General Design

The purpose of this exercise is to introduce you to the way of thinking that designers have to cultivate, whether they are software designers or designers of something different. Throughout this course you will be asked to think carefully about many things that you may have previously taken for granted; this session is an extreme example of this principle. It is only when you are able to think like a designer that you will be able to design good interfaces and develop usable computer systems. 

Firstly, a question: what is design? Think about it, discuss it with your colleagues, and try to come up with a good answer. If you need help, try to answer the related question of what is good design. 

And the answer: don't look at me for it! Sensible, reasoned answers that stand the probing of reason and logic will be correct - those that are just the loudest or the only ones offered without justification will probably not be. 

Consider some of the objects in this room. Note that everything in here has been designed - some well, some okay, some terribly - but all have had certain decisions made about them that affect how they look, how they are used, and how successful they are. An example: the light switches. Look at the arrangement of light switches, and the arrangement of lights on the ceiling. Now, without testing it, indicate which switches should operate which lights. It ought to be obvious, after all. Now test your ideas - are the light switches sensibly arranged? Try this in a few other rooms on site and at home: you may well be suprised at how weird the setup is at times. And yet it never need be - with a little bit of thought the designer could have made the operation of the lights clear, simple and intuitive. 

If you are in the lab., look at the trunking on the wall. What is it for? What features does it have that enable it to perform its purpose? Could it be made better? (what's better? - good question: better is lots of things that range from looking more aesthetically pleasing to being easier to use, or more efficient, or more obvious, or predictable, or ..... etc.). Consider the desks, the chairs, the ceiling, the windows, the ventilation system - all have been designed. Pick out good and bad features. Consider the keyboard in front of you. Notice the shape of the individual keys. Why are some different shapes? What shape is the overall keyboard, and why? 

Once you have thought about some of these questions, you should have some idea of what design is all about. It is about considering every aspect of each decision you make about something because that affects its final form and function, which in turn makes it easier or harder to use. Some of the questions that you have been asking you will have felt are too obvious for words, but others should have started you thinking. "Why?" is a good word for a designer to bear in mind. 


Why are light bulbs pear shaped? Why are light switches themselves so small? Why are door knobs at waist level? Why do some push doors have those vertical bar handles on? Why do keyboards spell QWERTY on the top row when ABCDEF would be more logical? Why do cashpoint machines beep at you? Why are tennis balls made out of only two pieces of material when footballs are made out of many more? Why are plugs so large? Why are television and computer screens square? Why are space rockets aerodynamically shaped when there is no air resistance in space? What use are dictionaries since if you can't spell you can't use one? Why are bathplugs round? 
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An example of good design 



Optional Exercise 

Now think about something (anything) that you consider to be well designed. Describe it in detail, using diagrams whenever possible. Probably the best way of presenting the information is with a detailed, clear drawing that is comprehensively labelled. This is just for your benefit, and that of the members of your group. Discuss it with them, learn from their comments. 

Then, choose some everyday item that annoys you and, in the same way, show why it is badly designed. Redesign it. For example, one thing that really annoys me is kettles that have lids in which the steam comes out directly onto the handle, ensuring that you can receive a serious burn. Redesign leads to some of the newer jug kettle shapes, or more simply to a lid that isn't round and so ensures that the steam is always directed away from the handle. 

An Example of Good Design

One thing that has been well-designed is the cheap Bic biro. 

The rolling ball is so small that the line it leaves is perfectly acceptable to form letters from, but not so small that it cuts through the paper. It is machined accurately so that it almost fits into its holder, but with enough gap to allow the ink to pass over it when pressure is applied. However, it doesnÕt wobble about and so accurate lines can be drawn. The ink is of ideal consistency, flowing easily but not so liquid that it will splatter past the ball if the biro is shaken. 

