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1. Introduction

The primary goal of any specialistic terminology is to facilitate communication among
experts within a specific domain, as well as with the external world. The existence of
established terminology used by specialists within a particular discipline defines the research
area as a distinct field of expertise. Moreover, consistent, established terminology is a crucial
condition for reaching higher levels of maturity in research, and also it marks the status of the
discipline among other sciences.

For many disciplines developing consistent professional terminology was the key point for
gaining wide acceptance as established scientific activity. This phenomenon has been
observed especially in case of “young” sciences like marketing, management or - the most
recently - artificial intelligence, whose status was for many years the matter of question
whether they should be treated as separate and distinct areas of scientific activity.

HCI (Human-Computer Interaction), as a “young” science, is still coping with the problem of
self-identity and building long-lasting position among other sciences relevant to information
technology. Being in a transition phase towards more established status means that HCI
community has to answer important questions, crucial for building solid fundaments for
future. Experiences from other “young” scientific disciplines, which have successfully solved
this problem, encourage having a closer look on the role of professional terminology
(glossary, dictionary) in achieving higher maturity in research. The question to what degree
HCT has developed an established professional glossary, is a crucial issue for building a solid
status for HCI as a research discipline.

Rauterberg (2000) presented a stimulating discussion of the current trends in HCI and

necessary conditions for improving its status by transition from explorative phase to

paradigmatic phase. These conditions outline three key action areas:

Developing a theoretical framework describing the discipline’ research objects and problem
definition - supported by validated, original research methodology;

Developing coherent scientific language, and achieving consensus on the terminology specific
for HCI area;

Founding a research line to develop design relevant knowledge in a validated manner with
predictive power.

These three areas are interrelated, but progress in improving research methodology and

strengthening theoretical foundations cannot be made without prior consensus on a coherent

corpus of professional terminology, specific for HCI domain'. Development of professional

glossary and reaching consensus undergoes following phases:

- identifying key concepts: attempts in developing basic descriptors which identify main
objects and relationships within research domain;

- refinement: establishing a set of key definitions, which are recommended and documented
as a formal glossary in handbooks, standards and other references;

- consensus: the glossary gets wide acceptance within research community and is shared by
all professionals involved in the specific area.

! Including also User-System Interaction (USI) area, which claims to cover broader spectrum of research issues,
including also HCI. Nevertheless, in further parts of this paper the term HCI will be used but topics discussed
cover in the same degree HCI and USI areas.
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Since the birth of HCI as a research discipline, existence of special terminology, its coherence
and consistent use have always been the problematic issues. Currently HCI seems to be at the
end of identifying key terms, starting the refinement stage.

Lack of established, coherent terminology has been for a long time a serious obstacle in
reaching maturity level and in improving the status of HCI as a research discipline; the
glossary is not only a formal representation of a professional terminology but primarily it is
the hallmark of maturity in this particular domain. Moreover, using a particular terminology
and referring to the established glossary by HCI professionals identifies their “research
affiliation” and helps to build up the integrity of professional community.

This report is aimed to present a concept of the prototype on-line HCI dictionary, which
would be helpful in achieving higher maturity level of HCI research and in improving
communication among HCI professionals.

The proposed HCI glossary will offer the following core functionality:

- it will contain recommended definitions of HCI terminology,

- it will be available on-line as a WWW site,

- it will serve as a credible reference for clarifying HCI terminology,

- at least in the initial stage the glossary should be based on commonly accepted terms,
basing primarily on terminology declared in international standards and established
scientific literature.

The proposed on-line HCI dictionary is believed to improve consistency of HCI terminology
as well as to offer a coherent corpus of descriptors to be used in research and design. The final
representation and use of HCI glossary depends both on its contents and form:

- its contents should be validated by competent editor(s),

- the glossary (dictionary) should be easily accessible by internet,

- the glossary should be integrated with resources on HCI research methodology.

Encouraging the use of HCI glossary and finally reaching consensus phase about HCI

terminology depends on several factors:

- gaining a wide acceptance for the glossary as a useful tool and a leading reference,

- excellent accessibility, usability and credibility,

- long-lasting motivation of users — not only for individual sake, but also for benefits of the
whole HCI community.

The proposed on-line HCI dictionary will be addressed to following user groups in the areas:

- research: HCI researchers in academia and in industry;

- design and development: software developers, designers of user interfaces and project
managers,

- teaching: students and authors.

The key factor for achieving the wide acceptability of on-line HCI dictionary is its actual

usability for individuals and for the whole community. Following requirements must be met:

- the glossary must serve as a resource for design, research and representation of concepts
that are already in use and those relevant to future developments;

- it must interact with HCI domain surrounding and its specific “context of use”;

- everyday use of the glossary must be encouraging, that means users can find there useful
and relevant contents, so they would be willing to recommend this glossary to others.

(c) M. Sikorski, Technical University of Gdansk, 2002 Page 4/54



Technical Report "HCI Glossary"

If acceptability and usability expectations would be not fulfilled, a risk exists that a “dead”
dictionary will be created, which will not find a vivid response in HCI community. The issue
of social acceptance is therefore crucial for implementing this idea and for promoting the use
of dictionary for the benefits of the HCI community.

Further parts of this report present:

the overview of sources for current terminology in HCI (Chapter 2),

the overall concept and evaluation results of prototype on-line HCI dictionary (Chapter 3),
the discussion on expected “context of use” (Chapter 4),

conclusions for further developments of presented concept (Chapter 5).
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2. Current terminology in HCI research

2.1. The origin of HCI as a research discipline

HCI as a scientific discipline arose as a field from intertwined roots in computer graphics,
operating systems, human factors, ergonomics, industrial engineering, cognitive psychology
and the systems part of computer science (ACM-SIGCHI, 1997). Computer graphics and the
use of pointing devices led to the development of essential human-computer interaction
techniques. Work in computer graphics has continued to develop algorithms and hardware
that allow the display and manipulation of ever more realistic-looking objects, leading to
really interactive data processing with graphical user interface.

Computers and software applications supporting human mental work often have been
perceived as an “augmentation of human intellect”, but more appropriately they should be
described as artefacts supporting human cognitive tasks. Because quality of input/output and
the design of user interface dialogue has a big impact on amount of committed errors and on
acceptance of the software tools by end users, the quality of interaction, software usability,
and their impact on task performance have become a natural interest for early HCI research.
Human interaction with computers has gradually become also an intriguing research topics for
ergonomics, therefore a cognitive extension to a traditional field was necessary, resulting in
the current “cognitive ergonomics”. Because of their roots, ergonomics studies of computers
emphasise the relationship to the work settings, task design, organisational conditions and
also the effect of work environment (lighting, vision etc.) on user performance. Because local
factors shape user performance in computer-supported work much stronger that in traditional
industrial workplaces, this observation resulted in developing the term “context of use”,
which describes all conditions of local work environment, including also user characteristics.

Finally, the growth of discretionary computing and interactive task execution has led to the
today’s stronger dependence of work outcome on quality of user interfaces than it was in the
past. As a result, the gradual evolution of a standardised interface led to flexible and
individually configurable “interaction space”. Along with these changes, researchers and
designers have begun to develop specification techniques and testing techniques for practical
production of better user interfaces. Because the object of study involves human,
organisational and technical issues, HCI in a natural way has become interdisciplinary
character, reflected also in diverse professional background of developers and researchers,
working in HCI area.

2.2. HCI models and research perspectives

For many years the joint performance of tasks carried out together by humans and computers
has been the central focus of HCI research interests; therefore optimising interaction between
human and computer towards higher productivity was an natural consequence of this interest.
However, up to now only few quantitative formulas have been developed, which have been
well grounded in physiology or psychology, and which sufficiently proved their applicability
for designing interaction elements for computer-supported tasks. Moreover, most HCI models
and solutions remain context-dependent, and they generally represent rather weak predictive
power.
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Applicability of these models to specific, narrow domains does not help to solve practical
problems appearing during systems development; design practice requires more universal
solutions, not limited to a specific aspect of interaction or a system type. The basic difficulty
with current models is that if such a narrow-domain model or model-based solution is to be
transferred to another domain or system type, it usually requires experimental validation in
new conditions, what takes time and labour to calibrate the model accordingly.

It should be also noted that currently available solutions, offered by HCI research, generally
represent visible split between two dominant groups: general guidelines and detailed
recommendations. Both groups are helpful in developing a better user interface, but at very
different levels. General guidelines are useful as high-level principles guiding user-centred
design activities and evaluation. In turn, detailed recommendations are helpful in designing
elements of dialogue, developing blocks of interaction and finally preparing detailed
checklists for dialogue evaluation.

Anyway, this is a different type of outcome than expected by engineering community
involved in systems development. This community of professionals would like to receive
from HCI research a set of strict, quantitative or rule-based solutions — an outcome that is not
yet deliverable and which is not bound to come, as long as models of human performance are
so much imperfect.

