Methods

Participants

Sixty native English speaking members of the University of Glasgow community were paid to participate in the experiments.  Forty participated in Experiment 1 and twenty in Experiment  2.  The average age was 24 years old.  All had normal or corrected-to-normal vision, had not been diagnosed as dyslexic, and were naïve as to the purpose of the experiment.  (Additional participants were run for purposes of debugging in earlier versions of the experiments; their data are not included in any of the analyses).
Apparatus

Participants eye movements were monitored via an SR Research Desktop Mount EyeLink 2K eyetracker.  The eyetracker has a spatial resolution of 0.01o and eye position was sampled at 1000 Hz using pupil/corneal reflection tracking.  Text was presented on a Dell P1130 19” flat screen CRT with black letters on a white background.  At a viewing distance of approximately 72 cm, 3 characters of non-magnified text subtended 1o of visual angle.  The CRT was run at 170 Hz (5.88 ms per screen refresh).
Design and Materials:  Experiment 1

Participants read a total of 200 single-line experimental sentences.  Because 40 of the sentences were repeated – read once in normal text and once with PM (or vice versa) – there were 160 unique sentences.  All sentences are listed in Annex 1, divided into 8 sets of 20 sentences (A, B, C, etc.).  Sentences sets were roughly equated for length (with a maximum of 60 characters), number of words, and difficulty.

Each set of 20 sentences was presented under different viewing conditions, and these conditions were counterbalanced across four participant groups (Groups 1-4), each consisting of 10 participants.  Experimental conditions across each participant group are specified in Table 1.  Sentences were either presented in normal font or with PM.  Additionally, sentences were presented under one of four “window” conditions:  no-window, or a window of 21, 14, or 7 characters.  The window size corresponds to the number of characters to the right of fixation (in normal of PM font) that are visible.  Characters outside this window are presented as Xs.  In the window conditions (21, 14, or 7), the leftward extent of the window was held constant at 7 characters.  Finally, two sets of 20 sentences were repeated (Sets A and E) and were only read in the no-window condition.  Set A sentences were read in normal-then-PM font and Set E sentences were read in PM-then-normal font.

Table 1.  Experiment 1 Conditions

  GROUP 1




  GROUP 2

Font
    Window
Stim Set

Font
    Window
Stim Set
          normal
       none
     A


PM
       none
     E

PM
       none
     A (repeat)
          normal
       none
     E (repeat)

          normal
         21
     B


PM
         21
     F

          normal
         14
     C


PM
         14
     G

          normal
           7
     D


PM
           7
     H

          - - - - - - - - - - - - - - - - - - - - - -                       - - - - - - - - - - - - - - - - - - - - - -

PM
       none
     E

          normal
       none
     A

          normal
       none
     E (repeat)

PM
       none
     A (repeat)

PM
         21
     F

          normal
         21
     B

PM
         14
     G

          normal
         14
     C

PM
           7
     H

          normal
           7
     D

  GROUP 3




  GROUP 4

Font
    Window
Stim Set

Font
    Window
Stim Set
          normal
           7
     D


PM
           7
     H

          normal
         14
     C


PM
         14
     G

          normal
         21
     B


PM
         21
     F

          normal
       none
     A


PM
       none
     E


PM
       none
     A (repeat)
          normal
       none
     E (repeat)

          - - - - - - - - - - - - - - - - - - - - - -                       - - - - - - - - - - - - - - - - - - - - - -

PM
           7
     H

          normal
           7
     D

PM
         14
     G

          normal
         14
     C

PM
         21
     F

          normal
         21
     B

PM
       none
     E

          normal
       none
     A

          normal
       none
     E (repeat)

PM
       none
     A (repeat)

Each block of 20 sentences was preceded by 5 practice items presented under identical display conditions so that participants would become accustomed to each condition.  Yes-No comprehension questions followed 80 of the 160 sentences (the same questions were asked during repetitions) to ensure participants were paying attention.  Participants had little difficulty answering the questions correctly with an average accuracy of 94%.

