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I.  In place of an Abstract

Even before starting to read the text I stopped for a while to reflect on the title; “Interaction Design: Beyond Human-Computer Interaction”. I thought: “I haven’t even started with HCI; why do I need a book which is going beyond HCI, already from the title?”

As I gradually dipped into the book, I realized the emphasis in HCI has moved beyond artifacts and technology of UI design, to the process of interface design; the perspective is bigger, the field has matured. This evolution to maturity is revealed in the book by the fact that interface design is presented as something that started out as an art but is rapidly evolving into a discipline, adding, to art, attributes and practices from both engineering and the sciences.  

Interface design is user-centric and the underlying theme, it seems, is that –as in all design- the ultimate user should be the focus of attention. Interfaces should be there to make the user’s experience useful and enjoyable.

Interface design cannot be prescribed in detail in a ‘one-process-fits-all-cases’ kind of logic. As the number of UIs proliferates, interface design has moved beyond the desk-top experience to cell phones, PDAs, navigation systems, home appliances and so on.

The world is moving from material media –and hence static layouts such as newspapers and sequential –printed- search lists, paper encyclopedias and buying catalogs, etc., to the web. 

Hence, the way of thinking about UIs, the tasks, the approach, the knowledge and the overall demands placed on teams involved in interface design today are much more complex. Software is enabling new capabilities in interface design from sites to hand-held devises, to instruments used by professionals to accomplish critical tasks. 

The proliferation of e-commerce is placing enormous emphasis on creating UIs that will serve the user in such a way, as to have him/her e.g. return to the site and purchase or click on the ads or continue subscribing to communicate with other users. Companies’ sites such as Amazon’s virtually exist and thrive on the thoughtful design of their interfaces; there is no physical alternative!

All this implies that the process of interface design –data gathering, data analysis, identifying needs and establishing requirements, designing, prototyping and evaluating- (i) is becoming a collaborative discipline –no one can pretend to play all the roles of a UI designer competently- and (b) calls for high quality, iterative work by each and every member of the collaborating team, in each and every step of each one’s work, in order for the process to produce UIs commensurate to today’s users’ demands. 

The future promises to be exciting and challenging; as Sara Bly put it in her interview (p.352): “I think an increasingly important aspect of new interfaces and interaction procedures will be not only how well they support performance, satisfaction, and experience, but how well a user is able to grasp a conceptual model that allows them transition from current practices to new ones”. 

It is very much up to the upcoming interface designers to help the user make this transition in the most convenient and satisfying way possible.  

II. Summary of Notes Kept
Chapter 1
What is interaction design?

…Put another way, it is about creating user experiences that enhance and augment the way people work, communicate and interact.

…The focus of interaction design is very much concerned with practice, i.e. how to design user experiences.

Cooper & Reiman (2003)..goal-directed, Lowgren & Stolterman (2004) as thoughtful.

Just as there is a difference between designing and building a house, …there is a distinction between designing an interactive product and engineering the software for it.

…Human factors of ergonomics…closely overlapping goals with HCI

Who is involved in interaction design?

Designers need to know.. how people act and react to events … how they communicate and interact with each other, how emotions work, what is meant by aesthetics, desirability, the role of narrative in human experience

…Benefits of bringing together people with difference backgrounds … more ideas being generated, new methods developed vs. more difficult to communicate and progress forward

The user experience

…One cannot design a user experience, only design for a user experience

The process of interaction design

1. Identifying needs and establishing requirements

2. Developing alternative designs

3. Building interactive versions of the designs

4. Evaluating what is being built

Usability goals

· Effectiveness

· Efficiency

· Safety

· Utility

· Learnability

· Memorability

Design Principles

“The design of everyday things”, Dawn Norman (1988)

· Visibility

· Feedback

· Constraints

· Consistency

· Affordance: An attribute of an object that allows people to know how to use it, to give a clue … two kinds of affordance .. perceived and real … have a lower priority vs. feedback and constraints in GUI
Gitta Solomon : ... interaction design is the design of products that reveal themselves over time … half of what we do is design work … other half is communication of that design work … if you always operate at a low level of detail … you end up solving only local issues
Chapter 2:  Understanding and Conceptualizing Interaction
Start by asking users.
Understanding the problem space … articulate the nature of the problem space = understanding and conceptualizing what is currently the user experience / product and how this is going to be improved or changed … typically done as a team effort

…Time – consuming … process; can outweigh the associated costs

Conceptualizing the design space

…involves describing what the system is going to be to the users through a conceptual model … exploring the nature of interaction that underlies user activities.  Benefit:  Can inform and systematically structure a design solution

Conceptual models: High level description of how a system is organized and operates (Johnson & Henderson) … provides a working strategy

Components:  

· The major metaphors and analogies used

· The concepts that users are exposed to through the product

· The relationships between those concepts

· The mappings between the concepts and the user experience the product is designed to support

…How these are organized = how users think of a product and operations they can carry out on it

Interaction types

1. Instructing:  Users issue instructions to assistant, typically, commands in a sequence

2. Conversing:  Users dialog with system

3. Manipulating:  Users interact in a virtual or physical space.  Direct manipulation (Shneiderman, 1983) benefits:
· Helps beginners learn functionality rapidly

· Experienced users work on a wide range of tasks

· Infrequent users to remember operations

· Very rarely need error messages

· Immediate indication how actions further goals

· Reduce user’s anxiety

· Helps gain confidence and feel in control

4. Exploring:  Users move through an environment.  Quick and efficient

Coupling:  

Tight … action causes obvious effect


Loose … relationship between action and effect not obvious
Theories:  A well-substantiated explanation of some aspect of a phenomenon (explanatory)

Model:  A simplification of some aspect of human-computer interaction (simplify)

Framework:  A set of inter-related concepts and/or a set of specific questions intended to inform a particular domain (prescriptive)

Terry Winograd:  “…dialectic between tradition and transcendence” also “the designer needs to envision things that fill real needs for the users but which the users can’t yet envision.”
Chapter 3 – Understanding users
…we consider what humans are good and bad at and show how this knowledge can be used to inform the design of technologies that extend human capabilities and compensate for their weaknesses

Cognition is what goes on in our heads when we carry out our everyday activities.  

