From Punch Cards to
Brain-Computer Interfaces:

75 years of Human-Computer Interaction and its Impact on Society

Elisabetta Mori reflects on the history of Human-Computer Interaction
and its impact on society, with a special focus on the United Kingdom.
This article is one of many educational materials produced by the

Archives of IT, thanks to the support of the Worshipful Company of
Information Technologists, to foster curiosity in the general public about
how computers, software, networks and technology changed society,
highlighting the UK’s contributions in the field.

he April 1981 Byte magazine cover showed an illustration of what today
Twe could identify as a “smart watch” or a “wearable computer”. It showed

a miniaturised version of a computer fitted into the shape of a metal watch
in the fashion of the time, with all the desktop computer interface elements: a
tiny phosphor video screen, a tiny keyboard (where it would be impossible to
type) and a very small floppy disk. The month’s theme was about possible “Fu-
ture Computers?”. Although the magazine advised “keep in mind the proximity
of April 17 the illustration by artist Robert Tinney is interesting because it shows
the miniaturisation of computers, increasingly becoming a personal and weara-
ble object, and essential to our everyday life.
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Today we live in a world where computers are
intimately integrated into society and influence
many aspects of it. Interacting with computers
and other technological devices is something
we do every day in multiple ways; often we can't
function in society without being digitally con-
nected.

When and how did computers enter our every-
day life? How did our relationship with comput-
ers evolve over the years? These are some of the
questions | asked a number of UK professionals
who spent their lives researching the field.

In this article | start by exploring the beginnings of Hu-
man-Computer Interaction, focusing in particular on
the nise of the discipline in the UK and on its UK pi-
oneers; | then look at how HCI has changed in both
direction and significance in the light of the WWW
and more recent technologies, evolving in from touch-
Future Computers? Cover of Byte Magazine, April 1981. based interaction to voice user interfaces. | reflect on

1

FUTURE COMPUTERS ?




FROM PUNCH CARDS TO BRAIN-COMPUTER INTERFACES:

75 YEARS OF HUMAN-COMPUTER INTERACTION AND ITS IMPACT ON SOCIETY

the impact of HCl on society and how it can put people at advantage or at disadvantage; in
particular | also focus on the theme of computers and healthcare and the Intemet of Med-
ical Things, leading up to the brand-new experiments around Brain Compurter Interfaces.

What is Human-Computer Interaction?

“Human-Computer Interaction (HCI) pertains to all the aspects related to
how we interact with computers; it relates to both the understanding of how we
use digital devices and how to design this interaction in a way that it is better for
us”, says Alan Dix, Professor of HCI at Swansea University.

“HCI involves every aspect of people using computers: from the fine scale of
pressing a key, moving a mouse, touching a screen, to the economic, societal
and political impact of this, in a world where computers are an intimate part
of society and influence every aspect of it. In a certain way to understand the
relationship between humans and computers we should start by looking at the
evolution of computers themselves’”

[1940s-1960s] Mainframe Computers:
Bulky Installations Operated by Specialists

After World War 2 electronic mainframe computers required big rooms filled
with bulky racks, and they were built with thermionic valves first, and transistors
later. The computer installation was made of several pieces of equipment and
needed a team of engineers and operators to make it function and keep it working.

There was no display screen as we are used to today and interaction was made
through buttons, switches, and keyboards, where command-line input required
operators to enter text commands in order to in-
teract with the computer. These interfaces were
highly specialised and required extensive train-
ing to use them effectively. The computer room
88 was huge and a private, almost sacred, place
' where operators and engineers operated, main-
tained and supervised the computer installation;
computers typically took a long time to start and
worked continuously day and night. They also
- broke down very frequently and they were not as

Freddie Williams and Tom Kilburn shown programming the - reliable as they are today. Despite their bulk, their

Manchester Mark 1 Computer in the late 1940s. Courte- d st I
sy of the University of Manchester. memory and storage were small.
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Human-Computer Interaction at the time meant that programmers would prob-
ably never enter the computer room. They wrote their programs on paper, often
preparing flowcharts using coding sheets and stencils; these programs (and
data) would later be punched by a clerk on a paper tape or cards; these were
then fed to a computer by specialised pieces of equipment. Printouts and other
outputs were picked up later in the day or even later in the week. These ma-
chines had different kinds of users: the machine operators, the maintenance en-
gineers, the programmers, and the end users themselves, who were the clients
who actually benefited from the calculations and data processing.

Early computers were originally used for scientif-
ic and military purposes but from the 1950s on-
wards mainframe computers began to be used
for business applications as well. This led to a
huge revolution in the workplace. It is interesting
to note that it was the British tea shop company
Lyons who pioneered the use of computers in
business with its LEO Computers. The Lyons
: : Electronic Office (as the acronym LEO stood
Picture of LEO I Computer, 1950s. Courtesy of the Mod-  for) was used for financial administration, stock

ern Records Centre, Warwick University, and the LEO -,
Computers Society, UK. control and logistics. As an example, Lyons
could use a LEO Computer to determine how
much ice-cream should be produced on a certain day, given a certain weather
forecast, which of course would also be performed on a LEO Computer by the

Met Office.

@ Read the interviews about LEO Computers: Peter Hermon Frank Land

[1970s-1980s] The Computer Becomes Personal

The advent of personal computing in the 1970s and 1980s was deeply influ-
ential in the development of Human-Computer Interaction as a field of study.
As computers evolved and became smaller and cheaper, the number and kinds
of people who used them expanded dramatically too. Computers began to be
commonly used at home, not just for work but also for leisure and entertainment,
as video games became popular. The users of mainframe computers were a
small part of the population; in some sense they were an elite. The advent of
microcomputers first, and PCs later, was a big shift because such machines
became something that could be operated by a single person and did not need
a team of engineers to operate.


https://archivesit.org.uk/interviews/peter-hermon/
https://archivesit.org.uk/interviews/peter-hermon/
https://archivesit.org.uk/interviews/frank-land/
https://archivesit.org.uk/interviews/frank-land/
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Several key developments helped pave the way for the emergence of PCs as
we know them today. First, in the 1960s and 1970s, minicomputers were de-
veloped. These were smaller and less expensive than mainframe computers and
were designed for use by smaller businesses and organisations. This allowed
more people to access computing power.

Second, the development of the microprocessor in the 1970s was a
game-changer. This allowed for the creation of small, powerful, and affordable
computers that could be used by individuals in
their offices, homes and schools.

Third, the development of the Graphical User
Interface (GUI) in the 1970s and 1980s
made personal computers more user-friend-
ly and accessible to a wider audience. When
the GUI appeared it allowed users to inter-
act with their computers using visual ele-
ments such as icons, windows, and menus,
Intel 4004 microprocessor. rather than relying on text-based commands.