The nib assembly slots neatly into a plastic tube that is hexagonal on the outside to facilitate grip and circular inside to allow easy insertion of the inner. The outer also has an airhole to ensure that the ink flows easily and is not restrained by a vacuum. There is a small top to prevent it snagging on anything and is colour-coded so that the ink colour is easily identifiable. A cap serves both to prevent the ink around the ball drying out and also serves as a clip to allow the pen to be worn in a pocket. And all manufactured, marketed and distributed for a few pence! 




Human Memory

Introduction

You need to work in small groups for the exercises 

Human memory exists as long-term memory, short-term memory, and sensory memory. You should be aware of the differences between these different types. 

This documentation will concentrate on short-term memory. Short-term memory is also known as working memory since it used as a scratch-pad on which we note things that are needed for a small period, such as actions to be performed to achieve a certain goal. For example, when you use the cashpoint machines (or automated teller machines - ATM's) you remember that once you have inserted your card you have to retrieve it as well as grabbing your cash. This uses your short-term memory. The actions needed to actually use the machine are by now so familiar to you that they are firmly lodged in your long-term memory and only have to be recalled. 

Memory Span

Human short-term memory has a limited span. We will do a series of experiments to determine what that span is. 

Experiment 1: Kim's Game

Gather together an assortment of objects - pens, pencils, paper-clips, books, PostIt notes, etc. The stranger the object, the better! You need a large number of them - at least a dozen to 15. Place them in some compact arrangement on your desk, so that all items are visible. Then, swap with an adjacent group for 30 seconds only and look at their pile. Return to your desk, and on your own try to write down all the items in their pile. 

Compare your list with what they actually have in their pile. Compare the number of things you remembered with how the rest of your group did. Now think introspectively: what helped you remember certain things? Did you recognise things in their pile that you had in yours? Did that help? Do not pack the things away just yet. 

Calculate the average score for your group. Compare that with the averages from the other groups. 

Questions: What conclusions can you draw from this experiment? What does this indicate about the capacity of short-term memory? What does it indicate that helps improve the capacity of short-term memory? 

Experiment 2: "I went to market....."

In your group, one person starts off with "I went to market and I bought a fish" (or some other produce, or whatever!). The next person has to say "I went to market and I bought a fish and I bought a bread roll as well". The process continues, with each person adding some item to the list each time. Keep going around the group until you cannot remember the list accurately. Make a note of the first time someone gets it wrong, and then record the number of items that you can successfully remember. Some of you will find it hard to remember more that a few, others will fare much better. Do this a few more times with different lists, and then calculate your average score, and your group's average score. 

Questions: What does this tell you about short-term memory? What do you do that helps you remember? What do you estimate is the typical capacity of human short-term memory? Is this a good test for short-term memory? 

Experiment 3: Improving your memory

Many people can perform astonishing feats of memory; recalling the sequence of cards in a pack, or recounting pi to 1000 decimal places, for example. There are also adverts for `Improved memory' (usually leading to success, or wealth, or other such inducement), and so the question arises, can you improve your memory abilities? The answer is yes: this exercise shows you one technique. 

Look at the list below of numbers and associated words: 1 bun 2 shoe 3 tree 4 door 5 hive 6 sticks 7 heaven 8 gate 9 whine 10 hen 

Notice that the words sound similar to the numbers. Now think about the words one at a time and visualise them, in as much detail as possible. For example, for `1', think of a large, sticky iced bun, the based spiralled round and round with raisons in, covered in sweet white gooey icing. Got an image of that? Good! Now do the rest, using as much visualisation as you can muster: imagine how things would look, smell, taste, sound, etc. 

This is your reference list, and you need to know it off by heart. Having learnt it, look back at another pile of items, as used in the first experiment. Mentally pick one (say, for example, a paper clip), and call it number one. Now visualise it interacting with the bun. It can get stuck into the icing on the top of the bun, and make your fingers all gooey and sticky when you try to remove it. If you ate the bun without noticing, you'd get a crunched tooth when you bit into it - imagine how that would feel. When you've really got a graphic scenario developed, move onto the next item, call it number two, and again visualise it interacting with the reference item, shoe. Continue down your list, until you have done ten things. This should take you about the 30 seconds allowed. Then return to your desk and try and recall the numbers in order, the associated reference word, and then the image associated with that word. 