Norman, two modes:  

· Experiential:  Perceive, act, react to events around us effectively, effortlessly

· Reflective:  Thinking, comparing, decision-making
Cognition processes:

· Attention

· Perception & Recognition

· Memory:  most relevant for interaction design.  Involves recalling knowledge that allows us to act appropriately.  People much better at recognizing things than recalling them (memory is recall-directed followed by recognition-based scanning)…memory load, too much information

· Learning:  Main observation … people find it very hard to learn by following a set of instructions in a manual.  Instead, they much prefer to learn through doing.  GUIs good environments for supporting this.
· Reading, Speaking, Listening

· Problem-solving, planning, reasoning, decision-making

Cognitive Frameworks:

· Mental models:  How to interact with the system… a mental model which develops with use; using incorrect mental models to guide behavior, surprisingly common (pressing elevator button more than once) 

· Theory of action (Norman, 1986)… what users do at the interface
*Establish a goal

*Form an intention

*Specify an action sequence

*Execute an action

*Perceive the system state

*Interpret the state

*Evaluate the system state with respect to the goals and intentions

· Information processing

· External cognition

· Distributed cognition

Chapter 4 – Designing for Collaboration and Communication

Social mechanisms in communication:  Mechanisms and practices that enable us to maintain social order.

Rules, procedures, conventions to let people know how they should behave in social groups.

Kind of conversations:  Argument, discussion, debate, chat, tete-a-tete; formal, informal

· Synchronous Communication

· Asynchronous Communication

Coordination Mechanisms… Collaborative activities require us to coordinate with each other … we need to figure out how to interact with one another to progress with our various activities.

· Verbal & non-verbal communication

· Schedules, rules, conventions

· Shared external representations

Flexible form of coordination = a social policy of floor control (e.g. user to work on a shared document or file must request the floor)

Designing collaborative technologies to support awareness:  how best to provide awareness information for people who need to work together but are not in the same physical space; notification mechanisms (who’s on line)

Abigail Sellen

Q1 – Who is going to be the potential user for a particular device or service that you are thinking of developing

Q2 – What is the potential value of a particular product for a user

User Study 1 – Evaluation studies - How a prototype or developed technology is used

User Study 2 – Discover what people’s unmet needs may be
Chapter 5 – Affective Aspects
An over-arching goal of interaction design is to develop interactive systems that elicit positive responses from users.  Designers also concerned how to create interactive products to elicit specific kinds of emotional responses in users:  Motivate to learn, play, be creative, be social.

Affective Aspects:  Refers to the generation of an emotional response; systems designed to provoke an emotion (emoticons, sounds, icons, virtual agents, expressive embellishments, provide reassuring feedback)
Error messages:  Instead of explicating what has happened they should state the cause of the problem and what the user needs to do to fix it.

Models of Affective Aspects

I.  Norman:   Emotional Design Model 

Model of emotion explains how emotion and behavior are determined by different levels of the brain.

· Low Level, Visceral Level:  Automatic response to events

· Behavioral Level:  Where most human activities occur (talking, driving, typing)

· Reflective Level:  Conscious thought where we generalize across events; step back from the routine and the immediate

Comment:  The sense of ‘justice’ should enter the equation; the user should be informed about e.g. the difficulty of the task.  Then design (error messages, etc.) should live up to expectations.

Behavioral design is about use and the traditional values of usability.

Reflective design is about taking into account the meaning and personal value of a product in a particular culture.

II.Pleasure Model

III.Technology as Experience Framework:  

IV.Core threads that make up our holistic experiences:  Compositional, sensual, emotional, spacio-temporal.

· Sensual Thread:  Equated with the level of absorption people have with various technological devices and applications (computer games, cell phones)

· Emotional Thread:  e.g. a person becomes angry with a computer because it does not work properly

· Compositional Thread:  Concerned with the narrative part of an experience, e.g. when shopping on-line, the choices laid out can make for a desired purchase or lead to frustrating experiences, no purchase.

· Spacio-temporal Thread:  Space:  Public or personal.  Needing one’s own space.  Time:  Speeding up, standing still.
By describing an experience in terms of the inter-connected aspects of experience, the framework can aid thinking about the whole experience of the technology rather than as fragmented aspects.

Chapter 6 – Interfaces and Interactions
Paradigms

· The questions to be asked and how they should be framed

· The phenomena to be observed

· The way findings from experiments are to be analyzed and interpreted (Kuhn, 1962)

Acronym WIMP:  Windows, Icons, Menus, Pointer; Superseded by GUI (Graphical User Interface)
Ubiquitous Computing (Wieser, 1991) … The idea behind Weiser’s vision was that a ubiquitous computing device would enter a person’s center of attention when needed and move to the periphery of their attention when not.