What is a Graphical User Interface?

A GUI is the way we usually interact with our computer or smartphone using
visible interface elements displayed on a screen such as pictures and buttons
that you can manipulate and click on, instead of typing in text commands. For ex-
ample, when we open an app on our phone, we usually see a series of pictures
or icons that we can tap to do different things; when we use a web browser to
browse the internet we click on links and buttons to navigate around: these are
GUIs. The point of a GUI is to make it easier for people to use digital technolo-
gies by providing a visual, intuitive way to interact with them.

Finally, the emergence of the personal computer industry in the 1980s, led
by companies such as Apple, IBM, and Microsoft, helped make personal comput-
ers more mainstream and affordable. This led to the rapid growth of the PC market,
as more and more people began to use computers in theirhomes and workplaces.

The way we interact today with computers was the result of a series of experi-
mental innovations in the 1960s that eventually made their way into the market.
Among these there is Ivan Sutherland’s Sketchpad, first demonstrated in 1963.
Sutherland wanted to make computers more approachable and developed a
computer program which enabled users to create and manipulate graphical im-
ages using a light pen or stylus on the Lincoln TX-2 computer at the Massachu-
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setts Institute of Technology. Sketchpad’s innovative use of the light pen allowed
users to draw directly on the computer screen.

Sketchpad was part of Sutherland’s PhD thesis
and is considered one of the earliest examples
of computer-aided design (CAD) and comput-
er graphics, inspiring many subsequent innova-
tions.

During the same years the computer mouse
was invented at the Stanford Research Institute
in California. Douglas Engelbart was part of a
team that was exploring new ways to interact
with computers. He came up with the idea of
a device that could control the movement of an
on-screen cursor. The first mouse prototype was
built by Bill English in 1964. Engelbart demonstrated the mouse and many other
discoveries such as the hypertext, videoconferencing, and the graphical user
interface in a live event in 1968 known as “the mother of all demos”.
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Ivan Sutherland’s Sketchpad laser pen CC BY-SA 3.0.

Other innovations came from the University of
Utah's Computer Science Laboratory where a
young Alan Kay in his doctoral thesis proposed
the concept of what he later called the Dyna-
book: a portable, interactive, and “personal
computer for children of all ages”. Although the
actual Dynabook wasn't fully realised, his ideas
strongly influenced the development of tablet
computers and portable devices.

Engelbart’s electronic office concept and Kay's
Dynabook ideas were very influential at Xerox
PARC, a research facility in Palo Alto, California
established in 1970 by the Xerox Corporation.
Alan Kay and the prototype of Dynabook, by Marcin  The researchers at PARC, who also included
Wichary, CC BY 2.0. .
Alan Kay, focused on developing new technolo-
gies for personal computing and developed the
Xerox Alto computer in 1973. The Xerox innovations have become so common
that we take them for granted today, like the so-called What You See Is What
You Get, which is the ability of word processors to duplicate on the screen what
the printed page will look like.



https://www.youtube.com/watch?v=yJDv-zdhzMY
https://www.youtube.com/watch?v=yJDv-zdhzMY
https://it.wikipedia.org/wiki/Sketchpad#/media/File:SketchpadDissertation-Fig4-1.tif
https://commons.wikimedia.org/w/index.php?curid=5871599
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The Xerox Alto Computer by Maksym Kozlenko CCBY-
SA 4.0.
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The BBC Micro at a Computer Festival in Amsterdam,
Public Domain.

Although it was never successful on the market
due to its very high price and business focus,
the Xerox Alto influenced the development of
personal computers for years to come: it had a
Graphical User Interface and a mouse built in
as early as 1973. Apple engineers used its con-
cepts in their products: the Lisa and the Macin-
tosh, launched in 1983 and 1984, were inspired
by the Alto, and used icons, pull-down menus,
and windows to represent files and applications,
and were controlled by a mouse. GUIs were
designed to be more intuitive and user-friendly
than earlier interfaces: relying on visual elements
made them easier to use. They are often also re-

- ferred to as the WIMP interface, where WIMP

stands for Windows, lcons, Menus, and Point-
ers. Alternatively, WIMP is an acronym for Win-
dows, lcons, Mice and Pull-down menus.

In the UK several manufacturers of PCs and
products emerged during this time. The BBC
Micro, released in 1981 by Acorn Computers,
was initially developed for use in schools as part
of the BBC Computer Literacy Project. PCs
had an impact on education and learning with
a growing emphasis on Computer Based Tech-
nology and Computer Assisted Learning. The
field is important as it is such a widespread area
which nowadays impinges upon design, HCI
and Artificial Intelligence (intelligent tutors, ava-
tars, assistants). The BBC Micro became pop-
ular with home users as well due to its powerful
hardware and versatile software.

The Sinclair ZX Spectrum, released in 1982
by Sinclair Research, was one of the most pop-
ular home computers of the 1980s in the UK. It
was affordable and had a large library of games,
making it a hit with consumers.

© Christopher Curry and the BBC Micro

Q© Clive Sinclair and the Market for Personal Computers


https://commons.wikimedia.org/wiki/File:Computerfestival_in_Amsterdam_computer-cr%C3%A8che_jonge_kinderen_achter_computer,_Bestanddeelnr_932-9830.jpg
https://clp.bbcrewind.co.uk/
https://www.youtube.com/watch?v=QYHd8AwQhts
https://www.youtube.com/watch?v=Ir-W6kiMrJ4
https://commons.wikimedia.org/wiki/File:Xerox_Alto_computer.jpg
https://commons.wikimedia.org/wiki/File:Xerox_Alto_computer.jpg
https://commons.wikimedia.org/wiki/File:Xerox_Alto_computer.jpg
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Children playing with an Amstrad CPC464 computer.
Data and programs were input with the built-in tape reader
on the right of the keyboard. The game on screen is Paper-
boy. Picture by Adrian Pingstone. Public domain.

The Commodore 64, released in 1982 in the
US, was a hugely popular home computer in the
UK and around the world. It had advanced graph-
ics and sound capabilities, and a large library of
games and software. The Amstrad CPC, released
in 1984 by Amstrad, was a popular home com-
puter that featured a built-in cassette player and a
high-quality keyboard. It was a direct competitor to
the Sinclair ZX Spectrum and the Commodore 64.

The advent of PCs and the democratisation of com-
puting pushed the growth and the establishment of
Human-Computer Interaction as a discipline.

@ Read the interviews: Clive Sinclair Chris Curry Herman Hauser Steve

Furber Andy Hopper

@~ BBC Computer Literacy Project on the Archives of IT

[1970s-1980s] Mapping Early HCl Communities

in Britain
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for a

computer

Image cover of the paper Ergonomics for a Computer
by Brian Shackel, published in 1959.

