory process. 

 

 
 

3.1 Introduction 

The impaired recall of information that is caused by the practice 
of other information related to the same cue is referred as retrieval-
induced forgetting (e.g. M. C. Anderson, Bjork & Bjork, 1994; M. C. 
Anderson 2003). This type of forgetting (interference) is often explained 
by strength-based models for retrieval (J. R. Anderson, 1983a, 1983b; 
Mensink & Raaijmakers, 1988). These models claim that when certain 
information is recalled given a particular cue, the association between 
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this information and the cue is strengthened. Strengthening a cue-item 
association in turn decreases the relative strength of the association 
between the cue and other items. Hence when the cue is presented again 
on a later memory test, the strengthened information blocks the recall of 
the related, but not practiced information.  

Since the early nineties an alternative explanation has been 
given for retrieval-induced forgetting, an explanation that rejected the 
importance of the associative strength between cue and item, and 
attributed the effect to inhibitory processes (e. g. M. C. Anderson et al. 
1994). According to the inhibitory account, during the recall of a 
specific item other information that is related to the cue is also activated 
and competes for recall. To overcome the competition the interfering 
information has to be inhibited. This inhibition is relatively long lasting 
resulting in the impaired recall of the inhibited information on a later 
test. 

The most frequently used paradigm to investigate retrieval-
induced forgetting is the retrieval practice paradigm. This paradigm 
consists of three phases. In the first, study phase, participants learn a list 
of category-item pairs where each category consists of several items. In 
the second, retrieval-practice phase, half of the items from half of the 
categories are practiced. After a distraction task the test phase is given 
in which all the items from all the categories have to be recalled. 
Retrieval-induced forgetting is measured by comparing the recall of the 
non-practiced items in the practiced categories (Rp- items) with the 
recall of the non-practiced items in the non-practiced categories (Nrp 
items). The lower recall of the Rp- items compared to the recall of the 
Nrp items is referred to as the retrieval-induced forgetting, since it is the 
retrieval of the practiced (Rp+) items that induces the forgetting of the 
Rp- items. 

The basic retrieval-induced forgetting effect obtained in the 
retrieval practice paradigm can be explained both by strengthening of 
cue-item associations and by inhibitory processes. M. C. Anderson and 



Is RIF an inhibitory process? 

65 
 

his colleagues (1994), however, claimed that certain findings, obtained 
in this paradigm, are inconsistent with the predictions of strength-based 
models, and can only be explained by inhibitory processes. In a series of 
experiments M. C. Anderson et al. manipulated item strength by using 
items with high (strong items) and low (weak items) taxonomic 
frequencies. They found greater impairment for strong Rp- items than 
for weak Rp- items. According to their reasoning strong Rp- items 
compete more during retrieval of the Rp+ items compare to weak Rp- 
items, hence more inhibition is needed to overcome this competition. 
This greater inhibition in turn leads to greater impairment later on. 
Moreover they argued that the strength-based models could not explain 
this result, because these models predict the opposite pattern, i.e. the 
decrease should be larger for weak Rp- items than for strong Rp- items.5 
The assumption that the degree of retrieval-induced forgetting depends 
on the strength of the non-practiced items is called interference-
dependence.  

Studies on the interference-dependence property of the 
inhibitory account have obtained both results supporting this hypothesis 
and results rejecting it. Bäuml (1998) for instance, investigated the 
effect of item strength in output interference. In his study participants 
learned a list of words containing strong and moderate, or weak and 
moderate items. In the test phase, the recall order of the items was 
determined by their strength: Strong or weak items were recalled before 
the moderate items or vice versa. He found impaired recall for the 
strong items when they were tested after the moderate items. On the 
other hand weak items were not affected by the testing positions. Bäuml 
argued that strong items competed to a greater extent than weak items 
during moderate item recall, and therefore they were inhibited to a 
greater degree, which in turn resulted in impaired recall. This result thus 
follows the pattern expected by the interference-dependence 

                                                      
5 Actually, the status of this prediction is a bit unclear (see Jakab & 
Raaijmakers, 2009, p. 608).  
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assumption. Storm, Bjork and Bjork (2007) found further support for 
interference-dependence. In an experiment they combined the retrieval 
practice paradigm with the directed forgetting procedure. After learning 
a list of category-item pairs, participants were instructed to remember or 
to forget the pairs they had just learned. Storm et al. found retrieval-
induced forgetting in the remember condition, but no effects in the 
forget condition. They reasoned that in the remember condition the non-
target items were more activated and thus competed to a greater extent, 
which in turn resulted in greater impairment. Again the strength of the 
non-target item seemed to influence the amount of inhibition. 

Contrary to the above-mentioned experiments, other studies 
found no evidence for interference-dependence. Williams and Zacks 
(2001) replicated the experiment of M. C. Anderson et al (1994), and 
found the same amount of impairment for weak and strong items. 
Furthermore Major, Camp and MacLeod (2008) manipulated item 
strength by generating or reading the category-item pairs during the 
study phase. They argued that generating an item should lead to a 
stronger association between cue and target. Indeed, items on average 
were better recalled in the generate condition than in the read condition. 
Retrieval-induced forgetting, however, was similar in both conditions. 
Finally, the results of Jakab & Raaijmakers (2009) also contradicted the 
interference-dependence assumption. We used the standard retrieval 
practice paradigm, and manipulated item strength by varying the 
positions of the Rp+ and Rp- items within their category in the study 
phase. It was predicted that Rp- items that are presented earlier in a 
category will form stronger associations with the cue and therefore 
should interfere more with the Rp+ items during practice, which in turn 
should lead to greater impairment of the Rp- items in the test phase. Our 
results, however, did not support such an assumption. Although we did 
find the expected within category serial position effects for both the 
baseline items and the Rp- items, the amount of inhibition did not 
depend on the position of the item and was similar in all positions. The 
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last experiment of Jakab and Raaijmakers showed a similar pattern. In 
this experiment Rp- items were strengthened by being presented twice 
during the study phase. Again the amount of retrieval-induced forgetting 
was similar for weak and strong items.  

In summary, the results of the above-described studies on the 
interference-dependence assumption are ambiguous. The kind of 
manipulation used to vary item strength does not account for these 
conflicting results. Both implicit and explicit manipulations of item 
strength have led to either support or rejection of the hypothesis.  

