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1 Introduction

This proposal outlines a process for creating user-centered designs for Windows and/or Web-based software products.  This is meant as a guideline for types of activities that provide more knowledge of user needs and goals, and tasks that quantitatively ensure these goals are being met by the software design.

It is also designed to put design-centric tasks at the very start of the project. This not only provides valuable data to more accurately scope the size of the project during its implementation phases but also, provides for greater control over costs during the design phases.

1.1 A Overview of Roles

Tremendous confusion exists today in the software community over whom, where and when User Interfaces will be designed. Much of this proposal deals with the where and when. The Who question is harder to answer because it is depends on how a company is organized and the type of resources it has available. Some general descriptions may help:

User Interface Designers – UI Designers tend to be engineers with some design skills and experience. Their main objective is to create solid, maintainable code for interface.

Skills: Application interface design (not graphics design), high fidelity prototyping, code generation for interfaces

Usability/Human Factors Engineers - HF engineers are not coding engineers, their skill lie in generating requirements from needs analysis, interface interaction design and design assurance through usability testing. Their main objective is to gather customer needs then act as the end-user advocate during design and testing.

Skills: system and workflow needs analysis, requirements generation, application interface design, prototyping (high and low fidelity), usability testing

Graphic Designers – Graphic Designers are artists trained to work in an electronic environment. This includes more then just creating the graphic but dealing with issues such as graphic optimization to the operating environment, color and font selection and optimization, and general web page layout (but not interaction design.)

Skills: graphic needs analysis, web page layout, graphics generation

Architects – Architects are engineers with experience in designing systems and system data interactions. Their role is to think of how the system is to operate as a whole and ensure that all components are designed to meet system needs.

Skills: system needs analysis, operating environments, data flow design (DB to interface and back again), 

What is Usability?

The goal of the design process is to solve the “designated problem” of the targeted user. That means we have to understand the user, the environment they work in, exactly what the problem is we are solving and the best solution available.  Too many applications concentrate only on surface issues – like looking good or being “slick” – but they don’t come close to ever solving the user’s problem or at times even letting the user know what problem they are supposed to solve for them.  They do not provide the information the user need and they do not let the user get to the transactions they need.

There are five measures of usability (from “What is Usability”, Nielsen, 2000) 

1. Ease of learning: How fast can a user who has never seen the user interface before learn it sufficiently well to accomplish basic tasks? 

2. Efficiency of use: Once an experienced user has learned to use the system, how fast can he or she accomplish tasks? 

3. Memorability: If a user has used the system at some earlier date, can he or she remember enough to use it more effectively next time (or does the user have to start over again learning everything every time)? 

4. Error frequency and severity: How often do users make errors while using the system, how serious are these errors (burning down a cement plant is worse than getting the wrong player's score on a golf site), and how easy is it to recover from a user error? 

5. Subjective satisfaction: How much does the user like using the system? 

1.2 Using the ATCs in the Design Process

The initial steps in this process need to be carried out on site with the customer with a team consisting of the HF Engineer, Program Manager, and Architect at a minimum.  ATC engineers either here in the US or abroad can be brought in a several key points to work with the design team. Since the key to design team work – until a solid Needs Analysis document with use cases and storyboards is complete – they team cannot fully participate if not here in the US.

If here in the US ATC personnel can:

· Attend the stakeholders meeting and work towards building the Needs Analysis document.

· Participate in Brainstorm session.

· Work on Storyboards

· Work on prototypes

If in the local ATC:

· Review the Needs Analysis document

· Review storyboards

· Work on prototypes using the Needs Analysis document and storyboards as specifications.

1.3 Process Flow Diagram

The flow diagram for this proposed process follows.
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Phase 1 - Requirements Gathering

The requirements phase consists of the following tasks:

· Stakeholders Meeting

· Needs Analysis Document

· Field Study (if required)

· Software Requirements Specification

1.4  Stakeholders Meeting

1.4.1 Purpose

The purpose of a stakeholders meeting is to put everyone who has a voice in the decision process into one room to discuss the nature of the project. For example:

· Draw the customer into the design process. 

· Determine the customer’s knowledge of their users, product space and goals.

· Obtain information necessary in defining and scoping the project. 

· Obtain information for the completion of the Need Analysis/Requirements document.

