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Inner speech (IS) has attracted growing interest across cognitive psychology, neurosci-

ence, and philosophy [1], yet its study remains methodologically challenging due to its in-

herently covert nature. Most investigations rely on verbal interference paradigms, which 

risk disrupting the very process under investigation [2]. While existing psycholinguistic evi-

dence suggests parallels between inner and overt speech at the level of phonological en-

coding [3–6], it remains unclear whether these extend to lexical retrieval. Here, we ad-

dress this gap using eye tracking to examine word frequency effects during covert picture 

naming — a method that allows IS to be observed without interfering with it. 

Thirty-three native speakers of German completed an audiovisual probe recognition task. 

On each trial, a horizontal array of five object pictures [7] was shown for 6000 ms. After 

the objects disappeared and following a 1500 ms delay, an auditory probe word was pre-

sented, and participants indicated whether it matched the name of one of the previously 

displayed objects. The critical manipulation was the lexical frequency of the name of the 

center picture, which was either high-frequency (HF; ≥ 29.33 pmw) or low-frequency (LF; 

≤ 4.21 pmw) [8].The two sets of 30 pictures were matched for visual complexity, name 

agreement, and word length. Each critical object was paired with a matched filler se-

quence from the other frequency group (see Fig. 1), with the two matched items presented 

in different blocks. We analyzed first-pass gaze durations on the critical objects, predicting 

longer gaze durations for LF than for HF items under the hypothesis that gaze reflects 

covert lexical retrieval [9, 10]. 

Mean initial gaze durations were 572 ms for HF objects and 637 ms for LF objects. One-

sided t-tests showed significant condition effects by subjects (t(32) = 7, p < .001, d = 1.22, 

95% CI [47, 83]) and by items (t(57.81) = 2.82, p = .003, d = 0.71, 95% CI [21, 109]). Be-

cause the picture groups were not controlled for concept familiarity and onset complexity, 

we additionally fitted a linear mixed-effects model including random intercepts for subjects 

and items and fixed effects of word frequency (continuous), concept familiarity, onset com-

plexity, and trial index. Word frequency still significantly improved model fit (χ²(1) = 4.8, p = 

.028). 

To obtain independent evidence for word frequency effects in overt production using the 

same materials, 29 different native speakers of German completed a picture-naming task. 

Mean naming latencies were 1037 ms for HF items and 1124 ms for LF items. One-sided 

t-tests showed significant condition effects by subjects (t(28) = 11.57, p < .001, d = 2.15, 

95% CI [72, 102]) and by items (t(53.12) = 3.7, p < .001, d = 0.95, 95% CI [39, 135]). In a 

parallel linear mixed-effects model, word frequency (continuous) marginally improved 

model fit (χ²(1) = 3.61, p = .057). The results of both experiments are summarized in Figure 

2. 

These findings extend the evidence for procedural overlap between inner and overt 

speech – previously limited to phonological encoding – to lexical retrieval. They also 

demonstrate the utility of gaze duration as a temporally fine-grained, ecologically valid in-

dex of IS use. In addition, its temporal resolution may prove useful in adjudicating ongoing 

debates about whether the word frequency effect originates at the lemma or lexeme level 

[11]. 



Figure 1. Item Design 

 

 

 
Figure 2. Results 
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