3.2 Present study 

The aim of the present study was to investigate the interference-
dependence assumption more closely by focusing on the process of 
inhibition during the practice of the target items. We presented a non-
target item subliminally just before the recall of a target item in order to 
trigger greater competition by the non-target items. Since greater 
competition leads to greater inhibition according to the inhibition 
theory, these subliminally presented non-target items should be 
impaired to a greater degree than non-target items that were not 
presented subliminally. For our manipulation it was essential that the 
subliminal presentation of the non-target item leads to semantic 
activation, since only in this case can we expect an increase in 
competition. Therefore the aim of Experiment 1 was to investigate 
whether subliminally presenting an item indeed leads to its semantic 
activation. There is ample evidence in the masked repetition priming 
literature that presenting an item twice in succession speeds up the 
recognition of the item in the second presentation (e.g. Scarborough, 
Cortese & Scarborough, 1977; Evett & Humphreys, 1981; Jacoby & 
Dallas, 1981; Forster & Davis, 1984; Tenpenny, 1995). Similar results 
were found using a word-stem completion task. When an item was 
presented subliminally before the target word-stem, the probability 
increased that the word-stem was completed with this subliminally 
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presented word (e.g. Forster, Booker, Schacter & Davis, 1990; Debner 
& Jacoby, 1994; Merikle, Joordens & Stolz, 1995). In Experiment 1 we 
also used masked repetition priming in word stem completion. The 
present experiment, however, differed from the previous priming studies 
in two aspects. First, in previous studies on word stem completion the 
stimuli consisted of a list of unrelated words. In the present experiment 
sets of words were used that belonged to several categories. Second, in 
the previous studies participants were provided only with the first letters 
of the target (e.g., prime: “elastic”, target:  “ela__”); in our experiment 
the category name was also added (e. g., prime: ‘apple”, target: “FRUIT 
–ap___”) to maintain the similarity with the retrieval-practice phase of 
the retrieval practice paradigm (M. C. Anderson et al., 1994). In 
summary, our first experiment examined whether masked priming 
improves the performance on a word completion task when the category 
to which the item belongs is also provided. Moreover we also examined 
whether the priming effects, if indeed present, are due to the activation 
of semantic or perceptual representations of the items.  

Three types of prime-target combinations were created. In the 
Same condition the target trial (e.g. “FRUIT – ap___”) was preceded by 
the target item itself (e. g., “apple”); in the Same-in-Capitals condition 
the target was also preceded by the target item, but now the target item 
was presented in capitals (e.g., “APPLE”).  This condition was 
constructed to investigate whether the priming effects are based on a 
lexical-semantic contribution or due to the orthographic properties of 
the prime. Blaxton (1989) found that perceptually driven tasks are 
influenced by the switch of typography between study and test phase, 
but that conceptually driven tasks are not affected by such a change. 
Therefore any differences between the two experimental conditions 
would suggest the influence of perceptual processes. In the third 
condition the target was preceded by an unrelated word (e. g., bike). 
This condition denoted as the Unrelated condition was used as the 
baseline. We compared the Same with the Unrelated condition to 
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investigate whether presenting the target item subliminally before the 
presentation of the category-stem pair increases the likelihood that the 
word stem will be completed with the primed item. If target items are 
indeed recalled better in the Same condition than in the Unrelated 
condition, it demonstrates that the subliminal priming activates (some 
representation of) the target item. Furthermore we compared the Same-
in-Capitals condition with the Unrelated condition to determine if 
indeed the semantic representation of the target item was activated, 
facilitating its retrieval in the category-stem completion task. If priming 
effects are only found in the Same condition but not in the Same-in-
Capitals condition then we must conclude that the priming was purely 
perceptual and that the semantic representation was not activated at all 
by the prime. Finally we compared the Same and the Same-in-Capitals 
priming conditions to investigate whether perceptual similarity 
influences the priming effects in general. If a difference is observed we 
will present the primes in capitals in further experiments to minimize 
effects of the perceptual representation. 

We used three prime durations (40, 50 and 60 ms) in order to 
determine the optimal presentation time for the primes, i.e. the duration 
time with the most activation of the prime without conscious awareness.  

3.3 Experiment 1 

3.3.1 Method 

Participants 

Twenty-seven students from the University of Amsterdam 
participated in the experiment in exchange for course credits or 
payment. The average age of the participants (13 male and 14 female) 
was 22.29 years (SD=4.4). All had normal or corrected to normal vision. 
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Design 

Two factors were manipulated within subjects: The type of the 
prime and the duration of prime. Prime type had three levels: In the 
Same condition the target item was presented in lower case letters (e.g., 
“apple”); in the Same-in-Capitals condition the target item was 
presented in capitals (e.g., “APPLE’) in the Unrelated condition an 
unrelated item was presented as the prime (e.g., “bike”). Prime duration 
also had three levels: the primes were presented for 40, 50 or 60 
milliseconds. The counterbalancing of the items in the different 
conditions resulted in nine lists.  

Materials 

 Category and exemplar selection 

Categories were selected from the Storms (2001) and from the 
Camp, Jakab and Raaijmakers (2010) category norms. Seven 
experimental categories (insects, music instruments, body parts, sports, 
vehicles, weapons, illnesses) were selected from the Storms norms, and 
ten categories (flowers, trees, animals, drinks, clothing, metals, 
furniture, herbs, fish and birds) were selected from the Camp et al 
norms. Another three categories (precious stone, tools, unit of time) 
were used as fillers. All category names were unambiguous, had a 
length of one word and at most three syllables. We chose categories 
with similar taxonomic frequency distributions. 

Eight exemplars were chosen from 16 categories, and seven 
exemplars from one category. A total of 135 items were selected of high 
and moderate taxonomic frequency. The average taxonomic frequency 
was 15.6 (range 4-30, median 16) for the categories that were drawn 
from Storms’ (2001) category norms, and 13.75 (range 3-42, median 
12.5) for the categories drawn from Camp et al.’s (2010) category 
norms. Each item within a category had a unique initial-two-letters stem 
in order to avoid interference between items. The length of the items 
was between four and eight letters (average 5.58).  
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 List construction 

The words from the fifteen categories were subdivided into 9 
sets. Each set consisted of one or two items from a category. All the 9 
sets of target items were used in a list. Prime type was manipulated by 
presenting three sets in the Same condition, three sets in the Same-in-
Capitals condition and three sets in the Unrelated condition. In the Same 
condition the target item was presented as a prime just before the 
presentation of the category-stem pair; in the Same-in-Capitals 
condition the target item was again presented but in upper case letters; 
in the Unrelated condition the targets were primed with one of the items 
from the filler category. Within one prime type condition the three sets 
were presented 40, 50 or 60 milliseconds. The counterbalancing of the 
sets resulted in nine lists. The lists were randomized for each participant 
individually during the experiment.  