Has your recall ability improved? Has you group's average improved? What does this show you about memory? 

Experiment 4: Menu design

You can do this individually or in your groups. 

Group the following functions under an appropriate heading, assuming that they were to form the basis for a menu-driven word-processing system - the heading you choose would become the menu title, with the functions appearing under the appropriate one. You can choose as many or as few menu headings as you wish. You may also alter the wordings of the functions slightly if you wish. 

save, save as, new, delete, open mail, send mail, quit, undo, table, glossary, preferences, character style, format paragraph, lay out document, position on page, plain text, bold text, italic text, underline, open file, close file, open copy of file, increase point size, decrease point size, change font, add footnote, cut, copy, paste, clear, repaginate, add page break, insert graphic, insert index entry, print, print preview, page setup, view page, find word, change word, go to, go back, check spelling, view index, see table of contents, count words, renumber pages, repeat edit, show alternative document, help. 
Once you have done this, try to recall the last list of items that you bought from market! How did you do? Did you find that you could remember as many as earlier? If not, why is this so? Is it any harder to remember the order of things as well as what they actually are? If so, why? 

Return to your menu designs. Show others all your headings, and ask them to group the functions under your headings. Compare their groupings with yours. You should find that there are areas of great similarity, and some places where the odd function is misplaced. Discuss the similarities and discrepancies. 

Questions: Why do some functions always seem to be grouped together? Why do some groups of functions always get categorised correctly? Why are some less easy to place under the `correct' heading? Why is this important? 

Count the number of items in your menus. What is the average? What is the disadvantage of putting all the functions on the screen at once? What is the problem with using lots of menu headings? What is the problem of using very few menu headings? 

Consider the following: I can group my functions either into 3 menus, with lots of functions in each one, or I can put them into 8 menus with less in each. Which will be easier to use? Why? 

(Optionally) Design an experiment to test your answers. Perform the experiment and report on your results. 

Further Work

You should make sure you know about the following things, and what their implications for interface design are. 

short-term memory 
long-term memory 
rehearsal 
repetition 
chunking 
recognition 
recall 

Interaction Devices

This exercise involves you examining a range of input and output devices in order to understand how they influence interaction. 

A "standard" computer system is comprised of a QWERTY keyboard, a mouse, and a colour screen. There is usually some form of loudspeaker as well. You should know how the keyboard, mouse and screen work - if not, read up on it. 

Questions: What sort of input does the keyboard support? What sort of input does the mouse support? Are these adequate for all possible applications? If not, to which areas are they most suited? Do these areas map well onto the typical requirements for users of computer systems? 

The QWERTY keyboard layout is standard, with minor variations. The layout stems from the manual typewriters that had arms which flew towards the paper, striking an inked ribbon to make their mark. If the arms flew from similar positions or too rapidly, they would jam, and so the QWERTY layout was to make common consecutive letters non- adjacent on the keyboard to reduce this happening. 

Question: if you were designing a keyboard for a modern computer, and given that you wanted to produce a faster, easier to use layout, what information would you need to know and how would that influence the design? 

The typical computer screen has a WIMP setup (what does WIMP stand for?) Most common WIMP arrangements work on the basis of a desktop metaphor , in which common actions are likened to similar actions in the real world. For example, moving a file is achieved by selecting it and dragging it into a relevant folder or filing cabinet. Deleting something is akin to throwing it in a wastebasket, and so a file can be dragged into a wastebasket. The advantage of using a metaphor is that the user can identify with the environment presented on the screen and can relatively easily adapt their common working practises to the computer environment. Having a metaphor allows them to predict the outcome of their actions more easily. 

