
CONCLUSIONS

• Processing of ironic criticism is 
characterized by increased rereading of the 
ironic phrases and returns to the preceding 
context

à A reanalysis of the meaning is required 
before the ironic phrase is integrated into the 
discourse representation. 

• The systematic review revealed that this 
effect is modulated by different context-, 
phrase-, and reader-related factors. 

• Two theoretical approaches that currently 
acknowledges the role of all three types of 
factors 
• The parallel constraint-satisfaction 

framework (Katz & Ferretti, 2001; 
Pexman, 2008) 

• The predictive coding theory to irony 
processing (Fabry, 2021)

REFERENCES
• Attardo, S. (2000). Irony as relevant inappropriateness. Journal of 

Pragmatics, 32, 793–826. doi:10.1016/S0378-2166(99)00070-3

• Au-Yeung, S. K., Kaakinen, J. K., Liversedge, S. P., & Benson, V. 
(2015). Processing of written irony in autism spectrum disorder: 
An eye-movement study. Autism Research, 8, 749–760. 
doi:10.1002/aur.1490

• Barzy, M., Filik, R., Williams, D., & Ferguson, H. J. (2020). 
Emotional processing of ironic versus literal criticism in autistic 
and nonautistic adults: Evidence from eye-tracking. Autism 
Research, 13, 563–578. doi:10.1002/aur.2272 

• Fabry, R. E. (2021). Getting it: A predictive processing approach 
to irony comprehension Synthese, 198, 6455–6489. 
doi:10.1007/s11229-019-02470-9 

• Filik, R., Brightman, E., Gathercole, C., & Leuthold, H. (2017). The 
emotional impact of verbal irony: Eye-tracking evidence for a two-
stage process. Journal of Memory and Language, 93, 193–202. 
doi:10.1016/j.jml.2016.09.006 

• Filik, R., Howman, H., Ralph-Nearman, C., & Giora, R. (2018). 
The role of defaultness and personality factors in sarcasm 
interpretation: Evidence from eye-tracking during reading. 
Metaphor and Symbol, 33, 148–162. 
doi:10.1080/10926488.2018.1481258

• Filik, R., Leuthold, H., Wallington, K., & Page, J. (2014). Testing 
theories of irony processing using eye-tracking and ERPs. Journal 
of Experimental Psychology: Learning, Memory, and Cognition, 
40, 811–828. doi:10.1037/a0035658

• Filik, R., & Moxey, L. M. (2010). The on-line processing of written 
irony. Cognition, 116, 421–436. 
doi:10.1016/j.cognition.2010.06.005. 

• Hancock, J. T. (2004). Verbal irony use in face-to-face and 
computer-mediated conversations. Journal of Language and 

Social Psychology, 23, 447–463. doi:10.1177/0261927X04269587

• Katz, A. N., & Ferretti, T. R. (2001). Moment-by-moment reading 
of proverbs in literal and nonliteral contexts. Metaphor and 
Symbol, 16, 193–221. doi:10.1080/10926488.2001.9678895 

• Kreuz, R. J., & Link, K. E., (2002). Asymmetries in the use of 
verbal irony. Journal of Language and Social Psychology, 21, 
127–143. doi:10.1177/02627X02021002002

• Olkoniemi, H., Johander, E., & Kaakinen, J. K. (2019). The role of 
look-backs in the processing of written sarcasm. Memory & 
Cognition, 47, 87–105. doi:10.3758/s13421-018-0852-2

• Olkoniemi, H., Ranta, H., & Kaakinen, J. K. (2016). Individual 
differences in the processing of written sarcasm and metaphor: 
Evidence from eye movements. Journal of Experimental 
Psychology: Learning, Memory, and Cognition, 42, 433–450. 
doi:10.1037/xlm0000176

• Olkoniemi, H., Strömberg, V., & Kaakinen, J. K. (2019). The ability 
to recognise emotions predicts the time-course of sarcasm 
processing: Evidence from eye movements. Quarterly Journal of 
Experimental Psychology, 72, 1212–1223. 
doi:10.1177/1747021818807864 

• Pexman, P. M. (2008). It’s fascinating research: The cognition of 
verbal irony. Current Directions in Psychological Science, 17, 
286–290. doi:10.1111/j.1467-8721.2008.00591.x 

• Turcan, A., & Filik, R. (2016). An eye-tracking investigation of 
written sarcasm comprehension: The role of familiarity and 
context. Journal of Experimental Psychology: Learning, Memory, 
and Cognition, 42, 1867–1893. doi:10.1037/xlm0000285

• Turcan, A., & Filik, R. (2017). Investigating sarcasm 
comprehension using eye-tracking during reading: What are the 
roles of literality, familiarity, and echoic mention? In A. 
Athanasiadou, & H. L. Colston (Eds.) Irony in language use and 
communication (pp. 55–276). Amsterdam: John Benjamins
Publishing Company. doi:10.1075/ftl.1.13tuc 

.