Nowadays, when most of standardised dialogue components (like menus, dialog boxes,
buttons, icons etc.) have been implemented in programming environment, most of designers
need primarily a support in solving conceptual problems, related to interaction design. A
typical problem of this sort is designing or selecting the best variant of dialog structure, in
which standard components may be placed in many possible ways. In such cases high-level
HCI guidelines are too general to help, and detailed requirements in turn do not include
specific context of use, what may guide to sub-optimal solutions. Selecting of the right model-
based design rationale is problematic (Moral and Carroll 1996, Doorst 1997), because many
HCI models are available, and almost each one is restricted to a specific narrow domain. This
situation leads to a large number of fragmentary solutions and different approaches — a fact,
which is much discouraging for practitioners looking for practical solutions.

The issue of different research perspectives within HCI domain and the lack of generic
description of system dynamics (regarding the system user-computer-environment), have
been often raised (Green et al. 1996, Monka and Gilbert 1995, Carroll 2000) as evident
weaknesses of current HCI research. On the other hand, this problem has not been much
better solved in other application areas where human factor is involved, like for instance in
industrial process control; industrial workplaces are a subject of much stricter legal and
hygienic regulations, therefore they apparently should be easier to formal analysis, evaluation
and design.

Despite of unquestionable progress in knowledge about the nature of human-computer
interaction, predictive power of HCI models remains still lower that expected. In opposition
to strict sciences, which have developed a solid measurement techniques and computational
methods based on validated models, HCI as a research discipline still struggles with this
problem. A bit eclectic nature of HCI instrumentation does not help in shaping coherent
streamline of HCI research, as well as in proposing generic solutions, which would be firmly
grounded in experimental psychology or human factors research, and applicable in most of
practical cases.
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As a result of presented background, HCI today still represents a crossroad of:
- experimental psychology, as to:
- applied measurement techniques,
- developing performance standards dependent of specific populations of users;
- engineering sciences, as to:
- planning efforts aimed for building a better user interface, based on human factors data
and systematic design approach,
- developing more usable systems, bringing high performance to the users;
- social sciences, as to:
- in studying relationship between the human and its social/organisational environment,
- searching for components shaping creating human performance in a way closer to
management science, by identifying factors having positive or negative effect and
those critical for the performance of a work system,
- using analytic techniques borrowed from marketing and consumer research in order to
bring high satisfaction to the users by developing more usable systems.

This diversity of available research HCI perspectives leads to following observations:

- lack of unified approach and lack of the main streamline of HCI research is partly caused
by a very dynamic technological and organisational environment where the study takes
place,

- the knowledge about user behaviour is still incomplete, while all elements of the user
interface (or generally speaking, of “the computer) can be almost fully controlled by
system designers - although their impact on work system performance is only partially
predictable,

- measuring quality of interaction is still a challenge due to subjectivity of evaluation and
different preferences of the users.

Complexity of problems discussed above has a direct impact on the future directions of HCI
research and also on the current state of HCI terminology.

2.3. Sources of current HCI terminology

Existing diversity of research approaches is one of the reasons for weaknesses observed in
HCI taxonomy; applied terminology depends in a high degree whether a specific research is
basically grounded in psychological, social or engineering sciences.

Several attempts have been already made to gather HCI-related terminology in documented
forms, usually for the purpose of different projects, communities and research groups. This
section presents a short overview of currently available sources, in which HCI terms and
definitions can be found.

2.3.1. ISO standards

Documented ISO standards represent approved documents, which in principle should serve as
a primary reference in terminological questions relevant to HCI. Most of ISO standards, as
well as national standards, have a section entitled “Definitions” and it regards also standards
relevant to HCI. The most important HCI-related ISO standards are:

- ISO 9126 “Software Quality Characteristics” (ISO 9126);
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- ISO 6835: 1981 “Ergonomic principles in the design of work system”;

- ISO 9000, 9001, 9002 “Quality process management and quality assurance standards”;

- ISO 9000-3: 1991. “Quality Management and Quality Assurance Standards. Part 3:
Guidelines for the application of ISO 9001 to the development, supply and maintenance of
software”;

- ISO 9126-1 “Software Quality Characteristics™: to replace ISO 9126,

- ISO 9421, parts 10-17 “Ergonomic requirements for office work with visual display
terminals (VDTs)”;

- ISO 10075-1 “Ergonomic principles related to mental workload — General terms and
definitions”;

- ISO 11064 “Ergonomic design of control centres”;

- ISO 11581 “Usage and appropriateness of icons”;

- ISO 13407 “Human-centred design processes for interactive systems”;

- ISO 14598:1991 “Information technology - Software lifecycle processes”;

- ISO 14915 “Software ergonomics for multimedia user interfaces”;

- ISO 18019 “Design and preparation of user documentation”;

- ISO 18789 “Ergonomic requirements and measurement techniques for electronic visual
displays”;

- ISO 20282 “Usability of everyday products”.

There are many other ISO standards (and also ISO technical reports and working drafts in
preparation), which include HCI terminology. An extensive inventory of ISO HCI standards
is available at a WWW site: http://www.usability.serco.com/trump/resources/standards.html.

Definitions proposed by ISO standards generally suffer from two general problems: ISO
terminology has not been yet fully applied in practice, and ISO terminology also contains
some inconsistencies - often in essential definitions.

For instance the definition of “user” can be found in two slightly different versions in two

parts of the same standard:

- ISO 9241-10: user — “an individual interacting with the system”,

- ISO 9241-11: user — “the person who interacts with the product”.

If an interested reader wants to check what is the difference between the “product” and the

»system”, s’/he will also find at least two definitions for the ,,product”:

- ISO 9241-17: product — “the part of the equipment (hardware, software and materials) for
which usability is to be specified or evaluated”,

- ISO 12207:1995, ISO 9126-1: software product - “the set of computer programs,
procedures, and possibly associated documentation and data”.

The same happens when an interested reader is looking for the definition of “system”:

- ISO 9241-13 — system: “a combination of the hardware and software elements that the
user interacts with in carrying out the user’s tasks”,

- ISO 12207:1995, ISO 9126-1: system — “an integrated composite that consists of one or
more of the processes, hardware, software, facilities and people, that provides capability
to satisfy a stated need or objective”.

Subsequently, if an interested reader tries to find the meaning of the crucial term

“interaction”, the search will be fruitless, because “interaction” has not been defined in ISO

standards. Only the “interactive system” is defined in the following way:

- ISO 13407: interactive system - “a combination of hardware and software components
that receive input from and communicate output to a human user in order to support his or
her performance of a task™.
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As shown in the presented example, quality of terminology in ISO standards is still far from
excellent but undoubtedly a lot of important terms have been already introduced. It should be
noted that among other sources of terminology only ISO standards have the potential to play a
regulatory role, because terminology from ISO standards is obligatory and has been approved.
Due to higher expectations, any inconsistencies and contradictions found in ISO terminology
not only frustrate the reader (especially if s/he is out of HCI domain), but they also diminish
the credibility of HCI-related ISO documents.

2.3.2. HCI handbooks

Special HCI handbooks, written primarily for the academic audience, should be in principle a
reliable source of up-to-date terminology, especially for the readers who are HCI
professionals. HCI handbooks might be also a good source to verify sometimes inconsistent
terms found in ISO standards - taking into account the fact, that the definitions from HCI
handbooks are not binding, and those from ISO standards are.

Up to now only few books on software engineering (like Evans and Marciniak 1987) or on
usability and HCI (like Urbanek 1991) contain an appendix or a special section called
“Glossary”, where terminology proposed by the author(s) is presented. Unfortunately, quite
often proposed definitions are different than definitions already known from other sources -
books by other authors or ISO standards, but are rarely the reference to original definitions are
given. Although the principal intention of the authors is to clarify terms used in the
handbooks, lack of reference to earlier definitions may cause misunderstandings and
inconsistency. This may especially happen if a reader has to quote some important fragment,
which contains a questionable definition, and the source does not offer a formal definition
from the glossary. In contradiction to officially approved ISO definitions, terminology
proposed in HCI handbooks can be always treated as a postulate, eventual inconsistencies are
less critical and are of author’s responsibility only.

2.3.3. User interface guidelines and style guides

User interface guidelines, addressed to interaction designers, usually contain an appendix

“Glossary”, which gathers definitions used in the body text. Two principal guidelines are now

in use, addressed mainly to interaction designers:

- by Apple Computer — “The Macintosh Human Interface Guideline” (Apple Computer
1998) is the style guide for Macintosh user interface;

- by Microsoft Corporation — a style guide “Microsoft Windows User Experience”
(Microsoft, 1995), updated for subsequent versions of MS Windows.

Glossaries attached to both style guides contain a large number of terms concerning all
elements of user interface characteristic for either environment, and it is thus not very
surprising that the content of both glossaries differs a lot. The same terms in both glossaries
differ in contents and style, but there are no dramatic contradictions at least in key terms.
Some differences can appear as natural, because they stem from specific solutions developed
by both software companies, and many definitions can be classified as de facto standards (see
subsection 2.3.6. below).
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Both glossaries are available as appendices for the paper edition of both style guides and
additionally they have electronic versions accessible in the internet, what makes them more
convenient to use for infrequent readers (see subsection 2.3.7. below).