· Determine needs and expectations for prototyping phase

1.4.2 Description

On site meeting with customer to review content and scope of the project. Multiple meetings may need to be scheduled to complete collecting all of the necessary information. Working from an agenda published well in advance, the internal team meets with the customer to obtain information. Information to be gathered includes:

Product goals



Operational Environment

User profiles



Technologies/Limitations

Corporate goals


Performance parameters

Competitors



Tool/utilities

Future product direction

Deployment strategy

Prototyping requirements

Usability goals

Usability test requirement

1.4.3 Scheduling

Should be done immediately after engagement with customer is secured. Must be completed in order for first draft of DSRS to be written.

1.4.4 Roles and Responsibilities 

Attendees include:

· Customer – owners of the application, decision makers, etc. Responsibility is to bring to the table of the information they have on corporate goals for the application, end-user knowledge, Product goals (long and short term), Product strategy, etc

· Project Manager – meeting moderator and note-taker. Ensure that all agenda points are covered during the meeting

· UI Designer and/or Human Factors Engineer - Ensure that UI/Usability issues are addressed

· Architect – Ensure that system-level architectural issues are addressed

· QA Lead – Evaluate customer’s needs and expectations for QA and that testing issues are addressed. 

1.4.5 Steps to Follow

Follow these steps in order to have a successful stakeholders meeting:

1. Pre-meeting with internal team to determine agenda items, questions, ect (2-4h)

2. Meeting setup with Customer and submission of agenda (1h)

3. Meeting (1-2d)

4. Produce Meeting Notes (4h)

5. Have customer review meeting notes and incorporate their feedback where appropriate. (4h)

6. Determine next steps by determining needs for field study, competitive analysis, etc for creation of the Needs Analysis document. (2h)

1.4.6 Phase Criteria

· Entrance Criteria - identify customer and internal teams, identify any documentation available from customer and review, 

· Exit Criteria – Stakeholders meeting minutes, assignment of team for the field study/needs analysis phase.

1.4.7 Shortcuts

The customer may have already produced sufficient documentation to cover some or all of the items needed for the Needs Analysis document. If this is the case the internal team reviews the documentation. The Project Manager collects comments and sets up an abbreviated review meeting with the team and the customer representatives.

1.4.8 Sample

TBD

1.5 Needs Analysis/High Level Requirements Doc

1.5.1 Purpose

Although we produce an SRS or DSRS later in the design process it is essential for both the internal and customer teams to have an initial requirements document to work from. Not only does it ensure all everyone is in agreement as to the initial scope of the project but it makes the creation of the storyboards and prototypes in Phase 2 quick and efficient. Without such a document the storyboards become a defacto requirements document – something storyboards do very poorly.

1.5.2 Description

The Needs Analysis document contains the following information. This information is based on material from the Stakeholders meeting and internal team research.

User Profiles – Establish a description of the intended user population documenting characteristics around which the UI design must be centered. Descriptions include: sex, age, education level, computer experience (hardware, software), and user goals (included what measure user’s will look for in determining if this software makes them successful.)

Task Analysis – Develop a model of work for users as they currently operate in this problem space. Must describe their work environment and task scenarios. This is especially important when a customer is re-engineering an application from a windows environment to a Web environment. We can extract from this, the work re-engineering goals (how the current user model works for the purpose of realizing the potential of automation and more effectively supporting business goals, yet minimizing retraining and maximizing productivity) and the use cases.

Use Cases and User Scenarios - A use case is a description of a single user, using a specific set of computer functions, to achieve a outcome or goal under specified circumstances over a time interval (serialized time frame). Detailed use cases provide the customer and our own development engineers with an exact specification of the behaviors of the objects within the application. Its does not however specify the design of the UI itself (controls, screen layouts, etc.) 

Usability Goals - Along with use cases, a set of Usability Goals needs to be developed at this time. Usability goals provide a set of objective and measurable goals for determining the success of the application design. Designing without clear goals leaves a team and a customer without a way to measure success. Usability goals serve three primary purposes:

First, they help to focus the design effort by giving designers a set of priorities to work towards and something concrete to assess their ideas against. For example, if it is determined that ease of use for experienced users is of higher priority then ease of use for novice users then they can focus their design efforts on two of the parameters experienced users count on – speed and efficiency. 