Interface types

· 1980’s interfaces

· Command

· WIMP / GUI

· 1990’s

· Advanced Graphical (Multi-media, virtual reality, information visualization)

· Web

· Speech (voice)

· Pen, gesture, and touch

· Appliance

· 2000’s

· Mobile

· Multi-modal

· Shareable

· Tangible

· Augmented and mixed reality

· Wearable

· Robotic

…Advantages of command-line based interfaces are their efficiency, precision, and speed.

…The most relevant design principal is consistency… e.g. Always use first letters of operation when using abbreviations.

…Many programmers prefer managing their files at the DOS / UNIX shell level of an operating system while using command-line text editors like vi when coding and de-bugging

The placement of options in menus; spatial location “…I find I can remember best the location of frequently used commands …however this is not because I remember which header is associated with which command, but more because of their spatial location.”
Multi Media:  Combines different media within a single interface i.e. graphics, text, video, sound and animations, and links them with various forms of interactivity.  User’s can click on hot spots or links in an image or text appearing on one screen that leads them to another part of the program where say an animation or a video clip is played.  From there, they can return to where they were previously or move on to another place.

Dynalinking:  Information depicted in one window explicitly changes in relation to what happens in another.

Specific guidelines are available that recommend how best to combine multiple media in relation to different kinds of tasks e.g. when to use audio with graphics, sound with animations, etc.

Alty (1991) suggests that audio information is good for stimulating imagination, movies for action information, text for conveying details, whilst diagrams are good at conveying ideas.  For such generalizations, it is possible to devise a presentation strategy for learning.

i. Stimulate the imagination through playing an audio clip

ii. Present an idea in diagrammatic form

iii. Display further details about a concept through hypertext

Key design issues for web sites are captured very well by Keith Instone’s three questions:  Where am I?  What’s here?  Where can I go?  Each web page should be designed with these three questions in mind.  The answers must be clear to the users … Any web page has 3 main areas

On web pages, content should be short and precise, with crisp sentences.  Use headlines to capture main points.  Krug (2000) suggests the importance of breaking up pages into clearly defined areas, making it obvious what is clickable and minimizing noise.  Create a clear visual hierarchy on each page.  Show which things are related and what’s what.

Chapter 7 – Data Gathering
Within their requirements activity, the purpose of data gathering is to collect sufficient, accurate and relevant data so that a set of stable requirements can be produced.  Within evaluation, data gathering is needed in order to capture users’ reactions and performance with the system or prototype.

Three main techniques for gathering data:  Interviews, questionnaires and observation.

Direct observation = spending time with individuals 

Indirect observation = making a record of the user’s activity to be studied at a later date

The way each technique is used varies depending on the interaction design activity being undertaken.

Four key issues

· Setting goals: set specific goals for a particular study … why are we gathering data?  What data needed?

· Relationships with participants … participants to sign an informed consent form 

· Triangulation:  Using more than one data gathering technique

· Pilot Studies

Data Recording

· Notes + Still camera

· Audio + Still camera

· Video

Interviews

Types:  

1.  Open ended or unstructured:  Always advisable to have plan of main topics to be covered; skill needed to get balance right between making sure that answers to relevant questions are obtained and being prepared to follow new lines of inquiry that were not anticipated.  Benefits:  They generate rich data
Comment:  Decipher general unstructured information against specific information gathering

2.  Structured:  Useful when the goals are clearly understood and specific questions can be identified; typically questions are closed = they require an answer from a pre-determined set of alternatives.  Study is standardized.  Questions worded exactly the same for each participant; asked in the same order.

3.  Semi-structured:  Combines 1 & 2; it is important not to preempt an answer by phrasing a question to suggest that a particular answer is expected e.g. “you seemed to like this use of color …”; body language of the interviewer can have strong influence on whether the interviewee will agree with the question…cooperative inquiry based on Scandinavian cooperative design practices participatory design and contextual inquiry.

4. Group interviews:  Hold a focus group to identify conflicts in terminology or expectations from different sections within an organization … Dilemma:  What they say and what they do:  Are the respondents giving the truth or are they simply giving answers they think the interviewer wants to hear:  Choose questions carefully; get large number of participants; use a combination of data gathering techniques.

The most appropriate depends on the purpose of the interview

Planning and Conducting an Interview
Developing Interview Questions:  Choosing open (ended) or closed questions depends on what is already known about the topic of investigation, the goal of the interview.

Guidelines for Interview Questions (Robson, 2002):  

1. Compound sentences can be confusing

2. Interviewees may not understand jargon

3. Try to keep questions neutral

Running the Interview:

Aims of the interview must have been communicated

Steps:

1. Introduction

2. Warm-up Session

3. Main Session

4. Cool-off period

5. Closing Session

Questionnaires:  Well-established technique for collecting demographic data and users’ opinions; closed or open questions; clearly worded questions; well-designed questionnaires are good at getting answers to specific questions from a large group of people.  Questions in questionnaire similar to ones in structured interview; which to use essentially a matter of motivation of the respondent to answer the questions … Negative questions confusing (sometimes used deliberately bc it helps to check the user’s intentions)

QUIS:  Questionnaire for User Interaction Satisfaction (U. Maryland – HCI Lab):  Advantage of this questionnaire:  it has gone through many cycles of refinement; been used for hundreds of evaluation studies.

