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Reasoning in groups, with human and artificial agents

In the right circumstances groups can use deliberation to 
outperform the ability of each individual group member. This 
talk will review work done in collaboration with Prof. Vlachos 
and other colleagues in the Department which looks at when, 
and how, the benefits of group deliberation can manifest, 
revealing insights into both human psychology and the power 
of argument exchange. Ultimately the ambition is to design 
artificial dialogue agents which can positively contribute to, 
and so enhance, group discussions.

tomstafford.github.io

https://tomstafford.github.io/talks.html
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Cognitive Science

Gardner, H. (1987). The mind's new science: A 
history of the cognitive revolution. Basic books



Interdisciplinarity

Formal models

Theory building

Object heterodoxy

“The interdisciplinary study 
of the mind, whether in 
animal, machines or other 
systems”

Cognitive Science

Gardner, H. (1987). The mind's new science: A 
history of the cognitive revolution. Basic books
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Neurons

Le Penseur, Musée 
Rodin, Paris. Image: 
Tom Stafford, 
2023-08-15 

Minds

Christian Rohlfs, 
Deliberation (Beratung), 
1913, woodcut. National 
Gallery of Art, CC0, via 
Wikimedia Commons

Groups

https://commons.wikimedia.org/w/index.php?curid=24913461
https://commons.wikimedia.org/w/index.php?curid=24913461
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The psychology of reasoning





Image: “Duty Calls”, xkcd, 
CC-BY-NC 2.5 

https://xkcd.com/386/

People are 
wrong on the 
internet
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Polarisation

“There can be no 
peace until they 
renounce their Rabbit 
God and accept our 
Duck God.” 

- cartoon by
@PaulNoth

https://twitter.com/PaulNoth


Wikipedia: a Real Utopia



How to disagree well: Investigating the dispute tactics used 
on Wikipedia, Christine De Kock, Tom Stafford, Andreas 
Vlachos, Proceedings of the 2022 Conference on Empirical 
Methods in Natural Language Processing

https://arxiv.org/pdf/2212.08353
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Also see https://en.wikipedia.org/wiki/Wikipedia:Dispute_resolution

Paul Graham. 2008. How to disagree. 
http://www.paulgraham.com/disagree.html
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Rebuttal Coordination

DH7: Refuting the central point
DH6: Refutation
DH5: Counterargument
DH4: Repeated argument/ Stating your stance
DH3: Policing the discussion
DH2: Attempted derailings / off-topic comments
DH1: Attacks to the credibility of the person or the argument
DH0: Name calling, insults and hostility

Coordinating edits
Contextualisation
Asking questions
Providing clarification
Suggesting a compromise
Conceding / recanting
Bailing out
“I don’t know.”





Wikitalk data

213 disagreements (3,865 utterances) from Wikipedia Talk 
page, 50% escalated /  50% resolved
- weak correlation with argument level and resolution
- For 535 users with >1 utterance, the median difference 
between the highest and lowest rebuttal level employed is 
4
- 60.7% of personal attacks are in escalated conversations

These slides: 
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Wikitalk visualisations by Zahra Arjmandi Lari

Full report 
https://github.com/zahra-arjm/wikipedia_discussions



Non-escalated Escalated

Both “escalated” vs “non-escalated” conversations use many high-order 
arguments. Non-escalated discussion associated with transitions between 
arguments and coordinating moves

These slides: 
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Wason & interactivist accounts



Christensen-Szalanski, J. J. J., & Beach, L. R. (1984). The citation bias: Fad and fashion in the judgment and decision literature. 
American Psychologist, 39(1), 75–78. https://doi.org/10.1037/0003-066X.39.1.75

J’accuse…moi

https://psycnet.apa.org/doi/10.1037/0003-066X.39.1.75


Gregg, A. P., Mahadevan, N., & Sedikides, C. (2017). The 
SPOT effect: People spontaneously prefer their own 
theories. Quarterly Journal of Experimental Psychology, 
70(6), 996-1010.

Stafford, T. (2014). The perspectival shift: how experiments 
on unconscious processing don't justify the claims made 
for them. Frontiers in Psychology, 5, 1067.

Gregg et al (2017): bias (self vs 
other) massively smaller than 
the response to evidence 
(x-axis)

Product of the way experiments 
are designed to allow isolation of 
effects of bias (Stafford, 2014).

https://www.frontiersin.org/articles/10.3389/fpsyg.2014.01067/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2014.01067/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2014.01067/full


Wason’s Selection Task

E
Which cards must you turn to test the rule :
“All cards with vowels on one side have an 
even number on the other” ?

