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9.30-10.00  Welcome - Simon P. Liversedge, UCLan 

10.00-10.30  Shihui Wu – Leicester University 

10.30-11.00  Petar Atanasov – UCLan 

 

11.00-12.00  Coffee and Research Discussion (Posters) 

 

12.00-12.30  INVITED KEYNOTE SPEAKERS 

Monica Castelhano and Valerie Benson – Queen’s University/ UCLan 

 

12.30-1.30  Lunch and Research Discussion (Posters) 

 

1.30-2.00  INVITED KEYNOTE SPEAKER 

Mahsa Barzy – Reading University 

2.00-2.30  Christine Green and Simon Liversedge – UCLan 

2.30-3.00  Ying Fu – Tianjin Normal University 

 

3.00-4.00  Coffee and Research Discussion (Posters) 

 

4.00-4.30  INVITED KEYNOTE SPEAKER 

Henri Olkoniemi – University of Oulu 

4.30-5.00  Sara Milledge – UCLan 

5.00-5.30  Concluding Remarks 

 

6.00-7.00   Twelve Tellers 

7.00+    East-Z-East 



ABSTRACTS (SPOKEN PRESENTATIONS) 

 

Eye movement control during reading and skimming: Effects of word length 

Shihui Wu, Kayleigh L. Warrington, Kevin B. Paterson & Sarah J. White 

University of Leicester, Nottingham Trent University 

The present study investigated how reading goals modulate effects of word length in a 2 (reading 
goal: read, skim) X 2 (word length: short, long) design. Participants read or skimmed sentences 
containing short (3-4 letter) or long (8-9 letter) critical words, whilst eye-movements were recorded. 
The results showed significant word length effects for both reading goals (also established in a larger 
dataset): short words are more likely to be skipped, less likely to be refixated, and had shorter gaze 
durations compared to long words. Crucially, there was a significant reading goal*length interactive 
effect for word skipping: short words were especially likely to be skipped during first-pass when 
skimming compared to reading for comprehension. The results indicate that the visuo-oculomotor 
mechanisms underlying which words are fixated are modulated by readers’ goals. The theoretical 
implications for the flexibility of the mechanisms underlying eye movement control during reading 
will be discussed. 

 

The effects of word order and grammatical well-formedness on sentence reading 

Petar Atanasov, Simon P. Liversedge and Federica Degno 

UCLan, University of Bournemouth 

According to the OB1 Reader Model (Snell et al., 2018), multiple words are processed in parallel to 
form a sentence-level representation regardless of their order of presentation and without 
significant disruption. Evidence for this comes from the transposed-word effect (Mirault et al., 
2018), wherein participants are worse at judging sentences with a transposition as ungrammatical 
than sentences with multiple violations. We investigated this by measuring participants’ eye 
movements and grammaticality judgments while orthogonally manipulating the order of two target 
words (transposed/not-transposed) and the final word (grammatically legal/ illegal) in a set of 
extensively pre-screened stimuli.  Contrary to previous results, participants’ accuracy was high (over 
90%) in all conditions indicating ungrammaticalities were almost always detected.  Furthermore, 
against OB1 Reader, there was significant immediate disruption on transposed targets.  Results 
indicate that readers process words sequentially and that they are immediately sensitive to 
ungrammaticalities that occur when words are not in their correct order.  

 

Attention Depends on Context: What the eyes can tell us about processing in Autism 

Monica Castelhano, Queen’s University and Valerie Benson, UCLan 

How we process the world is largely dependent on what we know about it.  Looking out into any 
environment leads to any number of assumptions, expectations and predictions. This a priori 
knowledge can lead to any number of changes in how we direct our eyes and in turn, guide 
attention. By examining eye movements in real-world scenes, we can begin to unpack what these 
influences are and how they impact cognitive processing, overall and on a moment-to-moment 



basis. We will examine a number of studies that manipulate the nature and extent of this a priori 
information and investigate the impact on the planning of eye movements and guidance of 
attention. From this basic research that links eye movements, attention and a priori knowledge, we 
further increase our understanding of processing in special populations. 

