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Introduction

Inputlog output:

‐ filtered output ► representation
‐ analyses ► rule based interpretation

Manual analyses: ► dependent on research objectives

Pauses

A pause is a pause is a pause… Pauses

Concept
Pauses are the basic concept in most cognitive writing studies: 
important indication of the writer's increased cognitive load. 

Writing vs. Speech
Writer is less conscious about the process, more freedom to 
distribute his attention; reader’s feedback is product based
(Strömqvist et al. 2006)

Matsuhashi 



Matsuhashi 1981 Purpose

Planning

Evaluating (reading / skimming / identifying)

for revision

for planning

TPSF / analogue or digital sources

Distraction

Perspectives to pauses

process

theoretical framework

writer text

technical (logging)

Pauses: technical

accuracy
measurement error

filtering

instrumental definitions
threshold

key in/out

aggregation

characteristics
writing mode: keyboard mode & lay‐out, mouse, speech

technical (logging)

Accuracy

video registration: 25 pictures/sec ~40 ms

keystroke logging: ~10 ms (processor dep.)

Interkey intervals

pausing or flight time

the latency between pressing the previous key and the actual key

action or dwell time

latency between pressing a key and the release of the same key

Pausei = Pi – Pi-1

Actioni = Pi – Ri
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Threshold

speech
threshold: > 200 ms

writing
each transition > 1 ms (remark: key combinations)

threshold: > 2000 or 3000 ms

Number of pauses at different text levels
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Mean pause length at different intervals
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Median Transition times
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Median Transition times
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Pauses before‐after syntactic boundaries
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Pauses before‐after syntactic boundaries
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Defining pause characteristics

00:09:13

This∙raises∙the∙a{520}[DELETE]overall∙

temperature∙of{568}∙{504}our∙

world{3920}.{688}

EJ case

normal Pauses: writer

personal characteristics
e.g. age, disorders

technical expertise
e.g. touch typist vs. peck‐and‐hunt, left‐right handed

language expertise
e.g. L1/L2

genre expertise
e.g. knowledge telling/transforming/crafting

writer

Differences between persons (n=20 | CI 95%) Criteria: intra word transition

writer variance

Remark: bigram variance

slowest (ms)fastest (ms)

796Dyslexia

568181Spencer corpus

488247R&W corpus

228110Copy task



Discriminating pauses

before word: most discrimating (early) developmental factor

wengelin & strömqvist 2004

Frequency ~ typing speed: Control group

Strömqvist 1998

Frequency ~ typing speed: Dyslexic subjects
Typing skills

Fast typing seems to co‐occur 
‐ with much deleting
‐ higher probability of mistyping 
‐ higher probability of immediate correction of typos

Grabowski et al (2010): copy task

Personal preferences
immediate correction of spelling errors 
vs.mainly correcting at the end of the writing task

Touch typists (cf. eye tracking)
‐ shorter pauses
‐ longer action times

Pauses: text

level: textual and linguistic hierarchy
letter – word – clause ‐ sentence ‐ paragraph
e.g. bigram: frequency, syllable boundaries,morphological, correctness

framing devices (pragma‐linguistics perspective)
pauses mainly located at “discoursally significant junctures”
cf. Spelman Miller (2006)

task & genre
e.g. text length

e.g. genre characteristics

text

Duration / Frequency

wengelin & strömqvist 2004



Differences within digraphs (median | n=20)

a f w i j k e n d e ^ v r i e n d e l i j k h e i d

Differences within digraphs (n=20 | CI 95%)

a f w i j k e n d e ^ v r i e n d e l i j k h e i d

Pausing and Action Time: Hand Comb.

action timepausing time

Pauses: process

characteristics
duration of process

fragmentation

complexity

subprocesses: e.g. planning vs. revision, distribution 

collaboration

writing medium

intertextuality
translation

internal and external sources

analogue and digital sources

Pause Location

Handwriting

Medial Syntactic boundary Editing Other

Typing

Medial Syntactic boundary Editing Other

What happens during a pause?

interpretation of context

combination with eye‐tracking

combination with thinking aloud protocols



Reading during writing ‐ scheme
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Reading during writing
Process of two extremely different writers

Reading during writing – monitor gazer

And everywhere that Mary went the lamb was sure to go Mary …

reading non‐fluent writing

reading during fluent writing

key events

revisions

Reading during writing – hunt‐and‐peck

R how i wonder what you are twinkle twinkle little star how

reading non‐fluent writing

reading during fluent writing

key events

revisions

visual search

Keystroke logging and Thinking aloud protocols
Aggregating KSL data 
to word and sentence level



Fluency measures
More information
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