 

 

 

Figure 1. The sequence of displays of trials for presenting items 
subliminally in all experiments 
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Procedure 

The experiment was programmed in E-prime (Schneider, 
Eschman, and Zuccolotto, 2002). Participants were tested individually 
on a Pentium G3 computer. They were seated in front of the computer 
and were instructed to read the instructions on the computer screen. 
After reading the instructions participants pressed the space bar to start 
the experiment. Each trial began with a blank screen for 500 ms after 
which a plus sign was presented in the middle of the screen for 1000 ms, 
followed by another blank screen for 500 ms. After the blank screen the 
mask was presented for 70 ms. The masks were generated using 
symbols (e.g., $%&@%$@#@&$#) and each mask was 12 characters 
long. On each trial a different mask was presented. The mask was 
followed by the prime for 40, 50 or 60 ms. Immediately after the prime 
the target was presented, thus masking the prime. Participants had 10 s 
to complete the word. After completing the target, participants pressed 
enter and the next trial was presented. Figure 1 shows the typical 
sequence on each trial. The task took 20 minutes. After the experiment 
participants were asked to fill in an exit interview by which we 
investigated whether participants were aware of the subliminal primes 
during the word-stem completion task. 

3.3.2 Results and discussion 

Before the analysis the data of each participant was checked for 
spelling. Typical spelling mistakes were corrected and items missing 
one letter were completed. The average completion percentage was 
computed for each participant in the nine conditions based on the 
corrected data set. The same procedure was applied in the subsequent 
experiments before analyzing the data. Completion percentages were 
analyzed using a repeated measures analysis of variance (ANOVA) in 
which prime type and prime duration were used as within-subject 
factors. An alpha level of .05 was used for all statistical tests.  
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Table 1 shows the mean completion percentage for each 

condition. A significant main effect was found for prime type, 
F(2,36)=26.78, p<.001. A planned comparison revealed improved 
completion percentage in the Same condition (M = 64%) compared with 
the Unrelated condition (M = 50%), F(1,18)=35.35, p<.001, and a 
similar pattern was obtained for the Same-in-Capitals condition (M = 
63%) compared with the Unrelated condition (M = 50%), 
F(1,18)=43.83, p<.001. The two experimental conditions, Same (M = 
64%) and Same-in-Capitals (M = 63%), did not differ significantly, 
F(1,18)<1. The main effect of the prime duration was also significant, 
F(2,36)=5.23, p=.010. A planned comparison showed higher completion 
from 50 ms (M = 58%) to 60 ms (M = 62%), F(1,18)=5.21, p=.035, and 
from 40 ms (M = 56%) to 60 ms (M = 62%), F(1,18)=4.95, p=.003; but 
there were no differences between 40 ms (M = 56%) and 50 ms (M = 
58%), F(1,18)<1. The Prime Type-Prime Duration interaction was not 
significant, F(4,72)=1.39, p=.25. 

The observed data pattern indicates that subliminal priming of a 
word improves performance on a subsequent word completion task, 
hence replicating the pattern found in other experiments using repetition 

 Prime Type 

Prime 

Duration

Same Same-in-Capitals Baseline 

M SE M SE M SE 

40 ms .61 .03 .60 .03 .49 .03 

50 ms .60 .03 .64 .03 .51 .03 

60 ms .71 .03 .67 .02 .49 .03 

Table 1. Mean recall rates for target items as a function of prime type and 
prime duration in Experiment 1 
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priming in word stem completion (e. g. Forster et al. 1990; Debner & 
Jacoby, 1994; Merikle et al., 1995). Moreover the repetition priming 
effects were caused by the activation of the semantic representation of 
the items, since switching the typography from uppercase primes to 
lower case targets did not affect the amount of priming.  

Finally, the highest completion rates were obtained when the 
prime was presented for 60 ms. There are two sources of evidence for 
the assumption that primes were not consciously visible. First, in the 
exit-interview, none of the participants reported seeing the prime words. 
Second, the recall percentages in the Same (M = 71%) and the Same-in-
Capitals (M = 67%) conditions were far from ceiling. In summary, the 
present results prove that subliminal presentation activates semantic 
representations, which in turn affects the performance in the word stem 
completion task. Therefore this method is a suitable one for the main 
purpose of the subsequent experiments, which is to activate non-target 
items in a retrieval practice task just before the retrieval of the target 
words.  

3.4 Experiment 2 

As previously stated, the purpose of the present experiment was 
to investigate the hypothesis that competition and in turn inhibition of 
non-target items during retrieval practice of the target item is the cause 
for retrieval-induced forgetting. In Experiment ,1 we developed a 
procedure to trigger the subliminal activation of semantic representation 
of words. In Experiment 2, we added an extra condition in which the 
prime words were related to the target. Similarly to Experiment 1, 
subliminal presentation should activate semantic representation of the 
prime, but, from an inhibition hypothesis, in the newly added condition, 
this activation should not lead to positive effects on target item retrieval. 
Rather it should lead to impaired recall for the activated non-target 
items on a later memory test. According to the interference-dependence 
property of the inhibitory account stronger items are inhibited more than 
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weaker items, because they are competing more during retrieval of the 
target item. This greater competition is caused by greater activation of 
these items. Similarly subliminal presentation also leads to greater 
activation, and since related items are used as primes, it should also lead 
to greater competition. This greater competition, in turn, should result in 
greater inhibition and thus in impaired recall. 

The method employed in the second experiment was based on 
the retrieval practice paradigm developed by M. C. Anderson et al. 
(1994). It was an extended version of the task we used in our first 
experiment. We changed five aspects of the procedure that was 
introduced in Experiment 1. First, we eliminated the Same-in-Capitals 
condition and replaced it with a new condition (Related) where a related 
item (e.g. “pear”) was presented just before the target appeared (e.g. 
“FRUIT – ap___”). Since there were no differences found between the 
Same and Same-in-Capitals conditions, using both conditions was 
redundant. We kept the Same condition in order to be able to check 
whether subliminal priming still occurs, and the Unrelated condition for 
comparisons. This resulted in three Prime conditions: Same, Related and 
Unrelated.  

Second, we used one prime duration only: In the second 
experiment all primes were presented for 60 ms. This presentation time 
led to the largest priming effect in Experiment 1, while still keeping the 
primes subliminal.  

