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Chapter Objectives

Chapter 14 introduces students to the process of designing interfaces and dialogues.  The content of this chapter naturally extends the topics presented in Chapter 13, which means that the guidelines for designing forms and reports also apply to the design of human-computer interfaces.  Additionally, form and report design and interface and dialogue design have similar processes and deliverables.  Thus, your lectures and exercises should stress this similarity, emphasizing the importance of the right information, in the right amount of detail, at the right time.  Some instructors prefer to teach these topics together to avoid redundancy and to show the linkages between the chapters.  Teaching these topics together or separately is equally effective.

Chapter 14 provides a review of human-computer interaction methods and devices.  Depending on your overall curriculum, these topics may be redundant or too rudimentary for your students.  If so, simply have the students skim this material.  The most important parts of this section (and possibly the most interesting to discuss), are the menu design guidelines and Tables 14-3 and 14-4, which contrast interaction devices.  Both topics are worthy of some class time.  In the “Designing Interfaces” section, students are given pointers for designing layouts, structuring data entry, controlling data input, providing feedback, and providing help.  The “Designing Dialogues” section introduces students to three major dialogue design steps.  These steps include designing the dialogue sequence, building a prototype, and assessing usability.  Table 14-13 summarizes the guidelines for the design of human-computer dialogues.  In the chapter’s final section, the authors provide general guidelines for designing the human interface for Internet-based electronic commerce applications.  Table 14-15 identifies nine common errors that occur when designing the interfaces and dialogues for Web sites.

Instructional Objectives

Specific student learning objectives are included at the beginning of the chapter.  From an instructor's point of view, the objectives of this chapter are to:


1.
Explain the process of designing interfaces and dialogues and the deliverables for their creation.


2.
Describe and contrast several methods for interacting with a system.


3.
Describe various input devices and discuss usability issues for each in relation to performing different tasks.


4.
Illustrate how to apply the general guidelines for designing interfaces and specific guidelines for layout design, structuring data entry fields, providing feedback, and system help.


5.
Illustrate how to design human-computer dialogues, including the use of dialogue diagramming.


6. 
Illustrate how to design graphical user interfaces.


7.
Discuss general guidelines for designing the human interface for Internet-based electronic commerce applications.


8.
Discuss common errors that occur when designing the interfaces and dialogues for Web sites.

Classroom Ideas


1.
This chapter introduces concepts and terms that are central to understanding the interface and dialogue design process.  Discuss Review Question 2 in class to be sure that your students understand the chapter material.  Also, ask your students to review the Key Terms listed at the end of the chapter.


2.
During a lecture, an effective way to teach the various information formatting concepts is to use the tables and figures in the chapter to contrast proper and improper designs.  


3.
Lecturing from the Review Questions, Problems and Exercises, and Field Exercises is one alternative to lecturing on the chapter contents.  Pose selected questions to your students, helping focus a discussion on specific concepts.


4.
Another effective in-class exercise is to ask students who have been on systems development teams to compare their experiences to the concepts presented in Chapter 14.  This discussion is a good way to elaborate on alternative ways for designing human-computer interfaces.   


5.
If you have access to practicing systems analysts, an insightful activity is to invite them into your class to discuss how they design dialogues and interfaces in their organizations (e.g., processes, types of development and prototyping tools, etc.).


6.
If you have access to a CASE tool or a visual development tool (e.g., Visual Basic), it is often fun and informative for you to rapidly construct an interface interactively with the class.  


7.
If you can hold your class in a computer classroom where each student has his own PC and development software, ask your students to create designs for some fictitious system.  Even though you provide students with the same specifications, it is an interesting exercise to have students share their designs with other class members.  After doing this, discuss why some of the designs are different, but still conform to the design guidelines from the chapter and the specifications that you gave them.  Now, discuss how this relates to usability, consistency in design, and so on.

Answers to Key Terms


Suggested answers are provided below.  These answers are presented top-down, left to right.


