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Length in reading 

• Word length influences fixation durations and 
inspection probabilities (Kliegl et al., 2004; Rayner, 1998): 

• The more letters in the word, the more fixations made 
on the word, and the longer the duration of these 
fixations 

• 2-3 letter words are only fixated around 25% of the 
time, whereas 8 letters words or longer are almost 
always fixated (and often fixated more than once). 

• Word length is identified with spaces 
• When spaces are removed or masked, reading rate 

and saccade length decrease markedly (McConkie & 
Rayner, 1975; Rayner, 1986; Pollatsek & Rayner, 1982; Rayner & 
Pollatsek, 1996), initial landing position shifts closer to 
the beginning of a word (Rayner et al., 1998) 
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Why is the word boundary 
information so important? 
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The Oculomotor Explanation 

Length is used for guiding the eyes in reading 
(where to move the eyes) (Rayner, 1979, 

Rayner et al., 1982, McConkie et al., 1989) 

The Exterior Letter Visibility Hypothesis 

Reduction of lateral masking (Bouma, 1973)  

The Linguistic Explanation 

Length can be used as a cue for the lexical 
access  - Length constraint hypothesis (Inhoff et 

als., 2003)  

Readers tend to make the 

FF on a word about halfway 

between the beginning and 

the middle of a word 

(preferred viewing position) 

Preserving the first 2-3 

letters in the parafovea 

facilitates word processing 

(Inhoff, 1989), it is also the 

case for last letters in less 

than 6 letters words 

(Johnson, Perea, & Rayner, 

2007) 
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The study by Clark and O’Regan (1990) 

Optimal viewing effect 

Vitu, O’Regan, & Mittau (1990) 

Visual acuity explanation 

Orthographic constraint 

explanation 

“… knowledge of an interior letter pair, if 

optimally located, along with knowledge of 

the word length and the first and last 

letters of a word provide powerful 

constraints on the identity of the word. 

Contextual constraints from neighboring 

words presumably reduce this ambiguity 

level even further” (Clark & O’Regan, 1999, p. 

847) 
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Length Constraint Hypothesis 
(LCH) 

• the view that readers combine information 
about the orthography and length of 
upcoming words to narrow down, or 
constrain, the set of lexical candidates for a 
to-be-identified word. (postulated by Inhoff et als., 
2003) 



What is Parafoveal Processing? 

• Readers extract information from the words they 
fixate, but also from words to the right of the 
fixation (Rayner, 1998; Schotter, Angele & Rayner, 2012)  

• The fixated word (N) is processed foveally, whilst 
the word to the right of the fixation (N+1) is 
processed in the parafovea until it is fixated  
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Parafoveal Preview Benefit 

• Parafoveal information can facilitate reading once 
the word is fixated (see Rayner, 1998, for a review)  
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Таня была в синей шерстяной корне и клетчатых брюках. 
 
Таня была в синей шерстяной кофте и клетчатых брюках. 
 
‘Tanya wears a blue (root /korne/) sweater /kofte/ and plaid pants” (the 

preview – root, the target - sweater)  

 
  

The boundary paradigm (Rayner, 1975) 
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LCH predictions 

If length assumes linguistic function and plays a role in 
recognition process we would expect that the preview 
benefit from orthographically related previews will be 
greater when the preview also provides accurate length 
information than when it does not.  
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Testing LCH 

Contra 
Inhoff et al. (2003): length (p<0,01), 
orthographical similarity (p<0,01), 
interaction (p>0,1). Additional analysis 
with optimal / non-optimal landing position 

(p<0,05), 3-way interaction (p>0,1)  

 

Pro 
Veldre & Andrews (2015): length 
(t>8), orthographical similarity 
(t>14), interaction (t>7,5). ILP is 
included in LMM (t>2,4), 3-way interaction (no 
information) 
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… afternoon wind blew across … 
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(p<0,001) (White et al., 2005, Juhasz et 
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The current study 

• Record eye movements during boundary paradigm.  