Designing Questionnaire’s Structure:  Background info useful for putting questionnaire responses into contexts.  General questions; specific questions follow; subdivided into related topics; think about ordering of questions; consider different questions? Different populations?  Provide clear instructions.
Response Format:  

· Likert Scales (Check boxes and ranges):  Rely on identifying set of statements representing a range of possible opinions

· Semantic Differential Scales (Rating scales):  Rely on choosing pairs of words that represent the range of possible opinions

On Line Questionnaires:  

E-mail:  Can target specific users

Web-Based:  Can be interactive; include check boxes, pull-down and pop-up menus.  Disadvantage:  No central registry of internet users; results cannot be generalized to off-line populations

Observation:  Direct; indirect through records of the activity
Comment:  Lab vs. reality (Field):  Satisfaction is relevant to what also exists as a substitute

Ethnography:  Has traditionally been used in the social sciences to uncover the social organization of activities and hence to understand work; large part is direct observation; aims to observe the situation without imposing any a priori structure or framework upon it.  Ethnography has become popular within interaction design because if products are to be used in a wide variety of environments, designers must know the context and ecology of those environments (Nardi & O’Day, 1999).

Choosing and Combining Techniques:  Techniques used must be compatible with the goal of the study, i.e. must be able to gather appropriate data.  The kind of data you want will probably be influenced by where you are in the development cycle.  The task being investigated will also have dimensions that influence the techniques to use.

Olson & Moran (1996) – Task characterized along three dimensions:  (i) set of sequential steps or rapid overlapping series of sub-tasks (ii) involves a lot of information and complex displays or little and simple representations (iii) task to be performed by layman or by trained professional.
Chapter 8 – Data Analysis, interpretation and presentation

Qualitative and Quantitative Data
Analyzing Data

Interviews:  Notes need to be written up and expanded asap after the interview

Questionnaires:  Data can be filtered according to respondent sub-populations

Observation:  This kind of data gathering can result in wide variety of raw data:  observers notes, photographs, data logs, think-aloud protocols, video, audio recordings

Throughout initial processing, patterns and themes in data may present themselves… don’t rely on these initial impressions alone as you may be unintentionally biased by them.

Simple Quantitative analysis:  Mean, median, mode; outliers:  values significantly different from the others; scatter graph helps to identify outliers.

Note:  If only small number of records collected, more important to analyze individual records in more depth than to identify trends.

Simple Qualitative analysis:  Gain an overall impression of the data and start looking for patterns; important to confirm and re-confirm findings to make sure initial impressions not biasing analysis 

· Identify recurring patterns and themes:  Researcher has to be immersed in the data.  Themes emerge and evolve over time; relevant central themes; minor themes; keep clear and consistent records; the affinity diagram used in contextual design to organize individual ideas and insights into a hierarchy showing common structures and themes (Beyer & Holtzblatt, 1998)

· Categorizing Data:  Scheme may arise from data itself if investigation is exploratory, as in the requirements activity.  Challenging aspects:  (i) Orthogonal categories - do not overlap each other in any way;              (ii) Granularity for the categories.  Inter-rater reliability:  The percentage of agreement between two researchers.  Transcripts:  use brackets to indicate element with particular problem.  Contact analysis:  Categorizing; studying the frequency of category occurrences.  Discourse analysis:  Underlying assumption is that there is no objective, scientific truth; language is a form of social reality that is open to interpretation from difference perspectives (Coyl, 1995)
· Analyzing Critical Incidents

1. Reporting facts regarding behavior is preferable to the collection of interpretations, ratings and opinions based on general impressions

2. Reporting should be limited to those behaviors which, according to competent observers, make a significant contribution to the activity (Flannigan, 1954)

In interaction design, critical incident analysis’ main focus is to identify specific incidents that are significant.

Tools to Support Data Analysis:  

· N6:  Supports adaptation and coding of textual data

· SPSS

Using Theoretical Frameworks:  Structuring analysis of qualitative data around a theoretical framework can lead to additional insights that go beyond the results found from the simple techniques introduced earlier

1.  Grounded Theory:  The theory derived is grounded in data; to develop a theory that fits a set of collective data.  Category identification and definition achieved by coding data (Strauss & Corbin, 1998) (i) open coding:  categories, their properties and dimensions discovered in the data (ii) axial coding and (iii) selective coding

Grounded theory emphasizes the important role of using empirical data in the derivation of theory; increasingly popular in interaction design.
2. Distributive Cognition:  Ed Hutchins:  an important part of doing a distributive cognition analysis is to have a deep understanding of the work domain that is being studied; take steps to learn the trade, understudy; immerse in the culture and setting of a specific team to learn enough

3. Activity Theory:  Product of Soviet psychology; explains human behavior in terms of our practical activity with the world.

Activity

Motive

Action


Goal
Operation

Conditions

The role of artifacts (Leondiev, 1981): The infant carries the spoon to its mouth as though it were handling any other object, not considering the need to hold it horizontally.  Over time, with adult guidance, the spoon is shaped in the way it is because of the social practice-the activity-of feeding and in turn the infant’s task is to learn that relationship-to discover what practices the object embodies.

Abstract artifacts follows idea of ‘mediation’ i.e. the fundamental characteristic of human development is the change from a direct mode of acting on the world to one that is mediated by something else.

By tools is meant that artifacts, signs, and means that mediate the subject and object; by community is meant those who share the same object; by rules is meant a set of agreed conventions and policies covering what it means to be a member of that community.

Activity Theory:  Valuable tool, but constrained by modern tight deadlines.

Presenting the findings:

Two purposes served by data gathering and analysis:  To derive requirements for an inter-active product; to evaluate an inter-active product under development.

Three types of presentation style:

1. Using rigorous notations

2. Using stories

3. Summarizing

Comment:  Should have put in some words of excerpt an extensive summary.