8.
Interface


5.
Drop-down menu


1.
Command language interaction


6.
Form interaction


4.
Dialogue diagramming


11.
Object-based interaction


12.
Pop-up menu


7.
Icon


9.
Menu interaction


10.
Natural language interaction


2.
Cookie crumbs


3.
Dialogue

Answers to Review Questions

 
1.
A dialogue reflects the sequence of interaction between a user and a system.  An interface is a method by which users interact with information systems.



Command language interaction is a human-computer interaction method where explicit statements are entered into a system to invoke operations.  Menu interaction is a human-computer interaction method where a list of system options are provided and a specific command is invoked by user selection of a menu option.  Form interaction is a highly intuitive human-computer interaction method where data fields are formatted in a manner similar to paper-based forms.  Object-based interaction is a human-computer interaction method where symbols are used to represent commands or functions.  Natural language interaction is a human-computer interaction method where inputs to and outputs from a computer-based application are in a conventional speaking language such as English.



A drop-down menu is a positioning method that places the access point of the menu near the top line of the display; when accessed, menus open by dropping down onto the display.  A pop-up menu is a positioning method that places a menu near the current cursor position.


2.
The process of designing interfaces and dialogues is similar to that of designing forms and reports (outlined in Chapter 13).  Thus, the design process is a user-focused activity that typically follows a prototyping approach.  First, you must gain an understanding of the intended user and task objectives by collecting initial requirements during requirements determination.  After collecting the initial requirements, you structure and refine this information into an initial prototype.  Structuring and refining the requirements are completed independently from the users, although you may need to occasionally contact users to clarify some issue overlooked during analysis.  Finally, you ask users to review and evaluate the prototype.  After reviewing the prototype, users may accept the design or request that changes be made.  If changes are needed, you repeat the construction-evaluate-refinement cycle until the design is accepted.  Usually, several iterations of this cycle occur during the design of a single interface or dialogue.  The deliverables produced from the process are design specifications that include a narrative overview, sample design, testing and usability assessment, and outline of dialogue sequence.



Some specification information may be irrelevant when designing some systems.  For example, for a simple system, using common modules, the design may be so straightforward that no usability assessment is needed.  Also, much of the narrative overview may be unnecessary unless it is used to highlight some exception that must be considered during implementation.  


3.
Methods for interacting with a system include command language interaction, menu interaction, form interaction, object-based interaction, and natural language interaction.  Command language interaction is a human-computer interaction method where explicit statements are entered into a system to invoke operations.  Menu interaction is a human-computer interaction method where a list of system options are provided and a specific command is invoked by user selection of a menu option.  Form interaction is a highly intuitive human-computer interaction method where data fields are formatted in a manner similar to paper-based forms.  Object-based interaction is a human-computer interaction method where symbols are used to represent commands or functions.  Natural language interaction is a human-computer interaction method where inputs to and outputs from a computer-based application are in a conventional speaking language such as English.



Each method is different and all have their strengths and weaknesses.  Without specifying the characteristics of the user, task, environment, etc. it is not possible to flatly state that one method is “better” than the others.


4.
Common input devices are summarized in Table 14-2.  Each device is different, and all have their strengths and weaknesses.  Without specifying the characteristics of the user, task, environment, etc. it is not possible to flatly state that one device is “better” than the others.  You might present your students with specific situations, and ask them to identify which interaction device is preferable in the given situation.  


5.
Guidelines for the design of menus are summarized in Table 14-1.  In certain circumstances, some of the menu design guidelines can be violated.  For example, in some cases, a menu title can be shortened below that of being meaningful for all users if the most likely user is an expert.


6.
The general sections of a typical business form contain header, sequence or time-related, instruction or formatting, body or data details, totals or data summary, authorization or signatures, and comments information.



Computer-based and paper-based forms should have the same components, if possible, in order to ease the transfer of information from paper-based forms to a system.  Consistency in design makes it easier for users to understand the meaning of the information on the form, speeds data entry, and, in general, reduces communication and data entry errors.


