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Lexical decision

with eye-tracking




There are eye movements in reading

There are eye movements in reading (Rayner, 1998).




Word recognition
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Lexical decision




Lexical decision with eye-tracking




Lexical decision with eye-tracking

Miwa, Libben, Dijkstra, & Baayen (2014)

Participants: Japanese readers
Item: Japanese two-kanji compounds (large font)

Japanese two-kanji compounds (small font)

Miwa, Libben, & Ikemoto (2017)

Participants: Japanese readers

Item: Japanese three-kanji compounds

Taylor, Miwa, & Mukai (in prep.)
Participants: Japanese-English bilinguals

Item: Japanese katakana words

English monomorphemic words

Miwa, Dijkstra, Bolger, & Baayen (2014)
Participants: English monolinguals
Japanese-English bilinguals

Item: English simple words

Miwa & Dijkstra (2017)
Participants: Japanese readers

Item: Japanese compounds (vertical alignment)

Miwa, Borgwaldt, Dijkstra, & Baayen (in prep.)

Participants: German-English bilinguals

Item: English compounds



Lexical decision with eye-tracking

Miwa, Libben, Dijkstra, & Baayen (2014) Miwa, Dijkstra, Bolger, & Baayen (2014)

2 medicine [ v maagsozlne

Miwa, Libben, & Ikemoto (2017) Miwa & Dijkstra (2017)

Taylor, Miwa, & Mukai (in prep.)
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Lexical decision with eye-tracking

| have conducted lexical decision experiments with English and

Japanese words, testing both native and non-native speakers.

So far, | have collected over 40,000 lexical decision responses and

eye movements in those trials.

| present what | learned about eye movement control in word recognition.
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How many fixations

are needed?




How many fixations are needed?

Words are read with multiple fixations almost all the time.
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How many fixations are needed?
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Are the eye

movements

informative?




Are the eye movements informative?

If the eye scans a word merely like a scanner, then the fixation durations are

strictly co-determined by word length.

In this case, eye movements are not informative for psycholinguistic research.

Short word

Long word
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Are the eye movements informative?

= If all linguistic processes are done at the first fixation, late fixation durations

reflect non-linguistic processes.

In this case, eye movements are not informative for psycholinguistic research.

Familiar word

Unfamiliar word

0 100 200 300 400 500 600 700 800
Time 17



Are the eye movements informative?

W If the first fixation is merely a corrective fixation, only the late fixation

durations reflect linguistic processes.

= In this case, eye movements are not informative for psycholinguistic research.

Familiar word

Unfamiliar word
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The eye movements are informative.

Miwa & Dijkstra (2017)
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Taylor, Miwa, & Mukai (in preparation)

800
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The eye movements are informative

Native speaker advantage does

not arise at the first fixation.

There is no difference between
Japanese and English at the late

processing stage.
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RTs and fixation durations

RTs correlate with late fixation

durations strongly.

First fixation durations and late
fixation durations correlate

negatively.
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RTs and fixation durations

1st fixation duration (log)
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What phenomena are

particularly interesting

at the first fixation?



Early effects of whole word frequency

In ALL experiments, we observed a whole word frequency effect

already at the first fixation. It is always small but always significant.
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Facilitatory effects of visual complexity

Visual complexity usually elicit processing cost.

However, visual complexity at unattended location facilitates processing.
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Facilitatory effects of visual complexity

1st Fix Duration

1st Fix Duration
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What does LD with

eye-tracking tell us

about morphological

processing? .



Morphological processing

The eye is not guided

320

strictly by morphemes

310

(e.qg., trimorphemic words
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are read with 2 fixations).
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Morphological processing

Frequency effects for the left

400
I

character and the compound units

1st Fix Duration
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have been observed consistently.
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Morphological processing

Frequency effects for the left

440
|

character and compound units have

1st Fix Duration
400

been observed consistently.
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Take-nome messages

“Eye movement control in word recognition” makes sense.
A |solated words are read with two fixations.
RTs correlate with the late fixation durations.

Early effects of word frequency and facilitatory effects of visual complexity were found.

Eye movements reflect morphological decomposition.
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Thank you

Another presentation on lexical decision with eye-tracking

October 20, 16:30-17:40

Jamie Taylor, Yoichi Mukai and Koji Miwa

- Comparing the time-courses of lexical processes in L1 and L2 word recognition:

A lexical decision eye tracking study with Japanese-English bilinguals




How many fixations are needed?

Fewer fixations are needed when reading L1 words, compared to L2 words.
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LME and GAMM
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