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1. Introduction

Early information technology was mainly a tool for experts. Mathematicians needed machines to help them work with
logarithms, army commanders and engineers needed precision for their actions, as well as for breaking the codes used
by their opponents, psychologists needed ways to test the feasibility of their models of human information processing,
statisticians needed support for summarizing and understanding the results of a census. In most cases the users were
professionals in developing their own methods and techniques, including the way to specify the instructions for their
tools. Coding, and even building the hardware, was part of their trade.

Around 1960, computers became available for science and research and the first high level programming languages
allowed to structurally develop tools: FORTRAN, ALGOL 60 (Backus et al, 1957; Nauer et al, 1960). Increasingly, most
new users were not interested in the machines as such and in the way their algorithms needed to be coded in order to
be efficiently run by the hardware. Programming was still a basic skill needed to specify the functionality aimed at, even
when, in the 70s Operating systems like CP/M or various dialects of DOS (Hunter, 1983; Lake, 2009), and UNIX (Ritchie
and Thompson, 1978) emerged. IFIP considered the growing and increasingly broadening need for education about
computers as well as the use of computers in education, and organized its first World Conference on Computer
Education in 1970 (Scheepmaker, 1970).

But with the operating systems, more and more tools and programs were provided, readily available and specified for
application domains like text processing, data analysis and representation, as well as office automation and scheduling.
Programming was no longer needed in order to perform the professional tasks of the increasing number of users. In
some professions, users needed (and, consequently, managed to learn) to build macros, for which operating systems
and high level programming languages provided tools.

2. Information technology growing into society

Increasingly new types of use (and new groups of users) emerged: Information and communication technology as
support for education, for public services, for communication, for leisure, and in (public as well as private) transport, and
buildings and household tools got smarter and more interactive, and recently technology is broadly used for maintaining
social relations and social awareness. The new generation of users need not be a professional in the domain of use and
cannot be expected to code or build programs, or to master interfaces that request understanding of hidden aspects of a
system. For this new kind of use, systems need to adapt to the untrained user in various aspects (Vyas, 2011):

e Meaning: it should be completely clear to the user why and how to use the system;

e Emotions: users are motivated by (internal) needs as well as (externally triggered) emotions. The use of a system
is often not emotionally neutral, and users want to use tools and artifacts for emotional reasons, so the system
should support this, by appropriate esthetics, look, and feel;

e Action: systems will only be successfully used if they trigger and support behavior that is obvious and relevant to
the user’s intention;

e Attitude: users will accept and use systems (only) if these fit the culture and context of use, actual intentions
and needs, and suggest they will lead to a satisfactory outcome of the interaction.

In fact, Vyas’ aspects are valid already for the early period where researchers needed to use programming languages,
and, later on, professionals needed to use operating systems and macros (sometimes even needed to be build or
adapted). And in the case of non-professional use, usability and an acceptable user experience is a precondition.

In parallel to the history of information technology as sketched above, understanding of the need for usable systems
developed, in academia as well as in industry. To a certain extent, there seems to be a difference between the two



continents that were the original core of the Western world, as well as the locations where this technology was
originally developed and used.

In North America Industry seems to have taken the lead: e.g., at the first CHI conference (McDonald, 1982), 4 out of 17
Steering Committee members, and 5 out of 14 Program Committee members were employed by Universities, most of
the others listed an industrial affiliation. The approach towards the design of usable systems often could be indicated, as
John M. Carroll (certainly a university based scholar) seems to have stated somewhere (only anecdotic evidence
available to me at this moment): “the theory is in the artifact”.

In Europe, at the other hand, a large proportion of usability focused work started in university context. The first ECCE
conference (Green and Van der Veer, 1982) showed a program committee where all 7 members had a University
affiliation, the first INTERACT (Shackel, 1984) showed over 50% of the program committee (46) listing a University as
their affiliation. The next section will focus on Europe and the initial diversity of approaches towards the design of usable
systems

3. European Early History

In Europe many languages are spoken. English as a second language was increasingly used for academic as well as
industrial communication and publication. However, at least till the mid-80s there seem to be a strong regional flavor in
many parts of Europe regarding which faculty took the lead in research, design, and development of usable systems, as
well as regarding the type of application domain considered. The current section is a personal account of what the
author experienced during activities in international projects, conferences, and in international collaboration in
teaching.

In the German speaking part of Europe, in fact two rather different approaches could be detected:

e Afocus on the user interface: in 1983 there was a workshop on user interface management systems (UIMS:
Pfaff, 1983) in Seeheim, where several foundation stones were laid. The concept of UIMS was developed into an
approach to support designers in explicitly specifying the dialogue separately from the application functionality.
On the other hand, a clear view was developed on the user’s need for a conceptual model of the system. Finally
this symposium developed a vision on a system architecture (later referred to as the “Seeheim Model”) to allow
for relatively platform independent design, as well as for adaptivity of the interaction to context and user
characteristics.