Chapter 9 – The process of interaction design

User-centered design 

Three Fundamental Activities recognized in all design:  

1. Understanding the requirements:

2. Producing a design:

3. Evaluating the design:

Focus attention very clearly on users and their goals

Key principle in most design disciplines:  Generate alternatives “the best way to get a good idea, is to get lots of ideas.” …Have a well-honed problem statement, playful rules (to encourage ideas), get physical (use visual props) (Kelley, 2001).

The importance of involving users:

The best way to ensure that development continues to take users’ activities into account is to involve real users throughout development.

Expectation management is the process of making sure that the users’ views and expectations of the new product are realistic.

Exceed users’ expectations:  Product supports the users’ goals more effectively than they expect; users who are involved … feel a sense of ownership towards the product

Degrees of User Involvement:
…Careful coordination between users can alleviate the problem of input inconsistency across the whole project.
If time frames are short, hand-drawn paper prototypes of the application, revised daily in response to customer testing, accelerate prototype improvements.

Webb, 1996 … has concerns about user involvement, but Scaife et. al (1997) suggest that it is not the fact of user involvement that is in question, but how and at what stage in development they should get involved.

What is a user-centered approach?

… A well designed system will make the most of human skill and judgment, will be directly relevant to the work in hand or other activity, and will support rather than constrain the user.  This is less of a technique and more of a philosophy.

Gold and Lewis (1985) three principles:  

1. Early focus on users and tasks:  Understanding who the users will be = observe users doing their normal tasks; study the nature of those tasks, and then involving users in the design process.

2. Empirical Measurement:  Early on reactions and performance of intended users to printed scenarios observed and measured; users interact with simulations and prototypes; their performance and reactions observed, recorded, analyzed.
3. Iterative Design:  Problems found in user testing; fixed, then more tests and observations.  This means that design and development is iterative with cycles of design, tests, measure, re-design.

Early focus on users and tasks:  

1. Users’ tasks and goals are the driving force behind the development

2. Users’ behavior and context of use are studied and the system is designed to support them:  Understanding behavior highlights priorities, preferences and implicit intentions … The implication is that exposing designers to users is likely to stifle innovation and creativity, but experience tells us that the opposite is true (Beyer & Holtzblatt, 1990).

3. Users’ characteristics are captured and designed for:  When things go wrong with technology, we often say that is our fault.  But as humans, we are prone to making errors and we have certain limitations, both cognitive and physical.  Products designed to support humans should take these limitations into account and should limit the mistakes we make.

4. Users are consulted throughout development from earliest phases to the latest and their input is seriously taken into account.

5. All design decisions are taken within the context of the users, their work, and their environment.  Gillian Crampton Smith … It is not a good idea for users to be designers.

Empirical Measurement:

Specific usability and user experience goals should be identified, clearly documented, and agreed upon at the beginning of the project.   Thus, the product can be empirically evaluated as it is developed to ensure that the final product is as intended.

Iterative Design:

…It will be necessary to revise ideas in light of feedback.  This is particularly true if you are trying to innovate.  Innovation rarely emerges whole and ready to go (Gould and Lewis, 1985)

Four Basic Activities of Interaction Design:

1. Identifying needs and establishing requirements for the user experience:  Who are the target users?  Their needs form the basis of the product’s requirements and underpin subsequent design.
2. Developing alternative designs that meet those requirements:  This is the core activity of designing:  Actually suggesting ideas for meeting the requirements.  Two sub-activities:  

· Conceptual design:  Do what?  Look like what?  Behave how? 

· Physical design:  Details

3. Building interactive versions of the designs:  The most sensible way for users to evaluate such designs is to interact with them (e.g. paper-based prototypes).

4. Evaluating what is being built throughout the process and the user experience it offers:  Evaluation:  The process of determining the usability and acceptability of product or design (criteria e.g. number of errors user’s make using it; how appealing; how well matches requirements; how fit-for-purpose).  Iteration of the cycle:  Develop / build / evaluate is one of the key characteristics of a user-centered approach.
Some practical issues:

· Who are the users?
Primary users = frequent hands-on; secondary users = occasional or use the system through an intermediary; tertiary users = those affected by the introduction of the system or who will influence its purchase; general stakeholders.

· What do we mean by ‘needs’?

It’s not simply a question of asking people “what do you need?” because people don’t necessarily know what is possible.  Approach is to understand the characteristics and capabilities of the users and whether they would achieve their goals more effectively and enjoyably if supported differently.

Developing new invention requires that you imagine who might want to use it.  In general, it is imperative that representative users from the real target group be consulted.  Always useful to start by understanding similar behavior that is already established.

· How do you generate alternative designs?

…Alternatives come from looking at other similar designs … by looking at others’ ideas and solutions.

· How do you choose among alternatives?

…It’s about making design decisions, i.e. 

*those about externally visible and measurable features
*those that are about characteristics internal to the system that cannot be observed or measured without dissecting it.

Choice based on design:  

· Communicate design through documentation vs. static description – cannot capture the dynamics of behavior.

· Prototyping:  producing a limited version of the product to answer specific questions about designs’ feasibility or appropriateness

Choice based on quality:

· Need clear understanding of what quality means.  Important:  Capture the views on quality of different stakeholders early in development

Life Cycle Models:  Showing how the activities are related.  Used to represent a model that captures a set of activities and how they are related.  Intended as an abstraction 
Microsoft evolved the ‘sync and stabilize’ process (planning, development and stabilization phase)
Life Cycle Models in Software Engineering:

1. Waterfall Life Cycle Model:  Linear; sequential; flow:  requirements change over time

2. Spiral Life Cycle Model:  Iteration in order to identify and control risks (Boehm, et.al., 1998, WinWin Spiral Model explicitly incorporates the ID of key stakeholders)

3. Rapid Applications Development

4. Agile Development:  eXtreme Programming:  It pushes a key set of good practices to the limit; each iteration between one and three weeks
Agile approach:  From developers working individually on separate features in parallel, to all developers working together on a smaller set of features in a short time scale (comment:  collaborative approach to programming; similarities to CSCL)

Life Cycle Models in HCI:

1. The Star Life Cycle Model:  …does not specify any ordering of activities; evaluation of results is central to this model.

