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There is a recent debate on the question whether semantic interference effects in language 
production reflect competitive processes at the level of lexical selection (lexical competition 
hypothesis; e.g. Levelt, Meyer, & Roelofs, 1999) or whether they reflect a post-lexical 
bottleneck, to which response-relevant distractor words have preferential access (response 
exclusion hypothesis, REH; e.g. Mahon, Costa, Peterson, Vargas, & Caramazza, 2007). To 
investigate response relevance and its contribution to interference effects we combined a 
picture-word-interference (PWI) paradigm with a conditional naming procedure, in which 
object naming is conditional on a pre-specified criterion. Participants were instructed to name 
only objects that are typically seen in or on the water (e.g. canoe) and refrain from naming 
objects that are typically located outside the water (e.g. bike), and vice versa. All object 
pictures were presented with superimposed categorically related or unrelated distractor 
words. Categorical relatedness and response relevance of the distractor words were 
manipulated orthogonally such that related and unrelated words could be response relevant or 
irrelevant, as specified by the conditional naming criterion. For instance, when naming was 
conditional on objects being located in or on the water (e.g., target: carp) related distractors 
could be response relevant (herring; located in the water) or irrelevant (gecko; typically 
located outside the water); likewise, unrelated distractors could be response relevant (kayak) 
or irrelevant (train). Each distractor word appeared in all relatedness and relevance 
conditions.  
In general, response relevance and semantic similarity in PWI experiments are difficult to 
disentangle and interference effects may be due to either of these two factors. Because the 
conditional naming criterion is based on a semantic attribute (typical place of occurrence in 
the real world), response relevant words are likely to have a closer semantic relation to the 
targets than irrelevant words that don’t share the relevant attribute and associated semantic 
features. To disentangle the effects of response relevance and semantic similarity, we 
included semantic similarity ratings (provided by ten participants, who did not take part to the 
actual experiment) of all target – distactor pairs. Furthermore, we included a free naming task 
(the classic task in most PWI experiments) in which all presented pictures should be named. 
Because in free naming all pictures are named, the factor “response relevance”, as defined by 
the conditional naming criterion, is irrelevant in this task. Therefore, any differences between 
the distractor “relevance” conditions that are present in the free naming task can be attributed 
to other factors, and most likely be attributed to differences in semantic similarity.  
 
Predictions 
Assuming that response relevance is the critical factor to observe semantic interference 
effects while semantic relatedness yields facilitatory effects arising at the lexical level (e.g. 
Mahon et al., 2007), response relevant distractors should delay naming latencies relative to 
irrelevant distractors. However, this effect should only be found in the conditional naming 
task and not in the free naming.  
In contrast, if similar semantic interference effects emerge in both tasks, and furthermore, 
these effects increase with increasing semantic similarity (assessed by semantic rating), this 
would support the idea that response relevance effects actually reflect differences in the 
semantic distance between target and distractor. This pattern of results would be compatible 



with the hypothesis that semantic interference is the product of competitive mechanisms 
during lexical selection. 
 
Results 
Semantic similarity ratings 
ANOVAs of semantic similarity ratings revealed not only that related distractors are rated as 
semantically more similar to the target than unrelated distractors, but also, that relevant 
distractors are rated as more similar to the target than irrelevant distractors (see Figure 1).  
 
Reaction times (RTs) 
Analyses of RTs were conducted with a linear mixed model procedure with predictors 
relatedness, relevance, task, and semantic similarity rating as continuous predictor. As can be 
seen in Figure 1, semantic interference effects are present in both tasks. Furthermore, relevant 
distractors induce longer naming times than irrelevant distractors and this as well, in both 
tasks. The analysis revealed main effects of task and semantic similarity but no effects of 
relatedness and relevance. Thus, semantic similarity accounts for all interference effects in 
both tasks.  
 
Conclusions 
The present results revealed no evidence for response relevance as a major source of 
semantic interference effects in the PWI paradigm. In contrast, our data demonstrate that 
semantic similarity, rather than response relevance, is critical for interference effects to be 
observed. These findings provide support for the lexical selection by competition hypothesis. 
 
 
 
 
 
 
 
 
 
 
Figure 1. Effects of distractor relatedness and response relevance in the conditional naming task (left), the free naming task (middle), and 
the results of the semantic similarity rating (right). Note that the factor response relevance is only applicable in the conditional naming task. 
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