Conversational interaction
and web accessibility




What is conversational interaction?

We call conversational interaction, an interaction paradigm where users
Interact with a machine through natural language instructions.

There are two main channels: text and voice

The underlying technologies that enable machines to understand and
respond to human language is what we call conversational Al
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Characteristics of conversational interaction

Personality Dialogue Empathy
Agents are able to simulate Agents are able to simulate Agents are to appropriately
human attitudes natural language express human emotions
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Anatomy of conversational Al
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Anatomy of conversational Al

Comprehending what the user says
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Anatomy of conversational Al

Comprehending what the user says

Answering user’s questions
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Anatomy of conversational Al

Comprehending what the user says
Answering user’s questions

Maintaining the context of a conversation
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How?
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Natural Language Understanding 101

Intents: the goal of the user User says:
Entities: relevant parts of a
sentence that characterize the
c Chatbot understands
user intent

Check if there is an entity clothing item=

shirt with the entity colour= orange
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Not really a new technology

1947 1966 2011 2015
Alan Turing talks MIT releases the IBM Watson beats AlphaGo beats
about Al in London ELIZA chatbot players on Jeopardy! Fan Hui

1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010s

1950 1997 2017 Google Transformer
Turing’s papers on Deep Blue beats 2018 GPT-1117M
Intelligent machines Garry Kasparov in chess 2019 GPT-2 1.5B
G ® © 200 &
Jan May Jun Sep
Google Meena 2.6B GPT-3175B iGPT 6.8B GPT-3 writes newspaper column

Selected highlights anly. Alan D. Thompson. November 2021, https://lifearchitect ai/

& LifeArchitect.ai/timeline
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From Eliza...

Eliza was a rule based Men are all alike.
chatbot. ELIZA simulated , . . In what way
They're always bugging us about something or other.
conversation by using a Can you think of a specific example
: Well, m -boyfriend ade me come here.
pattern matChmg and y-n Your boyfriend made you come here
substitution methodology He says I'm cEepressedlmuch of the time.

I am sorry to hear you are depressed

[...]

Bullies.

Who else in your family takes care of you?

What else comes to mind when you think of youﬂ[ father l

Does that have anything to do with the fact that your boyfriend made you come here
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...To ChatGPT

OpenAl’s chatbot based | o

] 124 Hi ChatGPT, can you present yourself to a class of web engineering
on their LLM model students?
GPT-4

Hello everyone,

I’'m ChatGPT, an Al developed by OpenAl. Think of me as your versatile assistant, collaborator, and
coding buddy for all things web engineering! I've been trained on a massive amount of text, which

means | can help with tasks like:

e Explaining Concepts: Whether it's REST APIs, web frameworks, or the nuances of HTTP, | can

break down complex ideas into understandable chunks.

Coding Assistance: Need help debugging, optimizing, or generating code? | can write snippets

in various programming languages like JavaScript, Python, HTML, CSS, and more.

Best Practices: | can guide you on industry standards for accessibility, responsive design, or web

performance optimization.
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1 - Types of conversational user interfaces

» Chatbot: all those applications that adopt

Text-based
natural language interaction as their Interaction mode Voice-based

interaction paradigm. Usually, the term refers

Open domain

to applications that use text as their primary

Knowledge domain Closed domain

channel
Task-oriented
Goals Non-task-oriented
Chatbot
Rule-based
Design approach Retrival-based

Generative based
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Rule-based chatbots

Also referred to as decision-tree bots, they are built on

manually constructed rules. The rules can be based on an “if- Tico
T . . q . Hi I'm Tico! Voiceflow's marketing website Al
then” logic or involve pattern matching. The bot contains a e

knowledge base with documents

Welcome to Voiceflow! <™ Empower your
team to create versatile Al agents with

ease. Let's build!

See a demo See customer stories

What does Voiceflow do?

Message... T

Powered by Voiceflow
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Workflows
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il Purch chat) / Returns & Exchanges

Order Intro

It looks like you want to learn about
returning an order

Are you reaching out about an order
you've already placed?

@ Yes
No o]

No match

Agent Handoff

Transfer to Agent
Would you like to talk to an agent?

Submit Zendesk Ticket
' Yes

No

Core Menu

How else can | help?

() Shop Beauty Products & o) Shop Products

“hases & 0) Ordersand Purchases

8 Q

newanns o Lachanges 4 o)) Returns and Exchange

+ L Share Publish > Run

Return an item

Items can be returned in store or
online in accordance with our

If you're looking to return an item
online, you can find the return label in
the order confirmation email that you
recieved.