Design and Materials:  Experiment 2

Participants read a total of 100 experimental sentences, all of which were presented with PM.  These sentences had been used in a prior study conducted both in English and in French (Miellet, Pernet, O’Donnell, & Sereno, 2007).  Miellet et al. manipulated the plausibility and component word frequencies of adjective-noun phrases.  The 100 sentences comprised 10 sentences in each of 10 conditions, listed in Table 2.  The first 8 conditions are the result of crossing noun phrase (NP) plausibility (Plausible, Less Plausible) by adjective frequency (HF, LF) by noun frequency (HF, LF).  Because this study was also run in French, the last two conditions (“Pre-posed”) represent ones in English that matched corresponding French conditions.  In French, the standard word order within an NP is noun-adjective (the opposite of English).  However, in certain cases, this order is reversed in French (adjective-noun; i.e., the adjective is “pre-posed”).  Thus, the names of the last 2 conditions reflect a control condition from the original study.

Table 2:  Experiment 2 Conditions







Adj
Noun

Plausible (P)



HF
  HF







HF
  LF







LF
  HF







LF
  LF


Less plausible (LP)


HF
  HF







HF
  LF







LF
  HF







LF
  LF




“Pre-posed” (PP)


HF
  HF









HF
  LF

Across all conditions, target word length was similar (5.82 characters, on average).  To calculate word frequency values, we used the 90-million written word British National Corpus (http://www.natcorp.ox.ac.uk).  We also calculated the natural log of word frequency, as this is the standard measure in models of eye movement control in reading – E-Z Reader (Pollatsek, Reichle, & Rayner, 2006), SWIFT (Engbert, Nuthmann, Richter, & Kliegl, 2005), and SERIF (McDonald Carpenter, & Shillcock, 2005).  The average word frequencies for target words are listed in Table 3 with corresponding natural log values in parentheses.

Table 3:  Experiment 2 Average Word Frequencies (occurrences 

per million) with Natural Log values in Parentheses for

Plausible (P), Less Plausible (LP), and “Pre-posed” (PP) Conditions






Adjective



  Noun


Condition

      HF

    LF


      HF

    LF

P and LP

126 (4.66)
4 (0.75)

279 (5.20)
7 (1.24)


PP


360 (5.40)



271 (5.38)
9 (1.88)
Contextual constraint for Plausible (P) and Less Plausible (LP) noun phrases (NPs) were determined via three different indicies.  The first index was a measure of predictability, a Cloze task in which 10 participants were asked to generate a word following a sentence fragment up to, but not including, the target NP.  After generating a response, they were told what the actual word was (the adjective).  They were then asked to generate another word which could follow this augmented sentence fragment.  Responses were coded in the traditional way of assigning a “1” to a correctly guessed word and a “0” to all other responses.  We also used an alternative coding scheme in which ones and zeroes were used for correct and incorrect responses, but that a value of one-half was used for responses that were synonymous with the target.  The second index of contextual constraint was a plausibility task in which a different set of 20 participants were asked to rate the plausibility of the NP (adjective-noun) on a 7-point scale (from 1=low to 7=high plausibility).  The third index of contextual constraint was obtaining transitional probability values of the noun phrase.  These values represent the probability that two words occur together in a language.  Transitional probabilities were obtained from a free web interface using the British National Corpus (http://view.byu.edu/).  Table 4 summarises the different measures of contextual constraint for P and LP NPs.

Table 4:  Measures of Contextual Constraint for 

Plausible (P) and Less Plausible (LP) NPs

Measure



Adj
Noun
     Noun Phrase

Cloze (traditional)

P
.010
.105







LP
.000
.005

Cloze (synonymous)

P
.015
.193






LP
.000
.005

Plausibility


P



6.03







LP



3.50

Transitional probability
P



.022







LP



.000

Participants initially read a set of 30 practice sentences with PM in order to become accustomed to this procedure.  Finally, 30 of the 100 experimental sentences were followed by Yes-No comprehension questions.  Participants had little difficulty answering these correctly with an average accuracy of 92%.

