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Experimental and Computational Investigations
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Overview

e Interactive Activation and Competition Models
¢ Phonological neighborhood
¢ Density
e Spread
e Least supported phoneme
¢ Neighborhood frequency
¢ Reading for meaning

Why study word recognition?

Reading begins with perception of the printed word.

“One might argue that the word has been as central
to developments in cognitive psychology and
psycholinguistics as the cell has been to biology”
Balota et al. (2004)
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Phonological Neighborhood

¢ Phonological neighbors (Differ by a phoneme)
MALT - Salt, Fault, etc.
¢ Orthographic neighbors (Differ by a letter)
MALT - Salt, Mast, etc.
¢ Why study PN in visual word recognition?
e Offers a new way of assessing phonological activation

¢ Does not suffer from the problems of other phonological

variables (e.g., homophony).

e Has been used extensively in spoken word recognition
¢ Has been confounded with orthographic neighborhood in
virtually every orthographic neighborhood study for the past

30 years

e Does the DRC predict an effect?




Simulation Using Coltheart et al. (2001)
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¢ Other tasks used in visual word recognition
o Lexical decision
¢ Speeded naming
¢ Semantic categorization (is this word an animal?)




Experiment One: Lexical Decision
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The impact of neighborhood spread

e [s there a facilitative effect of neighborhood spread on
visual word recognition?

Spread 2 (P=2) Spread 3 (P=3)
MOB MOP

-rob -hop

-m*b -map

-mock -mock
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Yates, Friend, & Ploetz, (2008)
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How is the model really simulating the
effect?

¢ Two things to consider
¢ When does the DRC issue a pronunciation?
¢ All phonemes must reach threshold
¢ Pronunciation can only be as fast as the slowest phoneme
¢ How do neighbors overlap in the DRC

How is the model really simulating the
effect?

¢ The old way of thinking about neighbors

Geese

| G;is | |Golose| |Guless| |Celase| |Lezlase| |Nilece| |Pe;lace|

How is the model really simulating the

effect?
¢ The Least Supported Phoneme (LSP)




Evidence for the Least Supported Phoneme

¢ Words differing on PN size and spread also differ on
LSP
¢ DRC controlling for the LSP
e No PN effect
¢ No spread effect
¢ Human naming data controlling for the LSP
e No PN effect
¢ No spread effect
¢ The LSP cannot explain the spread effect on visual
lexical decision (Yates, 2009).
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What about neighbor frequency?

¢ Models with an interactive activation and competition
(IAC) architecture make a clear prediction that higher
frequency neighbors should inhibit lower frequency
neighbors.
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MROM model

¢ Three ways to respond
* M (local lexical activity)
o 5 (global lexical activity)
e T (Timeout for NO responses in LDT)
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Experiment 2: Progressive Demasking
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PN and reading for meaning

¢ Phonological neighbors also affect “real reading”
(Yates, Friend, & Ploetz, 2008 b)

PN Density Effect on Fixation Duration
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¢ High PN Sentence
e Low PN Sentence
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PN and reading for meaning

¢ Phonological neighbors also affect “real reading”
(Yates, Friend, & Ploetz, 2008 b)

PN Density Effect on Fixation Duration
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Parafoveal Processing

The man found the elusive [snake/bvrtl] sunning itself on the rock.

The man found the elusive [snake/bvrtl] sunning itself on the rock.

The man found the elusive [snake/bvrtl] sunning itself on the rock.
*

The man found the elusive [snake/bvrtl] sunning itself on the rock.
*

The man found the elusive snake sunning itself on the rock.
*

The man found the elusive snake sunning itself on the rock.
-

The man found the elusive snake sunning itself on the rock.
*

The man found the elusive snake sunning itself on the rock.
*

Switch Video

Wrapup

¢ Phonological neighbors facilitate visual word
recognition and reading.

¢ In the naming task, the neighbors overlapping with
the least supported phoneme is of key importance.

 The phonological code is central to our ability to read.
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