Would you like to talk to an agent
directly?

™ Yes

Y Ye!

»

L No

A @ ®
Open Ended Question

How else can | help?

Listening for an intent...

@ Test your agent

Voiceflow platform



Generative Al-based chatbots

' @ ©
Currently the most popular and advanced m I n I
architecture for chatbot relies on Large

Language Models (LLMs) fine-tuned on

conversational interaction tasks % i E Cl 1
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Retrieval augmented generation chatbots

@ MyLearningTalk Personal Area @
What is smart learning design?
+
New Chat Ej
[ ] L]
RAG Ch atbots COI I l bl n e retrl eval - Smart Learning Design is an approach that adapts to the hybrid learning paradigm, known as
Library @ "smart learning." It extends beyond classroom activities to encompass the entire process

leading to learning outcomes. The term "Smart Learning Design 25" refers to the 25 hours of

based tec h n i q u es (fetCh i n g « New chat 28/01/2025 11:35 total effort a student should invest to earn a university credit. This method helps deconstruct

the complexity of the learning process into its constituent elements, called learning events,
which can then be systematically reconnected.

information from external sources © Wnatis smart earning..
Smart Learning Design considers various dimensions of learning: synchronous and
& Lo Smart Learning Desi... asynchronous, individual and collaborative, physical and digital, autonomous and guided. It
1 1 . . uses a visual framework inspired by the ABC method from UCL, adapted for the hybrid
wi enerative o craft natura © What s smart caming.. e & viual ramenk napies by the ASC method .
dimension, allowing the distribution of learning events in-class or online, synchronously or
o Lo Smart Learning Desi... asynchronously, throughout the semester. This approach maintains a synoptic view of the

reS O n Ses entire project, highlighting and evaluating the distributions and relationships between
p @© answer in english learning events Lo Smart Learning Design 25.
& Smart Learning Design ... Resource (7 Example Q Quiz @

© what is smart learning...

& Smart Learning Design ... Q Example ( Smart Learning Design i... )
1. In a design course, students are tasked with creating a board game prototype. The Smart
Learning Design approach breaks down the 25-hour effort into various learning events.

@ What is smart learning...

& Smart Learning Design ... Initially, students engage in a synchronous online brainstorming session to discuss game
mechanics and themes. This is followed by asynchronous individual work where students
© 1.1n a design course,... sketch their ideas and share them on a digital platform for peer feedback. The process

culminates in a physical workshop where students collaboratively build and test their
prototypes, integrating feedback from both peers and instructors.

& I'm sorry, but | could... 2. In a music composition class, Smart Learning Design is applied to structure the learning
nrocess The eanurse heains with an asvnehronaons online modille where stiidents axnlare

© Can you explain the 25...

( Could you explain Smart Learning Design? ) ( How does Smart Learning relate to Open Education? )

> New chat 20/12/2024 16:59...
|Ask MyLearningTalk B>

MyLearningTalk: An LLM-Based Intelligent Tutoring System
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https://doi.org/10.1007/978-3-031-62362-2_39

MyLearning Talk

MLT exploits retrieval augmented generation to offer interactive features to provide

users with grounded answers and a tailored experience to enhance and facilitate the
learning process

= Chat message
* Quiz request

Web based « Example reguest

: 4 — Application chat API : : Course documents
user interface » Response stream - -
- . Knowledge : . Documents preprocessing
o | L — +——— Embeddings +————

Application s Orchastraticn retrieval : databa:sg C and embedding

database c T . I

Chat
database . Text generation model Embedding model

.............................................................................
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2 - Types of conversational user interfaces

- Embodied agent: interfaces that use conversational Oh! so now you
_ _ _ . _ like virtual
interaction using either text or voice that are also assistants. ..

personified or have an avatar, for example:

* Virtual avatars

* Social robots
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Kuki.al

https://youtu.be/SEAAOI itY?si=WtJOKEHNGFILU2EQ
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3 - Types of conversational user interfaces

 Voice User Interface: conversational interface that

use as its primary interaction channel voice

« Personal Virtual Assistant: all those voice interfaces Hey Siri

that also have an element of sociality. (Alexa, Siri...)