2.3.4. Usability gurus

Some famous authors (commonly known as “usability gurus”) in their popular books on

usability sometimes tend to modify existing terminology. This situation appears usually in

two cases:

a) an author introduces a new term, like “affordance” introduced by Spool et al. (1999), as a
natural attempt to propose a new definition needed for a novel object or phenomenon,

b) an author uses a term known from ISO terminology or other books in a meaning different
from the original one, what may bring confusion to the reader and be misleading.

Additionally, different gurus sometimes use the same term in different meanings, or call the

same object in different ways. As the gurus in HCI community are very influential and they

play a very specific role, some supplementary observations can be made:

- usability gurus very seldom refer to definitions from ISO standards, more often they refer
to definitions from other handbooks or papers,

- usability gurus usually introduce novel terms directly in the body text, instead of
presenting them in a separate, explanatory section “Definitions” or “Glossary”, like in
typical engineering handbooks.

A good example from this field was given by Rauterberg (2000), who recalled that the
concept of “interaction style”, early introduced by Shneiderman (1987), was translated into
“dialogue style” by Mayhew (1992) and next into “dialogue technique” by Cakir and Dzida
(1997), referring to ISO 9241. Neither term ,,interaction style” nor “dialogue style” can be
found in the keyword index of Fox (1990) or in the fundamental work of Helander, Landauer
and Prabhu (1997). Rauterberg (2000) recalled also the case of de Vet and de Ruyter (1996),
who introduced a “concept of interaction styles”, that decomposes an interaction style into
three components: conceptual operations, interaction structure and interaction techniques.
These authors gave there the definition “an inferaction style is thus defined as the execution
of a conceptual operation within an interaction structure using an interaction technique” — a
definition which was not formally formulated by Shneiderman (1987).

These two examples clearly show the need of developing the consistent taxonomy of human-

computer interaction - the need raised originally by Baecker and Buxton (1987) and recently
supported by Rauterberg (2000).

2.3.5. Technical documents

Various technical documentation (like system specification, project management plan, user
manual) used during project realisation often contains a glossary of terms relevant to specific
system or its application domain. This type glossary is basically aimed to facilitate
communication between developers, managers and the institutional client for whom the
interactive system is developed.

(c) M. Sikorski, Technical University of Gdansk, 2002 Page 11/54



Technical Report "HCI Glossary"

If each term in a glossary refers to known definitions or presents meaning agreed by all
partners in the project, such a glossary may be a very helpful tool. The doubts and risks arise
if the project glossary presents for a known term a definition different than given in ISO
standard or in an established literature; again, such situation may bring confusion and be
misleading for project stakeholders.

2.3.6. De facto standards

In recent years some innovative design solutions (not necessarily grounded by HCI theory)
have been found very successful and therefore widely applied in user interface design — often
sooner that an unique name for this solution has been proposed and agreed. The successful
solution — if it was not patented — has been copied by other developers and gets known under
a specific name.

Such a case was observed for instance in a commercial product Lotus Organizer, which first
introduced pop-down descriptors called “balloon help” (Fig. 1.). This successful innovation
was soon copied by developers of other applications, and got widely known in MS Windows
applications as “help flags” (Fig. 2.). Similar situation could be observed with other popular
interaction elements, like scroll bars, radio buttons etc., and most recently with “hover” (left-
panel scrollable control bar) successfully applied first in Microsoft Outlook and later widely
followed in other applications.

e

B = |
i -
# Include a section

from arnother
Organizer file

al Ga to the Netscape home page|He

Fig. 1. “Balloon help” in Lotus Organiser. Fig. 2. “Help flag” in Netscape Navigator.

The term “de facto standard” therefore describes a successful solution, with received wide
acceptance in practical use and gets followed by leading software developers — initially with
no specific documentation. Subsequently, as a specific solution gets popular in further
applications, its formal definition gets gradually adopted to everyday life - and sometimes to
glossary sections in guidelines or user interface style guides.

2.3.7. Internet on-line HCI dictionaries

In the internet several interesting on-line HCI glossaries are available, sometimes even created
by HCI fans or by students. Much more often, commercial software developers create such
on-line glossaries. The purpose of providing public on-line access to such a HCI glossary is
usually promotional, but to some degree it can also have a regulatory motivation, depending
of the glossary originator and ownership.

On-line glossaries available in the internet differ a lot in contents, form and intended users.
They differ in contents and they bear different names, like “usability dictionary”,
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“HCI glossary” or “HCI dictionary”. Following HCI dictionaries, developed and maintained
mainly by corporate institutions, are the most interesting and seem to be worth attention:

“Usability glossary” by Usability First

The “Usability Glossary” (Fig. 3.) contains about 900 terms from HCI domain, usability and
human factors, including also some professional jargon expressions, up-to-date definitions
and even acronyms. The glossary has been created by the company Usability First, a
subsidiary of Diamond Bullet, a software developer known for their mission (and results) in
promoting usability. Search support for the users includes alphabetical index, directory by
categories and search window; users also can submit a term whose definition is required, but
not yet available. The target audience of this glossary is presumably the community of HCI
professionals from industry first of all, next academia, including also HCI students. The set of
terms seems to be frequently updated and well integrated with other sections of Usability First
website, which offer various resources on HCI methods, tools and books.

S G =~ |
Rokad 4 i\& hittp: v, uzabilityfirst. comdgloszary Atermn_BE. bl J

ookmarks #* IP0 ¢ Google Ci Portale Ci Yarkale Ci Gazety Ci DOsoby Ci Channels o Wwaluty ¢ ERASMS ¢ UsabiliyNe

-

usability first |

FOUR ONLINE GUIDE TO USABILITY RESOURCES

Home Page Usability Glossary: affordance
Resources a situation where an object's sensory characteristics intuitively imply its functionality and use.

Ouerview

Intro to Uzability
Courses

A buttan, by being slightly raised above an otherwise flat surface, suggests the idea of pushing

Books it. & lever, by being an appropriate size for grasping, suggests pulling it. & blinking red light and
";:“t‘hs & buzzer suggests a problem and demands attention. & chair, by its size, its curvature, its
i balance, and its pasition, suggests sitting on it.

— Search

- BErowse Cateqories An affordance is a desirable property of a user interface - software which naturally leads people
- Misw Alphabetical to take the correct steps to accomplish their goals,

Index

- Submit a Term

- Download Sherlock
Plug-in

The common psychological term for this is stimulus-response compatibility.

see also
Applications
Cuerview direct manipulation

Wwebsite Dazign . oo
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Groupware
Consulting .
categories
Site Tools . Trn l evel = Nesinon Princinles = Llser Tnteractinn Princinles i . :.1

Fig. 3. “Usability Glossary” by Usability First.
http://www.usabilityfirst.com/glossary/index terms.txl

The HCI glossary by University of Colorado

The glossary (Fig. 4) has been developed by the Center for Lifelong Learning and Design
(L3D) at the University of Colorado at Boulder. The glossary presents a broad terminology
relevant to cognitive psychology, computer support in learning and user-centred design.
Search support for the users include alphabetical sections and a scrollable list of all terms. The
glossary seems to be no longer updated and has no links to other parts of the L3D website.
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Glossary of Terms

R: related to / see also - §: source

Adaptive Systems: & system is adaptive of it changes its behawior by trself (based on its model of
the user). Example: custormzed explanations based on the hypothesized expertise of the user. -E.
Malleakle Systems

Adaptable Systems: A system iz adapatable if can be adjusted in an easy way to serve a user
better or to conform to histher indiridual way of doing things. -E. Malleable Svstems
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5 Agents: Agents are computational entiies which analyze user activibies and user products. They are
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% B 1996 - 1998 Center for Lifelong Learning and Design - University of Colorado at Boulder B
% This site best viewed with Netscape 3.0 on Macintosh O3
Pleage ditect all comments regarding this web site to agomman@es colorado.edu

Fig. 4. The HCI glossary by University of Colorado (L3D).
http://www.cs.colorado.edu/homes/hcc/public_html/General/glossary.html

Apple Glossary: “The Macintosh Human Interface Guideline”

Fig. 5. shows the electronic version of already mentioned style guide “The Macintosh Human
Interface Guideline” (Apple Computer 1998), where the glossary is a part of this style guide.
It is addressed mainly to interaction designers and the electronic format offers direct access to
the style guide, although no advanced search mechanism is available except of scrollable list
of all available terms. This solution is not very convenient, and the whole glossary has not
been updated since the style guide was published — probably for consistency reasons —
because the glossary is an integral part of the book.