Third, in order to measure inhibition of the non-target item an 
extra test phase was introduced, resulting in two phases in the 
experiment. In the first phase, from now on termed the study phase, 
participants carried out the same task as in Experiment 1. They were 
presented with a category-plus-first-two-letters-stem (e.g. “FRUIT – 
ap___”) that they had to complete. The target trial was preceded by a 
same (e.g. “apple”), a related (e.g. “pear”) or an unrelated, baseline, 
(e.g. “bike”) prime. After completing all the items in the study phase a 
test phase followed. The test phase was similar to the study phase: 
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Participants had to complete a category-plus-first-two-letters-stem. But 
now the items that had to be completed were the related items that 
served as a prime in the study phase (e.g. “FRUIT – pe__”) in the 
Related condition. In the other two conditions (Same and Unrelated) the 
related words were new items. There were no primes presented during 
the test phase, instead a string of X’s was presented to make the task 
visually comparable to the initial study phase. Figure 2 shows the type 
of prime and target in the study and the test phase in the three different 
conditions. Since the related items were only presented in the Related 
condition in the study phase, any differences in the recall of these items 
between the Unrelated and Related conditions in the test phase should 
derive from the subliminal presentation during the study phase. If 
indeed competition during the study phase leads to inhibition, then the 
performance in the test phase should be lower in the Related than in the  
Unrelated condition.  

 

 

Figure 2. An example of primes and targets in the Study and Test phase 
for Experiment 2, 3 and 4  

Study phase 

Test phase 

 
XXXXX 

 
FRUIT - pe 

 
apple 

 
FRUIT - ap 

Same 
condition 

 
XXXXX 

 
FRUIT - pe 
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FRUIT - ap 

Baseline 
condition 
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Before we can draw any conclusion from the above described 
comparison, we need to make one further change in the procedure. In 
order to be able to compare the different conditions in the test phase, we 
have to make sure that the target items in the study phase in all 
conditions are learned to the same level. In Experiment 1, we concluded 
that presenting the prime influences the recall of target item leading to 
better recall in the Same condition. Consequently, we have to take into 
account that our related prime might also have an effect on the target 
word completion. There is evidence in the priming literature that 
presenting a related prime before a word fragment influences its 
completion (e.g. Schütz, Schendzielarz, Zwitserlood & Vorberg, 2007). 
If indeed in our experiment a similar effect occurs then the target item 
completion rate will be different in the Related and the Unrelated 
conditions in the study phase. This provides a problem in the 
comparison of the recall of the related items in the two conditions in the 
test phase. The reason is that different recall rates in the test phase could 
also be due to the different amount of interference from the target item 
that was practiced in the study phase. If target items in the study phase 
are recalled better/worse in the Related conditions then they interfere 
more/less in the test phase during the recall of the related item. To solve 
this problem a following change was made in the original procedure. 
Participants carried out the study phase three times in succession. After 
a target item had been completed on the second cycle, participants were 
also given the correct feedback. The third cycle of the study phase was 
introduced to verify whether presenting the correct answer in the second 
cycle indeed helped to equalize performance in the different conditions. 

Finally, we added an extra measure for the inhibitory process. 
In addition to measuring completion rates we also collected data on 
reaction times. Measuring reaction times provided additional 
information on the inhibitory mechanism in two ways: first, competition 
of the related item during target item completion might slow down 
target item retrieval compared to unrelated items (M. C. Anderson, 
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2003; Shivde & M. C. Anderson, 2001); second, it is possible that 
inhibition manifests itself by slowing down the retrieval of the related 
items instead of impairing the success of retrieval (Shivde & M. C. 
Anderson, 2001). We measured reaction time in both the study and the 
test phases. We would expect slower, and probably reduced, target item 
completion when targets are primed with a related item in the study 
phase; and slower retrieval of the inhibited related items in the test 
phase. Reaction times were measured as the time from target 
presentation until the first letter key was pressed during completion.  

In summary, the second experiment aimed to investigate 
whether triggering the related items leads to competition and in turn to 
inhibition of these items resulting in impaired retrieval in a later test 
phase. Moreover, we attempted to capture this inhibitory mechanism 
during the study phase by examining whether it impairs and/or slows 
down target item retrieval.  

3.4.1 Method 

Participants 

Forty-four students from the University of Amsterdam 
participated in the experiment in exchange for course credits or 
payment. The average age of the participants (14 male 30 female) was 
20.65 years (SD=3.4). All had normal or corrected to normal vision. 
None of the students participated in the first experiment. 

Design  

The prime type was manipulated within subjects, and had three 
levels. Similarly to the previous experiment, in the Same condition the 
target item itself was presented as a prime (e.g., “apple” when the item 
was “FRUIT – ap___”); in the Unrelated condition an unrelated prime 
was presented (e.g., “bike’). The third condition was different from 
Experiment 1. In this Related condition an item was presented that was 
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related to the target item (e.g., “pear”). The counterbalancing of the 
items in the different conditions resulted in six lists.  

Materials 

 Category and exemplar selection 

Fifteen out of the seventeen categories of the first experiment 
were used. Two categories (animals and clothing) were omitted in the 
second experiment. The number of items per category was also reduced 
from eight to six items. Another 5 categories (profession, family 
member, tool, color and unit of time) were used for the unrelated items. 
In total 90 experimental items and 15 unrelated filler items were 
selected with high and moderate taxonomic frequency. The average 
taxonomic frequency was 15.26 (range 5-28, median 15) for the 
categories that were drawn from Storms’ (2001) category norms; and 
13.29 (range 3-35, median 12) for the categories drawn from the Camp 
et al. (2010) category norms. The length of the items was between four 
and eight letters (average 5.47). 

 List construction 

The fifteen categories were divided into three sets of five 
categories. In each experimental list all the three sets were used in one 
of the conditions: Same, Related or Unrelated. All sets served in all 
conditions resulting in 6 experimental lists. The words in the categories 
were subdivided into two sets of three items. In half of the study lists the 
first set were used as target and the other set as related item in the test 
phase or vice versa. This resulted in 45 items in each phase. In the study 
lists three types of primes were presented. Similarly to Experiment 1, in 
the Same condition, the target item itself served as the prime (e.g. 
“apple” for the target trial “FRUIT – ap___”). In the Related condition a 
related item from the other half of the category was used as a prime (e.g. 
“pear’ for the target trial “FRUIT – ap___”). In the Unrelated condition 
an unrelated word was chosen from the filler set as a prime (e.g. “bike” 
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for the target trial “FRUIT – ap___”). In the test phase the other half of 
the items of the categories were tested. In the Same and Unrelated 
conditions these items were new to the participants, i.e. they had not 
been presented in the study phase. In the Related condition these items 
had served as the prime in the study phase. In the test phase we 
presented a row of “X” signs as a prime instead of a word in all 
conditions. In this way we kept the procedure similar to the study phase, 
but the tested items were not influenced (or to the same degree) by a 
prime. Note that in the test phase all conditions were the same hence the 
label of the condition refers to the type of the prime used in the study 
phase.  

