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Introduction



Background: Necessity of critical thinking skills

3

® Digital era = .|I of information = Harder to evaluate its quality

eNeed to be able to | navigate through this information

= objectively analyze information and
draw a rational conclusion

= develop critical thinking skills [ HOW? ]

® Strong argumentation = Strong critical thinking skills

(Pithers and Soden, 2000; Behar-Horenstein and Niu, 2011)



Computational argumentation

® Computational argumentation assists users in improving their arguments

® Various applications:
© Mining arguments (ai-khatib et al., 2016)
© Assessing arguments’ quality (e saff et al,, 2018)
© Reconstructing implicit assumptions in arguments (Habernal et al., 2018)

© etc.

® Assist students’ learning & reduce teachers’ workload (rwardy, 200s; wambsgang et at., 2021)

© But cannot still deeply explain and visualize how an argument can be improved!



Gap between current and desired argumentative systems

® Aim: Exploration of current argumentative feedback systems for improving
critical thinking skills

® Contributions:
© Combine features of feedback systems into four distinct dimensions
© Survey and categorize 108 papers into these dimensions
© Discuss remaining challenges and potential ways to overcome them
© Creation of a website to easily find our references



https://kmilia.github.io/teach_me_how_to_argue/

Dimensions of the survey



Richness of explanations = What?
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® Shallow feedback
® Not enough details... l’




Richness of explanations = Why?

=
1S é
SS— cuisine is not just =— @
) EaSier to underStand l‘ ¢ Use Of LLMS (Examples: Dalvi Mishra et al., 2023)

© Q Find implicit components

® Need for implicit knowledge: © Q Find the correct logical reasoning

Cobb salad = healthy B salad ~ ° Need for new techniques
- (E.g: chain-of-thought prompting (wei et al., 2022))




Visualization of explanations = How?

1S

A
Indeed <= are not healthy.
A invalid tm
generalization.

= & xD
¢ M U |t| p|e VieWS (Example: Wambsganss et al., 2020) ¢ D|a |Ogue SyStemS (Example: Rach et al., 2020)
© Diagrams > Argumentative structure © Gaining attraction

© Low accuracy © Challenge: user-friendliness




Interaction = Who is interacting with whom?
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What do you mean?

¢ BEtween users (Example: Lugini et al, 2020) ¢ W|th d ChatbOt (Example: Wambsganss et al., 2021)
© Users debating/helping each other © Based on state-of-the-art LLMs
© Challenge: Need a real-class setting © lb Generate human-like responses



Personalization of the explanations = To whom?
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| Careful, you are simplifying!
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® Discretization of users’ levels

(Example: Wachsmuth and Alshomary, 2022)

o] NO user’s background ¢ Use Of ChatbOtS (Example: Ismail et al., 2023)

° N © Tailor their responses to learners
Personalization by users

(Example: Putra et al., 2020) © Possible future direction
© Not very user-friendly



General open issues



General challenges identified while surveying

® Evaluating different systems
© Relies on human = hard to reproduce and costly
© Lack of direct comparisons between similar systems (Heuer and Buschek, 2021)

- Need to promote open-source projects and the research of standard guidelines

® Ethics

© Challenges: Privacy violations, discrimination, bias, etc (Hovyetal., 2017; Trust et al., 2023)

© Need for an ethics-by-design approach (teidner and plachouras, 2017)

® ... More to be discussed during the Poster session




Conclusion



Summary

® Overview of current systems used to teach argumentation based on:

1. Whatisan error?

- Richness
Why is it an error?
2. How is the error visualized? - Visualization
3. Whois interacting with whom? - Interaction

4. Towhomis given the feedback? — Personalization

® |dentified several open issues: Evaluation Methods, Reasoning...