Microsoft Windows Glossary: “Microsoft Windows User Experience”

Fig. 6. shows the electronic version of “Microsoft Windows User Experience” (Microsoft,
1995), updated for subsequent versions of Windows, also addressed mainly for user interface
designers and application developers for MS Windows environment. The collection of terms
is really large, and for the user three types of search are available: search window,
alphabetical sections and scrollable list of terms (starting from specific character). A section,
which contains translation of user interface terminology from English for national languages
is indeed very useful for MS Windows application developers worldwide. There is no
evidence that the glossary has been recently updated, at least since publishing the last edition
of the style guide in 1995.
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accumulating attribute group & group of attributes of which any number of attibutes can be i effect at the same
tine. For example, the Style menu allows users to apply a number of different style attibutes, such as ttalics, bold,
and underline, to a single piece of text. (In dialog boxzes, accurmlating attributes are represented by checkboxes )
Compare mutually exclusive attribute group.

activate To make an inactive window active by clicking anywhere inside it

active application The application with which the user is currently interacting. Itz icon appears on the right end of the

menn bar.

active end The toint at which the user releases the monge bufton when selectine a ranee of ahiecta (st arravas and j

Fig. 5. Macintosh Human Interface Guideline — a glossary.
http://developer.apple.com/techpubs/mac/HIGuidelines/HIGuidelines307.html
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accelerator key See shortcut key,

access bar fee desktop toolbar,

access key The key that corresponds to an underlined letter on a menu or control {also referred to as a mnemonic or mnemaonic
access key),

accessibility The principle of designing software to be usable and accessible to the widest range of users, including users with
disabilities.

activate To make an object’s state available,
active The state of an object that is the focus of user input, with its operations available.

active end The ending point for a selected range of objects, It is usually established at the object logically nearest the hot spot of
the pointer when a user releases the primary mouse button. Compare anchor point.

active window The window in which a user is currently working or directing input. An active window is typically at the top of the Z
order and is distinguished by the color of its title bar, Compare inactive window,

adornment A control or status ares that is attached to the edge of a pane or window, such as a toolbar or ruler.

anchor point The starting point for a selected range of objects. An anchor point is usually established at the object lagically
nearest the hot spot of the pointer when a user presses a mouse button, Compare active end,

anti-aliasing & graphic design technique that invalves adding colored pixels to smooth the jagged edges of a graphic.
apply To commit a set of changes or pending transactions made in a secondary window, typically without closing that windaow,

auto-exit A text box in which the input focus autornatically moves to the next control as soon as a user types the last character,

Fig. 6. Microsoft Windows User Experience — a glossary.
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dnwue/html/gloss.asp
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Interaction Design

The web portal “Interaction Design” (http://www.id-book.com) has been created for
professionals and students of HCI and interaction design. The portal has been built upon the
book “Interaction Design: Beyond Human-Computer Interaction” by Preece et al. (2001).
Apart from the book excerpts it contains a lot of references to various HCI resources on the
web, focusing primarily on up-to-date interaction technologies. It contains also a promising
section “Glossary”, which is however still under development (Fig. 7.).

Introduction

Introduction FEOQRSTUWV

VWelcome to ID-book.com, This

Case Studies
Interactivities

Students' Corner

Chapters
Tacp

Buy the Book...
About the Book...

website for the book Interactii
hurnan-computer inkeraction, (
some food for thought, and a

resources and activities to sup
of interaction design. & novel 4
inclusion of some interackivitie
about interaction design by do
These interactivities are desig
about some of the issues raise
hope you'll find therm fun, For &
book, there are extra web res
overhead projectar slides and
chapter's main assignment, W'
some new case studies coveri
desigh issues, to show how in
tackled in different settings. Fi
student's corner where we wil

material sent to us from you, ti

- Sorry the glossary section is not yet available -

Interaction design and its related disciplines, fields
and approaches have many terms that are used to
defing the area. In our book, we provide careful
definitions of the key terms that we use, and there is
a detailed index to help you find the one that you are
looking for, Another source of definitions is Usability
First's usability glossary, This glossary contains over
1000 iterns and covers many used in our book as well
as others that you will come across when reading
other material about interaction design. Some of the
definitions given here may vary from the definitions
wi have used, but this is a characteristic of a
relatively new area, and aver time definitions will
converge,

IS I SaUG, 1O L

the site, there are chances for you to cast your vote
oh issues relating to Interacktion Design- look out far

the (EMEIEEY icon.

Fig. 7. Interaction Design portal — a glossary (under development).
http://www.id-book.com

In addition to special HCI glossaries listed above there exist also several general-purpose
lexicons, like Encyclopaedia Britannica or Yahoo. They contain many HCI-related terms and
they can be a valuable reference for many non-specialist users, who look for generic and also
semantically correct definitions.

Accessibility to on-line HCI glossaries is much easier than to glossaries printed on paper, in
handbooks or in style guides. For this reason the on-line glossaries made available in the
internet by commercial companies (Macintosh and Microsoft) play a specific, dual role: as a
terminology regulator and as a convenient on-line reference. The “Usability Glossary” of
Usability First seems to be the most valuable now, because it is regularly updated, it has
multiple search functions, it offers feedback with webmaster/administrator, and it is integrated
with other sections presenting HCI methodology and tools.

Generally speaking, on-line dictionaries of the latter type seem to have the most promising
future: they are very useful for all groups of target users, they are easy to maintain and they
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offer feedback helpful in adding new terms and improving the accessibility of the contents. A
reputable on-line glossary has also a potential to play a regulatory role in diminishing
inconsistencies, substantially visible in HCI terminology.

2.4. Knowledge transfer

Availability of different sources of HCI terminology affects the way in which knowledge and
definitions are transferred between communities involved in research and in industrial
activities. This transfer takes place formally and informally in different areas and on different
levels: it may concern general concepts, methods, tools, business values, as well as it concerns
HCI terminology.

HCI professional glossary can be codified in several ways:

- legally: as a very formal, documented terminology from legal acts, like ISO standards;

- formally: as a set of descriptors found in glossary sections of professional handbooks;

- informally: as a set of descriptors used in research practice and especially in publications
presenting methods and results;

- “de facto”: using specific descriptors in design documentation, user manuals, help
windows etc., therefore forcing users to use terminology suggested by software
developers (creating de facto standards by introducing to practice solutions with specific
terminology).

The familiarity of HCI standards within engineering community in industry is generally weak,
comparing to familiarity of technical standards - lack of recommended values in HCI-related
ISO standards, and a lot of general guidelines make these documents difficult to use for a
practitioner. Observed inconsistencies, discussed above, do not encourage a non-HCI
specialist to conduct further explanatory studies, leaving him/her rather with an impression
that the HCI domain is still not mature enough, if it has not yet developed a consistent
terminology.

Wide introduction of de facto standards strengthens the power of industrial organisations in
introducing new terms mainly through technical documentation and through the applications
distributed to customers/users. Sometimes long after gaining users’ acceptability, and often
after becoming a common component of user-system interaction, the new element gets a
deserved place in HCI terminology. Because sometimes the same object appears in different
definitions in glossaries published in HCI standards, in HCI literature and in industrial
documentation (related to HCI or user interface), these inconsistencies may additionally
suggest poor communication within HCI as a research discipline.

There has been often also observed inconsistency between HCI terminology published:

- in public documents: ISO standards, guidelines and books by gurus,

and

- in internal documents of software projects in industry (technical documentation).
Generally, HCI terminology used in internal documents is more in line with terminology of
de facto standards, as they both have origin in industrial developments. As a result, there can
be observed the effect “one to many, many to one”: the same term may have many meanings
in different sources, and the same meaning may be found in different sources under many
different names.
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Sometimes commonly used terms (like mouse, icon, toolbox) in HCI context get a specific
meaning, which systematically gets more popular and more dominant that the original one.
This also affects familiarity of HCI terminology, although this transfer is informal but it is
very powerful, especially among young users gathered in on-line communities.

In addition to imperfect methods of terminology transfer, terminological inconsistencies
affect generic relations between industrial research and academic research, leading often to a
sort of competition in the areas:

- who introduces new terms ?

- who shapes the terminology that is in use ?

- who shapes users behaviour by innovative solutions ?

Due to introducing terms related to user manuals, technical documentation and elements of
user interface that must be familiar to the users, industrial organisations have much more
opportunity to shape HCI terminology than academia can do. This remark is not aimed to
demand “more rights” for academia in creating the HCI taxonomy, but it is intended to draw
attention to the fact, that this dualism is another source of inconsistency, and also the result of
unnatural separating of research taxonomy from the technical terminology. Moreover, for
describing interaction problems users use the terms captured from the screen, help windows
or user manuals — using also “Glossary” section (if provided) than even the best HCI
handbooks. This factor gives the industrial circles a big advantage in creating the popular
taxonomy related to HCI - comparing to the relevant potential of research institutions.

The issue knowledge transfer in the context of HCI research methods validation was
thoroughly discussed by Rauterberg (2000), who raised the need for developing coherent HCI
terminology to facilitate better communication between industry, academia and the users in
different application domains.