H 4 7



Wason’s Selection Task : Lure

E
Which cards must you turn to test the rule :
“All cards with vowels on one side have an 
even number on the other” ?

H 4 7
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Wason’s Selection Task : Easy Mode

Whose drink must you check to test the rule :
“Everyone drinking alcohol must be 18” ?

32
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Wason’s Selection Task : Easy Mode

Whose drink must you check to test the rule :
“Everyone drinking alcohol must be 18” ?

32



Wason’s Selection Task : Correct

E
Which cards must you turn to test the rule :
“All cards with vowels on one side have an 
even number on the other” ?

H 4 7



Interactionist accounts of reason

Mercier, H. & Sperber, D. (2018). 
The enigma of reason: A New 
Theory of Human Understanding. 
Harvard University Press.
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Reasoning can be 
successful because, not 
despite, our biases
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A lens on the magic of 
deliberation

Karadzhov, G. M., Vlachos, A., & Stafford, 
T. (2024). The effect of diversity on group 
decision-making. Proceedings of the 
Annual Meeting of the Cognitive Science 
Society, 46(0). 
https://escholarship.org/uc/item/6685n22z
. arXiv preprint arXiv:2402.01427.

Also:

https://tomstafford.substack.com/p/
a-lens-on-the-magic-of-deliberation

https://tomstafford.substack.com/p/a-lens-on-the-magic-of-deliberation
https://tomstafford.substack.com/p/a-lens-on-the-magic-of-deliberation
https://arxiv.org/abs/2402.01427
https://tomstafford.substack.com/p/a-lens-on-the-magic-of-deliberation
https://tomstafford.substack.com/p/a-lens-on-the-magic-of-deliberation


A delibot!

delibot.xyz

http://www.delibot.xyz/


DEliBots - Deliberation Enhancing Bots
Chatbots: focus on the goal of the dialogue
The dialogue is the goal

Complete a task for the person
Provide a framework that enables people to contribute 
towards a common goal

Recruit domain knowledge
Task agnostic
Karadzhov, G. (2023). DEliBots : Deliberation Enhancing 
Bots. PhD Thesis. https://doi.org/10.17863/CAM.109182

Dialogue Data

When should a DEliBot speak?

What should a DEliBot say?



Karadzhov, G., Stafford, T., & Vlachos, A. 
(2021). DeliData: A dataset for 
deliberation in multi-party problem 
solving. arXiv preprint arXiv:2108.05271.

In 64% of these conversations, the group 
members are able to find a better solution 
than they had identified individually. 

Annotated according to deliberative 
purpose

Thanks to the Isaac Newton Trust and Cambridge University Press - 
without their support this would not be possible 

https://arxiv.org/abs/2108.05271
https://arxiv.org/abs/2108.05271
https://arxiv.org/abs/2108.05271


Annotation Schema
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Utterances associated with positive change 

MODERATION REASONING
So , lets go one by one I think is the 
simplest way to reason this out

which should we go with

What did everybody put ?

so what is your thinking
What do you guys think is the 
answer ?

doesn't showing rule is correct verify it ?
But , what if three has a vowel on the 
other side too ?

Why do you think that <MENTION> ?

So why would you flip the other 3 ?

we need to check te rule letter-number , 
why not the middle 2 ?



Annotated Example



DeliBot with Wason -> works!

Karadzhov, G. (2023). DEliBots : Deliberation Enhancing 
Bots. PhD Thesis. https://doi.org/10.17863/CAM.109182



ICWSM 2026!
Session 6: Synthetic Veracity, 
08:30 AM on May 28th. 



DeliChess: A Multi-party Dialogue Dataset for Deliberation in 
Chess Puzzle Solving - Xiaochen Zhu, Georgi Karadzhov, Tom 
Stafford, Andreas Vlachos





Onward collaboration



ACL 2026 Findings

ACL 2025 Main
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“Let’s Talk about 
Facts: Trust and 
Collaboration in the 
Era of Large 
Language Models”

Vlachos & Stafford
 (in press)



These slides: tomstafford.github.io

To conclude
- The promise of cognitive science is alive! CS and PSY still 

have a lot to learn from each other
- Human psychology (including our biases) may have 

evolved to suit dialogic reasoning
- Group decision-making can outperform individual 

decision-making, when reasons are exchanged
- Dialogue models are well suited

to engage and support group function

http://tomstafford.github.io
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Opening Up Minds

Brand, C.O., Brady, D. and Stafford, T. (2025), The Ideological Turing Test: A Behavioral Measure of 
Open-Mindedness and Perspective-Taking. Cognitive Science, 49: e70126. 
https://doi.org/10.1111/cogs.70126

Farag, Youmna; Brand, Charlotte; Amidei, Jacopo; Piwek, Paul; Stafford, Tom; Stoyanchev, Svetlana 
and Vlachos, Andreas (2022). Opening up Minds with Argumentative Dialogues. In: Findings of 
EMNLP (Empirical Methods in Natural Language Processing), 7-11 Dec 2022, Abu Dhabi, United Arab 
Emirates.