Second, usability goals streamline and shorten the design process. Endless meetings and round after round of UI iterations are the hallmark of a project that does not begin with clear usability goals. Designers and clients will argue their case from the position of the type of user they know best or their own personal preferences. If each party supports a design for a unique user then consensus is rarely reached in any way that serves the majority of the end users. Time is wasted, tension is generated and the winner is not the end-user but the most aggressive and persistent participant of the meeting.  If however the participants are educated to an accurate picture of the total user population, and a common work model and work environment, then they can begin to discuss design in the context of what is best for the largest population of users. They can prioritize which design best serves the segment of the user base that provides the highest ROI for the client.

Third, usability goals provide clear set of criteria by which to judge the success of the design and its implementation. They provide:

· Clear acceptance criteria for both usability and QA testing of the product.

· Guidelines for prioritization of problems found during testing.

· Guideline for continuing improvement of the application over many phases of release.

Prototyping Methodology – The Needs Analysis document not only lets the internal team summarize what they learned in the Stakeholders meeting but they use this information to begin the process of defining the product and the expectations for the creation of storyboards and prototypes. One of the highest risk areas for increased costs in a project comes in the prototyping stage. Customers often have trouble anticipating the cost of changes brought about by iterations of the prototype. By setting expectations for the types of prototypes and revisions methods for prototyping in the Needs Analysis document you can ensure that the needs of the customer are met while time and costs are under control. Information on prototyping should include:

1. Prototyping objectives: What does the customer hope to accomplish with the prototype:

· Simple paper storyboards with heuristic testing then straight to coding.

· Marketing program using the prototype to sell or test the marketability of the application (high fidelity)

· Work flow assurance (high fidelity)

· Reusable code (high fidelity)

· Screen layout and design (low fidelity)

· Artwork/graphics design (low fidelity)

2. Prototype run environment: For high fidelity prototypes only, determine the operating/browser environment in which it will run and how data will be fed to the prototype.

3. Test methods: Determine what testing methods will be used to test the viability of the design:

· In house acceptance testing – most often needed for look and feel issues

· In house usability testing – using in-house (client not eRunway) employees to test the functionality and design of the system.

· End-user usability testing – using target end-users to test the usability of the workflow and design. 

4. Iterations/Change Management: Determine in advance how changes to the prototypes will be made based on customer feedback and usability testing. Methods include:

· Unlimited time and materials

· Capped time and materials in which the T&M for changes are not to exceed 
pre-set dollar amount. This is the most efficient method of accounting for changes.

· Capped iterations limit the number of rounds of changes. For example, we may offer 3 rounds of changes. The risk here is that the amount of time (and thus cost) for each round of changes is not capped so costs can escalate rapidly.

· Per round T&M where the customer submits a list of changes, we respond with a price (and time) for the changes which the customer then must approve before the changes can be made. 

1.5.3 Scheduling

The Needs Analysis document should be created using the information provided by the customer and/or as a result of the stakeholders meeting. This document lets the project manager plan for costs, resources and time required during the design phase and provides the data the design team (i.e. the UI designer) needs to create storyboards that reflect the workflow required by the users.

1.5.4 Roles and Responsibilities

The Needs Analysis are normally written by people in one of three roles:

· Project Manager

· Architect

· Human Factors Engineer

UI designers sometimes write use cases but it depends on whether their role in the company is as an Information Architect or a User Interface coder. User Interface coders don’t traditionally have the skill set required to translate user/client needs into Use Cases.

Often times the work is split between the HF engineer, PM and Architect.

Steps to Follow

Timeframes for these tasks depend on the size of the project.

7. Assign writing tasks to team members if necessary

8. Develop draft

9. Review internally and revise

10. Review with customer and revise

The most formalized part of the Needs Analysis document is the Use Case section. Use cases follow a specific format that usually includes the following information per use case:

· Use case name (or number)

· Description

· Prerequisites

· Post Conditions

· User Steps

· System Responses

· Conditions for Success

· Conditions for Failure

1.5.5 Shortcuts

While its almost impossible to short cut Needs Analysis in medium to large size projects it is possible to create an abbreviated Needs Analysis document, focused mainly on use cases for small projects. These cases highlight 3-5 major pieces of functionality and serve as a design model only not a specification. 