2.5. The impact of HCI terminology on the current HCI status and maturity

What is current maturity level of HCI as a research discipline? The answer to this key
question basically depends on solving the following problem: can the HCI produce reliable
solutions, which are based on validated models and on a set of stable variables, which
describe the generic system, and which can be manipulated as control variables for keeping
the system under control? This question is a generic problem of social sciences methodology,
where results are not always reproducible, even if confidence levels are high — and presented
models are therefore fragmentary.

The current status of HCI as a research discipline and validity of HCI research has been
analysed in the recent paper of Rauterberg (2000), who discussed links of HCI with other
research disciplines. He also pointed out the crucial role of (1) validating research
methodology and (2) developing coherent HCI terminology as two fundaments essential for
improving the status of HCI among other scientific disciplines.

Current status of HCI is caused by the fact that HCI is still the “young” science, which still
copes with acceptability problem in industrial circles:
- there is no solid research methodology to be offered to industry, which would be the
hallmark of research quality and which would deliver working solutions “at least in
90% cases”;
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- for different reasons — cultural, communicative and economic - HCI and usability tools are
not always accepted as a necessary part of quality management in every software project;

- the status of HCI/usability professionals in companies is very much different, depending
on local culture and quality consciousness, however not always appreciated;

- an influential role of usability gurus in HCI research (and in communicating with other
relevant disciplines) suggests that other communication channels are not as efficient.

The place and role of HCI deserves between software engineering and systems development
is not exactly the result of just research maturity. First of it is the matter of consistency in
research methods and consistency of used terminology - even if HCI is still placed somewhere
between technology, psychology, management or work ecology. Therefore for improving the
status of HCI and its impact on industrial practice developing coherent HCI terminology is
a starting point; consistent terminology will have also a positive long-term impact on
validating research methodology of HCI area.

Because internet is now the primary source of accessing information, this terminology should
be available in the form of on-line HCI glossary/dictionary, accessible as a typical WWW
site. Internet would provide easy access to the glossary for all groups of users: researchers in
academia and industry, developers in industry, students or authors. Such a glossary should
contain only verified definitions (a coherent corpus of descriptors), so it would be helpful in
building up consistent HCI terminology. It could also serve as a regulatory reference, helpful
in improving consistency of terms used in HCI publications, making available consistent,
recommended terminology based on ISO standards and other sources.

Because such an on-line HCI dictionary would bring many benefits for HCI community and

others, developing a prototype is an attempt worth to be undertaken. The next chapter presents
the framework of such a dictionary and selected results of prototype testing.
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3. Proposed concept of the HCI glossary: the on-line HCI dictionary

3.1. General concept of the HCI glossary

3.1.1. General requirements

This chapter presents a general concept of an interactive HCI dictionary, developed upon
considerations presented in the previous section. The term “HCI dictionary” will be used
further in order to point out that it is to be a useful artefact available on-line in specific
context of use, while the term “glossary” represents primarily an extracted set of definitions.

As mentioned previously, the on-line HCI dictionary is aimed to serve as a reference source
for HCI researchers and developers. The presented concept of the dictionary was verified
using a small-scale prototype, which uncovered many helpful suggestions for improving its
functionality and usability.

The on-line HCI dictionary is intended to present following main features:
- it will work as a WWW site:
- it will be accessible through the internet as a typical public website,
- it will be maintained by its webmaster (administrator, editor);
- it will offer credible contents relevant to needs of HCI researchers:

- it will serve as a terminological reference,

- it will contain the most popular terms related to HCI, especially terms often used in
publications,

- it will contain terms found only in documented sources, primarily in standards and
quality professional literature,

- it will contain only verified contents, that means that all terms have been checked up
with existing sources and detected inconsistencies have been clarified,

- if several definitions exists for a given term, the dictionary will suggest the
recommended one at the top, and optionally will present remaining definitions for
comparison,

- for each definition its source will be given, easily accessible by hyperlink to an
electronic version of the source (if available),

- feedback form the users will enable updating the contents of the dictionary as well as
adding new functionality, expected by the users;

- it will be regularly maintained to provide best quality for the users:
- it will be regularly updated in order to introduce new terms ,
- it will be regularly reviewed in order to improve available definitions.

The following groups form target users of the on-line HCI dictionary:

- HCI researchers in academia and industry,

- software developers and designers of user interfaces,

- project managers who are responsible for quality and usability of interactive product,

- students of HCI, computer science and other relevant disciplines,

- authors (columnists, writers) of papers and handbooks on HCI, usability and user
interfaces design.

HCI researchers in academia are considered as primary users of on-line HCI dictionary,

because they are also - in a big part - writers, and they will often recommend the dictionary to

their students.
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The wide use of on-line HCI dictionary by HCI professionals is aimed to generate a number

benefits for HCI community. The dictionary:

- will be serving as a credible reference for verified up-to-date definitions, because it will be
presenting only verified definitions and recommended terms,

- will offer easy access to definitions, encouraging frequent use,

- will offer links to definition sources.

Following benefits in the long term are expected:

- it will help in reducing current inconsistencies in HCI terminology and in improving
communication

- it will be contributing to improving the status of HCI by introducing more consistent
terminology and clarifying the HCI definitions by using more strict language.

Following factors seem to be critical for the success of practical implementation:

- building a working prototype of on-line HCI dictionary,

- encouraging them to frequent use

- gaining lasting acceptance and trust among the users,

- making the dictionary a credible reference source for frequent use and a common element
of a HCI toolbox

- providing funding and resources to manage developing the on-line HCI dictionary as a
project and later for rewarding labour needed to maintain the dictionary as a living
website.

As stated in the introduction (Chapter 1), the issue of gaining social acceptance is therefore
crucial for implementing this idea and for promoting its use for the benefits of the HCI

community.

3.1.2. The Structure of the on-line HCI dictionary

The contents of the dictionary will basically represent the classical topics of Human-
Computer Interaction, accepted according to the model proposed by ACM-SIGCHI (ACM

SICGHI 1998). This model distinguishes following topics:
The Nature of HCI

N1 (Meta-) Models of HCI
U Use and Context of Computers
Ul Human and Social Organisation and Work
U2 Application Areas
U3 Human-Machine Fit and Adaptation
H Human Characteristics
H1 Human Information Processing
H2 Language, Communication, Interaction
H3 Ergonomics
C Computer System and Interface Architecture
Cl Input and Output Devices
C2 Dialogue Techniques
C3 Dialogue Genre
c4 Computer Graphics
C5 Dialogue Architecture
D Development Process
D1 Design Approaches
D2 Implementation Techniques
D3 Evaluation Techniques
D4 Example Systems and Case Studies
P Project Presentations and Examinations.

(c) M. Sikorski, Technical University of Gdansk, 2002 Page 21/54



Technical Report "HCI Glossary"

Fig. 8. presents relationships among key topics from the above list, which consist of four
main categories:

- Use and Context,

- Human,

- Computer,

- Development Process.

Use and Context

U1 Social Organization and Work @ﬁ] U3 Humar-Machine Fit and Adaptation
U2 Application Areas
Human Computer
F/\ T O Oo C2 Dialogue C4 Computer
H “o Techniques Graphics
Information —
Processing d D D E
‘ C3 Dialogue C5 Dialogue
Cenre Architecture

Comtnunication
and Interartion

C1 Input and
Ergonomlcs Cutput Denvices

> 2

D4 Example Systems

|
D3 BEvaluation and Case Studies i D2 Implementation
Techriques Techniques and Tools
L1 Design

Approaches

=

Development Pr

Fig. 8. The main topics of HCI (ACM-SIGCHI 1997).

The model presented in Fig. 8. has been established in the 1990s and it describes main
research areas in the early era of desktop computing. At this time computers were placed
almost only in workplaces, networking was not essential and use of computers was restricted
almost entirely to professional activities.

Because today computers are not used only for work and many everyday products (and even
home appliances) have built-in computers so they are fully interactive, the notation User-
System Interaction (USI) has been proposed by Rauterberg (2000) to point out a broader
context in which human-computer interaction takes place. Nowadays, when mobile and
ubiquitous computing takes place, USI claims the broadest range of research activities among
Man-Machine Interaction (MMI) and Human-Computer Interaction (HCI).

USI therefore is a discipline concerned with the design, evaluation and implementation of
interactive systems for human use and the study of major phenomena surrounding them. From
such a research perspective an interactive system is defined as a work system {WS} :=[{U},
{S}] . Therefore there is a clear distinction between a work system {WS} a work domain
{WD} and the relation between them is presented in Fig. 9. A usable system {S} for a work
domain {WD} can be only developed taking into account requirements resulting from
relationships between the work domain {WD} and a specific work system {WS}, which
includes the user {U} and relevant interaction space {IS}.
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Work domain (WD}

Worksystem {WS} ,' ‘\
" Interaction
Space {IS}
\ /
N /
N - _ 4
User {U} == System {S}

Fig. 9. Interactive work system {WS} and work domain {WD}.

