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Word recognition in normal reading
My research is focused on visual word recognition during normal reading.

I’ve been working in collaboration w/ Paddy & Hartmut,


And also Sebastien, Graham, and Chris

Word Recognition Questions
I’ll present a brief overview of my work, describing:

1) What factors affect word recognition,

2) How word recognition processes can be accurately measured, and

3) How effects can be interpreted.

What factors affect word recogn:   Orth, Intra
First, “What factors affect word recognition?”

There are a number of factors that affect word recogn.

These can be classified at different levels,

from more perceptual levels to more cognitive ones
A language’s orthography affects reading behavior

For example, Hebrew & Japanese have different writing systems

Both of these orthographies are more condensed than English.


As a result, readers will make longer fixations on individual words

and shorter saccades between words.
There are a number of variables that can operate at the sub-word level

For example, CLOWN is read faster than DWARF



because the word-initial letters are more frequent


HINT is read faster than PINT



because the spelling-sound mapping is regular


MADE is read faster than GAVE



because the lexical neighbourhood of MADE is more consistent


e.g., GAVE has a HF enemy in its neighbourhood – HAVE


Reading time is also affected by a word’s morphological structure


And whether these meaning units are valid

What factors affect word recogn:   Word
Moving up the scale, Here are some of the variables that operate at the word level
In these comparisons, it is assumed that all other variables are controlled


Except the one of interest.
DUKE is faster than FISHERMAN because it is shorter

STUDENT is faster than STEWARD

because it occurs more often and is higher in frequency

RABBIT is faster than VIOLIN


Because it has an earlier AoA – ie, it was learned earlier in life

EXPERT vocabulary items are read faster by experts than novices
VERBS are read slower than ADJECTIVES 

because they are informationally more complex

AMBIGUOUS words are read differentially,


Depending on the nature of the ambiguity (Dom, Sub)


Depending on the nature of the context  (Bias Dom, Bias Sub, Neutral)

Words that are highly IMAGEABLE or ANIMATE are read faster

than those that are not

The EMOTIONALITY of a word – POS, NEUTRAL, NEG – affects reading time
What factors affect word recogn:   Extra
Again, moving up the scale,

Here are variables that exist outside the word, but nevertheless 

affect its processing,
In terms of contextual predictability,
a word will be fixated for less time in a biasing vs neutral context 

The complexity of the syntactic structure also plays a role.

The type of Verb can affect the interpretation of an upcoming Noun

These Verbs vary in terms of their transitivity



This determines whether “the book” is parsed as Direct Object,




or the Subject of a Sentence Complement, or possibly both.
What factors affect word recogn:   Extra
Higher-level Discourse factors also affect lexical processing.
The semantic FOCUS of a word can be manipulated in various ways.

In these examples, CAT is brought more into focus through



different types of sentence constructions:



(1) passive voice; (2) pseudo-cleft; and (3) cleft 

Readers often need to make inferences while reading
In this example, it is easier to read KNIFE when the prior context contains

“STABBED with a WEAPON” vs “ASSAULTED with WEAPON”


Because it is easier to make the inference that the WEAPON was a KNIFE
What factors affect word recogn:   Lang skill
Finally, the skill of the reader plays a role

Less skilled readers or readers that have difficulty reading


will show slower reading times on individual words.

The next question is:

How can these word recognition processes be accurately measured?

Measure – Task – Time Resolution
Here, I’ve laid out (1) different Measures

(2) the type of Tasks used with each measure, and 
(3) the corresponding Time Resolution of each measure
EEG, for example,

provides excellent time resolution,

in particular, if early lexical effects are reflected in early components
however, the stim presentation in EEG is quite slow and relatively unnatural

typically, using single word-by-word presentations

Eye Movement fixation time measures in normal reading

Is obviously a more natural methodology.

Fixation time is quite fast as a response measure


However, a time resolution of as little as 250 ms 

can (still) sometimes not provide enough precision

The mainstay of word recognition over the years has been 

using RT in Standard Behavioral Paradigms


- such as naming, lex dec, categorization


- with or without the use of priming, masking, lateralized presentation

RT, however, is relatively slow and also can reflect decision processes


that are not normally part of word recognition

Finally, ‘blood flow’ imaging methods are currently not temporally accurate enough to


provide localizations of the rapid processing that accompanies word recognition
When selecting the Measure of choice,  stimulus presentation is quite important.
The difference betwn normal reading and wd-by-wd presentation is not trivial.

For example,

Word-by-word – 200 Demo
Word-by-word – 600 Demo
Normal Reading Demo
In contrast, here’s a depiction of normal reading.
Importance of Making EMs
We can see the importance of making EMs in reading.
In the first example, we have the SAME word in DIFFERENT contexts


Although the length of the saccade into the target is identical across conds,


The amount of info obtained parafoveally from the target differs



Because the prior fix is on  sht function words  or  longer content wd

In the second example, we have the SAME contexts preceding DIFFERENT words

Here, the parafoveal preview obtained from the target is quite different



Because the distance to the target is   much longer or  shorter

Thus,


Perception of text influences how EMs are made


And


The location & duration of EMs affect perception.

How can effects be Interpreted?
The final question is How word recognition effects can be interpreted?
One analytic approach is that of Additive Factors.

In this approach,

(1) Different factors of interest are chosen (stim qual, wd freq, context pred)

(2) 2 factors are independently manipulated simultaneously


Here are RT results of 
Freq x StimQual, 

StimQual x Context
Freq x Context


(3) In interpreting the pattern of results,
Additive results suggest sequential processing stages, whereas
Interactive results suggest overlapping processing stages


(4) Thus it is possible to produce a box-and-arrow representation of process.
How can effects be Interpreted?
A second analytic approach is that of Modelling.

For modelling EM behaviour,


Not only are language-related factors selected,


But also oculomotor-related factors are selected.

By entering these and other variables into a regression

And – zoop zoop,

You perform a repeated Measures Multiple Regression analysis

to determine the relative strengths of the different factors.

Factors – Measures – Approach
This summarizes how word recognition can be studied.

Although I’ve listed the factors from lower-level to higher-level ones,


It does not mean that lower-level ones necessarily operate at an earlier time



Or that higher-level ones necessarily operate at a later time

When all the materials have been carefully manipulated and controlled…
When the experiments have been performed using the best on-line measures, 
& When the data have been analysed

The end result is something that looks like this:
Distributed hierarchical model
Conclusion
To conclude,
Precisely delineating the time course of different components of word recognition 
Allows us to:

(1) Determine when top-down effects can modulate bottom-up processes

And it allows us to:
(2) Inform neuroimaging localization studies in order to construct a temporally more realistic neural circuitry of normal reading.