Procedure 

The procedure was an extended version of that used in 
Experiment 1. The study phase consisted of three cycles of practice 
followed by a test phase. The first cycle of the study phase was the same 
as in Experiment 1. Each trial began with a blank screen for 500 ms. 
Afterwards a plus sign was presented in the middle of the screen for 
1000 ms, followed by another blank screen for 500 ms. After the blank 
screen a mask (e.g., $%&@%$@#@&$#) was presented for 70 ms. The 
mask was followed by the prime for 60 ms. Immediately after the prime 
the target was presented hence masking the prime. Pressing the key of 
the first letter the next screen appeared presenting the target trial plus 
the first letter the participants just typed in. Participants could not detect 
the change of the screen. This technique allowed us to measure reaction 
times. Participants had 10 s to complete the word. After completing the 
target trial, participants pressed enter and the next trial was presented. In 
the second cycle, in the study phase, participants were also provided the 
correct answer. After completing the word stem and pressing the enter 
key a blank screen appeared for 1000 ms followed by the correct answer 
on the middle of the screen for 2000 ms. Then the next trial was 
presented. The third cycle of the study phase was the same as the first 
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cycle. The test phase differed from the first and third cycle of the study 
phase in that an array of 5 “X” signs was presented as a prime on all 
trials.  

3.4.2 Results and Discussion 

Study phase 

Completion percentages were analyzed using repeated measures 
ANOVA with prime type as within-subject factor. Tables 2 and 3 show 
the mean completion percentages and reaction times. The values given 
for the study phase refer to the first cycle of this phase.  

 

 
 

 
 
 

 Prime Type 

 Same Related Baseline No prime 

 M SE M SE M SE M SE 

Study phase         

Experiment 2 .68 .03 .54 .02 .52 .02   

Experiment 3   .55 .03 .52 .03 .55 .03 

Experiment 4 .88 .02 .79 .02 .81 .02   

Test phase         

Experiment 2 .51 .03 .57 .02 .48 .03   

Experiment 3   .53 .02 .53 .03 .53 .02 

Experiment 4 .74 .02 .75 .02 .76 .02   

Table 2.Mean recall rates and response latencies as a function of prime 
type in the study phase in Experiment 2, 3 & 4 
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A significant main effect was found for prime type for the 
completion rates, F(2,76)=33.94, p<.001. A planned comparison 
revealed more completions in the Same condition (M = 68%) compared 
with the Unrelated condition (M = 52%), F(1,38)=48.78, p<.001. 
However no significant difference was found between the Related (M = 
54%) and Unrelated ( M = 52%) conditions, F(1,38)=1.76, p=.19. A 
main effect was also found for prime type for the reaction times, 
F(2,76)=4.48, p=.014. Planned comparisons showed faster responses in 
the Same (M = 2203 ms) compared with the Unrelated condition (M = 
2621 ms), F(1,38)=9.01, p=.005. The reaction times also showed no 
differences between the Related (M = 2485 ms) and the Unrelated (M = 
2621) conditions, F(1,38)=1.20, p=28. Subliminally priming a related 
non-target item did not impair or slow down target item completion. 
Hence, if a process of inhibition occurred during retrieval practice, it did 
not affect the retrieval of the target item. Since we did find priming 
effects in the Same condition, the lack of negative priming in the 
Related condition could not be explained by the lack of priming effect 
in general in the study phase.  

Before the analyses of the test phase we compared the three 
conditions in the third study phase cycle in order to check whether the 
target item was learned to a similar level in the different conditions. A 
repeated measures ANOVA was carried out with prime type as within 
subject factor. A significant main effect of prime type was found, 
F(2,76)=6,38, p=.003. Planned comparisons showed that only the Same 
condition (M = 95%) differed from the Related condition (M = 90%), 
F(1,38)= 19.84, p<.001. Neither the Same (M = 95%), nor the Related 
(M = 90%) condition differed significantly from the Unrelated condition 
(M = 93%), F(1,38)=1.76, p=.19; and, F(1,38)=3.68, p=.06 respectively. 
Since the main focus is on the comparison between the Related and 
Unrelated conditions and the difference at the end of the study phase 
were small and not significant, we will proceed on the assumption that 
the items were equally learned well learned. 
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Test phase 

Using a repeated measures ANOVA a main effect of prime type 
was found in the test phase for the completion rates, F(2,76)=6.20, 
p=.003. A planned comparison showed that items in the Related (M = 
57%) condition were significantly more often completed than in the 
Unrelated (M = 48%) condition, F(1,38)=10.14, p=.003. The Same and 
(M = 51%) and Unrelated (M = 48%) conditions did not differ, 
F(1,38)=1.29, p=.26. The analyses of reaction times showed no 
differences between the three conditions, F(2,76)<1. Consequently, the 
observed pattern contrasts with the expectations based on the inhibitory 
account. The recall of the related items was not impaired, on the 
contrary, it was slightly improved compared to the unrelated items.   

 Prime Type 

 Same Related Baseline No prime 

 M SE M SE M SE M SE 

Study phase         

Exp 2 2203 126 2485 108 2621 112   

Exp 3   2379 122 2410 120 2551 144 

Exp 4 1753 63 2173 95 2187 82   

Test phase         

Exp 2 2799 127 2627 130 2643 127   

Expt 3   2617 143 2697 143 2831 195 

Expt 4 2176 102 2229 103 2166 81   

Table 3.Mean recall rates and response latencies as a function of prime 
type in the test phase in Experiment 2,3 & 4 
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One might argue that this improved performance is due to better 
target item practice in the Unrelated condition: target item recall in the 
Related and Unrelated condition showed a trend to significance. Thus, 
the better recall of the related items in the test phase might be due to the 
fact that target items were practiced to a lower level in this condition, 
and therefore the related items suffered less from the interference by the 
target items. To examine this explanation, we calculated the differences 
in the recall rates between the Related and Unrelated conditions for each 
participant in the third study phase and the test phase. A Pearson’s 
correlation revealed no relationship between the performance of the 
third study phase and the test phase, r(44)=.17, p=.27. Consequently, 
improved recall of the non-target items in the related condition does not 
appear to be due to the lower recall rates of the third phase. It should be 
noted, however, that this type of correlation is not easy to interpret due 
to the effects of subject and item differences.  