e Two series of workshops developed that can be characterized as truly interdisciplinary:

o the series of Interdisciplinary Workshops on Informatics and Psychology, since 1978 in Passau (Germany)
and Scharding (Austria) with changing names, e.g., 1981 “Informatik und Psychologie”; 1982
“Psychology des Programmierens”; 1994 “Informatics and Psychology” (Tauber et al, 1994). The leading
theme in all cases was the complimentary relation between the two disciplines of computer science and
psychology, where the application domain moved from ergonomics of programming and programming
languages to designing interactive systems, groupware, and business processes;

o the series of workshops organized by a subgroup of the “Gesellschaft fur Informatik” (the German
Computer Society). Since 1983 the subgroup was labeled: “Interaktive Systeme” (Hoffmann, 1988), later
the official name was: “Software Ergonomie”, till 2000. The proceedings of these workshops show a
strong relation to the Seeheim workshop, and an increasing interdisciplinary flavor (again Psychology
developing a strong influence). Ergonomic aspects of programming languages and program design were
other important topics. The workshops as well as the proceedings continued to be in German, though
contributions in English were increasingly accepted.

Apart from that, there was inter-university collaboration, bridging east and West Germany even in the age of the Berlin
wall, in the MACINTER framework, with (mainly Psychology) scholars like Norbert Streitz and Friedhart Klix (Streitz,
1984).

In the Scandinavian part of Europe, early developments showed computer scientists and psychologists collaborating, or
even moving to the other discipline, like the Danish founder of the journal Cognition, Technology & Work, Erik Hollnagel
who early on focused on ergonomics and safety issues of interactive systems, a focus he shared with Jens Rasmussen



who also worked at Risg. In parallel to this type of developments, a very different view emerged (often labeled “the
Scandinavian Approach”):

e Trade unions in Norway, and subsequently in Denmark and Sweden, triggered by university researchers like
Pelle Ehn and Morton Kyng (Bjerknes et al., 1987) managed to work with researchers to develop a general
design approach (“participatory design”) where strong user-involvement during the design process as well as
continuous training were key characteristics.

e The Scandinavian approach often related to a specific method for analysis and design, as well as to a focus on
collaboration rather than on individual users. Activity Theory (originally mainly applied in Scandinavia and the
UK) provides a qualitative analytic approach towards design and implementation (Nardi, 1995). Originally
developed from Soviet psychologists like Vygotsky and Leont’ev, the Scandinavian derivative focuses on practice
and the context as well as the culture of use, and ethnography is a major method to acquire understanding.

In the UK (in parallel to some kernels that strongly cooperated with the Scandinavian school) the focus on user centered
design mainly started at cognitive psychology departments as well as in departments for Ergonomics.

e  HUSAT ( Human Sciences and Advanced Technology, an institute at Loughborough University, UK) was founded
in 1970 (the same year Xerox founded PARC), but it’s founder and long time usability champion Brian Shackel
already published research and design ideas in 1959 (Shackel, 1959a, 1959b). This group, with a strong human
factors and ergonomics flavor, continued to develop new ideas, e.g., related to the UIMS concept and to
prototyping languages and tools.

e Inseveral UK departments of applied or cognitive psychology focused on applications of cognitive theories to
the design of information systems. In the 70s the group in Sheffield University worked on usability aspects of
programming (Sime et al., 1973) and on mental models of complex computer systems (Moray, 1979).

e British cognitive psychologists were part of the leading scholars in the European Esprit projects AMODEUS 1 and
2 (Barnard et al., 1988; Barnard et al, 1995)

In France, the research institute INRIA was founded in 1967. Both theoretical research and applied research in the
domain of Computer Science was initiated here. Sebillotte (1988) and Scapin and Pierret-Golbreich (1989) initiated here
systematic views and techniques for task analysis. Psychologists like Hoc published early work on planning and
psychological analysis of programming projects (Hoc, 1972; 1979). Many French cognitive scientists early on focused on
the collaboration and planning in complex process control situations (Savoyant and Leplat, 1983). A large volume of
early cognitive ergonomic work in French showed strong collaboration and systematic development, where publication
in English was eagerly awaited by the international community of scholars

French and British researchers joined forces in several cases:

e They were among the leading scholars in the European Esprit projects AMODEUS 1 and 2 (Barnard et al., 1988;
Barnard et al, 1995).

e They were the initiators (and still continue to contribute) of the Psychology of Programming Group, founded in
1987 (http://www.ppig.org/)

In the Netherlands, in the 80s the Dutch Computer Society (NGI) and the Dutch Ergonomic Society (NVVE) jointly
founded a working group on human-computer interaction (Van der Veer and Lammers, 1985), that later changed into a
local chapter of ACM SIGCHI, and currently exists as an independent society (http://www.chi-nederland.nl/) joining both
academics and practitioners in a variety of domains, from vehicle- and driving ergonomics or home automation to visual
interaction and experience design. Dutch developments, often in collaboration with both the German speaking
community and British—French developments resulted in contributions to the psychology of programming languages
(Van der Veer and Ottevangers, 1973), as well as to task-centered method development (Van der Veer et al, 1992).