Note that the metaphor can break down, however. What is the real-world equivalent of formatting a disk? Is there a direct analogy for the concept of `undo'? Think of some more examples yourselves. 

Consider a user with limited hand coordination, or one with poor eyesight. It is clear that typical computer systems disadvantage such people with their reliance on hand-eye coordination and highly detailed visual output. List a number of devices that have been developed to assist users with special needs, identifying whether they assist the user in achieving the same sort of interaction with the machine despite their handicap, or whether they adapt the computer explicitly to help the person concerned and so move away from the keyboard+mouse+screen style of interaction (Chapter 15 in the book also refers). Now consider a typical modern games console (the Nintendo or Sega type of thing). That represents a computer in a highly interactive environment, and is one with a very different type of input device. Sketch the device, and label it showing how it supports easy interaction. 

Notice how the different nature of the device makes it easier and more intuitive for all levels of user to interact with the system, because the device is tailored precisely to meet the needs of the user and the requirements of the system. It is interesting and instructive to analyse the input devices and output styles of many computer and arcade games, since they often are the result of careful and sensible design. 

Pick a couple of computer input devices that you are aware of (joystick, light pen, touchscreen, trackball, eyegaze, dataglove, etc.) and note down how each has different attributes that support certain forms of interaction. You ought to know a little about all of the devices in parenthesis above - if you do not, research them in your own time. 

Optional Exercise

Pick one of the following scenarios, and choose a suitable combination of input and output devices to best support the intended interaction. It may help to identify typical users or classes of user, and identify how the devices chosen support these people in their tasks. Explain the major problems that the input and output devices solve. 

1. Tourist Information System 
A system to present tourist information to visitors is to be developed. It is to be placed in the centre of a shopping mall, and has to be easy to use by all nationalities, be robust enough to cope with minor attempts at vandalism and accidental damage such as ice-cream being dropped on it. 

2. Crop Spraying System 
To be mounted on a tractor, this system will allow the farmer to choose the concentration and mixture of chemicals sprayed onto the fields. 

3. Environmental Database 
A computer database is under development that will hold all environmental information. This ranges from meteorological measurements through fish catches to descriptions of pollution, and will include topographical details and sketches and photographs. The data has to be accessed only by experts, but they want to be able to describe and retrieve any piece of data within a few seconds. 

4. Word Processor for the Blind 
A word processor for blind users is needed, which can also be operated by sighted people. It has to support the standard set of word processing tasks. 

Icon Design

Introduction

Icons are small graphical constructs that represent certain functions or operations within a computer system. Most systems will require the use or creation of at least one or two icons, and these should be carefully thought about. Some of the issues you should consider are detailed below; as ever, the golden rule if you are unsure as to whether thing work is to test things on your prospective users to see if they like and understand them. 

Designing good icons will test your clarity of thought, your artistic and graphic art ability, and whatever innate principles of good design that you have. 

Icon Design - Things to Consider 

Your system is a new product, and you have to develop the full set of icons. As it is a new product there is no set house style. It is to appear on a new platform - the WWW - and so does not have to follow any set of user interface style guidelines (though it might!). 

The platform usually supports colour on a high-resolution bitmapped monitor, but icons must be suitable for use on black&white as well as colour screens - design in b&w first then add colour. Text is allowed should you so wish. Each icon needs an unselected and a selected state. 

Note that not all functions will require their own icons but you have to be able to justify a different approach. 

Icons are usually 64x64 pixels, though as you have a new system you do not necessarily have to abide by this. You may also consider doing away with single icons and having active image maps - these will need designing too. 

Abstract and Concrete Icons

You should be aware of two very different types of icon design styles and the advantages of each. 

Concrete icons are pictures or close representations of the operations that they represent. Abstract icons are abstract designs that may have only a superficial or simplified representation of the operation; some bear no relation to the functionality at all. 

Exercise

List a few advantages and disadvantages that are apparent to you for both of these types. 