In summary, the pattern observed in Experiment 2 demonstrates 
no evidence for inhibitory processes. Presenting the related item 
subliminally during target item retrieval in the study phase did not 
impair the later retrieval of these related items in the test phase, 
compared to items that were not subliminally primed. Moreover, we 
attempted to capture whether the inhibitory process slows down either 
target item retrieval during the study phase or related item retrieval 
during the test phase. We found nor impairment for the target, nor 
impairment for the related items in terms of latency of retrieval.  

However, one might argue that presenting a word as a prime per 
se could impair the process of target item recall. It might be the case that 
any item that is activated by subliminal presentation, to some extent 
competes for recall of the target, and in turn, activates an inhibitory 
mechanism. From this line of reasoning then comparison of the Related 
and Unrelated condition would not be satisfactory to capture the 
inhibitory process, since the unrelated primes also slowed down target 
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item recall. The third experiment was carried out to investigate this 
possibility.  

3.5 Experiment 3 

The aim of our third experiment was to explore whether 
priming a word, other than the target item itself, in general impairs 
target item recall. Consequently, a condition was necessary in which no 
items were presented. In Experiment 3 we eliminated the Same 
condition, and introduced a new condition, the No prime condition. In 
the No prime condition participants were presented a row of X signs in 
place of the prime in the study phase. In this way we kept the conditions 
perceptually similar, but now the prime was not a word anymore. If the 
subliminal presentation of a word itself activates an inhibitory 
mechanism then target item recall should be impaired in the study phase 
both in the Related and the Unrelated conditions compared to the No 
Prime condition.  

3.5.1 Method 

Participants 

Thirty-three students from the University of Amsterdam 
participated in the experiment in exchange for course credits or 
payment. The average age of the participants (8 male and 25 female) 
was 21,33 years (SD=5,85). All had normal or corrected to normal 
vision. None of the students participated in the previous experiments. 

Design  

Similarly to the previous experiments, the prime type was 
manipulated within subjects, and had three levels. In the No prime 
condition a row of “X” sign was presented as a prime; the Unrelated. 
and the Related conditions were the same as in Experiment 2. The 
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counterbalancing of the items in the different conditions resulted in six 
lists.  

Materials and procedure 

The same stimuli were used as in Experiment 2. The 
experimental list differed in the study phase: the Same condition was 
replaced by the No prime condition. In the No prime condition a row if 
“X” sign served as prime. The test phase was the same as in Experiment 
2. The procedure was identical to that used in Experiment 2. 

3.5.2 Results and discussion 

Study phase 

Recall percentages were analyzed using a repeated measures 
ANOVA with prime type as a within-subject factor. Tables 2 and 3 
show the mean completion rates and response latencies for the study 
phase and for the test phase. The main effect of prime type was not 
significant for percentage completion, F(2.54)<1, nor for reaction times, 
F(2,54)<1. Target item completion in the Related and the Unrelated 
conditions did not differ from the No prime condition. Hence, the lack 
of differences between the Related and Unrelated condition in 
Experiment 2 cannot be explained by a general impairment caused by 
using any word as a prime.  

Test phase 

The main purpose of the present experiment was to investigate 
the lack of a noticeable inhibitory process during the study phase in the 
previous experiment. In addition, we determined whether the results 
from the test phase of the previous experiment could be replicated. 
Firstly, we compared the completion rates of the target items in the third 
cycle of the study phase to control for the same level of learning. A 
repeated measures of analyses showed no effect of the Prime Type, 
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F(2,54)<1. Average completion rates and reaction times in the test phase 
were computed for each participant, and the data were analyzed using a 
repeated measures ANOVA with prime type as within-subject factor. 
The main effect of prime type was not significant for completion rates, 
F(2,54)<1, nor for reaction times, F(2,54)<1. Again the retrieval of the 
related items was not impaired in the Related condition compared with 
the Unrelated condition as would be expected from the inhibitory 
account. Contrary to the previous experiment, there was also no 
improved retrieval for the Related condition.  

In summary, the lack of noticeable inhibitory effects in the 
study phase cannot be explained by impaired recall in the Unrelated 
condition. Using a row of X's as a prime leads to the same performance 
in the Related and Unrelated conditions. Moreover, the third experiment 
replicates the lack of an inhibitory effect in the test phase: recall rates 
for the related items in the Related condition were similar to those in the 
Unrelated condition. This result provides additional evidence against an 
inhibitory explanation. 

The lack of inhibitory effects in the previous two experiments, 
however, might still be explainable from an inhibitory view. Since 
participants were not provided by the non-target items before the test 
phase, the related items had to be recalled from the semantic memory. 
In this case one only would expect impaired recall, if inhibition is also 
present for semantic memory and not only for episodic memory. The 
results from previous studies that focused on the question whether 
retrieval inhibition also extends to semantic memory are ambiguous. 
According to Johnson and M. C. Anderson (2004) retrieval-induced 
forgetting indeed impairs access to the semantic representation. In two 
experiments they used a modified version of the retrieval practice 
paradigm. They dismissed the study phase and participants had to 
generate the practiced items from their semantic knowledge given the 
category and first two letters stem cue. They found impaired recall for 
items that were related to the generated items, and this impairment 
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increased with increasing practice. These results support the idea that 
inhibition indeed extends to the semantic representation of the to-be-
inhibited items. 

Another line of research argues that retrieval inhibition only 
impairs episodic access to the item, and that the semantic/lexical 
representation is unaffected by the inhibitory process (Bjork & Bjork, 
1996; Racsmány & Conway, 2006). In an experiment using the directed 
forgetting paradigm, Bjork and Bjork (1996) found no differences 
between the to-be-forgotten and to-be-remembered items using word 
completion. They concluded that retrieval inhibition was only present 
when the learning episode had to be recalled. When semantic cues were 
given (e.g. items had to be completed from semantic knowledge) 
impairment of these items disappeared demonstrating that inhibition 
only impairs the access to the episode. In a series of experiments 
Racsmány and Conway (2006) extended the study of Bjork and Bjork. 
They also used the retrieval practice paradigm to test the idea of 
episodic inhibition. In their experiments participants were tested using 
both an episodic memory test, recall; and a semantic memory task, 
lexical decision. They found impaired performance on Rp- items in the 
recall tasks, but not in the lexical decision task. They concluded that in 
the recall task participants had to access the contents of the episodic 
memory representation. Since the episodic presentation of the non-target 
items were inhibited, their recall on a later test was impaired. On the 
other hand, in lexical decision participants could access the contents of 
the semantic memory representation, and this was not affected by 
inhibition. Therefore in this case impairment was not found.  In 
summary, Racsmány and Conway claim that impairment for the Rp- 
items only occurs if the content of the representation in the test phase is 
accessed from episodic memory, i.e. participants have to recall the 
episode of learning.  

