Phonological, Semantic, and Root Activation in Spoken Word Recognition in Arabic

Studies on phonological and semantic activation have provided evidence that words are
recognized faster when primed by phonologically or semantically related words (Allopenna,
Magnuson, and Tanenhaus, 1998; Huettig & Altmann, 2005; Mani and Plunkett, 2011;Yee and
Sedivy, 2006; Zwitserlood 1989). However, this evidence has been developed based on studies of
Indo-European languages, which only constitute a subset of the languages of the world. Moreover,
studies based purely on Indo-European languages do not investigate lexical properties found in
other languages. To date, few studies have investigated phonological and semantic activation in
Arabic (Boudelaa and Marslen-Wilson, 2000, 2001, 2004; Boudelaa, Hauk, Shtyrov and Marslen-
Wilson, 2009, Perea, Abu Mallouh and Carreiras, 2014), and even fewer have investigated the role
of the Arabic consonantal root in spoken word recognition (SWR) (Boudelaa and Marslen-Wilson,
2005). Of the studies that do exist, all have used masked priming or cross-modal tasks, with no
studies looking at SWR using eye-tracking methodology. This research explores phonological,
semantic and root activation in Arabic using the visual world paradigm (VWP) with eyetracking.
The goal was to investigate whether similar effects of phonological and semantic activation are
found in Arabic as found in previous research in Indo-European languages using the VWP.
Furthermore, the goal was to determine whether effects of root activation are also found using the
VWP. The last goal was examine the time course of phonological, semantic and root activation, as
the VWP provides a fine-grained measures of ongoing cognitive processing during SWR (Huettig
and McQueen, 2007).

The present study examined the time course of phonological, semantic and root activation SWR
in Arabic using the visual world eye-tracking paradigm. Participants were 31 adult speakers of
Arabic, who saw four images and were instructed to click on a named object. The objects in each
trial included a target, a related competitor (phonological, semantic, or root competitor) and two
unrelated distractors. Each target (e.g., fubbak ‘window’) appeared once in each the three
conditions: phonological cohort competitor (beginning with the same onset and vowel as the target,
e.g., Jurbah ‘soup’; semantic competitor (e.g., ba:b ‘door’); and root competitor (sharing phonology,
semantics and with the same consonantal root with the target, e.g., fabakah ‘net’).

A quasi-logistic Growth Curve Analysis method (Mirman, 2014) was used to analyze the time
course of fixations to the target image across the different conditions to explore whether the
presence of a competitor (phonological, semantic or root) affected the fixation proportions to
targets. Time course measures revealed significantly different fixations to the target across the three
conditions. The earliest peak was for the targets in the phonological condition, followed by the
semantic condition, and the latest peak in fixation to the target was in the root condition. This
demonstrates that target fixation proportions were affected by the presence of root competitors more
than by the presence of phonological or semantic competitors.

This study is the first eye-tracking investigation into the time course of phonological, semantic
and root activation in Arabic. Its results confirm previous findings that have found graded
competition for related competitors based on the amount of phonological and semantic overlap with
targets (Huettig and Altman, 2005; Huettig and McQueen, 2007; Huettig et al, 2006; Mirman and
Magnuson, 2009; Yee and Sedivy, 2005). The significant effect of root competitors on fixation
proportions of targets providing converging evidence for the assumption that the Arabic consonantal
root is an important unit in lexical access. These results correspond with and provide support for the
previous findings that have found an effect for the consonantal root in both spoken and visual word
recognition in Arabic (Boudella and Marslen-Wilson,2000, 2001, 2005, 2011).
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