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Is repetition priming accessing the same lexical entry twice? The answer 
to the question is crucial to lexical models. Using masked lexical decision 
tasks, Forster and Davis (1984) concluded that the repetition effect is not 
just accessing the same lexical entry twice. However, they suggested more 
evidence needed to show whether context items can produce long term, 
frequency sensitive effect whether masked or unmasked. The present study, 
using the MAZE task, is a follow-up of their study. The specific question 
tested is: Will there be repetition priming in the MAZE task if 
ungrammatical alternatives later appeared as grammatical alternatives? 
Results showed that repetition priming was statistically significant if the 
target words are correct alternatives in a later sentence again but was not 
significant if ungrammatical alternatives later appeared as grammatical 
alternatives. This suggests repetition priming shouldn’t be automatically 
taken as accessing the same lexical entry twice. 

 
1. Introduction 
 
Repetition priming has been an intensely studied phenomenon in cognition and 
psycholinguistics (e.g., Bowers & Kouider, 2003; Kersteen-Tucker, 1991; McKone, 
1995; Oliphant, 1983; Ratcliff, 1985; Tenpenny, 1995). There are two types of 
repetition effect: short-term priming and long-term priming (Bowers, 2000). The 
former effect is short lived (about 1-2 seconds long) and occurs when the lag 
between repeated items is short; the latter can last for weeks and occurs when there 
is a long lag between repeated items (Forster & Davis, 1984; Sloman, Hayman, 
Ohta, Law, & Tulving, 1988; Scarborough, Cortese, & Scarborough, 1977). The 
importance of repetition priming lies in the fact that these results have 
consequences for word recognition theories. For example, various lexical access 
models have proposed mechanisms to account for both short-term and long-term 
priming with varying degrees of success (e.g., Jackson & Morton, 1984; Morton, 
1979; McClelland & Rumelhart, 1986; Plaut, 1997; Seidenberg & McClelland, 
                                                        
1 I would like to thank Professor Kenneth Forster for his invaluable feedback and guidance on 
conducting the experiment and finalizing the paper. Special thanks are also due to Jeffrey D. 
Witzel and anonymous reviewers of the journal for helping me proofread the paper. All errors 
are, of course, mine. 
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1989). 
Forster’s search model (1976) proposes that short-term priming is a kind of 

post-access effect in light of the fact that this effect is insensitive to frequency 
(Forster & Davis, 1984). Morton’s logogen models (1969, 1970) explain this effect 
by claiming that the thresholds of the firing of lexical entries are lowered with 
repetition (Forster, 1990). Activation models (e.g., McClelland & Rumelhart, 1981, 
1986) claim that the activation of words recedes gradually, hence there is priming 
with repeated exposure to the same lexical item. However, long-term priming has 
been shown to be sensitive to frequency, with stronger priming effects for low 
frequency words (Scarborough, Cortese & Scarborough, 1977). This finding 
presents different theories of the mental lexicon with different difficulties. For 
example, the frequency-ordered search model would have to explain why low 
frequency words benefit more than high frequency words if long-term priming is 
genuinely a lexical effect. The logogen model added modality-specific logogen 
systems to account for the lack of cross-modal transfer and also they have 
difficulty in explaining long-term priming if the same mechanism of short-term 
priming is used. Finally, activation models have to explain why long-term priming 
lasts for weeks. Such a long period of activation seems implausible because the 
activation of prime words would surely be overwhelmed by the activation of words 
encountered in the days/weeks before targets were presented. 

All the above begs the question as to the nature of repetition priming: Is 
repetition priming accessing the same lexical entry twice? If the answer is yes, the 
problems mentioned above will pose serious challenges to various models of the 
mental lexicon. Forster and Davis (1984) found that frequency attenuation (the 
phenomenon that low frequency words benefit more than high frequency words 
from repetition priming) disappears in a masked lexical decision task.  They also 
found that words that initially appear in context produced nonsignificant repetition 
priming. For example, subjects read doctor-(annoy)-ANNOY and made a lexical 
decision on the last word only when the second item is masked. In the following 
phase when subjects read DOCTOR, priming was not significant. Based on the 
argument that masked tasks eliminate or reduce the role of episodic traces in 
lexical processing, they took this as evidence that the repetition effect is not just 
accessing the same lexical entry twice. Rather, they suggest that it is a composite 
effect: a brief lexical effect independent of frequency (the short-term effect) plus a 
long-term episodic effect dependent of frequency. They further argue that the 
long-term effect is totally mediated by episodic memory. If they are right, using the 
frequency attenuation effect to challenge the search model is not viable since this 
effect is not due to lexical access. However, they suggest more evidence is 
necessary to show whether context items can produce long-term, 
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frequency-sensitive effects whether masked or unmasked. As a follow-up to this 
study, the present experiment examines this question. 