In Experiment 2 and Experiment 3, we did not present the 
crucial items (the related primes) in a learning phase. Therefore 
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participants had to generate the practiced items from their semantic 
memory and any impairment found for the related items would have to 
be due to semantic inhibition. However if retrieval inhibition only 
impairs the access to the episodic memory as Bjork and Bjork (1996) 
and Racsmány and Conway (2006) claim, then one might argue that in 
our experiments no inhibition should be expected.  

Hence in our fourth experiment we added a learning phase, 
making the task more episodic. Before the target items were practiced in 
the study phase, all the items with their categories were presented in a 
learning phase. Participants in the test phase were instructed to fill in the 
category plus letter stem cue with an item from the learned list. Note 
here that the term study phase in our experiment corresponds to the 
retrieval-practice phase of the retrieval practice paradigm and the term 
learning phase refers to the study phase of the same paradigm. With 
such a design the representations of the related non-target items have to 
be recalled from episodic memory. Hence even if inhibition only affects 
the access of episodic memory the related items should still be impaired 
in the test phase. 

3.6 Experiment 4 

3.6.1 Method 

Participants 

Forty-nine students from the University of Amsterdam 
participated in the experiment in exchange for course credits or 
payment. The average age of the participants (35 females and 14 males) 
was 21.16 years (SD=6.34). All had normal or corrected to normal 
vision. None of the students had participated in the previous 
experiments. 
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Design, materials and procedure 

The experimental design and the materials were identical to 
Experiment 2. Additional filler items were used resulting 30 filler items 
in total. The extra items were selected in order to have as many items in 
the filler categories as in the experimental categories. The procedure 
differed from Experiment 2 in that a learning phase was introduced 
before the practice of the target items. In the learning phase participants 
were presented with all the target and non-target and filler items in the 
form of a list of category-item exemplars (e.g. “FRUIT – apple”). In 
total 120 items were presented. In this phase, participants were 
instructed to learn the category item pairs. A “+” sign was presented in 
the middle of the screen for 500 ms, followed by the category-item pair 
for 5 s. After the category-item pair the next trial was presented. The 
procedure for the remaining phases of the experiment was identical to 
Experiment 2.  

3.6.2 Results and discussion 

Study phase 

As in the previous experiments recall percentages were 
analyzed using a repeated measures ANOVA with prime type as within-
subject factor. The mean recall and reaction times are shown in Tables 2 
and 3.A significant main effect was found for prime type for the recall 
percentages, F(2,86)=11.98, p<.001. Similarly to Experiment 2, items in 
the Same condition (M = 88%) were better completed compared with 
the Unrelated condition (M = 81%), F(1,43)=13.96, p<.001. And again 
there was no difference in the completion rates between the Related (M 
= 79%) and Unrelated (M = 81%) conditions, F(1,43)<1. The main 
effect of the prime type was also significant for reaction times, 
F(2,86)=19.64, p<.001. Planned comparisons showed that responses 
were faster in the Same (M = 1753 ms) compared with the Unrelated 
condition (M = 2187 ms), F(1,43)=31.42, p<.001. Again the reaction 
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times were similar in the Related (M = 2173 ms) and the Unrelated (M 
= 2187) conditions, F(1,43)<1. The observed pattern is similar to that of 
Experiment 2, hence the absence of a noticeable effect of inhibitory 
processes in the study phase cannot be explained by the lack of episodic 
learning of the non-related words. Rather, presenting the non-target 
words in the learning phase should have led to more activation of these 
items resulting in an even stronger competition and inhibition during the 
practice. However, if present, these processes do not lead to slowing of 
responses or lower recall. 

Test phase 

Similarly to the previous experiments we compared the recall 
rates in the third cycle of the study phase. No significant differences 
were found for prime type, F(2,86)<1.  The main effect of prime type 
was not significant for recall rates, F(2,86)<1; nor for reaction times, 
F(2,86)<1. These results repeat the pattern found in the previous 
experiments: The performance on the related items is not impaired 
compared to the unrelated items, in contrast to what would be expected 
from an inhibitory account. 

In summary, the lack of inhibitory effects in Experiment 2 and 3 
cannot be explained by the absence of an episodic representation for the 
non-target items. Even if the related items are accessed from episodic 
memory no impairment is found for the related items.  

3.7 General discussion 

The main purpose of the present experiments was to investigate 
the interference-dependence property of the inhibitory account. Greater 
competition of the related items was induced by presenting these items 
subliminally just before the retrieval of the target item. We found clear 
evidence against the interference-dependence hypothesis: Subliminally 
presented items were not impaired compared to items that were not 
presented subliminally. The repetition priming effects in the study phase 
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demonstrate that subliminal priming in general did activate semantic 
representations of the primed items and thus the hypothesis that 
subliminal priming had no effect in general can be rejected.  

Moreover we also focused more closely on the inhibitory 
mechanism during the retrieval of the target item in the study phase. 
Since activation of the related prime was induced artificially by 
subliminal presentation in part of the trials, we could compare target 
item performance on the trials in which a subliminal related prime was 
presented with the trials in which an unrelated item or no prime was 
presented. Based on the predictions of the inhibitory view (M. C. 
Anderson, 2003; Shivde & M. C. Anderson, 2001) we assumed that the 
inhibitory process activated by the related prime should affect retrieval 
of the target item either in the probability of retrieval or in the time 
needed for retrieval. In three experiments we could not observe any 
effects of such a mechanism.  