Towards an end-to-end system for the user
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Previous debates Start new debate Flavie Murea *

® .
Theme Homework They said that the students have no free time. However, you can play tennis. |" G o a I e p rOtOty p e a SySte m to

Is that time to enjoy what you like? If you have another you want to do, you

Below is an argument explaining why homework should be abolished. need to choose which you do. Studying is a duty for the students so you must i m p rove St u d e n tS’ C r i ti Ca | t h i n ki n g

Write a counter-argument attacking this argument. study, ot only doing what you like. Also, you can study for more than five
Debs8 will assist you in this task. You can ask him to give suggestions hours thanks to homework.*Certainly, teachers have to think about how much

. . . . to give the students h k, but d to think about how t:
on your draft and to explain the logic behind these suggestions. © GRS U ENE WIS, (ST MU Ul G e U TS0 prettl

own time. If | was you, | would divide the ways to study effectively. | use J

Hello everyone. Today’s topic is “Homework should be A things to learn in cram school when | do homework. The more you think about

bolished”. We h t ints: The first point is “ time” and how to study effectively by yourself, the more you will improve your thinking
aoolisned:. e alwe WO points: The Tirst point Is “iree .Ime an. ability “rhis ability is useful for you in the future, for example when you have to . M e a s u re °
the second point is “decrease burden on teachers”. | will explain study for university admission Bmimmaark can't ha tha raason vou can't °
the first point of “free time”. We believe that if homework were have time. Error type: Incomplete Premise
to be abolished, we could have more free time. As a result, we The opposing side might argue that the goal -l

of university admission can be achieved even

could do more of what we really wanted like club activities, e FemEErk Diemis )
hobbies, or playing with friends. In my case, | go to tennis club I’m Deb8, your liew assistanit uuring your uewdte. f(fe e d b a C k + i nte rfa Ce ) —
after class until 5:00 pm and then | go to cram school until 8:00 |- What do you want to do?

pm. After this full day, | arrive at my home around 8:40 pm to eat
dinner and take a shower. At nearly 10:00 pm | start my Ask a question —
homework. | have a lot of homework. As a result, | go to bed

late at night at nearly 1:00 am in the morning and | don’t have

m

Your draft has been corrected. 3

Which effects on learning
the opportunity to sleep for a long period of time. It is not Suggestions are highlighted in your text. For b T I h M k'
healthy. Therefore, homework should be abolished. Thank you. more information, please click on the hints - . C r It I Ca t I n I n g ?

What do you want to do?

Preliminary sketch of an end-to-end system to learn argumentation
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Appendix



Argumentation : a definition

Argumentation = Field of elaborating and presenting arguments
to engage in debate, convince others,
and eventually reach agreements

Premise




4 Pedagogical methods = How shall we teach?

=
N4 =
\ 4 ) )
Your argument has an invalid
generalization.
1. Toulmin Model 2. Rhetorical structure theory

3. Collaborative argumentation 4. Socratic questioning




Toulmin Model

QUALIFIER

Identifies the scope of the claim’s truth
Example: So there is a high probability that...

DATA l CLAIM
Evidence, Grounds Conclusion, main idea
Example: You hear barking and howling in the distance. / Example: There are dogs nearby.
WARRANT COUNTERARGUMENT
Explains how the data leads to the claim Opposing argument that may be raised against
Example: Dogs are animals that bark and howl. Example: However, it could be a wolf as they also bark and howl.
BACKING REBUTTAL
Explains why the warrant has the authority Addresses a counterargument

Example: You already have heard dogs barking and howling Example: There are no wolves in this city.




Survey method

N\

. What/Why How To whom Who Who Who
D e e p I y re a d 1 5 O p a p e rS C O I | e Ct e d Papers (with link) g:::er Year [Richness Visualization Personalization Interactivity  Trigger Role / Responsability
A PhD Student's Gaps and potential

Perspective on Research 2023 directions for further
in NLP in the Era of Very research in NLP and

O °
I n a n E XC e | fl I e Large Language Models specifically with LLMs

Annotating Arguments Pioneer in collaborative tools for

The NOMAD Collaborative LREC 2014 improving arguments
Annotation Tool P 9 arg
VISAR: A Human-Al Graph Component

Argumentative Writing dynamically linked to a

Future work: collaborative

Assistant with Visual - 2023 text editor, highlighted "
settings

. Programming and Rapid argumentative
ap each paper to at least one ==
(o] : pti S
ArgueTutor: An Adaptive Possibility of
interacting with the
system

The user asks for

Dialog-Based Learning Chat
CHI 2021 the feedback

System for Argumentation No Clear history
Skills

. . 5 levels of feedback
C a t e O r Al: An adaptive learning Graphs + Scores + ;
g y CHI 2020 (Novice, Advanced,

support system fO_f Hlstor_y N Vlsuallza_tlon Competent, Proficient,
argumentation skills. of Claim and premises Expert)

’mama always had a way
of explaining things so | 5 levels of explanations
could understand”: A Studies to see how

- COLING 2022 i
dialogue corpus for humans explain in

® Whole Survey: 108 cited papers =

Pedagogy | Richness | Visualization | Interactivity | Personalization

Total
How What/Why How Who To Whom ota

Dimensions

References 19 32 13 10 11 85

Table 1: Cumulative count per dimension of papers referenced in our survey.