2. The Usability Engineering Life Cycle Model:  Tasks:  requirements analysis; design/testing/development; and installation

3. ISO 13407:  Human-centered Design Processes for Interactive Systems

Interview Gillian Crampton Smith:  “In architecture, a great deal of time and expense put into initial design; with software this is rarely the case”; “…what should this thing we are designing do?”; “…people from different disciplines have different values”; do you think users should be part of the design team? “No I don’t.  I think it’s an abdication of responsibility … if designers aren’t better than the general public than designing things, what are they doing as designers.”

Chapter 10 – Identifying needs and establishing requirements

What are we trying to achieve in the requirements activity?  

1. Understand as much as possible about the users; identifying needs
2.  Produce set of stable requirements that form sound basis to move forward into thinking about design; an iterative activity; important bc “finding and fixing a software problem after delivery often 100 times more expensive than finding and fixing during requirements and design phase” (Boehm & Basili, 2001)
Why establish requirements?  Requirements arise from data gathering, analysis, interpretation activities and have been established from a sound understanding of the users’ needs

What are requirements?:  A statement about an intended product that specifies what it should do or how it should perform.

1.Functional requirements:  what the system should do; 2.  Non-functional requirements:  what constraints there are on the system.

Data requirements 

Environmental requirements or context of use:  Environments:  1.  Physical; 2.  Social (will data need to be shared?  Synchronous; Asynchronous);  3.  Organizational; 4.  Technical 
User characteristics; key attributes; abilities and skills = user profile (rich description)

Data gathering for requirements:  

Interviews; focus groups; questionnaires; direct observation; indirect observation; studying documentation; researching similar products

Contextual Inquiry:  It follows an apprenticeship model:  The designer works as an apprentice to the user.  Four main principles:  Context, partnership, interpretation, focus

Data Analysis, interpretation, presentation:  Aim to structure and record descriptions of requirements; traceability; Volere Shells; data-flow diagrams, state charts, work-flow charts

Brainstorming:  Know the users’ goals; no ideas should be criticized or debated.

Task description:  

· Scenarios:  Describe human activities or tasks in a story; understanding why people do things as they do; inclusion of dramatic or emotional elements; personas (persona describes the attributes of a person and aspects of their personality.  Scenario describes activities and context of use but can also include a ‘day in the life’ of a person)

· Use Cases (OOSE – Jacobson et. al., 1992):

In this context scenario represents one path through the use case, i.e. one particular set of conditions; associated with an actor, and it is the actor’s goal in using the system that the use case wants to capture; specific: actor in more than one case = roles; use case description focuses on user-system interaction rather than on user’s single activities.

To develop use case:  1.  identify the actors, 2.  identify their goal in using the system

Essential use cases:  Just the essentials ‘what to do’ not ‘how’ (user intention --- system responsibility)

Task Analysis:  To investigate an existing situation, not envision new products (hierarchical task analysis – Annett & Duncan, 1967)
Interview:  Suzanne Robertson
What are requirements?  

What do different people mean when talking about requirements?: ‘linguistic integrity.’  www.systems-guild.com; ... atomic requirements? …fit criterion; is solution fit to the requirement; more competitive product = invent requirements.

Chapter 11 – Design Protyping and Construction
Prototyping and Construction:

Prototype:  Anything from a paper-based storyboard to a complex piece of software

Why Prototype?  Aid when discussing ideas with stakeholders.  Low fidelity Prototype:  one that does not look very much like the final product (storyboarding; sketching; prototyping with index cards)

High fidelity Prototyping:  uses materials that you would expect to be in final product

Compromises in Prototyping:

1. Horizontal Prototyping:  wide range of functions

2. Vertical Prototyping:  few features; lots of detail

… having a paper model does not mean that a claimed feature can be implemented.  This is one reason why it is important to have technical and design knowledge in an interactive design team.

Construction:  from design to implementation:  evolutionary and throw-away prototyping (evolving the final prototype into the final product through a defined process of evolutionary prototyping can lead to a robust final product, “software is the only engineering field that froze together prototypes and then attempts to sell them as delivered goods”) … vs. being first to market with a good enough product may be more important for securing market position than having a very high quality product.

Conceptual Design:  Moving from requirements to first design

Conceptual model = outline of what people can do with product; what concepts needed to understand how to interact with it:  who the user will be, what kind of interaction will be used, what kind of interface, terminology, metaphors, application domain, etc.      Important:  steep yourself in the data you have gathered about your users and their goals

Suzanne Robertson:  You must separate the real requirements from solution ideas

Developing an initial conceptual model:  

Interface metaphors:  metaphors combined familiar knowledge with new knowledge in a way that will help the user understand the system.  Choosing suitable metaphors … is based on the sound understanding of users and their contexts.

Interaction types:  instructing, conversing, manipulating, exploring (Ch. 2)

Interface types:  WIMP/GUI; shareable; tangible; advanced graphical

Expanding the initial conceptual model:  

· What functions will the product perform:  … Deciding what the system will do and what must be left for the user is sometimes task allocation. 