7.
The functional capabilities of an interface are summarized in Table 14-5.  When designing the navigation procedures within your system, flexibility and consistency are primary concerns.  Users should be able to freely move forward and backward or to any desired data entry fields.  Consistency extends to the selection of keys and commands.  Each key or command should have only one function, and this function should be consistent throughout the entire system and across systems if possible.  The most important capabilities vary from system to system.  For a given system, consistency is the most important capability.    


8.
The general guidelines for structuring data entry fields are summarized in Table 14-6.  Some of the design guidelines can be violated in certain circumstances.  For example, a help system can be omitted from a very simple system or a system designed to be used by a single user (or small group). 


9.
Types of data errors include appending, truncating, transcripting, and transposing.  The appendage data error occurs when characters are added to a field.  The truncation data error occurs when characters are lost from a field.  The transcription data error occurs when invalid data is entered into a field, and the transposition data error occurs when the sequence of one or more characters in a field is reversed. 


10.
Validation tests and techniques include class or composition, combinations, expected values, missing data, pictures/templates, range, reasonableness, self-checking digits, size, and values.  These validation tests and techniques are summarized in Table 14-9.


11.
Three types of system feedback are discussed in the chapter; these include status information, prompting cues, and error and warning messages.  No single method can be deemed “most” important because each is critical to an effective design.


12.
The general guidelines for designing usable help are summarized in Table 14-11.  These guidelines are simplicity, organize, and show.  Some of these design guidelines can be violated in certain circumstances.  For example, a help system can be omitted from a very simple system or a system designed for use by a single user (or small group). 

13.
The three major steps in dialogue design are:  (1) designing the dialogue sequence; (2) building a prototype; and (3) assessing usability.  A case can be made for the importance of all steps.  Yet, designing the dialogue (with input from the user) is likely the most important step because this is where you collect and structure the users' requirements.


14.
The common properties of GUI windows and forms are summarized in Table 14-14.  When creating a dialogue, the property in a GUI that is likely the most important is that of modality.   Modality allows you to create forms that either require the user to resolve a request before proceeding or selectively choose to resolve a request before proceeding.  Creating dialogues that allow the user to jump from application-to-application, or from module-to-module within a given application, requires you to carefully think through the design of dialogues.


15.
Common interface and dialogue errors found on Websites include: opening a new browser window, breaking or slowing down the back button, complex URLs, orphan pages, scrolling navigation pages, lack of navigation support, hidden links, links that do not provide enough information, and buttons that provide no click feedback.  Table 14-15 provides descriptions of these common errors.

Answers to Problems and Exercises


1.
Students should be familiar with several PC-based software applications.  Nearly all PC-based software applications use graphical user interfaces with pop-up menus, drop-down menus, buttons, icons, and the point-and-click of a mouse.  For example, this instructor’s manual is being composed in Microsoft Word.  To spell check this answer, the user drags the mouse pointer across the text, clicks on the button for the spell checker, and clicks on a button in a pop-up window to end the operation.  For the most part the new, Windows-based software applications are quite sophisticated, so student evaluations should be fairly positive.


2.
The users for a hotel registration system include hotel employees working at the front desk, people working at the concierge desk, and guests.  The system’s primary purpose is to assist in quickly and effectively registering guests to the hotel.  The people at the concierge desk can use the system to register guests when the front desk has an overload.  They might also use the system to check on or change a guest’s information.  The hotel might even let prospective guests use the system directly to either register or check their registration.  Such a system might display information on room availability and rates, places for the user to enter guest information, and a map to show the guest how to get to his room and where to park his car.


3.
The primary users of a university registration system are the personnel in the university registrar’s office.  These users are likely to know a fair amount about the content of their work, but they are not likely to be computer experts.  They need a system that is easy to use.  This system’s primary task is to quickly and accurately register students for the university.  Thus, the system should be fast and error-free.  In addition, because the users are processing many applications, the system should be designed so that it does not unnecessarily fatigue the users. 