Hi, how can | help?
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Opportunities for
accessibility




Web browsing and accessibility

> Quick Panettone: Acontr +

The standard interaction paradigm for web e b
browsing presents two main barriers for - -
people living with certain disabilities: -

Actual Meat

‘The Best Pancakes You'll Ever
Make | Epicurious 101

* Mouse and keyboard interaction - “ — — [

How a Master talian Baker
Creates The Perfect Panettone...

* Visual content

» Ml oi0/1425 om o @ O x e ) PANETTONE PASTICCERITA
-

RITA CHEF | La ricetta perfetta.
Quick Panettone: A controversial recipe

@ Tasting Hlst‘ory with Max Miller © Gz | G D condvia (=4 sava) (- How to Buy PANETTONE Like
iscri g an Italian (It will Change Your...

467.601 visualizzazioni 1anno fa #tastinghistory #christmas #panettone

from the history

GET OUR
NEWSLETTER

Ourlateste

“Magnificent .. A model
ofdigital curation”

“...a gold mine of
fantastic images and
stories.”

Scenes of Reading on the Early Portrait Postcard

VistT Our ONLINE By Melina Moe and Victoria Nebolsin
BEcoME A FRIEND OF

THE PDR
e that traverses the pole

— 120 L%
p

of the twentieth

SHop

aph: explore this pas
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Web browsing and digital inclusion

By EU directives’, by 2025 all digital
platforms should be accessible.

« This is even more important for the Public
Administration since it means creating
opportunities for inclusion.

COMUNE DI MlLANO AREE TEMATlCHE SERVIZI UFFICIO STAMPA

SERVIZI ONLINE @

E FASCICOLO DEL CITTADINO

1 P10 VISITATI

AreaB

Pass per la sosta di residenti e Area C: acquisto ticket,
dimoranti a Milano attivazione, ricarica

Fascicolo del cittadino

m Certificati anagrafici

Carta di identita J

X AN

.Ahbi//eulexguropa ELHQP'B?RE}H?/IT/ 7 3”*#*’ |v S OLIFEGNIL
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https://eur-lex.europa.eu/legal-content/IT/TXT/?uri=CELEX%3A32019L0882

Assistive technology is often not enough

* Screenreaders are the most common 70
istive technology i . i bl o=
as§|s |ve. echnology in use Howeve.r, their a \ o _———
efficacy is dependant on code quality. 40
« The WebAIM 2024 report shows that 95.9% gg
of home pages had detected WCAG 2 10
failures. 0
2019 2020 2021 2022 2023 2024

Average of detected errors per page. In 2024 the average is
56.8 errors per page. The report sampled the most visited 1
million websites.
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Conversational Al as an opportunity

* Voice assistants like Amazon Alexa or Google
Assistant show how Natural Language
interaction has the potential to be a more
accessible interaction paradigm.

e Atthe moment these assistants cannot
browse the Web
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Conversational web browsing

The act of performing common browsing tasks, such
as skimming through content, reading it, or navigating
pages using only natural language commands

Open youtube
Sure, we are now on youtube.com
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ConWeb

Browser extension that enables
users to browse the web through
voice commands, such as “read”
and “navigate”

It is able to describe pages’
structure and retrieve content
based on users’ requests
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THE MUNICIPALITY OF MILAN
Make an identity card

The identity card is issued exclusively in electronic format {with the exception of
people registered with AIRE). It is valid as an identity and expatriation document in
all European Union countries and in those that accept it instead of a passport.

THE MUNICIPALITY OF MILAN

Most visited

Citizen file

Make an identity card

/\

Area B

(a) Automated Web browsing actions

CONWEB MIDDLEWARE

@
@
&
@

&

You are now on the Municipality of Milan home page.
You can browse the main menu, navigate to the Most visited
services or to the news.

o

Is there anything about how to make an identity card?

Yes, you can find Make an identiy card in the sevices, do you
want to navigate to the page?

o

I want to navigate to the page

No problem! Here it is: The identity card is issued exclusively in
electronic format [...]. Do you want to know more or to read
something else?

Yes read more

o

It is valid as an identity and expatriation document in all
European Union countries and in those that accept it instead of
a passport.

Save this page with a hookmark

o

You saved the page Make an identity card from the Municipality
of Milan website as a bookmark. Do you want to access all your
bookmarks, or do you want to continue reading the page?

(b) Natural language dialogue



Research with blind and visually impaired users

ConWeb was developed through a User
centred design process.