1.5.6 Sample

TBD

1.6 Field Study

1.6.1 Purpose

A Field Study is used to collect workflow, work practices information directly from the target users of the application. This most important when re-engineering an application for increased efficiency and inclusion of additional work flow tasks that previously were not automated in any way. Field studies are also used in new application environments where the goals of the end-users are not clear.

1.6.2 Description

Field studies use a number of techniques to determine a user’s current work practices and translate them into a set of recommendations for automation of those work tasks. 

These include:

· Questionnaires

· Surveys

· Interviews

· Non-intrusive observation

1.6.3 Scheduling

Field studies, when required should be performed before the Needs Analysis document is written. In some cases where storyboards or prototyping show extreme problems in the acceptance of a proposed design, field studies are conducted to collect data to correct the problems.

1.6.4 Roles and Responsibilities

Field studies are design and led by Human Factors engineers. The team should include: the HF engineer, UI engineer, graphics designer and architect. Depending on the type of field study method selected the HF engineer may need to train the team in interview/observation methodology to ensure data is collected in a non-leading, non-intrusive manner.

1.6.5 Steps to Follow

Field studies should include the following steps:

1. Method design (select a method for collecting data) (1h)

2. Design the test selected in step 1 for example if the team chooses to use a questionnaire, the questionnaire is developed, reviewed with the customer, and pilot tested with one or two subjects. (4-8h)

3. Conduct the test. (n/a)

4. Analyze results (4-8h)

5. Review test results with team and customer. (2h)

1.6.6 Shortcuts

If it is determined that a field study is required the only way to short cut the process is to pick the fastest method of information gathering possible under the given circumstances. For example, for an end-consumer market the fastest method (although not the most accurate) of gathering data is questionnaires or surveys.

1.6.7 Sample

TBD

Design Phase

During the Design Phase the team uses the Needs Analysis document to brainstorm on a design, storyboard and/or prototype the application, conduct tests to ensure the application represented by the prototype meets the end-user and customer’s needs, then complete the design specification document.

1.7 Brainstorming

1.7.1 Purpose

Brainstorming on a design for an application or a web site provides a number of benefits:

First, brainstorming ensures that everyone understands the problem we are solving for the customer, the goals established for the application, and the constraints placed on the design by environment and technology.

Second, it builds a more rounded, more complete solution. By sharing ideas and building off of each other’s ideas you ensure a strong team vision of potential solutions. Each team member brings a different set of strengths and experience to the table and using the collective “mind” of the team you are able to better address all aspects of the problem at hand.

Third, it creates a sense of inclusion and shared knowledge. Everyone participates equally and the team begins to build from this participation. An expert does not dictate the design it is a shared solution.

1.7.2 Description

There are many techniques for brainstorming. Selecting a method depends on how large the problem set is, the size of the team, and the maturity of the team. The easiest method involves stating the problem(s) clearly (put it or them up on a wall), soliciting one “starting point” from each participant (where does a user begin in the system to solve problem A), then walking through the problem from a selected starting point taking input from each participant.

In designing software, the outcome of the brainstorm session is most often a set of sketches of the interface. The sketches include a rough outline of what might be on the screen, the user’s input, and the system output and data sources. These sketches are easily turned into storyboards.

1.7.3 Scheduling

The brainstorm session should be held after the Needs Analysis document is completed (reviewed internally and by the customer). The moderator MUST insist that all participants have read the Needs Analysis document before attending the session. 

1.7.4 Roles and Responsibilities

Brainstorming works best when lead by a person trained in several of the techniques. It’s easy to lose control of a brainstorm session and end up with nothing but scraps of paper. Brainstorm training teaches moderators how to control the flow of information and keep it moving towards a solution and how to ensure that all participants’ voices are heard. Most HF engineers are trained to run Brainstorm sessions as well as more formal Focus Groups.

If possible the entire team should participate in the session.

1.7.5 Steps to Follow

11. Ensure all participants have reviewed the Needs Analysis document.

12. Set up a room with lots of wall spaces and clear desktop space to work on.

13. Schedule participants for no more than ½ a day and ensure that they won’t be interrupted. Go off-site if needed.

14. Ensure that the session moderator is trained in brainstorm or focus group techniques.

15. After the session the UI Designer/HF engineer uses the notes and sketches from the meeting to create the storyboards.