Research has shown that patterns of eye movements are tightly linked to on-line cognitive 
processing and my work aims to elucidate how cognitive processing differences might account for 
everyday behavioural effects observed across a range of special populations. This presentation will 
focus on what eye movements have contributed to the understanding of cognitive processing 
differences in adults with Autism Spectrum Condition (ASC). Across several studies, we will present 
how ASC and Typically Developed (TD) adult participants process complex scenes, with and without 
social interpretation and assumptions that need to be made.  Although ASC and TD participants 
show largely the same accuracy for these different decisions, our studies repeatedly show 
differences in cognitive processing for ASC individuals. The ASC group fail to ‘pick up’ immediately on 
critical information and also show a propensity to ‘go back’ and re-inspect the scenes. Coupled with 
a failure to initially detect social violations, we will discuss the potential impact of these findings in 
fast dynamic social communication for adults with ASC. A future study, designed to investigate 
whether these eye movement patterns are related to the ability to generate social inferences in 
everyday communication interactions in ASC will be presented and discussed. 

 

The effects of social context and perspective on online language processing and real-life social 
interactions in autism: evidence from eye-movements  

Mahsa Barzy, University of Reading 

Though the role of non-linguistic context on language processing is well documented, much of 
research has studied this topic in typically developing (TD) adults and children. Autism spectrum 
disorder is a neurodevelopmental condition characterized by socio-communicative impairments and 
stereotyped, restricted behaviour patterns and interests. In some cases, despite intact language 
abilities, these social communication difficulties are still present, which has been associated with 
impairments in pragmatic abilities or processing language in context (i.e. global coherence), as well 
as difficulties considering the intentions or mental states of others. In my talk, using evidence from 
eye-movements, and in two pre-registered experiments, I will address how autistic adults mentalise 
about others during real-life social interactions and use the non-linguistic context, such as speaker’s 
voice, to comprehend language online. I will also discuss whether these processes are comparable in 
autistic and TD individuals and will finally interpret these findings in relation to existing theories of 
autism research, including the “weak central coherence” theory.  

 

Eye movements during the verification of arithmetic calculations 

Christine Green, UCLan, Zhichao Zhang, Tianjin Normal University, Asha Sajjid, UCLan, Jonathan 
Watson, UCLan, Chuanli Zang, UCLan, Reyhan Furman, UCLan & Simon P. Liversedge, UCLan 

Basic written addition and subtraction are the building blocks for more complex calculations but 
little is known about the cognitive processes involved. The current study examined eye movements 
during the processing of correct and incorrect arithmetic computations. Participants (n=24) were 
presented with three-digit addition and subtraction sums in a formal vertical presentation on a 



computer screen. They then had to make judgements as to whether the answer was correct or 
incorrect whilst their eye movements were recorded using an EyeLink 1000.  

Initial results show that eye movements are concentrated on the digits forming the second line, the 
central digits, for both addition and subtraction for correct sums. However, distinctly different eye 
movements were found for the error conditions, as the fixation count was greater on the central 
digit of the column that contained the error. Overall, the operator received fewer fixations than the 
digits indicating that, as it is necessary for the successful completion of the sum, it was being 
processed parafoveally without direct fixation. These eye movement data indicate that individuals 
follow distinct step-by-step cognitive processes when solving sums. Implications of the current 
results for understanding the time course of mathematical processing will be discussed. 

 

Character Representations in Lexical Identification during Natural Reading 

Ying Fu, Simon P. Liversedge, Xuejun Bai, Maleeha Moosa, Chuanli Zang, 

Tianjin Normal University; UCLan 

Word frequency and length are fundamental characteristics of words that directly impact lexical 
identification and eye movement control in reading. To date, all studies manipulating word length 
have been confounded with changes in visual complexity (longer words have more letters and are 
more visually complex).  We controlled stroke complexity across one- and two-character high- and 
low-frequency Chinese words to avoid confounding, and recorded eye movements of Chinese 
readers during sentence reading. Both word length and frequency yielded strong main effects for 
fixation time measures.  Critically, the interaction was not significant when both the two-character 
word's overall stroke number, and its initial character stroke number, matched the stroke number of 
the one-character word, indicating that word length and frequency independently influence lexical 
identification and saccade target selection in the absence of complexity confounds during Chinese 
reading.  The results provide evidence for character level representations during Chinese word 
recognition in natural reading. 