Blind and visually impaired people were
Involved in co-design sessions to collect
their challenges with browsing the web
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i Home - Comune di Milano (&) x +

C (2 comune.milano.it

-

/\ — “,- y _». ~'- s / f \ 4 v j V.0 \‘ OB o
e : *\@ ™ o £ 4\% “ \ &

COMUNE DI MILANO AREE TEMATICHE SERVIZI UFFICIO STAMPA

servizionLiNE B

E FASCICOLO DEL CITTADINO

I PIU VISITATI

X by B

Fascicolo del cittadino chhnaraZlonel Ta_rl: uccu.;:fazmne " Carta di identita
appartamenti e immobili
7, J P,
B ™
% Certificati anagrafici Area B | Registra il tuo veicolo Are_a £ l ACqIJI-StO-tICket,
attivazione, ricarica
J v
i y i
Multe: guarda le foto delle Multe e sanzioni: pagare un Prenota il tuo appuntamento in




T

eloforms - Richiesta pass per x +

*s formshd?2.comune milano.it//rwe2 forms/form.isp 2IUQOID = 1€

odea Damo [ PRD

Comune

Milano

Richiesta pass per la sosta e la circolazione di persone con disabilita (CUDE - art. 381 DPR 495/1992) - Simulazione |A

2. Dati richiedente 3. Dati intestal: fel pass .. Richiesta Pass & Dichiaraz ntegrative Modalitd

2. Dati richiedente

on this module you can request a special parking permit

L/

Form filling
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Designing for conversational web browsing

Based on the interaction channel (voice or text) and the use case (automotive,
healthcare...), there exist specific interaction guidelines to design conversational

interfaces

Research questions

1) What are the effects of designing for 2) Which of the current guidelines support
voice on traditional web design? voice web browsing?

centric £ A POLITECNICO
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Surveying the literature

Topics analysed:

Assistive technology Conversational Al
—~ ] ) ] Design Toolkits design guidelines design guidelines
() * Accessible and Inclusive design
/;\\ . Conversational Al cards Design principles
. Conversational Al
a Responsible Al cards Accessibility heuristics Design heuristics
Inclusivity cards Usability guidelines Design patterns

e

Filtered results based on
relevance to Inclusivity and '

conversational Al

v

Seven toolkits | 23 sets of guidelines and heuristics
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Findings

Current guidelines do not guide
practitioners and researchers in developing
and designing voice agents that support
interaction with web components.
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Number of guidelines per topic in conversational interaction literature

Legend
Design guidelines

Evaluation heuristics
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Evaluating guidelines

« Conversational interaction designers and
developers have been involved in workshop
sessions to validate the synthesized guidelines

« 7 sessions: 2-3 participants per session

» 20 participants: 7 CUIl researchers, 4 HCI
researchers, 5 web developers, 4 interaction
designers, 1 accessibility expert
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. User control and freedom @ Error prevention
A iTions Shonkd gho e s corel s sy o -
ackns pacaio

@ Help and documentation: @ Recognition rather than recall
interfaces should provide Jsar Deliver information only when relevant not o overload the ue

ith a:spoech interface to guike them though the iMeraction

) T conersationshouid suggest e nem possitie
steps

@
@ Mapping between system and language System status and conversational context
conventions: Users should be informed when changes within the systsm or conversstional conteat happsn
ialogue should respect commen convetions in tarms of form and linguistic
rrrrrr
@ Fallow diglogué conventions such as turn @ G12 Express emotions: Apolegising,
J taking J encouraging, or enjaying, efc,

@J Mame lunctions as the user expects therm @J



Let’s try together

You have design the conversational interaction with a short form available at the
link provided in chat today.

Following the voice interaction guidelines provided, define a user flow describing
how a user should interact with your form

e Tircasds
Dottrete
Charming Parrot
L
..........
— S
it o = R (1ot R VR (e e
i e el I 5 O S o e - o o
gt p— i bl e N T s |
st Charming Parrot
O\ £ ) | TS - S
: . =
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8

Harm alion
e Dumin

Strong Cormorant



Tasks

1. Analyse the form to understand the user goal
2. ldentify the optimal path of interaction

3. Identify which are the elements within the pages that you want to deliver through voice
and how.

4. Define how the agent should present the content
* Wording
* Help messages

5. Think if any changes in the current information architecture would be needed
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MILANO 1863

i XS
eractive 4‘% 7
nologies >




Thank you!

Contact information

Ludovica Piro, PhD candidate, Politecnico di Milano
Ludovica.piro@polimi.it
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