There are a number of systems on which this application can be implemented.  The type of system on which this application is implemented influences how the interface is designed.  For example, system characteristics determine whether the application runs with a black and white, text-based interface or a full color, graphical user interface.  The environment differs from university to university and plays an important role in shaping the system.  For example, the relative status of the users in their organization determines how much money is spent on their application, which influences the type of interface used.  The location of the users also influences the nature of the system and interface.  Are the users located in a back office, or are they located at a front desk where they interact directly with students who might see the screen?


4.
Your students have probably used a software package that employs a command language and menus as part of its interface.  In addition, nearly all packages that have a graphical user interface employ menus of one kind or another.  If your students have programmed recently with applications like Microsoft’s Visual Basic, then they have had experience with objects.  It appears that the command language interface is going away, while the menus within graphical user interfaces are pervasive.  Many predict that the object type of interface, which is currently growing in use, is the interface of the future.

  
5.
Because form interaction is a way to input and present information, there are many business tasks that are good candidates for form interaction.  Any task that requires a customer or employee to provide information is a likely candidate.  For example, product order forms and employee applications are good candidates.  In addition, tasks where the system presents information to the user are served well with form interaction.  For example, to check inventory, an employee can call up a part form and enter information about the part (e.g., the part name or number).  The system then uses the input data to search for and present the needed information to the user.  The system might allow the user to input onto the form some parameters to use when searching for the part.  The user might request parts that were made between certain dates, made using certain equipment, or purchased from a certain vendor.


6.
Students are likely to have used a keyboard, mouse, joystick, and trackball.  Still others have used a touch screen or a light pen.  Fewer students have used a graphics tablet or voice.  Your students’ personal evaluations of the input devices will vary.  It is useful for your students to compare their evaluations so that they can see the diversity of preferences and uses that drives device design and choices.  Ask your students to discuss new devices that are not included in the chapter.  Ask your students to evaluate these new technologies and compare these technologies to the input devices discussed in the chapter.  Are there any interface devices that are currently not being made and sold that the students envision being made and sold in the future?

 
7.
There are a number of settings for which natural language interaction is useful.  For those settings where users are not computer experts, natural language enables these users to interact with the system quickly and easily.  For example, when employees with little or no computer expertise (or time or inclination to learn) must access and query a database, natural language is useful.  In addition, there are some settings where the subject matter does not lend itself well to vocabulary, grammar, and style of computer software languages.  For example, an expert system designed to truly mimic the behavior of a human can do so much more effectively with a natural language interface.  Similarly, voice interfaces are useful in settings where the user must use her hands to perform other operations, or where the user is physically unable to use her hands.

  
8.
If students do not have their own software, or if they cannot access software at a workplace, they can access multiple software packages in the computer laboratories at their university.  Nearly all of the newer software packages have extensive help systems.  Thus, these packages should do well in an evaluation using the guidelines in Table 14-11.  For example, Microsoft Word has the following components as part of its help system:  table of contents, search tool, index, a quick preview of the word processor (i.e., a tutorial), examples, demonstrations, tips, help for users of other word processors, information on getting technical support, and product version information.  As a side issue, ask students how they feel about the “assistant” feature provided in products like Microsoft Office.


9.
Students should easily design a simple display for hotel registration data entry.  Such a display basically requires the user to input the prospective guest’s name, address, telephone number, method of payment, information about payment (e.g., credit card number or check number), whether or not they have a car and, if so, the license plate of the car and the state in which the car is licensed, length of stay, and whether the guest wants a smoking or non‑smoking room.  It is not important that the students capture all the necessary information on their sample displays; rather, it is important that their displays conform to the guidelines outlined in Table 14-6, and that the students can argue logically for the design choices they have made.


10.
One potential dialogue scenario for a hotel registration system might be: a request to view room availability and relevant rates, select a room and rate, input guest information, input and verify payment information, select printing of receipt, and leave the system.