· How are the functions related to each other?  Sequential, in parallel; possible categorizations

· What information needs to be available?  What data is required to perform task?  How is date to be transformed by the system?  Data one of the categories of requirements we aim to identify and capture through the requirements activity

Using scenarios in design:

Scenario refinement:  (Bodker, 2000)  Four roles for scenarios:

· As a basis for overall design

· For technical implementation

· As a means of cooperation with design teams

· As a means of cooperation across professional boundaries, multi-disciplinary team communication

Using prototypes in design:

Generating storyboards from scenarios:  breaking scenario into a series of steps which focus on interaction, creating one scene in storyboard for each step (1. produce storyboard; get feedback from users 2. prompt design team to consider scenario and the use of the system in more detail)

Generating card-based prototypes from use cases:  value of card-based prototype lies in the fact that the screens can be manipulated and moved around in order to simulate interaction; these cards can then be shown to potential users.

What is a pattern?  A pattern describes a problem, the solution, and where this solution has been found to work.

Interview:  Karen Holtzblatt

What is contextual design?  Three large steps: 
What matters?

How to change the human practice with technology to improve it = vision

Work out the details and structure the vision into a product or system … 

What are the steps of contextual design?  Go out into the field; five work models:  1. flow model; 2. cultural model; 3. physical model; 4. sequence model; 5. artifact model.

Chapter 12 – Introducing evaluation

… designers are often not like the target user population

Why evaluate?:  Need to check that users can use the product

When to evaluate?:  Once requirements established; used to create design artifact or prototype of design ideas; then evaluation.  Designs modified according to the evaluation feedback.

Evaluation approaches:

· Usability Testing:  important at later stages of design for ensuring consistency in navigation structure, use of terms, how the system responds to the user

· Field Studies:  help identify opportunities for new technology; establish the requirements for design; facilitate introduction of technology; evaluate technology

· Analytical Evaluation:  

1. inspections:  heuristic evaluation (knowledge of typical users is applied, often guided by heuristics, e.g. guidelines and standards, to identify usability problems); walk-through’s (cognitive walk-through’s involve simulating a user’s problem–solving process at each step in the human-computer dialog; checking to see how users progress from step to step in these interactions {Nielsen & Mack, 1994}); key feature of cognitive walk-through’s:  they focus on evaluating designs for ease of learning
2. theoretically based models

Key feature for analytical evaluations:  users need not be present

Evaluation methods:  observing users; asking users their opinions; asking experts their opinions; testing users’ performance; modeling users’ task performance to predict the efficacy of the user interface

Chapter 13 – An evaluation framework

… understanding requirements tends to happen by a process of negotiation between designers and users

… when planning evaluations, evaluators must consider the nature of each product, the kinds of users that will use it, and the context of use.  Evaluation:  involves asking questions about the process; anticipating potential problems

DECIDE:  A framework to guide evaluation

Well planned evaluations driven by goals which aim to seek answers to clear questions which may be stated explicitly, up front, as in usability testing, or may emerge as the evaluation progresses, as in ethno-graphic evaluation.  Questions help determine the kind of evaluation approach; the methods used

DECIDE

1. Determine the goals:  What are the high-level goals of the evaluation

2. Explore the questions:  Clearly articulate questions to be answered by the evaluation study; break down into very specific sub-questions to make evaluation even more fine-grained

3. Choose the evaluation approach and methods

4. Identify the practical issues:  Access to appropriate users; facilities and equipment; whether schedules and budgets are realistic; whether evaluators have the appropriate expertise to conduct the study

5. Decide how to deal with the ethical issues

6. Evaluate, Analyze, Interpret, and Present the data:  

· Reliability:  How well a method produces the same results on separate occasions under the same circumstances

· Validity:  Concerned with whether the evaluation method measures what it is intended to measure

· Biases:  Bias occurs when the results are distorted

· Scope:  How much an evaluation study’s findings can be generalized
· Ecological Validity:  How the environment in which an evaluation is conducted influences or even distorts the results

Chapter 14 – Usability Testing and Field Studies
Usability Testing:  An approach that emphasizes the property of being usable, i.e. it is the product that is being tested rather than the user.  Conducted in a controlled environment.  Goal:  To test whether product being developed is usable by intended user population to achieve the tasks for which it was designed (Dumas & Reddish, 1999).

Measures used:
· Time it takes typical users to complete a task (e.g. finding a website)

· The number of errors that participants make (e.g. wrong menu options selected when creating a spreadsheet)

Quantitative performance measures (Wixom & Wilson, 1997):  

· Time to complete task

· Time to complete task after a specified time away from the product

· Number and type of errors per task

· Number of errors per unit of time

· Number of navigations to on-line help or manuals

· Number of users making a particular error

· Number of users completing a task successfully

Conducting experiments in usability testing:

Sometimes important to test specific hypothesis that makes prediction about way users will perform with an interface; tests run like a scientific experiment.

Hypotheses are often based on a theory or previous research findings.

Hypothesis involves examining a relationship between two things, called variables (null hypothesis; alternative hypothesis) (Two-tailed hypothesis:  when a difference is specified but not what it will be bc can be interpreted two ways, either this or that is something.  One-tailed hypothesis:  made if there was a strong reason to believe something true over something else); a two-tailed hypothesis chosen if no reason or theory exists to support the case that the predicted effect would go one way or the other.
Experimental Design:  To test a hypothesis; set up the conditions and find ways to keep other variables constant, to prevent them form influencing the findings.

Field studies:  Typically conducted to find out how product is adopted and used by people in their working, every-day lives; can range in time from just minutes to several months or years.