In the present paper we developed a new procedure to examine 
the inhibitory processes proposed by M. C. Anderson et al. (1994). We 
modified the retrieval practice paradigm developed by M. C. Anderson 
et al. We induced competition on some of the trials and we compared 
trials with and without induced competition. To trigger competition we 
used subliminal priming of the non-target items. Before we could apply 
such a procedure we had to control whether subliminal priming is 
indeed a suitable manipulation for the purposes of our study. Therefore 
Experiment 1 was carried out to investigate whether presenting an item 
subliminally indeed leads to its semantic activation. We used a short-
term repetition-priming paradigm to answer this question. There is 
already evidence in the literature for a long-term repetition priming 
effect in a word stem completion task (e.g. Forster, Booker, Schacter & 
Davis, 1990; Debner & Jacoby, 1994; Merikle, Joordens & Stolz, 1995). 
We looked at the effect of subliminal presentation in a word-stem 
completion task in which the category of the target item was also given 
as a cue. Subliminally presenting an item indeed improved the 
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performance on word stem completion, hence demonstrating that 
subliminal presentation activates the memory representation. In addition 
it was shown that this priming effect occurred at a lexical/semantic 
level: changing the typography between prime and target did not alter 
the size priming effects. In summary, our first experiment gave us 
evidence that subliminal presentation is a suitable method for the 
unconscious activation of semantic word representations.  

Therefore from Experiment 2 through Experiment 4, we used 
subliminal presentation of the non-target item as the manipulation to 
increase the activation and hence competition of these non-target items. 
We modified the standard retrieval practice paradigm such that in 
Experiment 2 the study phase was omitted, participants were directly 
presented with a category-plus-two-letters-word-stem and all categories 
were practiced. The categories in which an unrelated item was presented 
subliminally during the target item practice were now used as a baseline 
instead of the Nrp categories. We examined whether subliminally 
presented related items were impaired on a later recall test compared to 
the baseline as the interference-dependence assumption would assume. 
We did not find such a difference. This result contradicts the 
expectation from the inhibition account that would predict inhibition for 
the competing items. Furthermore inhibitory processes did not seem to 
affect the response latencies of the target item or related items. 
According to the inhibitory view (M. C. Anderson, 2003; Shivde & M. 
C. Anderson, 2001) the inhibitory processes might slow down the 
retrieval process either for the target item because of competition of the 
related prime; and/or for the related item on a later test because of the 
inhibition that took place during target retrieval. No such slowing was 
observed. 

The possibility that target item recall was also impaired in the 
baseline condition was investigated in Experiment 3. Since in the 
baseline condition we subliminally presented unrelated items, we 
considered the possibility that this unrelated item also triggered 
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inhibition. It might be the case that activation of any item automatically 
elicits an inhibitory mechanism. In that case both the related and 
baseline condition would be affected. The results of our third 
experiment eliminated this possibility. In a third condition we presented 
a row of X signs as a subliminal prime. We compared the recall of the 
target item in the three conditions, and we found no differences in recall 
rates or response latencies. Hence, Experiment 3 provided additional 
evidence for the lack of inhibitory processes during target item recall. 

The results of Experiment 2 and 3 can only be taken as evidence 
against inhibition, if we assume that inhibitory processes can also be 
semantic in nature. There is evidence in the literature that inhibition 
indeed extends to semantic information (Johnson & M. C. Anderson, 
2004). Other research supporting an inhibitory view, however, argues 
that such inhibitory processes only impair access to the episodic trace, 
the semantic representation of the item is not impaired (Bjork & Bjork, 
1996; Racsmány & Conway, 2006). Experiment 4 investigated whether 
using a more episodic task would indeed lead to inhibition, which would 
provide additional evidence for the episodic nature of inhibition 
processes. As in the retrieval practice paradigm, we added a learning 
phase and instructed participants to complete the word stem in the study 
phase form the items that were provided in the learning phase.. Still, 
there was no evidence for inhibitory processes in our forth experiment. 

In summary, the present results add to the growing number of 
studies contradicting the view that impaired recall of related items is due 
to inhibitory processes. Our experiments showed no trace of any 
inhibitory process during target item recall. More importantly no 
impairment for the related items was observed in a later test phase.  

3.7.1 Short-term semantic priming 

The design of the present experiments also raises another 
interesting issue on short-term semantic priming in word completion. In 
the study phase of Experiment 2 through 4 the subliminally presented 
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prime showed no effects on the recall of related target. There are two 
lines of research, apart from the inhibitory view that would expect 
positive or negative effects of cuing with related items. First, Schütz, 
Schendzielarz, Zwitserwood and Vorberg (2007) did find semantic 
priming effects in word completion. In their experiments participants 
were instructed to complete the presented word fragment to a word. The 
word fragments were preceded by a subliminal prime that was related or 
unrelated to the target item. They found better performance on the target 
when it was preceded by a related word. This result seems to be in 
conflict with our data. But there is a crucial difference between the 
study of Schütz et al. and our experiments. In our experiments, apart 
from the word stem, participants were also presented with the category 
name to which the target item belonged. This cue combination of the 
category name and word fragment might provide enough information to 
recall the target item hence the extra information added by the related 
prime becomes less relevant, and has no perceivable effect on target 
item recall.  

Second, Roediger (1973) found negative effects in categorized 
free recall when next to the category name an additional item from the 
category was also provided as a retrieval cue. In Roediger’s experiment 
participants were presented with a list of category item pairs and 
subsequently tested by providing the category name or the category 
name plus some of the items from the category. Presenting extra items 
from the category as a retrieval cue lowered the recall rates of the to-be-
remembered items compared to the condition in which only the category 
name was given. Furthermore the recall rates decreased as the number 
of provided items increased, demonstrating a negative effect of related 
items as cues. Roediger concluded that the items that were provided as 
additional retrieval cues interfered with the recall of the to-be-
remembered items since both were connected to the same higher order 
units. This effect is similar to what was found with the part-list cuing 
paradigm (e.g. Slamecka, 1968, 1969). In our experiments the 
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subliminal primes can be regarded as retrieval cues. Since these primes 
were items from the same category as the target one might expect 
impaired target item recall during the study phase. In the present 
experiments however we did not find such a negative effect of the 
additional item. Again there was a crucial difference between the two 
studies: in our experiment the first two letters of the to-be-retrieved item 
were also presented. This additional cue might eliminate the negative 
effect of the related item.  

In general the lack of an effect of the related prime (either 
negative or positive) could be due to the differences in the retrieval cues 
that are used in the various studies. It seems that the cue combination of 
a related item, the category name and the first two letters neither 
improves nor impairs the retrieval of the target item compared to only 
the category name and the first two letters. This lack of an effect might 
be explained in various ways; however, the question how joint cues 
facilitate or impair target item recall, is outside of the scope of this 
study.  

3.8 Conclusion 

In the present study the interference-dependence property of the 
inhibition theory was examined. Subliminal priming of non-target items 
during target item retrieval did not lead to competition and inhibition of 
the activated items. Therefore the present study provides no evidence 
for the existence of an inhibitory mechanism during target item recall, 
and thus rejects an inhibition-based explanation of retrieval-induced 
forgetting. 