Concrete and Abstract Design

It is possible to design abstract or concrete icons for any particular set of operations, though some naturally lend themselves more to concrete representations whilst others are more naturally represented with abstract ideas. 

It is worth investigating which style of icons your users are likely to prefer - to do this, design both concrete and abstract icons for your application, and then evaluate them. 

Experimental evaluation 

Using your icons, test both sets on other users - as many as possible, but at least 5. Ask the members of the groups to assign a particular command to a particular icon - same number of commands as icons. Give them only 1 minute to do this. 

Plot the results. 

Many of you have done a statistics course - if you have not, you will have to do some basic research at this point in order to be able to proceed with the next part of the exercise. For each set of functions, test the hypothesis that concrete icons are easier to interpret (i.e. assign functions to) than abstract ones. Quote your results in suitable statistical terms, confirming or refuting the hypothesis at a certain confidence level. The Student-T test is an appropriate test to use. 

1. What conclusions can you draw from the experiment? 

2. Were certain functions easier to design for than others? Why? 

3. When might you want to use concrete icons, and for what set of users or in what situations? 

4. When may abstract icons be better? 

5. What does the statistical analysis tell you? Does it help to quantify your initial reactions? 

Comparative evaluation

Consider the analogous system you used for your questionnaire (if it's really not appropriate, you can use another one). Consider the following questions: Are the icons used concrete or abstract? Does one part of the system use concrete icons and another use abstract? Do these affect the usability of the system? Which do you prefer, and why?

Heuristic evaluation 

The first is `heuristic evaluation', in which an expert (in this case, you!) evaluates the design against a set of usability criteria, or heuristics, that are predetermined. These usability criteria are related to typical principles and guidelines and can be selected or derived from these. A typical set of usability criteria might be 

Usability criteria: general 

· behaviour is predictable 

· behaviour is consistent 

· feedback is provided 

· user's memory is not overloaded 

· dialogue is task-oriented 

Make sure you understand what these criteria actually mean! 

· Predictable : you can guess what happens next 

· Consistent : what happens for one situation happens much the same for a similar situation 

· Feedback : important to keep the user informed about what is happening and what they've done 

· Memory overload : people have a limited short-term memory span, and cannot remember more than 7±2 things at once. This has obvious implications for getting them to remember how to access certain functions. Also, people are better at recognition than they are at recall. 

· Task-oriented dialogue : make the interaction related to the specific task in hand 

The aim of the heuristic evaluation is to debug the design; to highlight the points in the design that are inconsistent, strange, or likely to cause users problems. 

Heuristic evaluation: practical

Returning to the system that you have designed, swap with a different group (preferably doing the same project, as you are supposed to be an "expert" to do good heuristic evaluation). 

Now look at their system. Note the similarities, and differences. Be aware of the features it has in addition to yours, and those that it lacks. Try and work out how you would do certain things with it. 

Having done a general comparison, try to evaluate their system using the usability criteria given above. During your evaluation, consider if there are other general criteria that are important considerations for this particular example; if so, include them. You are aiming to see where the design is successful and where it fails; it may assume too much, or too little, it may not offer any feedback, or present an unclear view of what is happening. The user may be expected to remember too many things all at once, or doing similar things may happen in very different ways. Make full, detailed and concise notes of your evaluation. 

Problems

One of the problems with heuristic evaluation is that it is not easy; the evaluator needs to be aware of all sorts of things, like human memory capabilities, aesthetics, psychology and so on. Also, a single evaluator is likely to miss problems in a design, even using the criteria. This second problem is usually solved by having a small team of evaluators assessing the design independently and then collating their results. 

You can tackle the second problem if you wish; return the evaluation and your notes on it to the original designer, and repeat the exercise on a different system. 

At the end of this stage, you should have done two heuristic evaluations, and also should have received two independent evaluations of your design. Go through these evaluations, collating similar problems and resolving differences between reports, until you have an accurate summary of the evaluation. Hang on to this, you'll need it later. 