Because “work system” is the key concept of contemporary HCI, and its definition is included
in ISO standards, main terminology to be included in the on-line HCI dictionary will also be
related to the concept of interactive work system - where quality of user-system interaction in
the main topic of the HCI study. Fig. 10. presents the HCI topics proposed by the ACM
merged with the contemporary concept of the interactive work system from Fig. 9.
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Fig. 9. HCI model by ACM, overlaid with the concept of interactive work system.
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In Fig. 10. there are clearly visible key areas in contemporary HCI terminology:

- Work Domain: clients, users, acquirers, organisational and social environment — context
of use;

- User and System: end users (system operators), computers (system) and Interaction;

- Development: “creators” — designers, developers, consultants, researchers, managers.

Fig. 11. presents main concepts in a reduced form. It contains main topical areas as categories

(sections) of the proposed HCI dictionary:

- Context of use: definitions relevant to work environment and organisational conditions in
which task is performed, including also characteristics of local users;

- User: definitions relevant to a person who interacts with the system;

- System: definitions relevant to a combination of hardware and software elements used
when carrying out the user's task(s);

- Interaction: definitions relevant to elements and concepts essential for maintaining
communication between user and system and concerning

- Development: definitions relevant to such activities as research, design, implementation,
as well as managing the project in which the work system has been created

- Work system: definitions relevant to integrated system composed of User, System and
Interaction space.

Fig. 11. shows relationships among the topics listed above, which constitute main categories
in the proposed on-line HCI dictionary.

WORK ENVIRONMENT

I Context of use
- ~N
/
| , \

—————————g -

71 I \‘
11 I
I | INTER- | !
USER I 1 ACTION | | SYSTEM
| |
\

H—-—-—
.

WORK
SYSTEM ' |
| | ]
v !
\l /

— — — — — ——— —— — — — ————————— —

~ e

DEVELOPMENT
Research, design, implementation, management

Fig. 11. Proposed key topical areas of HCI dictionary.

The model from Fig. 11. is more generic than models form Fig. 8-10, because it refers also to
most recent developments, like mobile computing, computer-supported teamwork or
interactive entertaining — and all other uses of computers apart from work. The labels-
descriptors used in Fig. 11. aim to include more up-to-date terminology and the fact, that
today computers are not only part of a workplace, but are helpful also in the household,
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communication, leisure and entertainment. The nature and contents of such an interaction
should be also included, as well as any types of interaction that may take place in real settings
today, in different contexts of use. For instance when the user travels/moves together with the
system (computer), the interaction space moves together with a work system, only
environment changes and work domain may alter, depending on the type of performed
activity (like work on travel or communicating for leisure).

Further modifications of this model may be expected in the future, however currently it seems
sufficient for the purpose of structuring the proposed on-line HCI dictionary. Nevertheless,
the model showed in Fig. 11. does not present solution to the basic problem — establishing
clear limits of the work system, which still remains a bit “fuzzy” and it may contain selected
aspects of work environment (context of use) and of development domain.

3.1.2. Contents description

This section presents the proposed structure of on-line HCI dictionary. It will contain
basically two classes of terms (definitions):

- objects: definitions for elements and concepts (ideas, values),

- activities: definitions for processes, operations, tasks.

Other types of terms may be also added if needed. Optionally, the dictionary may also present
an illustrative graphics (images), although herewith it is not the main purpose to develop a
HCI encyclopaedia.

Following top categories will be used as key sections of the dictionary:
- USER,

- SYSTEM,

- INTERACTION,

-  ENVIRONMENT,

- DEVELOPMENT (including Research, Design and Management),
-  WORKSYSTEM.

Table 1. presents a proposed structure of the on-line HCI dictionary, including also exemplary
terms in selected categories.

The sections presented in Table 1. can be modified according to future developments and its
level of detail depends on actual needs. This is a flexible structure and each term (definition)
in principle may belong to more than one category because categorisation is to support
hypertext-based search and not a linear “table of contents”, where each element may appear
only once.
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Table 1. Proposed structure of the on-line HCI dictionary

Category Section Examples
USER - user characteristics
- information processing short-term memory
- psychological limitations disabled user
- accessibility Fitt’s law
SYSTEM |- computer graphics cursor
- I/O devices artefact
- product, software, software context sensitive help
product
- system stakeholders
INTER- - information visualisation,
ACTION typography
(SPACE) - user interaction principles
- interaction paradigms
- user interface: models, types, dialogue box
elements direct manipulation
- widgets, dialogue elements feedback
- multimedia, audio, animations guidance
- websites, navigation
- documents: standards, guidelines,
style guides, tools
ENVIRON- | Context of use:
MENT - work, organisation, community workflow
(Context of |- task analysis activity
use) - ethical and social aspects
Application domains:
- office work geographical data
- communication
- websites
- other professional areas
DEVELOP- | Design principles:
MENT - design paradigms design rationale

- development process
- evaluation techniques
- usability assessment
- user-centred design

evaluation
quality in use
quality of worksystem
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Software engineering:

- programming tools, programming |- prototyping
techniques - testing
- software lifecycles - evaluation

Project management:
- quality assurance - software process

business values - usability inspection
marketing communication -
project management

Research techniques:

- experimental psychology - eye tracking
- empirical techniques - heuristic evaluation
- fields of study -

MISCELLA |- acronyms - RAD

-NEOUS - . - QFD

The sections presented in Table 1. are aimed primarily to speed up browsing — if needed — but
knowing them by the user is absolutely not necessary to access needed definitions; developing
the ultimate systematisation of definitions is not the main purpose of this on-line HCI
dictionary. This classification has rather “internal” nature and may be useful for dictionary
editors and HCI professionals interested in taxonomy improvements.

3.2. Main functionality of on-line HCI dictionary

As presented in the former section, for an individual user the on-line HCI dictionary would
offer two basic functions:

- possibility for easy finding a verified definition with its source,

- comparing different definitions for a given term.

The dictionary will contain only verified and validated contents, what is intended to
encourage a systematic use and to build for the website/dictionary a long-term reputation as a
credible reference among the users in HCI community. For this reason the website of the on-
line HCI dictionary should be professionally maintained and the database with the contests
should be regularly verified by competent person(s) — dictionary editor(s).

Following specification roughly describes the basic functionality of the on-line HCI
dictionary in terms of accessibility, functions and credibility.

Accessibility:
- on-line HCI dictionary as a public website, hypertext-based, in English,

- access 24x7 by internet, by WWW, any browser,
- website should work also with no graphics,
- public access for the definitions and references,
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- contents and descriptions in only English,
- restricted access to editing functions and server/website administration,
- dictionary database on the server, presentation at the client (user browser).

Functions:

Presentation:

the system displays:

- arecommended definition for a term selected by the user,

- the origin (a documented source) for the recommended definition,
- other definitions (with documented sources) if available,

- comments from the dictionary editor,

- related terms from on-line HCI dictionary,

default screen resolution: 800x600,

size of screen font selectable by the user in the browser.

Search:

multiple search will be available for the user:

- by typing in the searched word in the search window,

- by scrolling alphabetical index of terms,

- by scrolling a directory by topic categories,

optional search:

- by clicking a topic a graphical bitmap (like the image of the model in Fig.9.or
Fig. 11.),

- by selecting a character letter from a list.

Navigation:

by browser buttons: “Back” and “Forward” (external navigation support),

no additional control elements (buttons etc.) for navigation in the system will be
needed, except “Back” and “Forward” buttons in the browser and click-able
hyperlinks.

Interaction:

hypertext — clicking the marked object,

contact with the dictionary editor:

- ordinary e-mail,

- feedback form which enables:

submitting a proposal for a new term,

sending comments about dictionary contents,

sending comments about the website,

asking a question to dictionary editor(s);

no contact among users is planned (like discussion list, annotation board etc.);
registered users can be notified on changes in the dictionary contents.

Editing the contents:

definitions are added and updated only by system administrator (dictionary editor),
editor can consult the experts before publishing a definition,

annotations can be made only by the editor,

correspondence from the users is filtered by the editor,
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- users can send their comments by e-mail (feedback form).
Credibility
- regular update will be provided,
- affiliations to reputable HCI institution,
- competent editorial board,
- trust, reliability and confidence,
- building reputation as the most credible, objective HCI reference,
- premium reference source for new terminology,
- usability higher that average, comparing with similar websites.

The on-line HCI dictionary should generally offer a “competitive advantage” to classical
references printed on paper: it will be accessible 24x7 and verified by competent editors and
also systematically updated, including the most recent terms and definitions. If manageable,
the function of webmaster and dictionary editor could be fulfilled by the same person.

Providing users with a functionality and usability that attracts users to frequent use of this on-
line HCI dictionary means that the development of the dictionary requires user-centred project
management. Therefore a prototype of on-line HCI dictionary was built and tested, what is
presented in the next section.

3.3. A prototype of the on-line HCI dictionary

3.3.1. Construction of the prototype on-line HCI dictionary

In order to validate the concept presented in previous sections, a small-scale prototype was
built and tested in series of sample tasks, using a small set of definitions.