(1085) Processing of Irony in Text: A 
Systematic Review of Eye-Tracking
Studies
Henri Olkoniemi1,2 and Johanna K. Kaakinen2, 3

1 Division of Psychology, University of Oulu, Finland
2 Department of Psychology, University of Turku, Finland
3 INVEST Research Flagship, University of Turku, Finland

INTRODUCTION

It is raining heavily and your friend sends you a 
text message “What a lovely weather for a picnic!” 

What your friend probably means is that the 
weather is not nice. 

• Irony can be defined as the use of words to 
express something other than, and intending 
the opposite of, the literal meaning (Attardo, 
2000). 

• The typical form of it is ironic criticism (e.g., 
Kreuz & Link, 2002).

• Using it is risky because it is easily 
misunderstood (Hancock, 2004) à it is 
important to understand the processes and 
factors underlying comprehension of irony. 

• Different theoretical views emphasize the 
importance of either context-, phrase- or 
reader-related factors in irony comprehension 

• The purpose of the present study was to 
summarize first decade of eye-tracking 
studies exploring processing of written irony 
and examine:

1.How ironic criticism is processed and comprehended 
[meta-analysis]

2. Identify text context, phrase, and reader-related 
factors that impact the ease of understanding ironic 
criticism [Systematic Review]

METHODS

• Web of Science and Google Scholar search 
was conducted using keywords 

– eye tracking|eye movements AND 
sarcasm|irony

– See Fig 1 for flowchart of screening and 
inclusion

• The eligibility criteria:
1.Reports eye movement measures recorded during 

reading
2.Measures were reported for the ironic target phrase
3.Experiment included a literal control condition.

• A random effects model was used for 
computing the meta-analysis effect size

• To capture early vs. late processing we used 
– First-pass fixation time as an early measure
– For late processing measures, we report two 

measures:
• Look-back time (later rereading of the phrase) 
• Look-from time (returns made from the phrase)

RESULTS

• Irony effect in the first-pass reading time on target 
phrase was negligible (see Fig 2)

• There was an irony effect on:
– The look-back time to the target region
– The look-from time from the target region

à Readers spend longer time rereading ironic target 
phrases and text in comparison to literal

• Also, ironic phrases are harder to comprehend than 
literal phrases 

FIRST-PASS READING TIME ON THE TARGET PHRASE LOOK-FROM TIME FROM THE TARGET PHRASE 

  
LOOK-BACK TIME TO THE TARGET PHRASE TARGET PHRASE COMPREHENSION 

  
 

Context-related factors

• Echoic mention
•When irony echoes previous contextual

utterance, ironic intent is faster to process
(Turcan & Filik, 2017)

• Emotional response
•Congruence of victims emotional response

with irony affects how easily/fast ironic
meaning can be integrated with context (Filik
et al., 2017)

•Global ontext
•Prior exposure to irony creates expectation of 

forthcoming irony which speed up the
processing (Olkoniemi et al., 2016; Olkoniemi
Johander et al., 2019; Olkoniemi Strömberg et al, 
2019)

Phrase-related factors

• Familiarity
• Findings related to familiarity of an ironic 

phrase are contradictory (Filik et al., 2014;  
Turcan & Filik, 2016, 2017)

•Negative vs. affirmative phrases
e.g., “He isn’t the best lawyer” vs.“He is the best lawyer”
•Negative phrases were more likely to be 

interpreted as ironic, whereas affirmative 
phrases were often perceived as literal (Filik et 
al., 2018). 

Reader-related factors

•Working Memory Capacity
•Higher WMC related to earlier processing of 

ironic meaning
•Ability to process emotional information
•Poorer ability realted to increased processing 

times of paragraphs containing irony (Olkoniemi 
et al., 2016; Olkoniemi, Johander, et al., 2019; Olkoniemi, 
Strömberg, et al., 2019). 

• Tendency to use malicious humour 
e.g., use of sarcasm to insult others, and make fun of people in public

•Higher tendency related to shorter rereading 
of the ironic vs. literal statement

•Autism Spectrum Disorders
• Individuals with ASD can understand its 

intended meaning (Au-Yeung et al., 2015)
• They have trouble in understanding its 

emotional consequences (Barzy et al., 2020)

Fig 1. Flow chart for the screening and inclusion of studies.

Fig 2. Forest plots on effect of irony (in comparison to literal) on 
different eye movement measures and irony comprehension. X-
axis represents unbiased Cohen’s d. Error bars represent 95% 
confidence intervals. 

THE RESULTS OF THE SYSTEMATIC REVIEW