The establishment of Human-Computer Interac-
tion as modern academic discipline began dur-
ing the 1970s. Initially, however, what we now
call Human-Computer Interaction was referred
to as Man-Machine Interaction “if you forgive the
sexism of the age”, as Professor Dix points out.

Brian Shackel's article Ergonomics for a Com-
puter, published as early as 1959, is considered
one of the first articles to emphasise the ergo-
nomics aspects of computers.

What is Ergonomics and how Does it Fit
with Using Computers?

Ergonomics is a science concerned with designing

machines and other things people use so that they interact most efficiently, safely and
comfortably with their intended users. It has to do with our human bodies, brains, and
senses interacting safely with easy-to-use machines. Ergonomics and Human Factors
became of particular importance during WW2 when pilots and other soldiers were
under pressure operating the controls of aircrafts and other machines.


https://archivesit.org.uk/interviews/sir-clive-sinclair/
https://archivesit.org.uk/interviews/christopher-curry/
https://archivesit.org.uk/interviews/dr-hermann-hauser/
https://archivesit.org.uk/interviews/professor-steve-furber/
https://archivesit.org.uk/interviews/professor-steve-furber/
https://archivesit.org.uk/interviews/andrew-andy-hopper/
https://archivesit.org.uk/contributions/the-bbc-micro/
https://en.wikipedia.org/wiki/Paperboy_(video_game)
https://en.wikipedia.org/wiki/Paperboy_(video_game)
https://en.wikipedia.org/wiki/Paperboy_(video_game)
https://upload.wikimedia.org/wikipedia/commons/6/68/Cpc464.computer.750pix.jpg
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Brian Shackel understood very early how important ergonomics was to the de-
velopment of the computer industry. A UK pioneer figure in HCI, he completed
his first study of Human-Computer Interaction by re-designing the console of the
EMIDEC 2400 Computer, while working at EMI

EMI began to be involved in manufacturing computers in the 1950s along with many other
companies in the UK and abroad. EMI was far from being the only computer manufacturer
concerned with the design and the ergonomics of a computer console; there were other
US and European companies that had an interest in ergonomics and industrial design
applied to computers. Olivetti in ltaly, IBM and RCA in the US, Compagnie des Machines
Bull in France to name a few, all worked with ergonomists and industrial designers to
improve their products. The Uim School of Design in Germany was in particular focusing
on designing new kinds of interactions between humans and machines in collaboration
with industry. However, all these efforts were isolated
and spread out: there was no international community
of researchers and specialist groups on Human-Com-
puter Interaction and their conferences were not es-
tablished until the early 1980s.

So in the 1970s, the field of Human-Computer
Interaction was still in in its infancy, and there
were only a few centres in the UK that focused
2 on HCI research and development, such as the
Man-Machine Interaction Group at the National
Physical Laboratory, and the Human Sciences
and Advanced Technology Research Group at
the University of Loughborough among others.
These centres played an important role in the
development of the field in the UK, and many of
them went on to become major contributors to
. HCI research and practice, and their founding
members established the discipline in the UK.

Christopher Evans, from the back cover of the Mighty Mi-
cro book (1979). Picture by Oliver Hatch.

Christopher Evans and the National Physi-
cal Laboratory

The NPL was a major Government Research Laboratory and the national Stand-
ards centre. It was located in Teddington, near London, and was famous in part
because Alan Turing worked there on the ACE computer project after World
War 2. After an early career as a science journalist and writer, Christopher Ev-
ans, with a degree in psychology and a PhD in Physics, had been asked to set
up a new informatics group to research Man-Machine Interaction there. Evans
worked at NPL from 1964 until his premature death in 1979.
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Dianne Murray, who has worked at the NPL and was a Usability and Interface
design consultant for more than thirty-five years, remembers the atmosphere
in the lab: “It was very much a research laboratory, and was much more like a
university campus than any organisation. The atmosphere was very serious, but
very innovative as well, because we were allowed to do essentially blue-sky re-
search without necessarily having a particular goal or a particular product which
we had to develop at the end of it

© Dianne Murray and working at NPL

NPL®

National Physical Laboratory

Murray was seconded to work with Nigel Bev-
an, another UK HCI pioneer, who was persuad-
ed of the importance of international standards
to improve the design of user interfaces. One of
Bevan’s concerns and a major field of research
was the potential negative effect on health and
posture of working with visual display terminals.
Bevan began his research in Man-Machine Inter-
action, researching keyboard and keypad layouts
for his PhD and subsequently he joined the Na-
tional Physical Laboratory in 1973 where he re-
mained for 25 years, becoming the Head of the
HCI Group and the Head of the Usability Section.

NPL Report DITC 92/587

Bevan and Evans worked together, initially on phys-

e bR ical interfaces for the disabled and then on a doc-

N tor-patient medical interviewing application called

- MICKIE. This application was also displayed in

the London Science Museum during the 1980s.

A Survey of User Cognitive Modelling. A NPL Report Murray and Bevan worked on a follow-up to that

by Dianne Murray. Courtesy of Dianne Murray. project called Microtext, a successful software

package for the BBC Micro, which was popular

in schools and provided an ‘authoring system’ for
educators/teachers to create their own lessons.

Brian Shackel and the HUSAT Research
\ 4 _ Group

MICROTT

T
for the BBC Microcomputer 4l ‘ '

In 1970 Shackel left the Ergonomics Lab of EMI
and moved to Loughborough University as Pro-
fessor of Industrial Ergonomics and set up the
Microtext manual and floppy disc. Courtesy of Dianne Human Sciences and Advanced Technolo-
Murray. gy (HUSAT) Research Group.



https://archivesit.org.uk/interviews/dianne-murray/
https://www.youtube.com/watch?v=Ptfiiain8uE
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Shackel was persuaded that the emergent computer revolution needed an in-
jection of human factors to ensure computers could be properly used by people
and the group’s mission was to make them user friendly. HUSAT comprised
ergonomists, psychologists, computer scientists and industrial designers.

During the 1970s, interactive computing technology found its primary applica-
tions within the realm of work applications. HUSAT was actively involved in as-
sessing these applications, drawing attention to issues of user-friendliness and
inadequate system specifications. As a result, projects were initiated to assist
design teams in accurately defining user requirements and creating functional
and user-friendly modes of interaction. While a significant portion of funding
originated from industrial channels, research council funds also contributed to
investigations concerning the human consequences of computer applications.