The first prototype was implemented on a local disk, storing a minimal set of sample
definitions in a local HTML file and not in a database. The working set of definitions was
limited to several dozens items just to launch the prototype and to evaluate its basic
functionality. The prototype was used as a mock-up for initial discussions aimed on
validating the concept of the dictionary with a small group of potential users (selected IPO
researchers).

Fig. 12. and Fig. 13. present two typical screens from the prototype system. In the prototype
mock-up (developed in plain HTML) no welcome screen has been implemented, in order to
focus users’ attention directly on the contents and functions of the system, not on graphical
design.

The screen is divided into three main areas (Fig. 12.):

- search window (1),

- main panel, in which definitions are presented as a scrollable list (2),
- alphabetical index of terms as a scrollable list (3).

All click-able elements, which are hypertext links, are marked blue and underlined, according
to classical principles of hypertext design.
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Search: | Submit | Reset ABC... INDEX =

acceptability
i.! acceptance

acquirer
activity
approval

ility Zpplication
acceptability artefact

Not found in ISO standards. attractiveness

Source: browsable helo
context of use
context-sensitive help
CUrsor

desian rationals

Glossary of terms:

Commenis:

Related terms: acceptance| satisfaction |

developer
dialogue
acceptance dialogue baox
Not found in ISO standards. direct manipulation
Source disabled user
- - N . display
A set of behavioral expressions of the user towards the system. Positive effectiveness
acceptance takes place when the intended user expresses emotional and cognitive efficiency
will to set up with the system and to work with it in an independent way. Negative error
acceptance takes place when the intended user refuses to set up with the system, SITar mansgement
. ) . . ; L . error prevention
usually as a result of inappropriate fimctionality or difficulties in operation. cvallation
Hource: Urbanek (1027 W
An official act by a customer to accept transfer of accountability, title, and [ mﬂ =
[ IO Y o I —

Fig. 12. The screen layout of the prototype on-line HCI dictionary.

The user may select a term by clicking the name from the list (3) in the right panel; then the
definition list gets automatically scrolled in the main panel (2), presenting selected term as the
first one at the top.

Fig. 13. presents the result of such action, after the term “work system” was pointed by the
user and clicked (after scrolling down the list in the right panel). The list automatically scrolls
up or down, presenting selected definition on the top of the list in the main panel.

A record of each definition presents (Fig. 13.):

- name of the term (1),

- recommended definition and its source (2),

- other definitions, if available (3),

- comments from the dictionary editor (if available) and the source of the comment (4),
- related terms, also included in this dictionary (5).

As Fig. 13. shows, each term is illustrated by the recommended definition (listed as the first,
and possibly the only one) and its source is given, preferably an ISO standard from which the
definition was taken. If other definitions also exist, they are given below.

The “Comments” filed the space for additional information from dictionary editor or for

important notes excerpted from another documented course (then the link to original source is
given, like in Fig. 13.).
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Submit l Reset

Search: |

worksystem
A system, consisting of users, equipment (hardware, software and materials) for

the purpose of achieving particular goals.
Source: [30 0241-11

The worksystem comprises a combination of people and work equipment, acting
together in the work process, to perform the work task, at the work space, in the

work environment, under the conditions imposed by the work task.
Source: [30 43851981

Comments: The context of use consists of the goals of the worksystem and those components of the worksystem which
are treated as given when specifiring or measuting usability.
Source: [30 0241-11

Related texrms: context of use | system| workplace | workstation| YDOT |

VDT - visual display terminal

Functional mnit consisting a visual display and input device.
Source: [50 9241.04

Commenis:

Related terms: workeystem | workstation |

=
H

ABC... INDEX

acceptability
acceptance
acquirer

actiuty

approval
application
artefact
attractiveness
browsable help
context of use
context-sensitive helo
cursor

design rationale
developer
dialogue

dialogue box
direct manipulation
disabled user
display
effectivensss
efficiency

Error

error management

error prevention
evaluation

field
feedback

form _'_I

Fig. 13. The elements of definition record the prototype on-line HCI dictionary.

After clicking a link to the source of a definition, a scrollable list of all available sources
opens in the main panel (Fig. 14). If electronic version of the source document is accessible in

the internet, a hyperlink to the original document is also given.

The concept of dividing the contents of the on-line HCI dictionary into categories, proposed
in Table 1., has not been yet implemented in this prototype, as well as the search box

function.
ANy 11 Use
Search: i Submit I Reset quality of worksystern

requirements document
safety

SOURCES AND REFERENCES:

ANBLIEEE std. 610.12-1920.

Helander M. (1957, Handbool: of Human-Cormputer Interaction.
Microsoft Corporation (199€). User Experience Style Guide - Glossary
Dorst K. (1997, Describing Design & comparison of paradigms. TU Delft.

Wiley (1987

Mielsen J. (1993). Usability Engineering, New Torly, Acadernic Press.

Norman Dn. (1577, Things that make us smart.

IRO/IEC 2382-20:19920. Information tectnology - Vocabulary - Bystems development.
IS0 6385:1981. (title unknown)

IS0 8402:1986. Quality - Vocabulary.

ISOIEC 9126:1995, Information technology - Software product evaluation. Quality
characteristics and guidelines for their use

model

metrics.

metrics.

* ISQ/IEC FDIS 2126-1. Information technology - Software product evaluation Part 1: Quality

Evans M W. and Marciniak .1 (1287). Software Quality Assurance and Management, New Torly, |

e ISO/IEC FDIS 2126-1. Information technology - Software product evaluation Part 2: External
e ISQ/IEC FDIS 2126-1. Information technology - Software product evaluation Part 3: Internal

* ISQ/IEC FDIS 2126-1. Information technology - Software product evaluation Part 4: Quality in :-i

21| satisfaction

selecting

software

software product
software package
software process
state of objects
status information
supplier

system
system-initiated quidance
task

task analysis
usability

user

user documentation
user feedback

user guidance
user-initiated guidance
user quidance

user interface
workplace
wiorkstation
wiorksystem

VDT

window

Fig. 14. The “Sources and References” section of the prototype on-line HCI dictionary.
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3.3.2. Results of the prototype evaluation

Evaluation of the HTML-based prototype led to following conclusions:

1.

Multiple search mechanism (alphabetical listing and scrollable list) worked well, although
a scrollable list of full definitions in the main panel is not convenient if default amount of
terms-definitions can be even hundreds; main panel should be left for a window which
presents only one, currently selected definition.

The next prototype (and default construction) should be developed as a relational
database, whose contents will be accessible through a web browser and presented in a
website.

The use of relational database and advanced query functions should enable comparing
different definitions and search for inconsistencies; this function should be available only
to dictionary “editorial board”, not for end users.

Apart from the database editor, it is necessary to develop a separate editor for the person
acting as the dictionary administrator-editor; this separate editor would serve for editing
annotations; additionally, a history recorder would be recommended to trace back
subsequent changes made in dictionary contents (who-when-what has changed).
Developing feedback channels with end users requires additional database for gathering
history of users’ comments and suggestions.

Fig. 15. presents a screenshot form a second prototype developed in Microsoft Access 2000.
This prototype contains only a part of listed functions and it was developed primarily to
evaluate the presentation layer of the on-line HCI dictionary. The contents of the database
will be accessible through an internet browser, so the website will provide the presentation
and the database the contents of the on-line HCI dictionary.

HCI Glossary = B
} —_—
Term:isystem—initiated guidance Felated lguidance, uger-initiated guidance
s = _ terms:
Definition 1:[Guidance that is presented to the user by the system when the user has nottaken an explicit action to request the -
guidance
-

Source 1150 924113

Definition 2:

Source 2

Diefinition 3:

Source 3

Comments:| Systerm-initiated quidance includes prompts, feedback, caerating types of help, and status information. IS0 9241-13 ]

L]

Rekord; I{i 4 1 j la) i)*i z 80

Fig. 15. A screenshot from a prototype dictionary implemented in Microsoft Access.
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MS Access 2000 offers a valuable function of building hyperlinks to objects in the same
database, and this function is crucial for providing end users with the hypertext-based
interaction style, typical for WWW sites.

Fig. 16. presents possible screen layout of the subsequent prototype, which would include the
database as the contents and the website as a presentation layer. This screen will be accessed
from the main page of the dictionary, which includes typical elements like menus, contact
information and statements describing the purpose of the on-line HCI dictionary.

el sl = Sy
] i b G ] el e =] o

Stop Refresh Home - Search  Fawvorites Media History | bdail Frint Eclit 7 DellHame
_vj o Go iltqcza'
-

Search: | Submit i Reszet i ABC... INDEX =

acceptability
acceptance
acquirer

Back
Address i

>

sl

TEIm.’SyS(EH’I’I"“Iﬂ|Ed guidance Related !gu\daﬂcg, user-initiated guidance min
= || activity
Definitian 1:Guidance that is presented o the user by the system when the user has nottaken an explictacion to requestthe & approval
guidance. w
= artefact
Source 1150 3241-13 aftractiveness
SRS Y e 5 browsable help
contesxt of use
contesd-sensitive help
cursar
] design rationale
developer
dialogue
dialogue box
direct manipulation
Soures 3 disabled user
i S - display
Comments: | Systerm-initiated guidance includes prompts, feedback. caeratins types of help, and status information. [IS0 9241-13] effectivensass
efficiency
| error
error management
i it i error prevention
evaluation
field
feedback
rekord: 14 4 | 56 b | M b2 B0 farm |

Definitian 2

Definition 3:

[«

Fig. 16. Proposed screen layout of the improved prototype including a database.