 

Children's processing of written irony: An eye-tracking study 

Henri Olkoniemi, Sohvi Halonen, Penny Pexman, Tuomo Häikiö 

University of Oulu, University of Turku, University of Calgary, Canada 

Ironic language is used frequently in communication. However, it is challenging for many to 
understand, e.g., for children. Comprehending irony is considered a major milestone in the 
development of children’s social cognition, as it requires inferring the intentions of the person who 
is being ironic. However, the theories of irony comprehension turn a blind eye to developmental 
changes. The present study examined how children process and comprehended written irony in 
comparison to adults. Seventy participants took part in the study (35 10-year-old children, and 35 
young adults). In the experiment, participants read ironic and literal sentences embedded in story 
contexts while their eye movements were recorded. They also responded to a text memory and an 
inference question after each story, and their levels of reading skills were measured. Results showed 
that comprehending ironic stories were harder for both age groups in comparison to literal stories, 
but the effect was larger for children. Readers took longer reading ironic than literal passages. 
Children mostly showed adult-like reading time patterns while resolving ironic meaning, but they 



showed an increase in look-back times towards the end of the experiment, whereas opposite was 
true for adults. The results have implications for the current theories of figurative language 
comprehension. 

 

The Importance of the First Letter in Children’s Parafoveal Pre-processing in English: Is it 
Phonologically or Orthographically Driven? 

Sara V. Milledge, Simon P. Liversedge, and Hazel I. Blythe 

UCLan, Northumbria University 

For both adult and child readers of English, the first letter of a word plays an important role in lexical 
identification. Using the boundary paradigm during silent sentence reading, we examined whether 
the first-letter bias in parafoveal pre-processing is phonologically or orthographically driven, and 
whether this differs between skilled adult and beginner child readers. Participants read sentences 
which contained either: a correctly spelled word in preview (identity; e.g., circus); a preview letter 
string which maintained the phonology, but manipulated the orthography of the first letter (P+ O- 
preview; e.g., sircus); or a preview letter string which manipulated both the phonology and the 
orthography of the first letter (P- O- preview; e.g., wircus). There was a cost associated with 
manipulating the first letter of the target words in preview, for both adults and children. Critically, 
during first-pass reading, both adult and child readers displayed similar reading times between P+ O- 
and P- O- previews. This shows that the first-letter bias is driven by orthographic encoding, and that 
the first letter’s orthographic code in preview is crucial for efficient, early, processing of phonology. 

 

 

ABSTRACTS (POSTER PRESENTATIONS) 

 

Return Sweeps During Chinese Multi-Line Reading: The Influence of Text Justification and Column 
Setting 

Donna Gill, Mengsi Wang, Jeannie Judge, Xuejun Bai, Chuanli Zang and Simon P. Liversedge 

UCLan, Tianjin Normal University 

Return sweeps are essential when reading multiline texts, yet we still lack a comprehensive 
understanding of this behaviour and models of eye movements have not accounted for return 
sweeps during reading.  Presentation format may also place demands on the oculomotor system 
thereby impacting reading behaviour. We examined text alignment and column number on 
global/local reading measures for return sweeps. Native Chinese readers read multiline passages of 
text presented in either left-aligned or fully justified format, and one or two columns. The 
presentation format did not influence global measures, yet differences emerged when examining 
return sweep behaviour. Readers fixated further to the extremes of the lines in one column than two 
columns and in left-aligned text compared with fully justified text. Chinese readers were more likely 
to undershoot the target following a long than a short return sweep and undersweep fixation 
durations were impacted by the magnitude of the preceding return sweep. These results 
demonstrate similarities in the execution of the return sweep between alphabetic and logographic 



scripts, as well as progressing the field in the direction of a holistic computational model of eye 
movements in reading.  

 

Improving resilience to attentional failures: How eye movements can inform training strategies 

Helen M. Hodgetts, John E. Marsh, François Vachon, Beth Richardson, Sébastien Tremblay 

Cardiff Metropolitan University, UCLan, Université Laval, Québec 

In many everyday activities, it is important to notice events and changes to dynamic features of the 
environment. Inattentional blindness – the failure to detect relevant objects or changes – is the 
source of many human errors, and thus minimising such vulnerability is critical. Monitoring eye 
movements can provide some insight into participant strategies; moreover, links between these 
particular strategies and performance on attentional tasks can begin to suggest the source of some 
attentional failures. We present the case of a security surveillance microworld, and suggest that eye 
tracking can provide valuable insight into the role of strategies, which in turn link with surveillance 
performance. We discuss two ways to improve detection, 1) training in the use of a strategy that 
makes the operator less vulnerable (knowing where and when to look), and 2) training participants 
to augment the amount of information they can extract with each fixation (i.e., expanding their 
‘useful field or view’ or reshaping their ‘attentional spotlight’). 