Interview:  Ben Shniederman

…the purpose of measurement is not statistics, but insight.

…I want my students to know about rigorous and replicable scientific results that form the foundations of understanding human-computer interaction; ... HCI provides a rigorous foundation for usability engineering

…the best controlled experiments start with a hypothesis that has practical implications and theoretical results of broad importance.  A controlled experiment has at least two conditions and applies statistical tests such as t-test and analysis of variants (ANOVA) to verify statistically significant differences. …by contrast, a usability test studies a small number of users who carry out required tasks.  Statistical results are less important.  The goal is to refine a product as quickly as possible.

…important usability issues for the next five years:  …the shift from emphasizing the technology to focusing on user needs; …old computing is about what computers do; … new computing is about what users can do.

Chapter 15 – Analytical Evaluation
Inspections:  Heuristic Evaluations (Nielsen & Mohlich, 1990; Nielsen 1994A) (usit.com, accessed February, 2006):
· Visibility of system status

· Match between system and the real world

· User control and freedom

· Consistency and standards

· Error prevention

· Recognition rather than recall

· Flexibility and Efficiency of use

· Aesthetic and minimalist design

· Help users recognize, diagnose and recover from errors

· Help and documentation

Heuristic Evaluation of web sites: the medlinePlus case:

· Internal consistency

· Simple dialog

· Shortcuts

· Minimizing the user’s memory load

· Preventing errors

· Feedback

· Internal locus of control

…among their findings

· Lay-out

· Internal consistency

· Arrangement of (health) topics
· Depth of navigation menu

Heuristics for web based on-line communities

· Sociability:  why should I join this community?

· Usability:  how do I join (or leave) the community?

· Sociability:  what are the rules?

· Usability:  how do I get, read and send messages?

· Usability:  can I do what I want to do easily?

· Sociability:  is the community safe?

· Sociability:  can I express myself as I wish?

· Sociability:  do people reciprocate?

· Sociability:  why should I come back?

Doing Heuristic evaluation:

1. The briefing session:  experts told what to do

2. The evaluation period:  make passes through the interface (at least two)

3. The briefing session:  experts come together to discuss their findings

Heuristics focus the experts’ attention on particular issues, so selecting appropriate heuristics is critically important.

Inspections:  Walkthroughs:  Walking through a task with a system and noting problematic usability features

Cognitive walkthroughs:  involve simulating a user’s problem-solving process at each step in the human-computer dialog, checking to see if the user’s goals and memory for actions can be assumed to lead the next correct action

Compared with heuristic evaluation, this technique focuses more on identifying specific users’ problems at a high level of detail.

Pluralistic Walkthroughs:  

1. Scenarios developed in the form of a series of hard-copy screens

2. Scenarios presented to a panel of evaluators; panelists asked to write down the sequence of actions they would take to move from one screen to another

3. When everyone has written down their actions, the panelists discuss …
4. Then the panel moves on to the next round of screens

Predicted Models:

1. GOMS = Goals, Operators, Methods, Selection Rules

2. The keystroke level model:  tasks compare in terms of the time it takes to perform them when using different strategies

3. Fitts’ Law (1954):  Predicts the time it takes to reach the target using a pointing device.  Main benefit:  can help designers decide where to locate buttons; what size; how close together

III. A Critical Evaluation of the Textbook

The authors write that their book is called “Interaction Design: Beyond Human-Computer Interaction” because it is concerned with the broader scope of issues, topics, and paradigms than has been traditionally written in other books.

This statement is something I have taken for granted since this is my first book on this subject.

The points I want to emphasize on, after having studied –not just read- the material in the book are the following:

(i) The book does a good job of giving a broad scope of what can possibly be involved in interaction design; it provides an almost comprehensive view of the entire set of requirements involved in interactive design. 

(ii) It has many real-world case studies which serve as concrete examples of applications of the concepts discussed.

(iii) It provides illustrations of technology and various physical prototypes to aid in the understanding of these items; although some illustrations seem dated. 

(iv) It furnishes interviews with seasoned academics and professionals of the field which, in turn, provide insights on the process of ID and thoughts about the future of this discipline.

On the other hand though, there are issues that –in my opinion- are prohibiting this text from being called “great”. I briefly expand on these:

(i) The book does not follow a fundamental principal of design: “Keep it simple”.  By unnecessarily repeating text over and over again from one chapter to another, it becomes uninteresting and sometimes offends the reader’s intelligence; despite the fact that repetition aids in learning, it’s just too much. It seems that the authors need to spend some tens of hours to refine their design and make this text much more concise and efficient. They can afford this because their target audience is quite specific and intelligent – (null hypothesis() people involved in interaction design are at least of average intelligence- and the topics the text deals with are quite common-sensical.  A French mathematician once wrote to a colleague (freely translated): “I apologize for the length of this text, but I had no time to make it shorter”. 

(ii) The book would do its readers a great service, if it expanded a little more on basic notions involved in design, in general: e.g. the (subtle) differences between what is meant by ‘original’ versus what is meant by ‘innovation’ ; planning and design, etc.

(iii) According to my opinion this book would much have benefited the reader if it dealt in sufficient detail with the new communications capability of the internet for collective or collaborative design efforts; peer-to-peer networks and communities; working with Wiki for conceptual design and beyond; or the Grid, a worldwide collection of computers of extreme performance that allow huge problems to be approached, including one’s of design. These issues would have been very well suited for a course that is also involved in CSCL.   

I hope the authors will immerse themselves in these issues, in the 3rd iteration (edition) and provide a better interface between reader and the fascinating world of interaction design. 