The specific research question as follows: Will there be repetition priming in 
the MAZE task if ungrammatical alternatives later appeared as grammatical 
alternatives? The MAZE task is a game in which subjects choose one lexical item 
from a pair displayed on a computer screen to complete a grammatical sentence. A 
demo of the MAZE task can be found on the website 
http://www.u.arizona.edu/~kforster/MAZE/index.htm. This task was selected 
because it is an interesting variant of tasks used to answer whether context items 
produce long-term priming. Besides Forster and Davis’ (1984) experiments, others 
such as Olipant (1983) obtained nonsignificant repetition priming in lexical 
decision tasks in which subjects were presented with repeated items from 
instructions that they read before the experiments. While such tasks use individual 
words, the MAZE task uses sentences and forces participants to make a choice 
between two items to complete the sentences. The advantage of this task is that it 
forces participants to integrate information incrementally during sentence 
processing. 

It is predicted that in the correct alternative (CA) condition, in which target 
items are chosen again to complete a later sentence, there will be repetition 
priming effects. However, in the incorrect alternative (IA) condition, in which 
target items are chosen in a later sentence but have only been seen previously (i.e., 
not selected as correct alternatives), there will not be significant repetition priming. 
 
2. Method 
 
2.1 Materials 
 
Target items were 32 low frequency words. All words were nouns. The frequency 
of these words ranges from 1 to 8 per million according to the Kucera-Francis 
word counts (Kucera & Francis, 1967). The items were randomly generated by a 
software program called Word List Generator (available at 
http://www.math.yorku.ca/SCS/Online/paivio/). Some words were judged by the 
experimenter not to be part of the working vocabulary of typical subjects. These 
words were replaced with items with the same properties from another word list 
generated using the same software (You can specify the number of words for each 
list and the number of lists in this program). 

Two counterbalanced lists were constructed, with 46 sentences in each list. 
Target items were presented in the same order in both lists. The test sentences were 
not made by the experimenter but chosen from the National British Corpus (NBC) 
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(available at http://www.natcorp.ox.ac.uk/) to minimize potential experimenter 
bias. 
 
2.2 Design 
 
The experiment is a 2*2*2 design, with list (A vs. B), prime type (CA vs. IA), 
priming (Repeated vs. Control) as independent variables. Sample items are given 
in Tables 1 to 3. The difference between the CA (correct alternative) and IA 
(incorrect alternative) conditions lies in whether the prime is a correct choice for a 
sentence or not. The former refers to items in which primes are chosen to complete 
sentences grammatically. For example, in Table 1, vacation should be chosen to 
complete the sentence: “He spent his summer vacation with his foreign friends”. 
Thus, vacation is classified as a CA condition item. The IA condition applies to 
items in which primes are not selected to complete sentences, as is the case with 
original in Table 1. The purpose of this variable is to test whether response to the 
target items influences repetition priming as reported by Opliant (1983). For the 
priming factor, Repeated refers to target items that were presented twice in one list, 
while Control refers to those target items that appeared only once in a list. For 
example, in Table 1, vacation appears twice as a pair of choices both in the prime 
sentence and the target sentence. It is classified as the Repeated type. An item such 
as accordion in Table 2 belongs to the Control type because it appears just once in 
that list. There were two lists, A and B. The items were counterbalanced such that 
items in the repeated priming condition in one list were items in the control 
priming condition (in the same prime type condition) in the other. This will 
minimize the effect of particular items for each list. 

Each list contained items from four different pairs of conditions: CA and 
Repeated; CA and Control; IA and Repeated; IA and Control. There were 8 target 
items from each of these condition pairs. The lag between prime sentences and 
target sentences ranged from 1 to 5 sentences. Research has shown that the lag is 
not important for long-term priming since it lasts for weeks (e.g., Feustal et al., 
1983; Jacoby & Dallas, 1981; Scarborough et al., 1977, 1979). Therefore, the lag 
between prime and target sentences varied. The following are item examples from 
each condition pair: 
 
1) CA and Repeated. Items to complete the sentence are in the left of each box and 

alternatives are in the right. In the actual experiment, they are scrambled, of 
course. Here vacation is the target. The sentence on the left is the prime 
sentence; the one on the right is the target sentence. The word vacation appears 
in both the prime and the target sentences. Table 1 illustrates this example. 
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Table 1 Sample items in the CA and Repeated condition 
Prime sentence  Target sentence 

Correct 
alternatives(CA) 

Incorrect 
alternatives(IA)

 Correct 
alternatives(CA) 

Incorrect 
alternatives(IA)

He tend  This … 
spent a  online when 
his tempting  vacation jump 
summer organ  guide pants 
vacation original  includes desk 
with was  links free 
his of  to living 
foreign tree  religious found 
friends. in.  communities. federal. 
 