Opening Up Minds: 
engaging dialogue 
generated from 
argument maps

PI: Paul Piwek
http://mcs.open.ac.uk/pp2464/Opening_Up_Minds

http://mcs.open.ac.uk/pp2464/Opening_Up_Minds/


In progress: DEliBots!

● Collaborative Evaluation of Deepfake Text with 
Deliberation-Enhancing Dialogue Systems. J Lee, X Zhu, G 
Karadzhov, T Stafford, A Vlachos, D Lee. arXiv preprint 
arXiv:2503.04945

● The effect of diversity on group decision-making. G 
Karadzhov, A Vlachos, T Stafford. Cognitive Science 
Conference 2024

● DeliData: A dataset for deliberation in multi-party problem 
solving. G Karadzhov, T Stafford, A Vlachos. CSCW'2023

● What makes you change your mind? An empirical 
investigation in online group decision-making conversations

● G Karadzhov, T Stafford, A Vlachos. SIGDIAL'2022 Special 
Interest Group on Dialogue and Discourse delibot.xyz

- Using dialogue agents to expose people to  arguments for 
other positions and facilitate group deliberation

https://arxiv.org/abs/2503.04945
https://arxiv.org/abs/2503.04945
https://arxiv.org/abs/2402.01427
https://dl.acm.org/doi/10.1145/3610056
https://dl.acm.org/doi/10.1145/3610056
https://www.delibot.xyz/publications/
https://www.delibot.xyz/publications/
http://www.delibot.xyz/


“Reasonable People” newsletter

https://tomstafford.substack.com

https://tomstafford.substack.com


More on 
Wason
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Even + Vowel : “The Lure”

Odd + Vowel : “Target”









Opening Up 
Minds



BBC Radio 4 programme ‘The Moral Maze’

Well, it’s interesting that 
you should imply that 
saving is morally good 
and can lead you to not 
be dependent, because 

actually sometimes 
taking out credit can also 

help you not be 
dependent. Is that not 

true?
witness

chair
Well, the problem we always have 

with debt, which I would use 
rather than credit, is that 

ultimately there is interest. And 
the interest has to be paid back 

as well as the debt. 

Dialogue source: Moral 
Maze MM2012 data 
set: The morality of 
money and debt 

panellists



ArguBot: Today let’s discuss whether all 
humans should be vegan.
User: I disagree – it’s just not practical on a 
global level.
ArguBot: Veganism is necessarily flexible and, 
therefore, feasible for most people and 
circumstances. The Vegan Society’s definition 
of veganism is less rigid than people often 
assume, requiring only that Vegans remove 
animal products as far as …

Argument source: 
kialo.com



ArguBot: Today let’s discuss whether all 
humans should be vegan.
User: I disagree – it’s just not practical on a 
global level.
ArguBot: Veganism is necessarily flexible and, 
therefore, feasible for most people and 
circumstances. The Vegan Society’s definition 
of veganism is less rigid than people often 
assume, requiring only that Vegans remove 
animal products as far as …

All humans should 
be vegan.

Main claim

A vegan society 
would have 

environmental 
advantages.

PRO

Veganism reduces 
suffering.

PRO
A global shift to 
veganism is not 

feasible.

CONTRA

...

CONTRA
Argument map source: 
kialo.com



ArguBot: Today let’s discuss whether all 
humans should be vegan.
User: I disagree – it’s just not practical on a 
global level.
ArguBot: Veganism is necessarily flexible and, 
therefore, feasible for most people and 
circumstances. The Vegan Society’s definition 
of veganism is less rigid than people often 
assume, requiring only that Vegans remove 
animal products as far as …

argument 
database

dialogue
history

Adapted BART 
(Lewis et al., 2020)

BM25 
retrieva

l

Retrieval-Augme
nted Generation 
(RAG)-Sequence 
model (Lewis et al. 2020)

ArguBot chat 
contribution

All 
humans 
should 

be 
vegan.

Main 
claim

A vegan 
society 
would 
have 

environ
mental 

advantag
es.

PRO

Veganis
m 

reduces 
suffering.

PRO

A global 
shift to 

veganism 
is not 

feasible.