1.7.6 Shortcuts

There are a couple of alternative methods to brainstorming such as singleton design where a single designer proposes a system and reviews it with the team. Parallel design where several team members design proposals independently then the team comes together to pick and chose from all proposals. Participatory design where real end-users participate in a formal focus group-type design session.

None of these methods are actually shortcuts however.

1.7.7 Sample

TBD

1.8 Storyboards

1.8.1 Purpose

The purpose of storyboarding is to quickly develop the workflow or conceptual model of they application and provide a quick way to test the solution and refine requirements before any coding starts. Storyboards are effective because:

· Evaluation at this stage means that you will not invest a lot of time coding a solution without knowing that you are on the right track.

· Storyboards let the team begin to review the application solution at the system level as the storyboards represent screen elements, user interaction, and system responses. This type of analysis always leads to changes in the Requirements – better to catch those changes at this stage then later.

· Storyboarding at eRunway provides the coding team (in the ATC) with a description of what to build during the prototyping stage. They can build faster from storyboards then from textual descriptions of the application.

· Lets you recruit users for early evaluation of the design. This given and take between developers, customers and end-users early in the design is more efficient and effective then a monolithic approach in which Requirements are locked down followed by a detailed user interface design. As stated earlier, initial review of a design by customer/end-users normally results in changes to Requirements as these reviewers begin to “envision the whole system” for the first time.

1.8.2 Description

The most efficient method of making storyboards is to hand draw them on paper. No code is necessary and is generally too time consuming. In general one piece of paper represents on screen. Storyboards should include the following elements:

· General layout description – place navigational, informational, and graphic elements on the screen. For example, for a web-based produce show the global toolbar along the top of the screen and the local toolbar along the left hand side. Do not attempt to assign fonts or colors at this point. Reserve places for graphics (FPO Art = For Placement Only) but don’t develop the graphic yet.

· Navigation description – Layout menus/links, etc. Show where each link or menu will lead. Use text in the storyboard to point the reviewer. For example:

 Link 1 = New File = opens popup dialog <page 1A>.  

· Develop a numbering scheme to help reviewers understand which screens belong to major navigational elements. A quick Visio-type flow chart can effectively serve as a table of contents for the storyboards.

Storyboards are often used to do a first round of usability testing with the client and/or end-users. This type of early evaluation lets you correct problems with design and workflow before any code is written.

1.8.3 Scheduling

Storyboards are created after the Needs Analysis document is complete. The information in the Needs Analysis document provides the basis for the storyboards. If brainstorming is to be done, storyboards can be product of the brainstorm sessions. Storyboards should always be done BEFORE a formal coded prototype is created and serve as the specification for the prototype.

1.8.4 Roles and Responsibilities

The UI Design or HF Engineer creates storyboards. Generally PMs and coding engineers do not have the design background required. 

HF engineer should perform a heuristic evaluation on the storyboards before they are handed to the engineers building the prototype to check for consistency, logic, and completeness.

1.8.5 Steps to Follow

16. Layout workflow if not done previously (ie if you skipped the brainstorm task.) (2h)

17. Devise a numbering scheme for each screen in the system to provide easy identification and tracking. (1h)

18. Sketch each screen. (1d)

19. Perform heuristics evaluation for consistency, logic and completeness. (2h)

20. Review with customer and revise accordingly (4h)

21. Perform usability test on storyboards with client and/or end user and revise accordingly. (4h)

22. Review with prototyping engineers before they begin to code the prototypes. (2h)

1.8.6 Shortcuts

Its best not to shortcut the storyboard step. They are quick and easy to create and the benefit they provide to both the customer and the engineering team are well worth the time (3 days on average for development and review) you put into them. You can however modify the amount of work you put into the storyboards. Elements of storyboarding that can be varied include:

· Number of features to mock-up

· Degree of functionality/navigation to show (i.e. limit the navigation to 2 levels of depth)

· Detail of features (i.e. don’t attempt to describe the types of controls and activators used in the system – generalize all interaction point to show response to action but not control used)

1.8.7 Sample

TBD

1.9 Prototyping

1.9.1 Purpose

Prototyping provides the engineers and the customers with the opportunity to:

· Experiment with the design and navigation in highly interactive manner

· Preview look and feel issues in a real-world environment (as opposed to on paper)

· Review and usability test features and functions

Prototypes also provide the team with a giant head start on the Detailed Design Specification. 