The group’s approach involved forming close collaborations with both technol-
ogy providers and users and, whenever feasible, offering tangible contributions
to emerging advancements. As an example, Tom Stewart, a founding member
of HUSAT, was working on displays and how to make these legible, comforta-
ble, minimising eye strain, set at the right height, and so on. As another exam-
ple Phoenix Assurance, along with other UK insurance companies, sponsored
some research with HUSAT and Moorfields Eye Hospital in London when colour
Visual Display Units began to replace the phosphor green screens. The research
related to readability and how the brain reacted to different colours. The team
at HUSAT also comprised Ken Eason, Leela Damodaran, and other young
enthusiasts, like Martin Maguire.

Q© Ermest Edmonds on Brian Shackel

Until his retirement in 1992 Shackel worked to develop an international com-
munity dedicated to the subject, becoming a founding figure in the emergence
of usability and user-centred design. He also led BLEND, one of the first major
projects to evaluate the promise of electronic journals. Dianne Murray remem-
bers BLEND: “interesting but difficult to implement and quite hard to write arti-
cles. However, there was an influential group of HCI people involved.

Ernest Edmonds and Leicester Polytechnic

Professor Ernest Edmonds remembers when he set up one of the earliest
British groups on HCI at Leicester Polytechnic during the 1970s: “by 1974-
ish | was head of the computing department and | arranged, had it agreed that
Human-Computer Interaction should be a research focus at Leicester Polytech-
nic. We were in touch with Loughborough University because Brian Shackel
was there running HUSAT, and so we formed an alliance with those people.
HUSAT was concerned with the human factors side of it, we were concerned
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with the implications of those human factors for the technology, how should you
design software, what should the software architectures be, and all those kinds
of questions’

Q© Ernest Edmonds HUSAT

Edmonds has made other significant contributions to the field, founding the
HCIRU (Human Computer Interface Research Centre) at Leicester Polytechnic
in 1982. He also established LUTCHI (Loughborough University of Technology
Computer-Human Interaction) when he moved to Loughborough University
in 1986.

Q© Harold Thimbleby on Brian Gaines

John Long and the Ergonomics Unit at University College London

The Ergonomics Unit at UCL was founded in the mid-1960s with a focus on
the physical environment (heat, lighting, stress). Later interests shifted towards
the cognitive, and the Unit moved to be associated with the Psychology Depart-
ment, under the leadership of Professor Long.

John Long is considered one of the founders of UK HCI as a discipline. He was
already exploring the HCI area with IBM during his time at the Medical Research
Council's Applied Psychology Unit in Cambridge, from around 1974.

Q© Harold Thimbleby on John Long

His research started in the psychology of typing and how we correct typos and
with work on menu design; he was later interested in frameworks of HCI, method
development and evaluation methodology, analysis and design of socio-technical
systems. He also applied his expertise and knowledge to Computer-Supported
Cooperative Work, the study of how computer systems can support collabora-
tive activity and coordination, analysing psychological and social behaviours and
connecting them to available collaborative tools. When Long retired in 2001 the
University College London Interaction Centre (UCLIC) was founded under
the Directorship of Professor Harold Thimbleby. UCLIC is currently directed
by Yvonne Rogers.

Applied Psychology Unit in Cambridge

The Medical Research Council's Applied Psychology Unit in Cambridge, also
known as MRC APU, comprised of a group of psychologists keen on using
computers and understanding interaction from a psychology point of view. Di-
anne Murray remembers the group in Cambridge: “They also investigated, from
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The Alvey Programme Annual Report (November ) .
1984), covering the first 15 months of the Programme. Such as voice Operated typewriters and methods of

Courtesy of the History of Computing Collection, Swansea

University.

a cognitive standpoint, the Psychology of Programming, how software devel-
opers actually worked to create new software and formed PPIG (Psychology
of Programming Interest Group) involving Thomas Green, David Gilmour and
Marian Petre”.

© Harold Thimbleby HCI is Psychology

Apart from these main centres, other academics were scattered around the UK
and did HCI research: one example is Alan Newell, who has worked on HCI
primarily for supporting elderly and disabled people since 1970; he was based
at the University of Southampton before moving to Dundee University, where he
is now Emeritus Professor.

@ Read the interviews: Ernest Edmonds Dianne Murray Alan Newell
Harold Thimbleby

[1980s-1990s] The Alvey Programme and the
Establishment of a HCI Community in the UK

The Alvey Programme was a large-scale research
and development initiative that was launched by the
British government in 1983. One of the key goals of
the Alvey Programme was promoting collaboration
between industry, academia, and government in the
development of information technology. The Alvey
Programme changed the way computing research
was organised in the UK and it was focused on 4
strands: Software Engineering, Intelligent Knowl-
edge Based Systems, Man Machine Interaction
and Advanced Microelectronics (Very Large Scale
Integration Design, to produce integrated circuits).

The Alvey Programme Man Machine Interaction ob-
jectives were twofold: first, to raise the level of UK
user interface design, in terms of innovation and de-
sign methodology, in order to let industry be com-
petitive in the world markets; second, to improve the
British capabilities in pattern analysis, to make pos-
sible the use of advanced speech recognition and
image synthesis techniques in the user interface,

text-to-speech conversion.
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Alvey influenced and gave strength to the field, contributing to establishing a commu-
nity and was very important in providing funding for HCI projects. Three HCI centres
were established: one in Scotland comprising the universities of Heriot-Watt, Strath-
clyde, and Glasgow; one in the Midlands; and one in London, based at UCL.

In parallel, HCI groups in the British industry emerged and developed: IBM at
Hursley Park, International Computers Limited (ICL), where Andrew Hutt led the
group, Standard Telephones and Cables (STC) in Harlow, and also involved were
Logica and Data Logic.

In November 1986 Rank Xerox announced the decision to open EuroPARC in Cam-
bridge, a systems research laboratory in HCl allied with the Xerox Palo Alto Research
Center (PARC). The centre was officially dedicated in June 1988, directed by Thom-
as Moran. He was principal scientist and manager of the User Interface and the
Collaborative Systems Areas at Xerox PARC (1974-2001) and one of the authors of
the seminal HCl book, The Psychology of Human-Computer Interaction, published in
1983. He worked with Xerox designers in the 1970s to formulate the design method-
ology for the Xerox Star “desktop metaphor” user interface. The goal of the lab was to
understand the broad range of processes by which information systems were shaped
to be useful and usable, including how people make use of systems, how designers
— _ _ designed them, and how they evolved with use and

o | redesign. In particular the team at EuroPARC ex-
exzzmm || Plored collaborative tools (SharedARK) that also in-
) — volved video and audio and user-driven, bottom-up

innovations through tailorable user interfaces.
e Newsletter

OTEL

Another key moment in the evolution of the UK HCI

A “Camman” Interface

e community of researchers that added momentum to
: ;;&:;:%:fﬂ;}% the discipline in the UK was the establishment of
S e e the British Computer Society Specialist Group