CONTR
A

Pre-trained model (Shuster 

et al, 2021) finetuned on 
OUM Wizard-of-Oz 

dataset



https://doi.org/10.1098/rsos.220366

https://doi.org/10.1098/rsos.220366


https://tomstafford.substack.com/p/vaccine-dialogues
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https://lottybrand.shinyapps.io/vaccineComments/

https://lottybrand.shinyapps.io/vaccineComments/


The (Ideological) Turing Test

Originally, Bryan Caplan (2011), 
after Alan Turing (1950). 

“We should “attempt to re-express your target’s 
position so clearly, vividly, and fairly that your target 
says, ‘Thanks, I wish I’d thought of putting it that 
way’,”  
Dennett, D. C. (2013). Intuition pumps and other tools for thinking. WW Norton & Company.



Delibot!



How to build a DEliBot?

Dialogue Data

When should a DEliBot speak?

What should a DEliBot say?

These slides:
http://bit.ly/tom-talks

http://bit.ly/tom-talks


How to build a DEliBot?

Dialogue Data

When should a DEliBot speak?

What should a DEliBot say?
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How did the conversation go?
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How did the conversation go?
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Addressing the timing of DEliBot participation

Time

Performance

Intervention

Intervention

These slides:
http://bit.ly/tom-talks
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- Formalise it as a task of change-point detection (reliability engineering)
- Hard task, but not impossible 

Can we predict when will someone change their mind?

Micro AUC Cutoff P-R

BoW + Random Forest 0.19 0.21

Bayesian Online CP detection 0.18 0.22

BOCP + Positional Prior 0.21 0.26

Linguistic Model (Neural) 0.20 0.23

Learning to Rank 0.23 0.24

Learning to Rank + BOCP + 
Positional Prior

0.25 0.30

What makes you change your 
mind? An empirical 
investigation in online group 
decision-making conversations
Georgi Karadzhov, Tom Stafford, 
Andreas Vlachos. SIGDIAL’22

https://arxiv.org/abs/2207.12035
https://arxiv.org/abs/2207.12035
https://arxiv.org/abs/2207.12035
https://arxiv.org/abs/2207.12035


How to build a DEliBot?

Dialogue Data

When should a DEliBot speak?

What should a DEliBot say?

These slides:
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Finding good things to say

What makes you change your 
mind? An empirical 
investigation in online group 
decision-making conversations
Georgi Karadzhov, Tom Stafford, 
Andreas Vlachos



More on 
human bias



The Biased
The Rational

W. Phillips Davison, “The Third-Person Effect in Communication,” 
Public Opinion Quarterly 47, no. 1 (1983): 1–15



Rationality

Bias

Kahneman, D. (2011). Thinking, fast and slow. Macmillan.



Rationality

B
ias

Mercier, H., & Sperber, D. (2017). The 
enigma of reason. Harvard University Press.



Every rational reason has a bias

Image: torbakhopper

“fire alarm bell, scott richard”

CC BY-ND 2.0

https://www.flickr.com/photos/gazeronly/28520377874



Signal detection theory

Claim:

True

False

You judge:

“True”                “False”

HIT!

Correct 
Rejection

Miss

False 
alarm



Most misinformation not seen, not 
believed or not acted upon

Polarisation is exaggerated

Echo chambers don’t exist online

Backfire effect rare

Biased assimilation 

Altay, S., Berriche, M., & Acerbi, A. (2023). Misinformation on misinformation: Conceptual and methodological challenges. Social Media+ 
Society, 9(1), 20563051221150412.
Coppock, A. (2022). Persuasion in Parallel: How Information Changes Minds about Politics. University of Chicago Press.
Nyhan, B. (2021). Why the backfire effect does not explain the durability of political misperceptions. Proceedings of the 
National Academy of Sciences, 118(15), e1912440117.

https://substack.com/redirect/84302722-9a1a-42d4-addd-b5431f2ddbec?j=eyJ1IjoiMjl2cW0ifQ.mX48y1pOuPyWRHM8xLckzC8YcYY89syDx3LCFZ8WSBk


On 
fact-checking



Social is primary

dialogue as the natural interface to human 
reason

this springs from interactionist accounts of 
reason

following from this 
reputation tracking

trust systems

adversariality

How we reason





Feldman, B. (2016). Clippy Didn’t Just Annoy 
You—He Changed the World. New York 
Magazine.

https://nymag.com/vindicated/2016/10/clippy-didnt-just-annoy-you-he-changed-the-world.html
https://nymag.com/vindicated/2016/10/clippy-didnt-just-annoy-you-he-changed-the-world.html


Will Moy: “fact checking is a 
behavioural intervention”

No: fact checking is a 
reputational system intervention

What is the space of effect?


