Cognitive Frameworks for Human-Computer Interaction

PSYCH 737/592 
Wed, 4:30-7:10 pm

ARCH LAB, David King Hall 2073 
Instructor: Dr. Maria Kozhevnikov

2068 David King Hall

Phone (703)993-2104 

e-mail: mkozhevn@gmu.edu

office hours: Wednesdays: 12:00-1:00 pm

Course description:

As the use of technology becomes increasingly central to daily life, the study of Human Computer Interaction has emerged as one of the most dynamic and important areas of research.  In this course, we will examine the importance of the human-computer interface in software design from a cognitive perspective (i.e., taking into account the psychological aspects of the learner, such as memory, perception, visualization skills, and domain-specific knowledge).  During the course, we will also explore the limits of innovative computer technologies (e.g., virtual reality) as mediums for complex conceptual learning. Students in the course will be given an opportunity to interact directly with 3D virtual reality simulations.
Required textbook:  Preece, Rogers, & Sharp (2002) Interaction design: Beyond human-computer interaction. John Wiley & Sons, Inc.

Syllabus

January, 24 – Introduction to the course 
What is HCI? The challenge of HCI, the goals of HCI and HCI evolution
January, 31 - What is interaction design? Good and poor design. The goal, principles, and process of interaction design

· In Preece, Rogers, & Sharp (2002) Interaction Design. Chapter 1, pp. 1-31

· in D. Norman (1988) The Psychopathology of Everyday Things, pp. 1-34

February, 7 - Understanding and conceptualizing interaction

· In Preece, Rogers, & Sharp (2002) Interaction Design. Chapter 2, pp. 35-69

· Ted Nelson “The right way to think about software design (pp.229-234) in Laurel, B. (Ed) (1990). The Art of Human Computer Design. 

February, 14 – Cognitive Perspectives in HCI I:  Information processing model. Perception and representations. Memory and attention constrains.

· In Preece, Rogers, & Sharp (2002) Interaction Design. Chapter 3, pp. 73-104, 96-98.

· in D. Norman (1988) Knowledge in the head and in the world, pp. 54-81

· Simons, D. J., Levin, D. T. (1998). Failure to detect changes to people during a real-world interaction. Psychonomic Bulletin & Review, 5, 644-649
February, 21 – Cognitive Perspectives in HCI II: Mental Models. 

· in D. Norman (1988) The Psychology of Everyday Action, pp. 34-53

· McCloskey, M., Washburn, A., Felch, L. (1983). Intuitive physics: The straight-down belief and its origin. Journal of Experimental Psychology: Learning, Memory, and Cognition, 9, 636-649. 
· Kozhevnikov, M., Hegarty, M. (2001). Impetus beliefs as default heuristics: Dissociation between explicit and implicit knowledge about motion. Psychonomic Bulletin & Review, 8, 439-453. 
February, 28 – Cognitive Perspectives in HCI III: Novices versus Experts.

Cognitive load theory.

· Expert versus novices problem solving. In Mayer, R. (1977). Thinking and problem solving : an introduction to human cognition and learning 
· Sweller, J. (2006). Discussion of ‘Emerging Topics in Cognitive Load Research: Using Learner and Information Characteristics in the Design of Powerful Learning Environments'. Applied Cognitive Psychology, 20, 353-357. 
March, 7 - Designing for collaboration and communication I: The language/action framework
· In Preece, Rogers, & Sharp (2002) Interaction Design. Chapter 4, pp. 105-137.

· CSCL Information-processing paradigms shifts (readings: TBA)
March, 11-18 Spring Recess

Submit a first draft (extended outline) of your final paper. 

March, 21  - Designing for collaboration and communication II: Distributed Cognition

· Engestrom, Y. & Middleton, D. (1996) (Eds.). Cognition and Communication at Work. Cambridge: Cambridge University Press. Hutchins, E., Klausen, T.. (1996). Distributed cognition in an airline cockpit. (pp. 15-34). 
· Wright, P. C; Fields, R. E; Harrison, M. D. (2000). Analyzing human-computer interaction as distributed cognition: The resources model. Human-Computer Interaction, 15, 1-41. 
March, 28 – Understanding how interfaces affect users 

· In Preece, Rogers, & Sharp (2002) Interaction Design. Chapter 5, pp. 141-163.

· Turkle, S. (1995). Life on the Screen. New York: Simon & Schuster

April, 4 – The process of interaction design

· In Preece, Rogers, & Sharp (2002) Interaction Design. Chapter 6, pp. 165-197

· Rudisill, M.. Lewis, C., Polson, P. B., & McKay, T.D. (1995). Human-Computer Interface Design: Success stories, emerging methods, real-world context. San Francisco: Morgan Kaufmann 

April, 11 – Identifying needs and establishing requirements
· In Preece, Rogers, & Sharp (2002). Identifying needs and establishing requirements.  Chapter 7, pp. 201-235.

April, 18 – User-centered design (contextual, participative, and ethnography design)
· in D. Norman (1988) User-centered design, pp. 187-219.
· In Preece, Rogers, & Sharp (2002). Identifying needs and establishing requirements.  Chapter 9, pp. 297-315.

· Wixon, Dennis, & Ramey, Judith (Eds.). (!996). Field methods casebook for software design. New York: John Wiley & Sons, Inc.

April, 25– Introducing Evaluation 

· In Preece, Rogers, & Sharp (2002). Introducing evaluation. Evaluation framework.  Chapters 10, 11, pp. 317-357.

May, 2– Virtual environment as a tool for academic learning. Development and evaluation of virtual environments to education
· in K. Stanney, Handbook of Virtual Environments, pp. 893-910

· in K. Stanney, Handbook of Virtual Environments, pp. 911-934.

May10 – Final paper due 
****************************************************************************

Requirements: The class requires active participation in class discussions, leading/presenting one of the discussion topics and a final paper. The final paper should be a research proposal (8-10 pages) on design and evaluation of specific software.

Grading:

25% - class discussion

25% - leading/presenting one of the topics in the class

50% - final paper 

If you are a student with a disability and you need academic accommodations, please see Dr. Maria Kozhevnikov and contact the Disability Resource Cetner (DRC) at 703-993-2474. All academic accommodations must be arranged through that office.

The add and drop deadline for classes:

Last day to add – February 6th
Last day to drop – February 23rd.

