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Course Description

The goal of this course is to provide a forum for the discussion and evaluation of Human Computer Interaction, User Centered Design, and Human Factors techniques and approaches, especially in the context of constraints and challenges associated with industry, consulting, and applied research & development environments. Topics will include theories and techniques for interface design and testing, software and hardware interface development, legacy system modification, and the design of complex and dynamic systems. The course will also touch on aspects of Systems Engineering, such as project management, requirements engineering, quality assurance, risk assessment, and business case development.

Method of Instruction

This course will use a combination of lectures, facilitated discussions, presentations, and team projects to facilitate the learning and application of the material. The detailed schedule of readings lists the specific material to be covered in each class meeting. 

Grading

Group projects: 40% of the grade will be based on team projects. Group projects are intended to provide an opportunity to apply techniques and theories from class to real-world design problems. Project activities will include identifying a design problem that the group would like to address, presenting a business case, proposal, and timeline (Gantt chart with milestones and deliverables) to solve the problem, conducting activities to develop and validate your solution, and presenting the results of your activities to the class.

Individual and team components of the project will be graded. A majority of the grade is based on individual project components, including the business case, project proposal, project plan and timeline, individual activity reports, and the design solution. However, a significant proportion of the grade will come from team project components, consisting of the group presentation and the final report. 

Professional organizations require effective teamwork and coordination for planning and executing tasks, as well as ensuring quality in the final deliverables. Similarly, it is expected that all group members will contribute their fair share of effort to the project. To ensure that team members have contributed fairly, each member will submit a confidential evaluation of each team member’s person’s contribution. If there is a clear trend that an individual did not contribute equally, then the portion of the group grade for that individual will be adjusted accordingly. 

Additional details for group projects will be discussed in class. 

Class discussions: 30% of the grade will be based on participation and preparation for class discussions. Most classes will follow a format in which the instructor will present information and conduct activities to demonstrate principles and techniques. The remainder of the class will consist of discussing the reading materials, providing feedback on the applicability and value of the techniques and theories presented, and developing concepts and ideas that can be applied in an industry setting. Each student is expected to prepare a short and informal observation paper, and discussion leaders will prepare meeting agendas and presentation materials to facilitate discussion. 

All students are expected to read the assigned materials before class. The observation paper should highlight any questions, observations, and talking points that can be contributed to the class discussion. Your paper should also include a statement regarding the value of the reading – if the reading was understandable, informative, and applicable to the topic, please let me know. Similarly, if you question the value of the reading (or have a recommendation for other materials you are aware of), please let me know so I can improve the quality of the class in the future. 

Before each class, several students will be assigned to lead the discussion. Discussion leaders will prepare a meeting agenda to organize the class discussion and ensure that enough time is allotted for each topic. The agenda should include a series of bullet points representing topics and issues covered in the reading. Discussion leaders should also prepare notes, presentation materials, or guide activities (as applicable) to present a summary of the reading materials to the class. The materials should highlight key points from the reading, specific techniques and examples that were illustrated, and any other issues you would like to see addressed. 

Students will be expected to hand in their short observation paper and discussion materials (if leading the discussion). Please note that these activities are intended to encourage critical and creative thinking about the material, as well as to inspire lively debate, not to serve as a test that you’ve memorized the assigned reading.

Practical essays: 30% of the grade will be based on two in-class essays (15% for each essay). Essays will be administered in class, roughly corresponding to the mid-term and final schedule, although they are not considered as a formal mid-term and final. The goal of the essays is to encourage you to think critically about the material, and apply this information to real-world scenarios and problems. They are not a test to determine that you have memorized all of the material, but rather an opportunity to integrate the material into a realistic solution that you could present to a manager or client in an industry setting. The requirements and expectations for the essays will be discussed in more detail in class.

Final grade: A course score of 90 or above generally results in a grade of A- or above, 80 or above in B- or above, and 70 or above in C- or above. The numerical score is only a guideline, however, and is not absolute.  The final grades may be determined on a curve if this is to the students’ favor and justified in the opinion of the instructor.