11.
There are a number of ways that students can design their dialogue diagrams for their sample hotel registration data entry system.  It is helpful for your students to use as a guide the dialogue diagram in Figure 14-19, which is for the Customer Information System at Pine Valley Furniture.  The students may place the data entry display within the broader information system at the hotel, much like the request to view year-to-date customer information was placed within the dialogue diagram of the overall Customer Information System.  It is not important that all the pieces of the students’ system are included, nor is it necessarily important how they choose to diagram the interaction; rather, it is important that the students’ diagrams show logical, simple navigation and the appropriate components (i.e., top, middle, and bottom) of each box representing screens.


12.
The textbook mentions the Web’s single “click to act” method of loading static hypertext documents, limited capabilities of most Web browsers to support finely grained user interactivity, limited agreed-upon standards for encoding Web content and control mechanisms, and lack of maturity of Web scripting and programming languages as well as limitations in commonly used Web GUI component libraries.

13.
This question should promote much discussion among your students, since they have likely encountered many Web sites that demonstrate the common errors highlighted in Table 14-15.  If you have access to a computer in the classroom, you may want to access several of these sites during class time.  You can demonstrate and discuss with your students several of the errors that they have identified.

Guidelines for Using the Field Exercises


1.
Students should target their search on articles in the academic journals and magazines in the popular press, as opposed to reviewing only books on natural language interaction.  This enables your students to learn about the more recent status of the field.  Also, much information about natural language interaction is available on the Web.  So, as an alternative to the library, students can search the Web for related, up-to-date information.  



It is important that the students use what they have learned in the literature to support their forecast for how long it will be before natural language capabilities are prevalent in information system use.  Have the students give and support their answers in front of the class.  If there are differences of opinion, have the students find out what arguments and assumptions underlie these differing forecasts.


2.
In many ways, PC interfaces are converging.  However, there are still subtle differences in how these interfaces operate and look.  Surprisingly, there are often very strong differences of opinion about the relative merits, limitations, and differences among these interfaces.  One thing about interfaces is clear; people have different preferences for interacting with their PC via a graphical user interface.  Some people like to click on an item in a menu bar and have the drop-down menu open and remain open, even if the user releases the mouse button.  Others prefer to have the drop-down menu remain open only if the user holds down the mouse button.  Differences like these are subtle, but some people prefer one method to another.  Students should keep in mind that what is intuitive, easy, and better for one person, is not necessarily better for another person.


3.  
It is useful for students to answer this question after answering Problem and Exercise 6.  Students can supplement their knowledge and use of input devices by talking with other people.  While students have probably used a keyboard, mouse, joystick, trackball, and light pen, they probably have not used a touch screen, graphics tablet, or voice interface.  They may be able to find someone at their workplace or university that has used one of these other devices.  They may even contact someone at an organization where they have seen new input devices used.  For example, delivery truck drivers often use light pens to have customers sign for packages.  Car rental agency employees often use hip‑based PCs and printers to log in the return of a rented car and issue a receipt.  Alternatively, students can review computing magazines or a shopping guide and call vendors directly.


4.
Graphical user interfaces are used in nearly every organization, so it should not be hard to find analysts and programmers who have experience with these interfaces.  Students are likely to find that to build a good quality graphical user interface, analysts and programmers spend a lot of time in the design phase carefully planning the flow and navigation throughout the system.  The students are also likely to find that, fortunately, the actual building of graphical user interfaces is relatively easy.  System developers can build graphical user interfaces using software development tools which themselves have a graphical user interface.  For example, Microsoft’s Visual Basic provides for the programmer a graphical user interface to use to quickly and easily build graphical user interfaces for users.  Building a working interface is not much more difficult than drawing the interface using a graphics package.

Guidelines for Using the Broadway Entertainment Company Cases
Guidelines and answers for using the Broadway Entertainment Company cases are available on this textbook’s companion Web site.  Please visit www.prenhall.com/hoffer to access this information.
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