% L e on Human-Computer Interaction in 1984. lts
w’;':m“mﬁmfammﬁ aim was promoting the study and practice of hu-

man-computer interaction in the UK at a time when
the field of HCI was still in its early stages, and the
development of interactive systems was becoming
increasingly important in many areas of industry and
academia. The HCI Specialist Group was formed
to provide a forum for researchers, practitioners,
and students to exchange ideas and collaborate on
new projects. It had a newsletter and throughout the
1980s and 1990s, the group played a key role in
BCS HCI newsletter, cover, no. 14, December 1989. advancing the StUdy of HCl in the UK and connect-

Courtesy of the History of Computing Collection, Univer- . . . . .
sity of s{vansea. g ? ing with the international community.
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The Specialist Group organised a number of conferences, workshops, and
seminars, which provided opportunities for researchers and practitioners to
share their work and discuss new developments in the field. The group still
exists today under the name of Interaction, a name chosen “to reflect its more
international profile, its emphasis on interaction, and its commitment to engag-
ing with all levels of interest in the subject, whether from academic, commer-
cial, government, policy-making or media circles

Nigel Bevan at the National Physical Laboratory had the idea of setting up the Group,
after the example of the ACM Special Interest Group on Computer-Human In-
teraction (SIGCH]I) in the US, which was founded in 1982.

© Dianne Murray and the Specialist Group of the BCS

© Dianne Murray BCS HCI vs SIGCHI

These were the years when other conferences
started: the first CHI conference (of the SIGCHI)
was in Boston in 19883; the first INTERACT con-
ference, launched by Brian Shackel, in 1984 in
London, and the first UK HCI conference in 1985.

In the same period Dianne Murray and Dan Dia-
Comp Uter S 7 per started the process of creatin)é the journal of
,}“e Interdisciplinary Journal of the BCS HCI Group, Interacting with Com-
uman-Computer Interaction IRT
- puters or “IwC” the Interdisciplinary Journal of
Human-Computer Interaction. Murray speaks
proudly about the journal: “We felt as though we
needed the tagline to ensure that people knew
what sort of journal it was, and although it was
the journal of the BCS HCI Group, we also in-
tended it to be international, and to cover many
areas of Human-Computer Interaction

It was generally felt there were differences be-
; tween the UK/European approach and the US.
Cover of the first nUmberOfInteractingWith Computers The North Amerlcan researchers were more

or lwC, 1st April 1989. Courtesy of Dianne Murray. . . . . . .
interested in practical applications and in the
mechanics of interaction and interface design,
whereas the UK community was more psychologically and ergonomically fo-

cussed.

Murray continues: “There was a dichotomy if you like, and the UK was very much
closer to what was happening in Europe and to European researchers and cogni-
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tive ergonomics at that time. So, there was a bit of
a bias in the US and Canada to North American
work, and it took quite a long time before British
work began to be recognised totally”

@ Read the interviews: Gilbert Cockton
Alan Dix Ernest Edmonds Linda Macaulay
Dianne Murray Harold Thimbleby

Meeting at an Interact conference. From left to right: Tom
Carey (Canada), Dan Diaper (UK), unknown person, Di-
anne Murray (UK), Marilyn Mantei Tremaine (USA), Tom
Hewett (USA). Courtesy of Dianne Murray.

[1990s-2000s] World Wide Web: a New Paradigm of
Information Sharing

Another major development in the history of computing that changed the way we
interact with computers is the World Wide Web.

The World Wide Web led to a revolution in computing and society in the 1990s.
The web changed who used computers and transformed the way we access
and share information, communicate, conduct business, and interact with digital
services. It has become an integral part of our daily lives and continues to shape
the digital landscape.

The web is important in the history of Human-Computer Interaction because it
brought about a new paradigm of information sharing and communication, ena-
bling users to access and interact with vast amounts of information through web
browsers, amplifying the impact of HCI as a discipline. The focus shifted and in-
terfaces needed to accommodate not only expert users, but also individuals with
varying abilities.

UK computer scientist Sir Tim Berners-Lee,

- : created the first web browser in 1990. Three
NETSCAPE e o years later a team led by Marc Andreessen re-
ey leased Mosaic, the first browser to boast a
W graphic interface and to be adopted by a signif-

- e icant number of users, followed the next year by
T e A e B L 3 s T R B ™ Netscape Navigator. When Microsoft unveiled
= “ Internet Explorer in 1995 they kicked off one of

Screenshot of Netscape Navigator browser about: page. the many competitions for dominance in the us-
Version 2.02 running on Windows XP, 29 August 2015.

Public domain age share of web browsers.
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We can understand the impact of the internet and the world wide web in the
words of Linda Macaulay, Professor Emerita of Information System Design,
University of Manchester: “In the eighties most people were working in offices
and they had a computer that was centrally controlled. They were doing office
work and they didn’t have much discretion about what they did or how they did
it. Once the internet caught on in the late nineties, things changed massively.
We moved to a situation where people have discretion, they have choices, they
can use it or not use it. They're not just in the office, they're in their home, they're
at leisure and a computer affords new opportunities at home and in leisure. From
the human-computer interaction point of view, we're looking at the individual as a
consumer, their consumer behaviour, it also brings in marketing; the whole inter-
est in human-computer interaction broadened. The early 2000s was just a time
of massive, massive change both in the way people interacted with computers
and the opportunities that computers could give them?”

© Linda Mcaulay and Impact of the Internet Manchester Evening News

HCI has been vital in web development as it focuses on designing interfaces
that prioritise user experience, accessibility, efficiency, error prevention, engage-
ment, and user-centred design. Hyperlinking, along with the development of lan-
guages such as HTML and CSS, allowed for the creation of interconnected web
pages with a user-friendly structure and a strong visual design. New web design
principles emerged, focused on usability and user experience.

In parallel, advances in microelectronics and manufacturing techniques pro-
gressively led to the creation of smaller and more portable devices, playing a
crucial role in the development of laptops, tablets, and smartphones. The late
1990s saw the rise of mobile devices: the miniaturisation of technology and
the development of touchscreens and stylus-based input methods presented
new challenges and opportunities for HCI as well. Desktop computers also ad-
vanced during this time, with faster processors, improved graphics capabilities,
and larger storage capacities. HCI research focused on refining GUIs, input
devices, and exploring novel interaction techniques like gesture-based input.