Easy access to our references: Creation of a website

All references can be found at https://kmilia.github.io/teach_me_how_to_argue/

(Y & Teach Me How To Argue X  + N
- » C 2% kmilia.github.io/teach_me_how_to_arguefindex.htmi o« B+ & o o3 a -
LAcL [ HCI F§ cCours M Mail o Mail @ Scrap QoOkta @ Sigarg [ Esa [[ca @ Jp Miro @8 Yam Zimbra @ GSIS @ Print [ Skills » [ Al Bookmark

Home Richness Visualization Interactivity Personalization Discussions PDF

Teach Me How To Argue

A Survey on NLP Feedback Systems in Argumentation

The use of argumentation in education has shown improvement in students' critical thinking skills, and computational models for argumentation have been
developed to further assist this process. Although these models are useful for evaluating the quality of an argument, they often cannot explain why a particular

argument score was predicted, i.e., why the argument is good or bad, which makes it difficult to provide constructive feedback to users, e.g., students, so that they can
strengthen their critical thinking skills.

In this survey, we explore current NLP feedback systems by categorizing each into four important dimensions of feedback (Richness, Visualization, Interactivity and
Personalization). We discuss limitations for each dimension and provide suggestions to enhance the power of feedback and explanations to ultimately improve user

critical thinking skills.

Feel free to explore, on our website, the different references we found for each dimension. For more information please check the original paper published at the
10th Workshop on Argument Mining (ArgMining 2023)

Dimensions

Richness Visualization

Camélia Guerraoui —07.12.2023 — ArgMining 2023



https://kmilia.github.io/teach_me_how_to_argue/

Richness of Explanations = What/Why? - Example

TYPIC: A Corpus of Template-Based Diagnostic Comments on Argumentation,
S. Naito et al. EMNLP 2022

Original argument Counterargument

We believe homework should They said homework can

be abolished. Forceful study worsen family relationships.

by parents deteriorates family However, It is not true. Asking
relationships and is one of the parents about homework can
reasons why students dislike rather create an opportunity for

studying. _.-- communication with the family.
/,,’
/ v Expressive
Template-based Diagnosis v Informative
Template Set v Unique

Step 1. Template Selection
It lacks an explanation of why| x | is a better method
torealize, ¥ |insteadof | Z

Step 2. Slot Filling
It lacks an explanation of why homework ) is a better method

to realize family communication (¥) instead of | other topics(z)

Figure 1: Overview of task setting. H




Visualization of Explanations = How? - Example

AL: An Adaptive Learning Support System for Argumentation Skills,
T. Wambsganss et al. CHI 2020

An overview of your argumentation structure (claims & premises): B Argumentative [95%]

Click on elaims to display them in the detailed view. @ 8 Non-Argumentative [5%] @
? support  sypport (i C{ “
Readability Details

support support
support ‘< ) — 60%
é) }) Coherence Details
suppor
support . 7
o Persuasiveness Details
support
support 100%

d

Detailed feedback on the structure of your claims (What are claims and premises?):

Dies hat verschiedene Grinde, wie
belsplelswelse Der Kunde kann Anbieter
wahlen, welchen er bereits vertraut und auf

jene verzichten, welche er nicht haben
méchte.

support Houzemate ist ab diesem Punkt nicht mehr
verantwortlich fur die Qualitat des
SUppOrt == Services und dies verringert den Aufwand.

Zudem ware aus meiner Sicht Transparenz beziiglich des
genauen Providers sehr wichtig.

SUPPOMt e {  |ch wilrde einen sehr starken Fokus auf jene
ices legen, die man als Zusatze
SUpport\ hinzukaufen kann.

