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Introduction

• Biosciences Institute, Faculty of Medical Sciences

• I research animal behaviour

• Comparative Cognition, Vision, Sensory Ecology, 
Decision Making

• I’ve researched bushcrickets (katydids), frogs, praying 
mantises, bees and humans



Information 
processing 

biases in self-
deception

• Biased information search

– Amount of searching

– Selective searching

– Selective attention

• Biased interpretation

– Selective skepticism

• Misremembering

Trivers and von Hippel 2011



The 
idealised 
research 

cycle Interpret results

Formulate hypotheses and 
predictions

Design study

Conduct study and collect 
data

Analyse data and test hypotheses

Publish findings

Research 
cycle

Ask a question

Graphic: Prof Melissa Bateson



Science 
does not 

operate in a 
vacuum Research 

cycle

Journal 
editors

Hiring and 
promotion 

committees
National 
policies

Funders

Media and 
Customers
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Sensational 
Stories
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ON THE 
INTELLIGENCE OF 

BEES
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Information 
processing 

biases in self-
deception

• Biased information search

– Amount of searching

– Selective searching

– Selective attention

• Biased interpretation

– Selective skepticism

• Misremembering = biased citation count

Trivers and von Hippel 2011



BIRD INTELLIGENCE

Quick detour







ON BEE SENTIENCE
Example 2



Definitions of 
sentience

• “Capacity to have feelings- mental states that are 
consciously experienced as good or bad.”

• “Sentience is the capacity to feel. Understood broadly, 
sentience encompasses all felt experiences, including 
sensory experiences (e.g. visual, auditory, tactile, 
olfactory) as well as (for example) feelings of warmth, 
comfort, fatigue, hunger, thirst, boredom, excitement, 
distress, anxiety, pain, pleasure and joy” 

• “A sentient being might not be able to reflect on its 
feelings or to understand others’ feelings.”

• “Sentience is the ability to experience feelings and 
sensations.” 

• Animal Welfare (Sentience) Act

Birch et al 2021, Gibbons et al 2022, Crump et al 2022



A framework 
for assessing 
if insects feel 

pain

• 8 Criteria

– Criterion 1: Nociception 

– Criterion 2: Sensory integration 

– Criterion 3: Integrated nociception

– Criterion 4: Analgesia

– Criterion 5: Motivational trade-offs

– Criterion 6: Flexible self-protection

– Criterion 7: Associative learning

– Criterion 8: Analgesia preference 

Birch et al 2021, Gibbons et al 2022, Crump et al 2022
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Trading off 
heat and 

sugar 
rewards

• Motivational trade-offs and nociception

• ‘Enough flexibility must be shown to indicate centralized, integrative 
processing of information involving a common measure of value’

Gibbons et al 2022; Gibbons and Chittka 2022



Motivational vs 
Behavioural 

trade-offs

Read and Nityananda, 2025

Jenny Read



Motivational vs 
Behavioural 

trade-offs

• The effect of heat needs to be different for different 
concentrations – an “interaction effect”.

Read and Nityananda, 2026

Jenny Read



Insects and 
Pain

• Motivational trade-offs and nociception

Gibbons et al 2022



Our Criticisms • - Excluding data points in a manner that could bias the 
results.

• - Statistical models were “overfit” (singular models). 
Simpler models do not show the key effect.

• - Very low sample size for some crucial points

• - Heat was not reliably aversive

Read and Nityananda 2026a, 2026b



Reanalysis of 
the data

• Simpler models show no effect

Read and Nityananda, 2026

Read and Nityananda 2026aGibbons et al 2022



Reanalysis of 
the data

• Excluding data leads to low sample size

Read and Nityananda, 2026

Read and Nityananda 2026aGibbons et al 2022



Reanalysis of 
the data

• Heat is not reliably aversive

Read and Nityananda, 2026

Read and Nityananda 2026aGibbons et al 2022



Information 
processing 

biases in self-
deception

• Biased information search

– Amount of searching

– Selective searching

– Selective attention

• Biased interpretation
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How can we create a better 
environment?

Junior group 
members

Group leaders Departments & 
Universities

Publishers, Editors 
and Peer Reviewers

Funders



Junior group members

Flag up resources to 
the lab

Teach the PI Build in replications 
into projects



Group leaders

Publish null 
results

01
Create an 
environment 
accepting of 
errors

02
Emphasize 
collaboration 
over 
competition

03
Hire with open 
research as a 
criterion

04
Build in 
replications into 
projects

05



Departments and Universities

CVs without journal 
names

Hire with open research 
as a criterion, or even the 
more weighted criterion

Include in promotion 
criteria

Build open research 
work into the workload 
model



Publishers, Editors, Peer Reviewers

• Open data and code compulsory

• Publish replications- include failed ones

• Publish null results

• Registered reports

• A ratings system for reproduced research (Multi lab, multiple times)

• Ensure they really are shared

• Do not peer review without shared code and data



Funders

Fund large scale 
replication 
efforts

1
Require open 
data and open 
access (e.g. Plan 
S)

2
Require every 
project to 
include a 
replication

3
Allow for “slow 
science”

4
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