@ Read the interviews: Alan Dix Linda Macaulay
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[2000s-onwards] The Computer
Becomes Ubiquitous

: Miniaturisation has also been instrumental in other ar-
eas such as medical devices, consumer electronics,
= and wearable technology, giving rise to what has been

called ubiquitous computing. The landmark article
introducing ubiquitous computing is Mark Weiser's
piece in Scientific American, published in Septem-
ber 1991. Weiser worked at Xerox Parc in the end
of 1980s when he developed the concept. Howev-
er about ten years earlier UK HCI pioneer Christo-
pher Evans anticipated the concept in his book The
Mighty Micro, published as early as 1979.

Also known as “pervasive computing” or “ambi-
ent intelligence”, ubiquitous computing refers to
the concept of seamlessly integrating comput-
ing technology into the everyday environment to
create a network of interconnected devices and
systems. The goal of ubiquitous computing is to
make technology pervasive and invisible, integrat-
Cover of Chis Evans book, The Mighty Micro, 1979. ing it into the fabric of our lives. These devices
can include sensors, actuators, displays, and oth-

er computational elements. By making technology ubiquitous, it becomes inte-

grated into our physical surroundings, creating an environment that is intelligent,
responsive, and capable of supporting a wide range of applications and services.

Interacting with Touch and Movement

The wide-spread introduction of smartphones, starting with the launch of the
iIPhone on the 29th of June 2007, popularised capacitive touchscreens and
multi-touch gestures. The iPhone 1 in particular allowed a user to control the
device through their finger and this was a real revolution at the time.

© Rory Cellan-Jones and the launch of the iPhone

Touch-based interactions and touchscreens have an interesting story; it was
during the 1960s however that the idea began to take shape, as we have seen
with Sutherland’s Sketchpad, where touch-sensitive screens and light pen de-
vices allowed users to interact directly with computer displays by touching or
pointing. Resistive touchscreens gained popularity in the 1980s, but it wasn't
until the 2000s that multi-touch gestures were realisable.


https://www.youtube.com/watch?v=pwRFXTzAufo
https://en.wikipedia.org/wiki/Touchscreen
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© Michael Noll The Feely Thing

In the 2010s, the introduction of gesture recognition systems, such as Micro-
soft’s Kinect, and motion-sensing devices, allowed users to interact with com-
puters and gaming consoles using body movements and gestures. The devel-
opment of gesture-based interfaces allows users to engage with 3D design
spaces through bodily motions e.g., in virtual reality games. Touch interactions
have extended into AR and VR environments, enabling users to interact with
virtual objects using hand gestures and touch-based controls.

@ Read the interviews: Mike Noll Rory Cellan-Jones

The 2010s also saw the rapid expansion of the Internet of Things (1oT) and
the proliferation of connected devices and sensors embedded in everyday ob-
jects, enabling seamless interactions between humans and their environment.
HCI shifted focus towards designing context-aware systems and user experi-
ences that spanned multiple devices. Smaller dimensions enabled greater mo-
bility and integration of technology into our everyday lives.

Pervasiveness: The Computer and the Body

ProfessorDixpointsoutthe deepinteractionwe have withcomputation: “Evenifthingsare
not in the body we have allmoved to the point where there is a deep interaction between
our bodily functions and computation. It might be a smart watch on your wrist, it could
be the feeling of missing it when you are separated from your phone. There is the issue
about the physical embeddedness of it. Our current technology is such an intimate part
that we are all at a point where without that technology our bodies will not function alone.
There has also been a major shift in the pervasiveness of computers in society. At the
time of early computers there was a choice about who used computers: some used
them, some not. With the web and domestic computing more people could use them
but could choose whether or not; now the picture has changed,; if you want to buy an
airline ticket or fill up your tax return it is difficult not to use a computer. We have made
a world now, where to be a citizen of the XXI century you need to have to be digitally
connected. Digital technology on its own deepens the existing social divisions!

HCl research in the UK began to focus on issues such as accessibility and inclu-
sivity quite early, and in particular through the work of Professor Alan Newell,
who has worked in HCI to develop more accessible interfaces to disabled peo-
ple throughout his career. People with disabilities can sometimes have difficul-
ties in experiencing full participation in a society not always built with their needs
in mind, and computing technology can make a difference in this, both positively
and negatively. Computer technology has potential to overcome barriers and
improve lives of people with disabilities.
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© Alan Newell Impact on disabled people
Extraordinary Users and the Digital Divide

Professor Newell highlights the Digital Divide: “A significant proportion of the
population are not able to use technology. Therefore there's a divide between
those who can use technology and those who can’t. And that has gotten worse
and worse as technology got better” HCI enables some disabled people to do
some things they could not do and certainly has made a lot of difference to a
number of disabled people. However we must not forget that technology some-
times makes it more difficult for some categories of poor and disabled people to
take part in society.

QO Alan Newell the Digital Divide

Newell continues: “We tend to design for what people call ‘ordinary users’ and
I'm interested in extraordinary users, so that's a positive way of looking at people
with disabilities” Newell reflects about what is the real meaning of “ordinary” and
“extraordinary”: we can learn a lot about HCI from looking at disabled users. An
ordinary person in an extraordinary situation, such as a pilot flying a high-perfor-
mance aircraft, is in the same position as an extraordinary person, a disabled
person, in an ordinary situation using a typewriter.

Q© Alan Newell Extraordinary Users

“Throughout the history of accessible computer technologies, people with disabil-
ities acted as the paradigmatic computer users. Technology created for their use
was the foundation for technologies intended to augment all humans. Developers
had to design specifically for people with disabilities in mind, making their needs pri-
mary, before they could expand the scope of computer technology to include every-
one. This was not a one-way relationship between developers and users, however;
people with disabilities pushed for computers that would make them more inclusive
of different needs. In some senses they're the canary in the coalmine’

VUIls: Interacting with Voice

The 2010s saw the popularisation of Voice User Interfaces: virtual assistants
like Siri, Google Assistant, and Amazon Alexa brought these into the mainstream.
Users can now interact with technology through spoken commands, leading to
new challenges in natural language processing and voice recognition. The voice
user interface has an interesting story that also overlaps technologies developed
to overcome the barriers of people with disabilities. In the 1970s the Kurzwell
Reading Machine was the first device that could scan printed texts and translate
them into computer-spoken words, enabling blind and visually impaired people
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to experience printed materials. In 1982 the company also created the Kur-
zweil Voice, general purpose dictation software, a descendent of specialised
medical dictation technology. This software was particularly useful for allowing
users to compose text in word-processing software by speaking.