Different developments in Spain originally were rather isolated from each other.

e In Granada, Andalusia, there was an early development in the cognitive psychology group that developed,
among other directions, towards cognitive ergonomic approaches based on understanding of mental models of
the users (Cafias et al, 1998).
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e In Lleida (Catalonia), quite independently, Lores Vidal founded GRIHO, a research lab for human computer
interaction focusing on usability, which gradually moved focus to design for cultural heritage (Sendin et al,
2001).

e |nthe Bask town of San Sebastian, the computer science faculty originally specialized on operating systems, but
Abascal gradually moved focus to ICT users with special needs (Arruabarrena et al, 1989).

Remarkably, only through participation in international projects and events these different Spanish groups found each
other and in 1999 created AIPO (Abascal and Lorés, 2003) which later on lead to collaboration with Portuguese as well as
Latin American groups.

In Italy, finally, HCI has been developed from a number of different strands:

e Faconti and Paterno have been instrumental in developing approaches towards modeling: (a) of reasoning as
well as interaction specifications based on the framework of the AMODEUS project (Faconti and Fornari, 1995)
and (b) of modeling task domains (Paterno, 2003).

e Bagnaro, a philosopher by education, started in 1986 with a dual professorship in Cognitive Psychology and
Human-Computer Interaction, originally in Siena, later in Padua, Milano, and Alghero, where he gradually moved
towards interaction design. He collaborates with numerous industries, as well as with scholars like Parlangeli,
Rizzo, Marchigiani, Marti, and Mariani (Parlangeli et al, 1997; Rizzo et al, 1997).

In a separate section below we will illustrate the versatility of Bagnara’s work and his influence on the European domain
of human-computer interaction.

4. Cognitive Ergonomics as a European view

Gradually the European approaches and views on the analysis and design of interactive systems merged. A first
milestone was the first European Conference on Cognitive Ergonomics (ECCE) in 1982 that lead to the foundation of the
European Association of Cognitive Ergonomics (EACE, http://www.eace.net). From its foundation the ECCE conferences
did run bi-annually, since 1987 alternating with the European meetings on Cognitive Science Approaches to Process
Control (CSAPC). In 2005 the two conferences merged and ECCE became an annual conference. EACE developed into a
forum of researchers with a broad spectrum of specialisms. The main common base is a research — related view,
grounded in cognitive psychology and its application to curation and design. Full members of EACE are qualified
scientists, PhD students in the domain join as probationer members.

The actual affiliations of the members varies between cognitive psychology departments, computer science and
information sciences, industrial design and communication science, as well as industrial research departments. Some
North Americans joined EACE early on and have in this way contributed and remained in touch. Europe is not an isolated
island.

Apart from the annual conferences, a major activity of the association is the moderated regular mailshot service, where
members may post information on relevant events, educational activities, projects, internships, and publications. The
mailshot frequency is about 20 each week, thanks to EACE membership officer and logistic support since 1982, Elly
Lammers.

5. Sebastiano Bagnara — Pioneer and International Team Player

Among Bagnara’s early work we find both theoretical and experimental work in cognitive and environmental psychology
and neuropsychology (Bagnara, 1976; Bagnara et al, 1982a; Bagnara et al, 1983; Umilta et al, 1987; Bagnara et al, 1987a;
Bagnara et al, 1988). At the same time we find also both visions on, and experimental studies applied to, work situations
(ergonomics) (Bagnara et al, 1982b; Boles and Bagnara, 1986; Bagnara et al, 1987b; Bagnara et al, 1994; Bagnara and
Marti, 2001). Moreover, in the same broad time span there is important work on safety and human error (Bagnara et al,
1981; Rizzo et al, 1987; Rizzo et al, 1995). This development, again, is immediately applied to the user interface
(Bagnara, 1982; Bagnara and Pisano, 1980; Parlangeli et al, 1999).
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Newer work shows a strong relation to his psychology based view on human learning and organizational learning
(Zucchermaglio et al, 1991; Bagnara et al, 1995; Bracci et al, 2000). In his more recent work, design is the ultimate
outcome of merging psychology, ergonomics, and application (Bagnara, 1990; Marti et al, 1997; Bagnara and Mattioda,
2010; Pelagalli et al, 2014). Some of his recent works show Bagnara, the philosopher (Bagnara, 1998; Bagnara and
Bargigli, 2005). In the newest work we find a strong vision on theory of HCI (Bagnara and Smith, 2006; Bagnara and
Pozzi, 2010).

During the whole existence of EACE he continues to contribute to the lively discussions at the conferences (Viscola,
1989; Rizzo and Bagnara, 1990; Rizzo et al, 2003; Albolino et al, 2005). He has been the president of EACE (1990-1994),
conference chair for the ECCE conference (1990), CSAPC (1997) and of the 3" European conference on Cognitive
Science, ECCS (1999) as well as (co)editor of multiple proceedings of ECCE, ECCS, and CSAPC (Van der Veer et al, 1991;
Van der Veer et al, 1992; Oppermann et al, 1994; Bagnara et al, 1997; Bagnara, 1999).

Looking at the list of above mentioned publications, spanning 4 decades, we may conclude he was a pioneer in the
emerging domain, and continues to be an exceptionally prolific and creative scholar in the European world of cognitive
ergonomics. In this respect the author lists show he is a natural team player, collaborating with many colleagues, both
young and senior.
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