Think-Aloud and Cooperative Evaluation 

Think-Aloud

Another common evaluation technique is "think-aloud", in which the user performs a number of tasks and is asked to think aloud to explain what they are doing at each stage, and why. The evaluator records the users actions (sometimes using tape recordings or video or computer logging or via user notes - here we'll use one of the most popular forms, pencil and paper) for each of the tasks, as well as noting any problems. Think-aloud has the advantage of simplicity, it requires little expertise to perform, and can provide a useful insight into the problems with an interface. However, there are a number of problems too. The information is necessarily subjective, and can be selective depending on the tasks chosen. Being observed and having to describe what you are doing can also affect the way in which you do something: ask a juggler to describe how she juggles..... 

Cooperative evaluation

"Cooperative evaluation" is a variant of think aloud, in which the user is encouraged to see himself as a collaborator in the evaluation rather than just a subject. As well as getting the user to think aloud, the evaluator can ask such questions as "Why?" and "What if.....?"; likewise, the user can ask the evaluator for clarification if problems arise. This more relaxed approach has a number of advantages. It is less constrained and therefore easier for the evaluator, who is not forced to sit in solemn silence; the user is encouraged to actively criticise the system rather than simply suffer it; and the evaluator can clarify points of confusion so maximising the effectiveness of the approach. Note that it is often not the designer who is the evaluator, but an independent person. 

Problems

One of the problems with both these techniques is that they generate a large volume of information which has to be painstakingly and time-consumingly analysed. Such a record of an evaluation session is known as a protocol, and there are a number to use; pen and paper, audio and video recording, computer logging and user diaries. Analysis can be partially automated for some scenarios, but for the pen and paper method, the protocol analysis has to be done by hand. 

Think-Aloud and Cooperative Evaluation: practical

Take it in turns to be an evaluator (of your own system) and a user (of another system - preferably a different topic). As an evaluator spend a few minutes thinking of some scenarios and tasks for the user to perform. Include some complex tasks as well as some simple ones. Decide on whether you are going to use think-aloud or cooperative evaluation. Then run the evaluation, keeping full notes of the users actions and behaviour and any problems. The fuller the detail in the protocol, the better. 

As a user, follow the evaluator's instructions. Try to give as much information as possible. People tend to say less when they are unsure what to do, but this is the time that the evaluator needs to know most. Go through explaining which buttons you would press and when, giving the designer chance to show you what, if anything, would happen to the display (if you are using cooperative evaluation, you can discuss it with them, but for think aloud you have to just accept what is presented). 

Questionnaire Design

Introduction

In the course of their professional careers, Computer Scientists will often be faced with the task of gathering data from future users of the computer systems they are planning to build. These instances of data gathering will grow as the use of computers spreads to a larger audience, as the tasks that computers are applied to becomes more extensive and as the requirements for well designed human- computer interfaces grows. Without training in data gathering techniques, the Computer Scientist is left in a position of potentially designing questionnaires or conducting interviews that, as best, provide no useful data, and, at worst, give erroneous information. 

This information is designed to take you through the necessary steps in writing, testing and administering a questionnaire to a true user population. Although it does not train you in the very fine points of questionnaire design, it does alert you to the basic problems in obtaining valid responses from people. 

In addition to practice in valid questionnaire design and questionnaire administration, this asks you to focus on finding information about a user interface to a new computer system, by studying an analogous system. Its intent is to help you develop probing skills (through good question design). These skills can then be used to find out what failures and successes users are having with a system and even the underlying causes of these successes and failures. 