QO Michael Taylor Extraordinary Users

When personal computers arrived they introduced new barriers for some peo-
ple. During the 1960s and 1970s blind people were encouraged to become
computer programmers and in the US there was even an ACM Committee on
Professional Activities of the Blind. Professor Newell remembers: “When Win-
dows and What You See Is What You Get appeared, blind people who had been
able to use computers until that point were not able to use them anymore, be-
cause they could not see the screen whereas they were quite capable of using
command line interpretation. This is one of the examples where allegedly a move
forward has put a number of people at disadvantage’”

QO Alan Newell WYSIWIG and blind people

As computer interfaces change and evolve, they can create issues but also give
solutions. Robin Christopherson is Head of Digital Inclusion at AbilityNet, a
pioneering UK charity which has been supporting older and disabled people
since 1998. His own experience of sight-loss gives him first-hand experience of
the issues and power of digital tech to transform people’s lives: “There was a
lot of consternation in the blind world when Windows came out, because it's all
pictures and graphics, and we're going to be left behind. When it was just rows
of characters that was doable. It was only when 3.11 came out a couple of years
later that we were able to start getting [computers] to talk, and they had some
other, third parties that created software, like magnification software, to blow up
the screen so that you could see it more easily if you had low vision”

Windows 3.11 was the first version of Windows that had accessibility built in.
He remembers using JAWS: "| had a talking laptop, really chunky, really heavy,
really ludicrous looking these days, and it had speech output which was called
Job Access with Speech, JAWS for DOS. So that was my first encounter with
technology that can help people with disabilities

© Robin Christopherson Talking Laptops

Accessibility and inclusivity have gained attention through the years. Aiming to
make the web more usable and accessible to people with disabilities the British
Computer Society launched the Disability Rights Commission (DRC) Accessi-
bility Working Group in 2004. This was tasked with developing guidelines for
the design of accessible interfaces.
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Christopherson also remembers the early days of using websites: “Luckily back in
those days websites were very text-heavy. So, websites were very sort of text-fo-
cused, which lent itself to blind people. But as the decades went on, technology
got smarter and smarter, more and more prolific. Accessibility thankfully hasn't
been deprioritised, so, the big players, Apple, Microsoft, Google, very much prior-
itise accessibility, and have been very visible” He continues: “It's not to say there
isn’t a lot of inaccessible websites and apps out there for people with a range of
impairments, there certainly are, and that's why we have to kind of carry on raising
awareness, and making sure that the Government prioritises that it's a mixed bag,
but all the tools are there. It's incredibly powerful what everyone’s using these
days, that power can be leveraged to great effect for people with disabilities too.”

Q© Robin Christopherson Old Technology

Christopherson, who was awarded an MBE in January 2017 for his services to
digital inclusion, talks about the 1995 Disability Discrimination Act and how
the 2003 code of practice that followed it changed what they did at AbilityNet:
“So, in the first few years that | was working for AbilityNet, it was very much end
user focused, dealing with disabled individuals, and helping them get the tech
that they need in their hands. But it was only until 2003 when they published
this code of practice like an appendix to the Disability Discrimination Act that
definitely said, you know, you must include digital in this. It gave an example of a
blind person being able to book airline tickets on a website. So, from 2003 we
suddenly started to approach companies and say, ‘Look, you need to start think-
ing about accessibility, it's now definitely a legal requirement! So, since 2003 the
other aspect of what we do, which is working with companies, to make sure that
their apps and websites are inclusive, all their digital, the emails that they send
out, the marketing campaigns, social media, that sort of thing are fully inclusive”

© Robin Christopherson AbilityNet

Christopherson sees a lot of advancement in technologies for people with dis-
abilities and in particular with Al at the core of many of them: “There’s an app
on my phone called Seeing Al, from Microsoft, and, it uses all of those different
sensors to tell me what's around me, help me find objects, that you can say, ‘I
want to find my keys, or, you know, dog’s harness, or whatever it might be. Or
just my shoes or something. It can read text, you know, either quick snapshots of
road signs, whatever, or buildings as you're passing by, shop fronts. Or, whole
documents. It can read the colour of what your clothing is, so that you can, you
know, see if you've got the right coloured shirt on or something. It can read bank-
notes, so it can tell you what denomination you are about to hand over etcetera”
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© Robin Christopherson Soundbites

@™ Read the interviews: Robin Christopherson Alan Newell Michael Taylor

Computers and Healthcare

Computers have been involved in different aspects of our healthcare since their
introduction: initially computers in healthcare were primarily focused on manag-
ing patient data and administrative tasks, e.g. storing medical records, sched-
uling appointments, and handling billing processes, improving the efficiency of
healthcare management. In the 1980s and 1990s, as diagnostic imaging, such
as X-rays and MRI scans, began to be processed digitally, computers enabled
more accurate and detailed assessments of medical conditions. The rise of
Picture Archiving and Communication Systems (PACS) allowed medical
professionals to store, retrieve, and share medical images digitally. In the early
2000s Electronic Health Records transformed patient information management,
offering real-time access to patient histories, prescriptions, test results, and
treatment plans.

The 2010s saw the rise of telemedicine and remote monitoring, thanks to the
advancements in connectivity and mobile technology. Patients could consult
with healthcare professionals through video calls, and wearable devices allowed
for continuous monitoring of vital signs and health metrics.

Currently artificial intelligence and big data analytics help improve healthcare:
machine learning algorithms analyse vast amounts of medical data to predict
disease trends, personalise treatment plans, and assist in diagnostic accuracy.
Al-driven tools aid in interpreting medical images, identifying patterns, and even
suggesting potential treatment pathways.

© Sir Michael Brady Transformation Factors

The pervasiveness of digital technologies in healthcare can create possible con-
cerns around patient privacy, data security, and ethical dilemmas have emerged,
as Harold Thimbleby points out in his book Fix it. See and solve the problems
of digital healthcare. This is particularly true as the Internet of Medical Things
emerged.

What is the Internet of Medical Things?

The IoMT refers to the integration of medical devices, equipment, sensors, and
systems with the internet and other digital technologies. loMT enables the col-
lection, exchange, and analysis of healthcare-related data in real-time, leading
to improved patient care, remote monitoring, and more efficient healthcare pro-
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cesses. It encompasses a wide range of interconnected medical devices and
applications, ranging from wearable fitness trackers and smartwatches to im-
plantable devices, medical sensors, infusion pumps, and more. Its applications
can be in Chronic Disease Management, assisting in monitoring conditions like
diabetes, heart disease, and hypertension; loMT can help elderly individuals
maintain their independence by enabling remote monitoring of vital signs, falls,
and medication adherence; it can improve hospital management but also trigger
alerts and notifications during medical emergencies, enabling swift response
and potentially saving lives.

