Morphological priming without semantic relationship in Hebrew spoken word recognition

Jonathan Geary
Jjonathangeary@email.arizona.edu
University of Arizona

1. Introduction

Adam Ussishkin
ussishki@email.arizona.edu
University of Arizona

Does semantics constrain morphological processing in
Semitic languages? In spoken word recognition?

Early work using visual masked priming suggests that
morphological decomposition occurs independent of
semantics based on orthographic form alone (e.g. English
corner — corn + -er) (Rastle et al. 2004). More recent work
Instead suggests that semantic transparency mediates
morphological processing (Jared et al. 2017; Milin et al. 2017).

In Semitic languages (e.g. Arabic, Hebrew, Maltese),
word stems consist of two discontinuous morphemes:

1. A consonantal root (provides core meaning);

2. Avocalic/consonantal pattern (grammatical, thematic).
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Sample Hebrew words containing the root I§n ‘SPEAKING’
Under visual masked priming, readers are faster to judge
words when primed by a root-related word (e.g. Hebrew
porets Y2 ‘burglar’ primes pritsa 7%°75 ‘burglary’; root:
pres). In contrast, pattern-related words fail to reliably
prime (e.g. Frost et al. 1997, 2000, 2005).

This holds even In the absence of transparent semantic
overlap between words: e.g. poress ‘burglar’ and mifrats
‘gulf’ both prime prisa ‘burglary’ (Frost et al. 1997: Exp. 5).

Confound: Hebrew (and most Semitic languages) uses an
orthography Iin which primarily consonants are written;
root priming effects could reflect an orthographic bias.

Solution: Look for root priming in the auditory modality,
where consonants and vowels have equal representation.
Work using auditory masked priming in Moroccan Arabic
(Schluter 2013), Maltese (Ussishkin et al. 2015), and Hebrew
(Ussishkin et al. in prep.) has found comparable root priming.

Present Study: We test for effects of semantic overlap In
root priming In Hebrew, replicating Frost et al.’s (1997)
Exp. 5 using the auditory masked priming paradigm.

2. Methods
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Thirty-one native Hebrew speakers (undergrad students at
Tel Aviv University & Amazon Mechanical Turk workers
In Israel) completed an auditory lexical decision task.
Items Included 60 real Hebrew words and 60 non-words.
Real-word targets occurred in four priming conditions:
Repetition e.q. prisa ‘burglary’ priming prisa ‘burglary’
M+S+ e.g. poress ‘burglar’  (root: prs)
M+S— e.g. mifras ‘gulf’ (root: pre)
Unrelated e.q. Parisut ‘tyranny’ (root: 7rs)

M+S+ primes are morphologically and semantically related
to the target; M+S— are morphologically related but lack a
transparent semantic relationship with the target.

Items were presented using the auditory masked priming
paradigm (Kouider and Dupoux 2005; Schluter 2013): the primes
were (a) compressed to 240 ms, (b) amplitude-attenuated,
and (c) embedded in a series of “masks” (Figure 1).

Figure 1 Structure of a trial

The experiment was run
remotely: Participants
downloaded a .exe file
which ran the experiment
INn DMDX (Forster and Forster
2003) and sent the resultsto ———

4. DIscussion

Hebrew primes facilitate the recognition of targets sharing
a root even In the absence of a transparent semantic
relationship. The results support models of spoken word
recognition in which Semitic morphology (namely, roots)
Influences word processing independent of meaning.

They are Inconsistent with learning-based models (e.g. NDL;
Baayen et al. 2011) which hold that apparent morphological
priming effects reflect the coactivation of form and meaning.

Future work will explore the contribution of phonological
form to morphological priming by comparing priming by
morphological relatives with priming by unrelated words
which exhibit greater form overlap (cf. Frost et al. 2005).
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3. Results
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RTs to real-word targets were analyzed in R using a linear
mixed effects regression analysis (Ime4; Bates et al. 2015).

Imer(-1000/RT ~ prime + log(duration) + log(frequency) +
(1|Subjects) + (1|Targets))

RTs were significantly faster in the Repetition (t(1,645) =
—4.86, p < 0.001; M = 1,058 ms), M+S+ (1(1,654) =
—3.08, p < 0.005; M = 1,065 ms), and M+S— conditions
(t(1,644) = —-2.54, p < 0.05; M = 1,066 ms) than In the
unrelated condition (M = 1,095 ms).
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