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Word frequency and contextual predictability effects have been reliably demonstrated 

across a variety of measures – lexical decision RTs, eye fixation durations, and event-related 

potentials (ERPs).  Previous research has been inconsistent as to whether these factors, when 

examined simultaneously, are additive or interactive.  Behavioural RT studies have typically 

demonstrated interactive effects (e.g., Stanovich & West, 1983), with a greater predictability 

difference for low frequency (LF) than for high frequency (HF) words.  Sereno, Brewer, and 

O’Donnell (2003) obtained a similar pattern of effects in their ERP voltage amplitude data.  

In contrast, eye movement reading studies have shown additive effects of frequency and 

predictability (e.g., Miellet, Sparrow, & Sereno, 2007; Rayner, Ashby, Pollatsek, & Reichle, 

2004).  More recently, Hand, Miellet, O’Donnell, and Sereno (2010) also found additive 

fixation time effects.  However, when launch distance to the target (used as a metric of 

parafoveal preview) was additionally considered as a factor, an interactive frequency-

predictability effect emerged.  Whether frequency-predictability effects are additive or 

interactive has implications for models of word recognition (modular (Fodor, 1983) vs. 

interactive (Morton, 1969) models) as well as for models of eye movement control (serial (E-

Z Reader; Rayner et al., 2004) vs. parallel (SWIFT; Engbert, Nuthmann, Richter, & Kliegl, 2005) 

allocation of attention). 

One factor of interest regarding prior eye movement frequency-predictability studies 

is that of the level of predictability, with predictability operationally defined as Cloze 

probability (the proportion of subjects who guess the target word when presented with the 

text up to but not including the target).  In such studies, “high” and “low” predictable labels 

imply Cloze values of around 0.50–0.80 and 0.00–0.30, respectively.  It is possible that an 

additive pattern of results may be the result of under-sampling the extremes, and that an 

interactive pattern may emerge given a larger discrepancy in Cloze probabilities between 

conditions.  Although Rayner and Well (1996) employed 3 levels of predictability, they did 

not manipulate word frequency.  In their study, the mean Cloze values and ranges for their 

predictability conditions were as follows:  high predictable (HP) = 0.86 (0.73-1.00); medium 

predictable (MP) = 0.41 (0.13-0.68); and low predictable (LP) = 0.04 (0.03-0.08).  They 

found that fixation times on LP targets were longer than those on HP or MP targets which did 

not differ from each other. 

The present study used a 2 (Frequency: LF, HF) × 3 (Predictability: LP, MP, HP) 

design.  In particular, the Cloze probability values for our “high” and “low” predictability 

conditions were more extreme than what has typically been used in prior research:  HP = 0.96 

(0.85-1.00); MP = 0.54 (0.20-0.75); and LP = 0.01 (0.00-0.05).  Target words were embedded 

in the second of two-sentence text passages (see examples below).  Our results showed an 

interactive pattern of effects in fixation time measures.  As fixation times were relatively fast 

compared to those in prior studies using more pixilated displays (e.g., Hand et al., 2010; 

Rayner et al., 2004), it is possible that our findings are due in part to floor effects masking an 

underlying additive pattern. 
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Example Materials (targets underlined) 

LF-LP  Justin was an enthusiastic baker and was eager to try new things. 

He was excited about trying his new recipe for icing at the weekend. 

LF-MP The school children were impressed after their trip to the aquarium. 

They admired the shark as it slipped through the water like a knife. 

LF-HP Joey excitedly told his parents he saw a striped horse at the zoo. 

His parents explained that the animal was a zebra from Africa. 

HF-LP Juliet kissed her husband on the cheek as he was leaving for work. 

She noticed that he had left his phone and ran outside after him. 

HF-MP Mood around the office was glum and the boss needed to take action. 

Organising a party for the staff would hopefully boost morale. 

HF-HP Adam’s behaviour at school was getting out of control. 

He kept disrupting the class and would have to be sent to the Head. 

 


