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Fernando Corbató

¡ Corbató’s Compatible 
Time-Sharing System 
(CTSS) allowed 
multiple users (1961)

¡ Users needed 
personal accounts to 
securely access their 
private files

¡ Enter … the password



The 21st Century Context

¡ Governments and 
businesses are 
moving services 
online.

¡ In the UK and EU, 
such services are 
required, by law, to 
be accessible to all 
citizens

The 21st Century Context

SECURITY

ACCESSIBILITY USABILITY

Authentication: 
Three Dimensions

International Dyslexia 
Organization

…a specific learning disability 
that is neurobiological in 
origin. 
It is characterized by 
difficulties with accurate 
and/or fluent word recognition 
and by poor spelling and 
decoding abilities… 



Dyslexia

¡ Word Processing 
Difficulties

¡ Word Retention
¡ Spelling Issues
¡ Variable Spelling
¡ Sequencing …

Dyslexics

¡ Are empathetic

¡ Right brained

¡ Think in pictures

¡ Are creative



Dyslexics and 
Passwords ….

¡ Passwords are 
essentially words –
alphanumeric strings

¡ Creating, remembering, 
entering passwords 
becomes problematical

¡ Spelling is unstable

Eg.

¡ Belladonna might 
become

¡ Bellabonna
¡ Delladona
¡ Donabella
¡ Beladonia
¡ Beilabona

Literature Review

¡ (“dyslexia” or “dyslexic”) and 
“passwords”

¡ Academic Search Premier, 
SCOPUS, Social Science Citation 
Index, Science Citation Index, 
ACM Digital Library, IEEE Xplore, 
Springer, JSTOR, ProQuest, 
PsychInfo and ERIC



Literature Review
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Reflection

¡ Password strength 
requirements are 
problematical

¡ 2FA with code likely to stump 
dyslexics

¡ As we improve 
authentication strength, we 
impact accessibility as well 
as usability



Spafford Said…

¡ Why do we use the 
same tool everywhere?

¡ … and maximise Speed of 
Development and minimise
Cost?

We don’t think …. hence 
ubiquitous use of the password

Spafford Said…

¡ Look at the overall 
context

¡ Think about what QUALITY
means

… and stop reaching for the 
ubiquitous password as if it’s 
the best/only tool for the job

QED

¡ If authentication is unusable, 
the mechanism is not sound

¡ If authentication is inaccessible, 
the mechanism breaks the law

¡ If authentication is unusable and 
inaccessible, it fails as a 
security mechanism

Research Directions

¡ Real-world coping 
strategies and 
behaviours

¡ Password Managers 
and their adoption

¡ Accessible multi-factor 
authentication



¡ Alternative 
authentication 
mechanisms

¡ Studying dyslexia in 
the security context

¡ Ethical research with 
dyslexics in this space

Research Directions Conclusion

¡ Accessibility is a legal 
requirement – the third 
dimension

¡ We cannot ignore the 
millions of dyslexics who 
are disadvantaged by 
password authentication

¡ We can do better