CA and Control or IA and Control. In Table 2, accordion is a target item which 
appears only once in a list. These two conditions are similar but the items are 
different because they serve as controls for different conditions. 
 
Table 2 Sample item in the CA and Control condition or IA and Control condition 
Correct alternative(CA) Incorrect alternative(IA)
Last … 
week mad 
he were 
played hello 
another is 
spectacular out 
accordion grow 
concert laces 
in insist 
Beijing. grow. 
 
2) IA and Repeated condition. In Table 3, exclusion is the target item. It is an 

incorrect alternative in the prime sentence but the correct alternative in the 
target sentence. 
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Table 3 Sample items in the IA and Repeated condition 
Prime sentence  Target sentence 

Correct 
alternatives 

Incorrect 
alternatives 

 Correct 
alternatives 

Incorrect 
alternatives 

However, …  This … 
the evaluates  fairness artists 
decision represent  of able 
may understand  complexion depart 
make exclusion  is current 
it does  partly case 
difficult should  the serve 
for educator  result receive 
legitimate beyond  of could 
businesses entire  an Is 
to purpose  entire not 
avoid contained  exclusion used 
problems. group.  from positive 
   the compare 
   sun. star. 
 
2.3 Procedure 
 
DMDX, a widely used software program in psycholinguistics programmed by 
Jonathan Forster at the University of Arizona, was used to display items and record 
reaction times. Two words, appearing at the same time, were displayed on the 
center of the computer screen each time except the beginning of some sentences. 
Participants were instructed to choose one item by pressing the button 
corresponding to the word that completes the sentence grammatically as fast as 
possible and were instructed to make fewer errors as possible. A set of 7 practice 
items was included. Subjects were randomly assigned to list A or B. 
 
2.4 Subjects 
 
34 subjects participated in the experiment. All participants were native English 
speakers and were undergraduate or graduate students at the University of Arizona. 
In order to have an equal number of subjects in each list, the data from two 
participants were discarded from list B based on their high error rates (higher than 
5%). 
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2.5 Results 
 
No analysis was conducted on mean error rates because they appeared almost 
identical, ranging from 0% to 5%. Reaction times to target items were analyzed. A 
2*2*2 (lists A vs. B, CA vs. IA, Repeated vs. Control) ANOVA showed that F1 
(subject analysis) for CA vs. IA is significant (F1 (1, 30)=18.82, p<.001). F1 for 
Repeated vs. Control is also statistically significant (F1 (1, 30)=16.18, p<.001). No 
other significance was found for the overall main effects. 

Further analyses were conducted by examining the priming effects for the 
CA and IA conditions independently. For the CA condition, the priming effect was 
133.4 ms. This priming effect was calculated by subtracting the average reaction 
time to the repeated items from that of the control items. Therefore, this priming 
effect indicates the average difference in reaction time between the repeated items 
and the control items in the CA condition. This difference was found to be 
statistically significant (F1 (1, 30)=7.64, p<.001). For the IA condition, although 
the priming is 67.47ms, this difference was not statistically significant (F1 (1, 
30)=2.12, p=.156). The following table summarizes these data and results: 
 
Table 4 
 Subject analysis 
 CA only by subjects 
Condition       RT (average)                     Priming 
Repeated   1251.19 
Control   1384.59                   133.4ms* 
 F1 (1, 30)=7.64, p<.001 
 
IA only by subjects 
Condition       RT(average)                     Priming 
Repeated   1145.97 
Control   1213.44    67.47ms 
 F1(1, 30)=2.12, p=.156 
 
The item analysis showed that overall F2 for Repeated vs. Control was significant 
(F2 (1, 28)=5.54, p<.05). No other main effect or interaction was found to be 
significant. Further analysis showed that the item analyses of the priming effects 
for both the CA (F2 (1, 14) =2.87, p=.112) and IA (F2 (1, 14)=2.83, p=.156) 
conditions were not significant (Table 5).  
 