• Explores parafoveal preview benefit for identical previews 
(IP), length-accurate previews (same L), length-inaccurate 
previews (diff L) 

 

• These effects are explored for high frequency target words 
(M: 104 ipm) and for low frequency target words (M: ipm) 
(Alexeeva et als. 2015) 

• Non-identical previews are real nouns matched with the 
target nouns (e. g. кофте ‘sweater, sg, loc’) on:  

• Case and number 

• Visual similarity   
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кокоса ‘coconut, sg, gen’ колена ‘root, sg, gen’ коридора ‘hall, sg, gen’ 

кокоса ‘coconut, sg, 

gen’ 

колена ‘root, sg, 

gen’ 

коридора ‘hall, sg, gen’ 

кокоса ‘coconut, sg, 

gen’ 

колена ‘root, sg, 

gen’ 

коридора ‘hall, sg, gen’ 



Research Question and Predictions 

• Interaction with 
frequency (ilp is 
included in LMM): 

(Diff L – Same L)low freq > 
(Diff L – Same L)high freq  
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Does length assume linguistic function? If yes:  

• Direct comparison: 
• Initial landing position: 

same L = diff L (the 
length inaccurate 
preview is just 2 letters 
longer than target) 

•  Viewing durations: 
same L < diff L 
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Method 
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Example sentence 

Identical preview Созревшие плоды кокоса весят в среднем 600 граммов. 

Length-accurate preview Созревшие плоды колена весят в среднем 600 граммов. 

Length non-accurate 

preview  
Созревшие плоды коридора весят в среднем 600 граммов. 

Translation The ripen fruit of coconutsg, gen / kneesg, gen / hallsg, gen weigh on 

average 600 grams. 

Participants:  24 volunteers (age: 22-28) 

Task:  Silent reading, 48 exp. trials (+ 48 fillers) 

Design:  Preview (IP, same L, diff L) X Freq (low, high) 

Apparatus:  Eyelink 1000+ 

Ecological 

validity:  

Proportional natural font (Georgia, 18pt), 

remote mode (without chinrest) 

Analysis LMM with 2 fixed effects. The preview variable 

is coded as Helmert contrasts  



Analysis 1  
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Analysis 1. Results 

We didn’t find any difference in ILP but fixation 
durations in the length-matched condition are 
significantly shorter (in FFD and GZD) than in 
the length non-matched condition. 

 

These results confirm the word length as a 
linguistic function. 
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Analysis 2. Target Word 
Frequency X Preview Length 
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m1.ilp_sh_he <- lmer(ilp ~ freq2*pc_sh + (1 | id) + (1 | sn), 

data=em_n0) 
m1.ffd_sh_he_s1_ilp <- lmer(log(ffd) ~ freq2*pc_sh*s1*ilp.c + 

(1 | id) + (1 | sn), data=em_n0) 
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Analysis 2. Target Word 
Frequency X Preview Length 
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Analysis 2. Target Word 
Frequency X Preview Length 
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m1.ilp_sh_he <- lmer(ilp ~ freq2*pc_sh + (1 | id) + (1 | sn), 

data=em_n0) 
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Analysis 2. Results 

• ILP shifted to the right in the non-accurate 
condition 

• There is no evidence of interaction between 
preview type and word frequency in all fixation 
measures  

• But there is the main effect of the preview type 
in GD even when we have the ILP in the model  

These results are rather controversial and 
may be not reliable  
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  Checklist for a new boundary 
paradigm experiment testing LCH 

• High refreshing rate of the display 

• Rather long and frequent pretarget words 
• In my case: 19 of the 48 sentences have a short word before 

the target so I have to add the extra variable in my model   

• Same target region length in all conditions 
• Созревшие плоды коридора весят в среднем 600 граммов. ->  

• Созревшие плоды кокоса весят в среднем 600 граммов.   

•  Monospaced font (but Ecological validity) 

• Controlling posttarget words (parafoveal-on-foveal 
effect) 

• More sentences and subjects 
• In my case: overall 1152 trials (48 sent * 24 subj), but after 

filtering only 692 data points left  (60%). 
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  Thank you for your attention 
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