Readings

Due to the range of topics covered in class, several texts are needed. All texts are on reserve at the Johnson Center Library (they would cost nearly $500 to purchase). The books that will be used are as follows: 

R.M. Baecker, J. Grudin, W.A.S. Buxton & S. Greenberg. (1995). Readings in Human-Computer Interaction: Toward the Year 2000.

B.S. Blanchard & W.J. Fabrycky. (1998). Systems Engineering & Analysis.

J.M. Carroll. (2003). HCI Models, Theories, and Frameworks.

S.M. Casey. (1998). Set Phasers on Stun: And Other True Tales of Design, Technology, and Human Error.

J.A. Jacko & A. Sears. (2003). The Human-Computer Interaction Handbook: Fundamentals, Evolving Technologies and Emerging Applications.

D.A. Norman. (1999). The Invisible Computer.

M.S. Sanders & E.J. McCormick. (1993). Human Factors in Engineering & Design.

Initial Reading Schedule

	Date
	Topics & activities
	Reading material to be discussed

	1/21
	Introduction to human computer interaction and  system design concepts
	Blanchard & Fabrycky, ch. 1: “System definitions and concepts”, 1-16

Carroll, ch. 1: Carroll’s “Introduction: Toward a multidisciplinary science of human-computer interaction”, 1-9

Sanders & McCormick: “Human factors in system design”, 726-758

	1/28
	Developing the business case

Discuss group project ideas
	Blanchard & Fabrycky’s, ch. 3: “Conceptual system design”, 45-73

Jacko & Sears, ch. 60: Schofield’s “Technology Transfer”, 1169-1176

Jacko & Sears, ch. 62: Bias, Mayhew & Upmanyu’s: “Cost justification”, 1202-1212

	2/4
	Business processes, market forces, and legacy infrastructure
	Norman, ch. 1: “Drop everything you’re doing”, 1-21

Norman, ch. 2. “Growing up: Moving from technology-centered to human-centered products”, 23-49

Norman, ch. 6. “The power of infrastructure”, 113-133

Baecker, Grudin, Buxton, & Greenberg: Johnson, Roberts, Verplank, Smith, Irby, Beard & Mackey’s “The Xerox Star: A retrospective”, 53-70

	2/11
	Understanding the context of design, managing the design process
	Norman, ch. 9: “Human-centered development”, 184-201

Norman, ch. 10: “Want human-centered development? Reorganize the company”, 202-230

Baecker, Grudin, Buxton, & Greenberg: Boehm’s “A spiral model of software development and enhancement”, 281-292

	2/18
	Managing the design process, designing usable systems

Wood article for next week will be emailed
	Baecker, Grudin, Buxton, & Greenberg: Gould’s “How to design usable systems”, 93-121

Blanchard & Fabrycky, ch. 14: “Design for usability (Human Factors)”, 459-488

[OPTIONAL] Blanchard & Fabrycky: ch. 18: “Systems engineering planning and organization”, 609-638

[OPTIONAL] Blanchard & Fabrycky, ch. 19: “Program management and control”, 640-661

	2/25
	Understanding how people work, developing requirements 
	Jacko & Sears, ch. 47: Mayhew’s “Requirements specifications within the usability engineering life cycle”, 913-921

Carroll, ch. 9: Sanderson’s “Cognitive work analysis”, 225-264

Carroll, ch. 13: Button’s “Studies of work in human-computer interaction”, 357-380

Wood: “Semi-structured interviewing for user-centered design”,  (Interactions, March/April 1997).