Directions 

There are 7 steps. These are: 

1. Selection of an analogous interface to study. 

2. Preparation of a draft questionnaire (1-2 pages). 

3. Piloting of the draft questionnaire. 

4. Preparation of a final questionnaire. 

5. Administration of the final questionnaire. 

6. Analysis of the results. 

7. Write up and presentation of the results of the survey. 

You will therefore be expected to produce: 

1. A two page write-up on the results of the survey, drawing out the users' problems with the current interface 

2. A brief discussion of the reasons for each question or set of questions in your questionnaire. 

3. The draft questionnaire 

4. The final questionnaire. 

5. A one page sheet describing why you changed any questions you changed on the final questionnaire. 

You should be prepared to answer questions about your questionnaire design and your survey conclusions. 
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Written Presentation Requirements

Your write-ups must be word-processed or typed on A4 paper. Drawings must be clear and legible. You will be judged on the visual appearance, grammatical correctness and quality of writing of your paper as well as its contents. 

All pages must be text with paragraphs, full sentences and all the other appurtenances of a written presentation. They cannot just be itemized lists of points. Text font size should be either 10 or 12 points. You may choose your own font style, but a serif font is preferred. Any word processor or text formatter is acceptable. 

This will form part of the assessed submission. 

Description of Study Problem

You have to develop a questionnaire to find out information about a potential new user interface. By now, you should have selected the project that you will be working on and you are now in a position to collect information from potential users of the interface. 

One of the methods for collecting this information is to look at existing user interfaces that have things in common with the interface you are designing, i.e. the computer program accomplishes the same or similar tasks, or you believe that the task that the program supports is in many ways similar to the task you will be supporting with your interface design. For example, if you were building a design for an interface with helped users find out which books were available in the University of Birmingham Library system, you might look at the existing library system interface for accomplishing this task. If you are choosing to design a computer interface for ordering tickets to plays and concerts automatically, you might study a computer interface for obtaining cash from an automatic teller machine (cashpoint). 

What are you trying to find out

The type of information you are to obtain about the user interface through the careful design of your questionnaire is the following. 

1. How easy has the system been for them to learn? 

2. What are the particular parts of the system that they are having the most trouble with? 

3. What kinds of recommendations do they have for improving the system? 

4. How useful are the manuals for the system? 

5. How much time did they spend learning the system? 

Based on what you know from your reading about questioning people and good questionnaire design, you should know that you cannot directly ask the above questions and obtain very good answers. Question 1 is too ambiguous. Question 2 is much too broad to get useful answers. Question 3 is too difficult for new users. Question 4 is gain ambiguous and the users may not have the information to answer Question 5. Also, since the amount of difficulty a person has with the system depends on that personÕs previous experience, whether they are Computer Science majors, whether they are highly motivated, whether they have a good friend who is helping them out a lot and whether they are very intelligent, questions have to be asked about these factors as well. 

Task

1. Design a questionnaire to administer to the users of the system of your choice. Take as much care as you can in the choice of your questions; donÕt fall into the traps illustrated above. Administer that questionnaire to 2 compatriots to determine if they understand the questions in the same way you meant the questions. You do this by giving them the questionnaire to fill in and then asking them what their answers mean and whey they thought your question meant. This is called pilot testing the questionnaire. 

2. Once you have received feedback from your 2 trial respondents, use this to redesign your questionnaire. If the design changes drastically, it is a good idea to test out your questionnaire again on 2 additional friends. 

3. Whey you feel your questionnaire has been tested enough and will work on the targeted set of users, you have to find users outside of Computer Science who fit the eligibility requirements for your survey (as many as you can - six is a suggested minimum but note that this low number of respondents would not normally be used in a real-world study, but it is okay for the class assignment). 
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At this stage it is suggested that you begin the write-up. 

4. Ask your chosen users to fill out one of your questionnaires. 

5. Summarize the data collected from your questionnaires. The structured question answers are usually presented as percentages, e.g. 25 percent responded `strongly disagree' to the question 'Should the system always have menus available?' Often the percentages are presented across demographic data, e.g. `30 percent of the woman and 35 percent of the men would like to have less commands to learn.' A clear way to present this information is in tables. 

6. Use the data results of your questionnaire to consider changes that might be made to the user interface to make it easier for users to learn and use the system. These can be changes in manuals and training as well as detailed changes to the interface commands and the documentation. 