Mischa Dohler and the Internet of Skills

Haptic technology has been used in medical applications, such as surgical sim-
ulators and robotic surgery systems. It allows surgeons to “feel” virtual tissues
and enhances training for medical professionals. In an intriguing development,
Mischa Dohler, in his interview, delves into the concept of applying his concept
of Internet of Skills to the world of robotic surgery: the potential arises for sur-
geons to conduct operations remotely on patients located across the globe. This
could revolutionise the field of telemedicine, enabling highly skilled surgeons to
provide their expertise to underserved areas or respond rapidly to emergencies
in distant locations. The amalgamation of haptic technology and the Internet
of Skills could reshape the boundaries of medical practice, transcending geo-
graphical limitations and redefining the possibilities of surgical care.

@ Read the interviews: Sir Michael Brady Harold Thimbleby Mischa
Dohler

From Licklider to Neuralink: Brain Computer Interfaces and Human
Machine Symbiosis

In 2016 entrepreneur Elon Musk founded Neuralink, a prominent company
focused on developing advanced Brain-Computer Interfaces.

What is a Brain-Computer Interface?

Also known as a Brain-Machine Interface (BMI), BCl is a technology that estab-
lishes a direct communication pathway between the human brain and external
devices, such as computers, machines, or prosthetics. The primary purpose of
a BCl is to enable individuals to control and interact with these devices using
neural signals, as opposed to interacting via touch-based input methods.

BCls work by detecting and interpreting brain activity, which is typically cap-
tured using specialised sensors placed on the scalp (non-invasive methods) or
implanted directly into the brain tissue (invasive methods). The captured brain-
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wave data is then processed using algorithms and translated into commands
that can be understood by computers or other devices.

With a goal of creating implantable devices that establish a direct link between
the human brain and computers, Musk’s Neuralink aims to address neurologi-
cal disorders, enhance human cognition, and establish a connection between
humans and artificial intelligence. Neuralink’s approach involves implanting flex-
ible threads with numerous electrodes into the brain’s neural tissue to enable
bidirectional communication. The company'’s vision goes beyond medical appli-
cations, aiming to create a seamless integration of humans with Al technology.

The vision of the company resonates with the concept of Man-Machine Sym-
biosis proposed by J.C.R. Licklider way back in 1960, in which he envisioned
a collaborative partnership between humans and computers where their unique
strengths complement each other. Licklider was a pioneering American comput-
er scientist and psychologist and is widely recognized for his significant con-
tributions to the development of computing, human-computer interaction, and
the early foundations of the internet. Licklider highlighted that humans excel in
creativity and intuition, while computers offer data processing and computation.
He foresaw interactive communication through time-sharing systems, enabling
users to access shared computing resources and information. His concept laid
the groundwork for modern interfaces and the idea of technology enhancing
human capabilities.

Kevin Warwick is a UK scientist known for his pioneering work in the field
of cybernetics and BCls. In the late 1990s, Warwick conducted experiments
where he implanted a microelectrode array into his own arm to explore the pos-
sibilities of direct human-computer interaction. He also carried out experiments
involving neural implants to control external devices and even communicate ba-
sic commands between his nervous system and computers.

© Kevin Warwick Implant

While his work sparked both interest and con-
troversy, it contributed to the broader under-
standing of neural interfaces and the potential
applications of BCls. Warwick’s self-implanta-
tion experiments explored the direct connection
between humans and technology, foreshadow-
ing possibilities like Neuralink.

Implant

Neuralink implant: source neuralink.com @ Read the interviews: Kevin Warwick
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What is Distinctive About the UK HCI Community?

After the Alvey years, from the early 1990s onwards many areas of the country
became involved in HCI research, partly through meetings and increasing use
of email for communications; partly through the various UK HCI journals and
conferences; partly because of links made between individual researchers due
to Alvey collaborations and, later, by EU/EC funded major programmes such as
ESPRIT, RACE and others.

There was also a gradual introduction of HCI to the university curricula, and a
series of academic texts, edited books and textbooks published in the UK. There
were new published standards in more specific aspects of HCI such as screen
displays, keyboards, ergonomic issues and, later, ‘usability’ standards; finally
there was a take-up of HCl research in business research centres, most notably,
those of British Telecom and IBM. In addition, new small consultancies offering
new services were being set up, one significant start-up being Tom Stewart's
Systems Concepts.

| asked some interviewees what they think is distinctive about the HCI com-
munity in the UK. Professor Alan Newell says: “| think that British researchers
are more interested in the sociological aspects of computers as opposed to
American researchers, these are gross generalisations, who are focussed on the
technology rather than the people. So | think the British researchers have raised
the awareness that human-computer interaction is about people, not about com-
puters.

HCI has always been a field with a special interest in the social, political and de-
velopmental aspects of technology. In particular, we can think of work by people
such as Andy Dearden in participatory design of information and communica-
tions technology to improve lives for individuals and for communities; this is the
basis of ICT4D (Information and Communication Technology for Development)
pursuing effective approaches for ensuring development for the poor and mar-
ginalised.

According to Professor Gilbert Cockton, what is peculiar about the UK is the
interdisciplinary working: “We don’t have the hierarchies, autocracies and struc-
tures that just drive wedges between subjects. And the funding regime, so the
Alvey Project made people work together, then the interdisciplinary research
centres made people work together. And risk taking and boldness.”

Q© Gilbert Cockton and interdisciplinary working
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Conclusions

We have seen how HCI has evolved during the last 75 years, from command-line
terminals to Graphical User Interfaces, from multi-touch and gesture interactions
to Voice User interfaces, powered by Al. With ubiquitous and pervasive comput-
ing, mobile phones and the IoT we live in a world where computers are everywhere
and connected; they are embedded in our everyday objects and sometimes they
have already entered our human bodies with the Internet of Medical Things.

HCI underscores the delicate interplay between design, accessibility, and so-
cietal impact. With its influence extending to healthcare and the frontiers of
brain-computer connectivity, HCI shapes the way we live, work, and connect in
an increasingly digital world. HCI is fundamental in the design of a technologi-
cal device and it can lead to successful examples like the iPhone or failures like
the Google Glass; the latter, despite its innovative concept, faced failure due to
concerns about privacy, social acceptance, and unclear use cases, leading to
limited adoption and eventual discontinuation.

The pervasiveness of digital technologies can improve people’s lives but also
deepen existing divisions. Digital inclusion and participation have always been a
focus of the UK’s HCI scholars, as they aim to maximise the potential benefits to
well-being and minimise the potential harms that arise from the increasing use
of digital technology. HCI research in the UK continues to be a dynamic and
innovative field, with researchers exploring new frontiers in interface design and
interaction techniques.

The evolution of human-machine symbiosis continues with advancements in Al,
biotechnology, nanotechnology, and more. As technology advances, the poten-
tial for deeper and more sophisticated forms of fusion between humans and
machines is bound to expand further. With the continued growth of computing
technology and the increasing importance of it in our daily lives, the field of HCI
continues to be a crucial area of research and innovation.

Elisabetta Mori
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