Orthographic neighborhood density effects in a Maltese visual lexical decision megastudy

Introduction: The processing of real and non-word targets, as measured in visual lexical
decision, is differently affected by changes in the target’s orthographic neighborhood density (i.e.
the number of words that differ from the target by the substitution, insertion, or deletion of a letter;
e.g. dot, dogs, and do are neighbors of dog): Response times (RTs) decrease for real-word targets
as neighborhood density increases, but increase for non-word targets owing to the activation of
potential real-word candidates (Andrews 1989, Hendrix and Sun 2021). We analyze neighborhood
density effects on the processing of real and non-words in Maltese, a Semitic language, using data
from the MaltLex database of Maltese visual lexical decision responses (Geary 2020).

Maltese is unique among Semitic languages in that it is written using the Latin alphabet,
while it is also unique among the languages studied previously in that it uses nonconcatenative
morphology typical of Semitic languages (cf. Frost et al. 2005 likewise found a facilitatory effect
of orthographic neighborhood density on responses to real-word targets in a Hebrew masked
priming visual lexical decision study). Additionally, little research has explored the processing of
Maltese non-words (cf. Twist 2006). Thus, our study explores orthographic neighborhood density
effects in a language with a unique combination of orthographic and morphological properties,
while also illuminating the processing of Maltese-like non-words by Maltese speakers.

MaltLex stimuli: 104 native Maltese speakers provided 237,000 lexical decisions to
11,040 real-word and 10,954 non-word targets in a series of Maltese visual lexical decision tasks
(Geary 2020). Real-word targets were randomly selected from the Korpus Malti v3.0 corpus (Gatt
and Céplo 2013), and then checked against the online lexical database Gabra (Camilleri 2013) and
vetted by a native speaker. Non-word targets were constructed by replacing the consonant letters
of a real-word target to make a phonotactically-legal non-word. Real- and non-word targets were
matched in length (M = 7.1 letters) and frequency-weighted neighborhood density (Mreai = 157.4,
Mnonce = 123.9 occurrences per million), and a native speaker vetted all non-word targets.

Analysis: We analyzed 210,960 datapoints from visual lexical decision trials on which the
participant provided the intended response to real-word and non-word targets (Nreat = 104,644,
Nnonce = 106,316 datapoints). We analyzed log RTs using the Ime4 package (Bates et al. 2015) in
R (R Core Team 2021) to fit an LMER model, with target lexicality (Real vs. Nonce; reference:
Real), target log frequency-weighted neighborhood density, and the interaction of target lexicality
and target log frequency-weighted neighborhood density as fixed effects. The model also included
control variables like target length and participant’s age as fixed effects, as well as subjects and
targets as random effects. We used the ImerTest package (Kuznetsova et al. 2016) to simulate
Satterthwaite approximations for degrees of freedom to assess the significance of fixed effects.

Results and Discussion: Consistent with previous research, the effect of target lexicality
was significant (5= 0.014; t(21,140) = 2.76, p < 0.01), with participants responding slower to non-
word targets (M = 990 ms) than real-word targets (M = 850 ms). The effect of neighborhood density
was significant (5= —0.016; t(21,220) = —25.78, p < 0.001), with participants responding faster to
real-word targets as neighborhood density increases, but the interaction of target lexicality and
neighborhood density was also significant ("= 0.020; t(20,800) = 28.482, p < 0.001), with the
facilitatory effect of neighborhood density diminishing for non-word targets. To investigate this
interaction further, we split the dataset by target lexicality and re-fitted a model to each dataset:
Consistent with previous research, the neighborhood density effect was facilitatory for real-word
targets (5= —0.021; t(10,430) = —30.914, p < 0.001) but inhibitory for non-word targets (5= 0.010;
t(10,170) = 21.187, p < 0.001), indicating that Maltese’s unique orthographic and morphological
characteristics do not alter the effects of orthographic neighborhood density on lexical processing.
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