	3/3
	Understanding how people work, developing requirements

Practical Essay #1
	Jacko & Sears, ch. 49: Holtzblatt’s: “Contextual design”, 941-963

Jacko & Sears, ch. 53: Rosson & Carroll’s: “Scenario-based design”, 1032-1050

Jacko & Sears, ch. 54: Muller’s “Participatory design: The third space in HCI”, 1051-1068


	Date
	Topics & activities
	Reading material to be discussed

	3/10
	Spring Break
	Continue working on team projects

	3/17
	Designing interfaces, information representations, and interactions
	Jacko & Sears, ch. 13: Waltzman’s “Visual design principles for usable interfaces”, 263-285

Jacko & Sears, ch. 28: Card’s “Information visualization”, 544-582

Baecker, Grudin, Buxton, & Greenberg: Shneiderman’s “A taxonomy and rule base for the selection of interaction styles”, 401-410

	3/24
	Applying theory to design, accounting for human capabilities
	Baecker, Grudin, Buxton, & Greenberg: Landauer’s “Let’s get real: A position paper on the role of cognitive psychology in the design of human useful and usable systems”, 659-665

Carroll, ch. 2: Ware’s “Design as applied perception”, 11-26

Jacko & Sears, ch. 9: Luczak, Roetting, & Oehme’s “Visual displays”, 187-205

Carroll, ch. 3: MacKenzie’s “Motor behavior models for human-computer interaction”, 27-54

Jacko & Sears, ch. 7: Hinckley’s “Input technologies and techniques”, 151-168

Jacko & Sears, ch. 12: Sutcliffe’s “Multimedia user interface design”, 245-262

	4/7
	Account for human capabilities
	Baecker, Grudin, Buxton, & Greenberg: Norman’s “The psychopathology of everyday things”, 5-21

Jacko & Sears, ch. 3: van der Veer & del Carmen Puerta Melguizo’s “Mental models”, 52-80

Carroll, ch. 7: Pirolli’s “Exploring and finding information”, 157-191

Carroll, ch. 8: Perry’s “Distributed Cognition”, 193-223

	4/14
	Design for error and user support
	Baecker, Grudin, Buxton, & Greenberg: Lewis & Norman’s “Designing for error”, 686-697

Jacko & Sears, ch. 15: Jameson’s “Adaptive interfaces and agents”, 305-330

Sanders & McCormick: “Human error, accidents, and safety”, 655-695

Selected reading from Steve Casey’s “Set Phasers on Stun”

	4/21
	Design evaluation
	Jacko & Sears, ch. 56: Dumas’s “User-based evaluations”, 1093-1117

Jacko & Sears, ch. 57: Cockton, Lavery, & Wollrych’s “Inspection-based evaluations”, 1118-1138

	4/28
	Designing for special populations
	Jacko & Sears, ch. 21: Czaja & Lee’s “Designing computer systems for older adults”, 413-427

Jacko & Sears, ch. 23: Marcus’s “Global and intercultural user-interface design”, 441-463

	5/5
	Miscellaneous topics

Practical Essay #2
	Jacko & Sears, ch.s 38-46: Selected readings to cover: E-commerce, Telecommunications, Government, Health care, Education, Entertainment, Motor vehicles, Aerospace, Games

	5/12
	Group presentations
	


Note: Due to the nature of this course and the workload associated with the group projects, it is likely that some dates will change, and some reading assignments will be cancelled. Any information provided in class will supercede the printed syllabus. If there are any questions about what should be read for the next class, please don’t hesitate to contact me.

Attendance

You are responsible for all information from each class meeting, including dates when projects are due, information not contained in the text, etc. If you miss a class, you should borrow notes from a classmate. While attendance will not be recorded per se, it is strongly encouraged that you attend each class, as participation and contribution to class discussions is a graded component of your final grade. 

Honor Code

George Mason University has an Honor Code that each student accepts as a condition of enrollment. This code is consistent with APA’s ethical principles for working professionals, and it is important that each student adhere to the Honor Code. For this course, group collaboration (such as the group project presentation) is expected, but individual deliverables (such as essays and individual materials associated with group projects) should represent your work as an individual. If you have any questions about what is permitted and what is not, please see your instructor. 

Outside sources (e.g. journals, books) may be consulted to complete some assignments. Plagiarism is defined as in the APA’s “Ethical Principles of Psychologists and Code of Conduct” and in the Publication Manual of the American Psychology Association (see pages 292-298 of the Fourth Edition.) Taping lectures is permitted. 

Special Help

If you have a disability documented by the Disability Support Services Office, which requires special conditions for class projects or in-class essays (e.g. extended time, large type, etc.), please see me the first week of class. 
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