 



Rong Liu 
 

 62 

Table 5 
 Item analysis 
 CA only by items: 
Condition          RT(average)                Priming 
Repeated    1311.25 
Control    1422.44     111.19ms 
 F2(1, 14)=2.87, p=.112 
 
IA only by items: 
Condition          RT(average)                Priming 
Repeated    1146.56 
Control    1223.81     77.25ms 
 F2 (1, 14)=2.83, p=.156 
 
3. Discussion 
 
The results showed that repetition priming was statistically significant if the target 
words are correct alternatives in later sentences. Although this effect is not 
confirmed in the item analysis, this is likely due to the small number of items (8 
per condition). Based on subject analysis, the results also confirm the prediction 
that in the MAZE task repetition priming can be obtained. This effect was found to 
be similar to standard repetition priming when lexical decision tasks are used. 

The findings further showed that the repetition priming in the MAZE task 
was not statistically significant if ungrammatical alternatives later appeared as 
grammatical alternatives. This seems to confirm the findings of Oliphant (1983) 
that context words in the instruction did not yield significant repetition priming in 
lexical decision tasks. Besides using different tasks, another difference between 
these experiments is that Oliphant used all high frequency words while this 
experiment used all low frequency words. The frequency attenuation phenomenon 
shows that low frequency words benefit more than high frequency words in visual 
repetition priming (Scarborough et al., 1977). However, this study demonstrated 
that even low frequency words did not yield significant priming. Also the results of 
this study are in agreement with Forster and Davis’ (1984) finding that long-term 
repetition priming was not significant when subjects were not required to respond 
to primes. When subjects responded to primes, there was significant repetition 
priming. In this experiment, when subjects actually chose an item to complete a 
sentence, repetition priming was significant. When subjects did not choose an item, 
priming was not significant. This is puzzling in the sense that it is highly likely that 
participants have processed the prime before because they have seen it in a 
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previous pair. Of course, if later experiments using eye tracking devices show that 
subjects do not read the alternatives, this will no longer be a puzzle. But it seems 
reasonable to assume that participants do read both items. Although no data were 
collected in this study to support this assumption, it is hard to imagine that one can 
choose a correct alternative among two items without reading both choices. In fact, 
some participants reported that they read both silently while they did the task. 

Is repetition priming accessing the same lexical entry twice? Four positions 
have been proposed in the literature regarding this question: purely lexical 
representation (the abstractionist camp); purely episodic effect (the episodic camp); 
and both (weakly abstractionist, weakly episodic position). 

In the episodic camp, Oliphant (1983) found out that there was no repetition 
effect for those words that appeared in the instruction and were used in the 
immediate repetition experiment (visual priming tasks). He concluded that there 
was no purely lexical repetition effect; it depended on subjects’ awareness of 
repetition and strategies to speed up. 

Forster and Davis (1984) also belong to the episodic camp. They found that 
masked primes produce constant repetition priming effect for both high frequency 
words and low frequency words. They also found that long-term repetition effects 
were less reliable when subjects did not respond to the prime; when response was 
required, however, the frequency attenuation effect was found. Those findings led 
Forster and Davis to conclude that repetition priming has two components: a brief 
lexical effect independent of frequency and a long-term episodic effect sensitive to 
frequency. They further proposed that the long-term repetition effect is totally 
mediated by episodic factors. This episodic memory explanation has been accepted 
by many psycholinguists. However, they called for further evidence to show that 
whether context items produce frequency attenuation effects, whether masked or 
unmasked. The present study (using unmasked primes) seems to support their view. 
It shows that context items for low frequency words produced non-significant 
repetition effect in the MAZE task. 

However, this view is challenged by the abstractionist camp. Bowers and 
Kouider (2003) agree that there are two different mechanisms for masked and 
long-term priming, but disagree with the assertion that long-term priming is 
mediated purely by episodic factors. Rather, these authors claim the following: 
“long-term priming reflects structural changes (learning) in the orthographic 
system that affect the later processing of the repeated items, with larger 
improvements associated with lower-frequency words” (p. 36). The evidence they 
cited in favor of this proposal are studies showing a dissociation between episodic 
recognition and the frequency attenuation effect and those demonstrating the 
long-term priming of nonwords in masked lexical decision tasks. They also 
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maintain that the assumption that priming is the result of “strengthening of abstract 
orthographic codes” can explain the “context effect” by arguing structural changes 
(learning) are not automatic. They argued that long-term priming should constrain 
word recognition theories. 

Despite their argument, it seems that a purely abstractionist view is less 
likely since it has great difficulties in explaining the long-term repetition priming. 
Given the results of this experiment, the episodic explanation of long-term 
repetition priming seems more plausible. Repetition priming should not be 
automatically taken as accessing the same lexical entry twice. However, future 
studies should address the nature of episodic memory and its relationship with the 
frequency attenuation effect, which is crucial to the question raised in the title. 
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