Basing on the performed evaluations of two prototypes, following proposals have been
formulated for the next prototypes or default construction of the on-line HCI dictionary:

1. Dictionary contents:

- the initial set of definitions should be primarily based on those available in ISO standards

- later on other verified definitions should be added from HCI handbooks and other sources;

- each term has only one suggested (recommended, highlighted) definition, other definitions
only for reference;

- the basic structure of definition record should contain maximally 5 definitions, but empty
fields for missing definitions should be not visible to end users;

- it is important that one term may belong to many categories and therefore can appear as a
result of browsing in multiple categories.

2. Relational database and the WWW site:
- acentrally administered relational database is the engine of the dictionary, but the web
browser of the end user provided settings for presentation format;
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“Usability First” is the on-line HCI dictionary which works this way and can be treated as
a recommended and reference solution.

3. Hypertext and the WWW site:

- hyperlinks allow skipping among terms by clicking the screen elements;

- atable of sources and references should also easily accessible by the links from the
dictionary;

- no other interaction as typical for WWW sites should be required to use the dictionary.

4. User feedback:

- the multiple feedback mechanism is essential for improving usability of the dictionary,
especially e-mail communication with dictionary editor so the users could:
- submit comments to existing definitions,
- submit a proposal for a new term;

- submitting annotations should be allowed only for “editorial board” of the dictionary;

- generally, all e-mail correspondence regarding the dictionary contents and form must be
filtered by administrator and will be not accessible to end users (no guest book etc will be
available).

5. Project management:

- the dictionary project, to be successful, should be the exemplification of user—centred
design, that means that iterative development and following users suggestions will be
absolutely necessary;

- although some institutional patronage over this project will be necessary to provide
resources essential for implementation of this concept, the “ownership” of the dictionary
should be rather promoted to HCI community than to nay particular institution;

- however, in the terms of verifying the contents and providing expertise expected from
editorial board members, affiliation to well-known and respectable institution having long
tradition in HCI research would be highly recommended;

- “Usability First” is the on-line HCI dictionary which can be treated as the reference
dictionary and “the main competitor”, especially that it represents interesting functionality
and high usability.

As it was already noted in several places of this report, the key factor for the success of the
proposed on-line HCI dictionary is convincing users from HCI community to frequent use,
and building the reputation of this dictionary as a credible and reliable source of reference
information.
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4. The on-line HCI dictionary in its “context of use”

The proposed on-line HCI dictionary will work as a cognitive artefact, and it will be used
in its “context of use”, specific for each type of typical user. As already mentioned, target
users of the on-line HCI dictionary will be researchers, developers and managers, students
and authors. Therefore following scenarios of use can be sketched:

- aresearcher wants to review and compare existing definitions of the term “interaction
style”, to be used consequently in his academic teaching and research reports;

- adeveloper looks for the strict definition of “design rationale”, a term frequently used in
project meetings;

- aproject manager looks for a definition of “contextual design”, a term s/he has heard at
the conference;

- astudent browses the on-line HCI dictionary in order to clarify the terms needed for the
assigned essay or a design report;

- acolumnist writing on latest trends in IT consults the on-line HCI dictionary in order to
check up the current terminology, including new definitions like “affordance” or

“intelligent agents”.

Encouraging use of this dictionary for all user groups will build up its reputation as a
credible source for reference and a clear sign that HCI has established, coherent terminology
used by specialists within the field.

The success of this HCI-community focused dictionary depends primarily on finding right
answers to following fundamental questions shaping the on-line HCI dictionary project:

e  What type of words/terms/definitions are really needed?
- the amount range: not too much, not too little;
- the scope range: not too broad, not too narrow.

e  What the glossary should cover?
- not too much, explicitly articulated definitions,
- appropriate level of detail, simple language,
- contents relevant to other glossaries.

e  Who will create and maintain the glossary?

- includes proposing new terms, evaluating submitted proposals, searching for
consensus in doubtful cases, consulting the gurus, publishing the outcome and
stabilising the contents,

- it should be respectable institution rather than a group of devoted individuals,

- it is not the matter of copyright ownership but rather common responsibility for
keeping the on-line HCI dictionary up-to-date and accurate.

e How much binding should be the glossary?
- initial motivation to create professional glossary is to support HCI community
- facilitating professional communication and stimulating communication within
community and with other disciplines, would allow sending coherent messages to
external world, observing developments ib HCI area,
- the on-line HCI dictionary is just a tool to formalise professional glossary,
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- definitions available on-line should also include objects needed for scientific
reasoning,

- ahidden purpose of the on-line HCI dictionary (in further perspective) would be
connect reflective practice and rational thinking-designing, needed for achieving
higher maturity of HCI research.

e  Who should have access to glossary?
- the basic glossary should serve for HCI practitioners (target groups),
- relations with other professional glossaries (like e-commerce etc) is needed to attract
also specialists from other disciplines; it would basically enable easier transfer of new
terms.

e Will the glossary develop systematically and in which direction?
- will it have its own lifecycle?
- will the glossary grow in predictable way?
- how it will be kept under control ?
- how collaborative editing work may accommodate this glossary closer to industrial
practice?

e Will the glossary affect or change the HCI research culture?
- will it be used as reference for systematic use, like a reputable lexicon ?
- will it be usable as a medium of consistent communication ?
- will it satisfy very different groups of users (and other stakeholders) ?
- will it contribute not only to improving the terminology, but also to upgrading HCI
status and maturity ?

Finding answers to majority of these questions will be possible only after providing a working
prototype to the public usage, and gaining response from target users in HCI community.

Observations of a “competitive environment” suggest that currently there are only two similar
dictionaries, addressed to the same HCI audience, which could serve as reference patterns
(mentioned in the Section 2.3.7),:
“Usability Dictionary”, which currently offers easy access, the most interesting contents
and good integration with other available resources, targeted primarily to usability
practitioners in industry;
- “ID-Book Glossary”, which is under development yet, however its perfect integration
with a website of the interaction design handbook makes it the most attractive source of
information for HCI educators.

For the on-line HCI dictionary finding the right place between these two dictionaries would
be realistic after careful considering competitive advantages of each “competitor”. Permanent
affiliating the development of the on-line HCI dictionary and its editors to a well-known
publisher of HCI handbooks (and possibly to one of professional HCI associations) would
increase the potential of this proposal to be realistic and successful.
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5. Conclusions

This report it was aimed to present:

1) the impact of terminology development on the status and maturity of HCI as a research
discipline,

2) the framework for developing HCI glossary, which would be available as the on-line HCI
dictionary.

The proposed on-line HCI dictionary, if successful and popular among HCI professionals, is

supposed to have a positive impact on consistency of terminology used in HCI community as

well as to contribute to improving communication within the field and with other disciplines.

This report suggests that for achieving the success the on-line HCI dictionary:

- should be developed and promoted by an institution with a long tradition in HCI research,

- should be professionally edited, it means that a competent editor should care about its
contents (or an editorial board, consisting of several HCI experts),

- should present not only high-quality contents, but also outstanding level of usability,
resulting from user-centred design applied in its whole lifecycle,

- should be recommended among HCI educators and practitioners to become primary
source of reference.

Finding a right institution for this project, providing resources needed for building a working
prototype and observing its use will verify the concepts included in this report — hopefully for
the benefits of HCI community.
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ISO Standards:

ISO 6835: 1981. Ergonomic principles in the design of work system.

ISO 9000, 9001, 9002. Quality process management and quality assurance standards.

ISO 9000-3: 1991. Quality management and quality assurance standards. Part 3: Guidelines
for the application of ISO 9001 to the development, supply and maintenance of
software.

ISO 9126-1. Software quality characteristics.

ISO 9421 -10-17. Ergonomic requirements for office work with visual display terminals
(VDTs).

ISO 10075-1. Ergonomic principles related to mental workload — General terms and
definitions

ISO 11064. Ergonomic design of control centres

ISO 11581. Usage and appropriateness of icons

ISO/IEC 12207:1995. Information technology - Software lifecycle processes.

ISO 13407:1996. Human-centred design processes for interactive systems
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ISO 14915. Sofiware ergonomics for multimedia user interfaces.

ISO 18019. Design and preparation of user documentation.

ISO 18789. Ergonomic requirements and measurement techniques for electronic visual
displays.

ISO 20282. Usability of everyday products.
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Appendix. The complete glossary.

This appendix contains the set of definitions used for evaluating the prototype of the on-line
HCI glossary, described in Section 3.3.

(c) M. Sikorski, Technical University of Gdansk, 2002 Page 40/54
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