Diese wirde ich insbesondere in Bereichen
sehen, in denen es noch keine kostenlosen
Alternativen glbt der Koordinationsaufwand

gross ist, oder der Service noch neu ist. m

Camélia Guerraoui—07.12.2023 — ArgMining 2023




Interaction = Who is interacting with whom? - Example

ArgueTutor: An Adaptive Dialog-Based Learning System for Argumentation Skills,

T. Wambsganss et al. CHI 2021

ArgueTutor

09:02

Hey ArgueTutor

Hello! | am ArgueTutor. | will be
your digital learning assistant today
and help you to write convincing
texts! Have you understood your

assignment so far?

You now have 15 minutes to examine
the statements of Mrs. B and Mr. A.
What strengths and weaknesses do
you see in their statements? What
could be improved? Please write a
review in which you personally deal
with the strengths and weaknesses
of both. Try to write the review as
coherently and convincingly as
possible. Is the task now clearer?

ArgueTutor
09:02

Here is the feedback to your
argumentation. Claims/Theses
are shown in bold,
Explanations/Premises in italics
and the Feedback of the chatbot is
underlined.

The basic idea is clear. An app
that automates everything in the
household. It is also easy to
understand that this could be a
sought-after convenience solution
for people with a full-time
workload. | see the following points
as strengths of this proposal. The
complexity that arises from
different existing offers, providers
and price plans can be greatly
reduced by centralized control.
There will probably be more and
more services also in terms of
budget. Therefor is the timing and

®

ArgueTutor

09:02

workload. | see the following points
as strengths of this proposal. The
complexity that arises from
different existing offers, providers
and price plans can be greatly
reduced by centralized control.
There will probably be more and
more services also in terms of
budget. Therefore, the timing and
the direction of the initiative is
well chosen. | would recommend
you make your text even more
argumentative. Try to support your
claims better with relevant premises.

Your Readability Score is: 45.7

Do you want to improve your text,
get an explanation or finish the
learning session?

ArgueTutor

®

09:02

Tell me a joke!

The definition of a perfectionist:
someone who wants to go from

point A to point A+.

| think we should use our time more
efficient und get back to our
argumentation learning session.

Do you want to improve your text,
get an explanation or finish the
learning session?

Bye ArgueTutor

Figure 1: Screenshot of our adaptive dialog-based learning system: a user conducts a certain writing exercise and receives

adaptive tutoring and feedback on the argumentation quality of her text




Personalization of the Explanations = To Whom? - Example

“Mama Always Had a Way of Explaining Things So | Could Understand”: A Dialogue Corpus
for Learning to Construct Explanations, H. Wachsmuth et al. COLING 2022

01

02

03

04

05

06

07

Explaining dialogue on the main topic “blockchain”

Do you know what we're gonna talk about today? It's called blockchain.
What's blockchain?

That's a really good question. It's actually a way that we can trade. Do you
know what trade is?

Mmm-hmm, it's when you take turns doing something. It's when you give
up most of what you want, right?

When you give up most of what you want? Well, sometimes that definitely

happens for sure. What if I told you that this is the kind of technology that

I work on that means you could trade with any kid all over the world?
Really?

Yeah.

08 If I could trade with any kid, I would trade, well, I would trade something
I don't like so much.

09 That's probably a good idea, maybe somebody else likes it more than you
do. So normally, when people trade, they have to go to the store, or they
have to know the person so they can get what they asked for. With
blockchain, you can make that exact same trade, but you don't need the
store, and you don't even necessarily need to know the other person.

10 Really?
11 Really.

(child) Explainee

Figure 1: A short explaining dialogue from the video
series 5 Levels, included in the corpus presented in Sec-
tion 3. Here, an expert explains blockchain to a child.



Related surveys in argumentation

¢ AUtomatEd ertl ng Eva | uatlon (Ke and Ng, 2019; Beigman Klebanov and Madnani, 2020; Wang et al., 2022)
© Mainly about essay scoring = Shallow feedback
© Not deeply covering the different argumentative feedback

¢ Argu mentation M | N | ng (Habernal and Gurevych, 2016; Lawrence and Reed, 2020)
© Point of view of the coder
© Not the point of view of the user (not feedback-oriented)

¢ EXplaInablllty (Vassiliades et al. 2021; Cyras et al. 2021)
© Show the potential of argumentation to explain a model output
© But don’t explain how to explain an argument
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