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Keystroke latencies: character level effects 
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Keystroke latencies: word-level effects

Word
Frequency

Word
Length

100

150

200

250

300

350

400

1 10 100 1000 10000 100000

word
initial

word
body

100
150
200
250
300
350
400
450

0 2 4 6 8 10

ke
ys

tro
ke

 la
te

nc
y 

(m
s)



Keystroke latencies: macro effects

key is at start of…

ke
ys

tr
ok

e 
la

te
nc

y

0

500

1000

1500

2000

2500

3000

mid-word word clause sentence paragraph





Writers’ eye movements...

█ What kinds of questions can be answered by tracking 
writers’ eye movements?

█ How do you do it?



What kinds of questions can eye tracking help 
to answer?

█ Describing writers’ behaviour – what do writers 
do when?

█ Developing theories about writers’ cognitive 
processes – what information must have the 
writer have available before producing the next 
word / phrase / clause?
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Where do writers’ look?
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Where do writers look when they pause?
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Where do they look at different pause 
locations?

Mean distance between pause location and fixation location, by 
nature of text-boundary at which pause occurred
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this could be achieved would be through minimising petrol consumption. ¶

Petrol would not be used so eagerly if people had to pay more for it.
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The cigar / cigarette and the cap are 
above the flute



If “The cigar and the cap” is planned prior to writing 
then gaze will be here…



If just “The cigar” is planned prior to writing then 
gaze could be just here…



Fixations before first keystroke...



Fixations after first keystroke...



Global warming has been increasing the
temperature of the world in recent years
due to a phenomenon known as ‘the
greenhouse effect’. It is the cause for
freak weather occurences such as massive
floods, and it also the reason for the
significant...
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Writers’ eye movements...

█ What kinds of questions can be answered by tracking 
writers’ eye movements?

█ How do you do it?





Problem…

█ The text that appears on the screen is unpredictably 
dynamic (i.e. the words move around).

█ Therefore analysis based on screen-coordinate defined 
areas of interest won’t work.

So either…
▌Code manually from video (prohibitively time 

consuming)
▌or get the computer to do it for you



█ Show them a video of EyeWrite playback



EyeWrite – combined keystroke and eye-
movement analysis

█ Custom code (in Python) that runs within SR Research’s 
“Experiment Builder” platform.

█ Works just with SR eye trackers
█ But – currently something similar being developed as 

part of Scriptlog (I think)
█ Two parts

▌Data collection – simple text editor used in conjunction with an 
eye tracker

▌Data analysis – separate program (potentially stand-alone) that 
analyses editor output



Editor uses a proportional font so each letter occupies 
the same proportion of screen.

How it works…





Editor uses a proportional font so each letter occupies 
the same proportion of screen.

How it works…

Editor collects times and locations for all keystrokes 
and all fixations.



SSACC R  9320092
SBLINK R 9320100
MSG 9320275 TE_PROC g 103 0 
MSG 9320275 1 TES 0,8 0-10 INSERT g 103 0 TEE 0,9 0-10
MSG 9320278 -9 TEXT_DISPLAY_UPDATE
EBLINK R 9320100 9320380 284
ESACC R  9320092 9320388 300 -3.9 148.2 14.2 303.9 1.27
SFIX R   9320392
EFIX R   9320392 9320412 24 552.6 2977.7 121 49.55 104.95
SSACC R  9320416
SBLINK R 9320424
MSG 9320603 TE_PROC y 121 0 
MSG 9320603 1 TES 0,9 0-10 INSERT y 121 0 TEE 0,10 0-10
MSG 9320605 -15 TEXT_DISPLAY_UPDATE
EBLINK R 9320424 9320688 268
ESACC R  9320416 9320696 284 -3.9 148.2 14.2 303.9 1.37



Editor uses a proportional font so each letter occupies 
the same proportion of screen.

How it works…

Editor collects times and locations for all keystrokes 
and all fixations.

Analysis program knows font size, line spacing, and 
display characteristics, and the xy coordinates and 
times for fixations and keys events.

Uses this information to recreate writing session, 
calculating as it goes a set of variables describing each 
event 

Outputs data file with one row per events (fixation or 
key).





Output example (on handout)

Note: This is a small subset of the variables available in the output (and you 
can add your own too)



Research process...

█ Identify clear and precise research question

e.g., “When writing a first-and-only draft of a text, does the 
kind of text you are writing affect the extent to which you 
read back what you have written as part of the drafting 
process (i.e. ignoring reading back to check over the 
complete draft).”



Research process...

█ Identify clear and precise research question
█ Collect data (EyeWrite Editor program)
█ Produce fixation / keystroke log (EyeWrite Analysis 

program)
█ Identify and operationalise (precisely define) variables 

that you are interested in.



e.g. DV = The extent to which a writer spends 
time in sustained reading of their text

Sustained reading: Sequences of three or more short 
forward saccades* within the existing text, spanning 
more than one word, with no intervening keystrokes. 
Sequence may also include within-word saccades (but 
these do not count towards total). 

*Short forward saccade: target is three or less words 
distant from launch site.



Research process...
█ Identify clear and precise research question
█ Collect data (EyeWrite Editor program)
█ Produce fixation / keystroke log (EyeWrite Analysis 

program)
█ Identify and operationalise (precisely define) variables 

that you are interested in.
█ Implement this definition to create new variable (SPSS 

syntax / Python / ...)
█ Generate summary statistics (SPSS) and / or statistical 

model (MLWin)
█ Interpret results, write and publish paper
█ Collect awards, apply for better job
█ Get some sleep