7. You should now think about how you will translate these ideas into the design of your new interface to your system to solve the problems highlighted by your survey. Obviously, if the problems are in areas where there are few parallels between the studied system and your own, the information is of much less use than if it is directly applicable - be careful. 

HCI Project List

You are expected to choose one of the following projects to work on for the duration of the course. Note that you should make your choice carefully; consider the potential problems and advantages of each option as best you can, and make sure that the project matches the abilities within your group well. 

Project Choices

· Video Juke Box 
A video juke box has to be designed; we are interested in designing its interaction properties and its interface. 

· Telephone control system 
Modern telephones have advanced functionality such as call-forwarding, conference calling, follow-me, etc. The task is to redesign the interface to make them more effective. 

· Personal Information Manager 
Integrated diary systems, calendars, address books and to-do lists are commonplace on PCs and personal organisers, but they do not integrate well with larger networked systems. The task is to develop a user-friendly personal information manager. 

· Mobile telephone 
Mobile phones are becoming commonplace, packed full of features. The task is to make them easier to use. 

HCI and the Design Lifecycle

Introduction

Making systems easier to use, so that people can achieve their goals faster, with less mistakes and greater satisfaction, is the aim of HCI, and so it is vital that it is considered throughout the development lifecycle. HCI is more than just designing a pretty interface: it dictates how a system reacts to what, and how information is obtained from and presented to the user. HCI is therefore about interaction as well as interface, and hence cannot be stuck on as a last minute thought. A superb interface may help cover up the cracks in a poor system, but if the underlying interaction is not well thought-out, the system will fail. 

There are many models of software development, and many places at which HCI thinking should be specifically applied. The development cycle outline here is neither comprehensive nor unique, but it serves to demonstrate where and when HCI should be applied, and how the system develops from conception to implementation. This software lifecycle will be the one we follow during this semester. Note that this is not supposed to be unique to just this course: HCI should be applied to all software projects, no matter what their aim or complexity. 

An HCI-Oriented Design Lifecycle

1. Obtain user ideas about the proposed system 
Discuss the system with the prospective users/customers. Compare it to an existing one, if there is one, and identify the weaknesses and strengths of the existing system. Detailed questionnaires to targeted prospective users. Task analysis. 

2. Decide general design approach 
May depend on hardware and software to be used, and past conventions, as well as suitability to task in hand. Questions that may have to be considered: WIMP interface or command line? What input/output devices, what hardware, software tools? Interface guidelines? 

3. Initial requirements specification 
User requirements (what the user wants it to do: enter this, display that). May also include initial attempt at architectural design (how the system will provide the services). 

4. Design 
Interaction design and interface design Ð how the system responds to things, how and what information is presented and entered. Ties in to architectural design and detailed design i.e. structure and detail of code modules. 

5. Prototype 
Produce a developmental version to check that designers ideas meet customers requirements, and to try out novel concepts to see if they work, and so on. Prototypes are not necessarily functional, particularly if they are trying out new interface/interaction ideas - they can be mocked up, perhaps first on paper, then on the machine, before ever being attached to pieces of code. 

6. Evaluate 
Prototypes and near-working systems, in alpha or beta release, should be carefully evaluated to see if they meet the clients requirements and are easy, intuitive and sensible to use. It is often the case that prospective users are very different to the actual designers and so find certain things particularly difficult with the current system, and the aim of evaluating the system at this stage is to catch these errors. 

7. Redesign 
The system should be redesigned to correct the problems found earlier Ð this may be minor or may be major, depending on what was discovered. 

8. Reimplement 
The reimplemenation may be to produce the final version, or another prototype for another round of refinement of ideas. It is sometimes the case that many prototypes are tested, until finally the design is agree. For some projects, the prototype is then discarded and the system reimplemented from scratch, often in a different language, with considerations of efficiency and functionality as well as interaction and interface. 