1.9.2 Description

The method and types of prototypes that need to be created should have been defined in the Needs Analysis phase. A team is assigned that includes UI coders and HF Engineer to create the prototypes.

Prototypes can be of many types:

· High fidelity – completely interactive, often reusable code, hard coded data or canned data sources. Often high degree of reusable code.

· Low fidelity – low degree of interaction, often created using html image maps, little or no reusable code.

· Paper prototypes – low degree of simulated interaction, no code at all.

1.9.3 Scheduling

Prototyping can be done at any stage but are best done when the problem set and solution goals are clearly defined. Prototyping done too early often results in:

· Numerous and unnecessary iterations due to lack of definition

· Mismatch of expectations with customer on readiness of the application.

1.9.4 Roles and Responsibilities

Prototyping can easily be done by a team of coding engineers in the ATC provided that, the Needs Analysis document and storyboards are complete. If not, it is recommended that the prototyping be done by a team in the US. The team should consist of:

· Graphics Designer – graphics, fonts, colors, final layout

· Coding Engineers – coding the prototype using tools defined by the prototyping methodology in the Needs Analysis document

· HF Engineer – heuristics evaluations especially before 1st draft is shown to client, usability testing

1.9.5 Steps to Follow

23. Assign team. (1h)

24. Create first draft of prototype using storyboards and Needs Analysis document (effort depends on many factors)

25. Heuristics evaluation by HF Engineer (2-4h)

26. Revise prototype (n/a)

27. Customer review (2-4h)

28. Revise prototype (n/a)

29. Usability testing (1-2d)

30. Revise prototype (n/a)

31. Re-run usability tests if needed (depends on degree of change from first round) (1d)

1.9.6 Shortcuts

Short cuts are achieved by:

· Selecting a lower effort type of prototype (paper vs. coded)

· Limiting the number features prototyped 

· Limiting the depth of prototyping (limit layers of interaction)

1.9.7 Sample

TBD

1.10 Design Standards

1.10.1 Purpose

The purpose of creating design standards once the prototype has been reviewed and signed off by the client is to ensure consistency and simplicity in the detailed design across all screens within an application (or across multiple applications produced by the client.) Design standards contribute to:

Learnability of the interface and ease of use. 

· Efficiency of implementation (fewer questions as to what should be built)

· Greater degree of reusable code within the application (i.e. standards for how a Search dialog should be built regardless of where it appears in the application creates a reusable code base for that feature.)

· Wider use of engineering resources – any engineer can pick up the standards and code to it. Standards mean that engineers don’t have to be taught the right way to do it  - it’s all prescribed for them.

1.10.2 Description

A design standards doc should include the following: 

· Fonts

· Colors

· Graphic formats

· Use of controls (menus, activators, buttons, input controls)

· Product/process windows standards

· Dialog/message/alert box usage

· Location of format of standard display components (title bar, navigation bar, etc)

· Terminology

· Pointing devices and keyboard shortcuts

· Type, location, format and wording of error and system messages

1.10.3 Scheduling

The design standard doc can be started in parallel with the Needs Analysis document. This is because many of the standards can be developed from standards provided by the operating environment of the application and from standards already in place from the client. 

If done early, the standards need to be reviewed and revised after the signoff of the prototypes to account for changes driven by prototype revisions.

1.10.4 Roles and Responsibilities

One or more of the following can write the standards document:

· UI Designer

· PM

· HF Engineer

Regardless of who writes the document it needs to be reviewed by the coding team, the customer and the HF engineer.

1.10.5 Steps to Follow

32. Outline the contents of the document (1h)

33. Research reusability of existing standards (from the operating system or the customer) (2-4h)

34. Draft the contents (1d)

35. Revise draft after prototype signoff (4h)

36. Heuristics evaluation of draft by HF engineer for logic and consistency (2h)

37. Team/Customer Review (4h)

38. Revise and publish.(2h)

1.10.6 Shortcuts

No real way to shortcut this step. Eliminating this step may result in increased project costs.

1.10.7 Sample

TBD.
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