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Course Description

The goal of this course is to provide a forum for the discussion of the perceptual and cognitive processes revealed through eye movement measures, as well as the use of eye movement measures to evaluate human performance and system effectiveness. Many of the readings involve applied research findings across diverse fields of study, and the course is based on a foundation of the cognitive and perceptual processes associated with human performance. 

Method of Instruction

The course mostly consists of class discussions, student presentations, and lectures. Student participation is a critical component of each class, and students are expected to attend. The reading list identifies the specific material to be covered in each class, and modifications will be made as time and resource constraints prove necessary. 
Grading

Group projects: 40% of the grade will be based on team projects. Projects provide an opportunity to apply techniques and theories from class to real research questions. Activities include the following: identifying a research question that can be investigated using eye movement measures, conducting a literature review of the relevant research in the area, designing a study to provide answers to the question, analyzing the results, identifying shortcomings and research opportunities, and presenting the results to the class. 
The project will be conducted with group members, but much of the grade will be based on individual work (namely, independent submissions detailing research questions, research plans, literature review, experimental methods and procedures, data analysis, results, discussion, and next steps). To ensure that all group members contribute equally to the project, each member will submit a confidential evaluation of each team member’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. 

Class discussions: 30% of the grade will be based on preparing, leading, presenting, and participating in 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 concepts presented in the readings, and developing ideas that can be applied to eye movement research. All students are expected to read the assigned materials before class, and participate in the class discussion. If you miss the class, or fail to read the assigned materials, your class discussion grade will be adjusted accordingly. 

Each student is expected to submit a short observation paper, and discussion leaders will present information to facilitate discussion. Observation papers should highlight the following: a brief summary of the reading topic, techniques used to investigate the topic, eyemovement measures that were analyzed, findings reported by the authors, applicability of the techniques to the research problem, questions raised by the reading, and your general impression of the value and usefulness of the reading. 

Discussion leaders will prepare presentations to organize the class discussion and ensure that enough time is allotted for each topic. Presentations should cover the following: summary of the material, research questions under investigation, experimental techniques used, specific variables investigated, eyemovement measures used, the analysis approach to find meaning in the eyemovement measures, findings reported, applicability of the techniques to the research problem, additional research questions that can be investigated, and specific points and questions for class discussion.  

All students are expected to hand in their observation papers and presentations before the start of the class in which the material will be covered. Late submissions will not be accepted. 

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 the material. 
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.  Final grades may be determined on a curve if this is to the students’ favor and justified in the opinion of the instructor.

Readings

The list of readings is attached. Due to the range of topics covered by this class, the readings come from multiple sources including the required textbook, articles placed in the ARCH Lab, and readings placed on reserve at the Johnson Center Library. The textbook required for this course is Henderson, J. M., & Ferreira, F. (2004). The interface of language, vision, and action: Eye movements and the visual world. New York: Psychology Press. The following texts are not required for this course, but are on reserve for those interested in more information on this topic: Duchowski, A.T. 2003. Eye Tracking Methodology: Theory and Practice, London: Springer-Verlag; G. Underwood. (1998). Eye Guidance in Reading and Scene Perception, Oxford: Elsevier Science. 

Note: Due to the nature and workload of this course, it is likely that some dates and reading assignments will change. Information provided in class will supercede the printed syllabus. 

Attendance

You are responsible for all information from each class meeting, including dates when projects are due, changes to the reading schedule, and information not contained in the text. If you miss a class, you should borrow notes from a classmate. While attendance will not be recorded per se, participation and contribution to class discussions will be 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. 

Initial Reading Schedule (may change depending on interests and time available) 

	Date
	Topics & activities
	Material to be discussed

	1/26
	Course Introduction
	Review syllabus and course goals, biological basis of vision, overview of eye-tracking methods, eye movement research across domains

	2/2
	Eye-tracking history,

Reading
	Huey, E.B. 1968. The work of the eye in reading. The Psychology and Pedagogy of Reading, 15-50.

Young, L.R. 1976. Physical characteristics of the eye used in eye-movement measurement. In Monty, R.A., & Senders, J.W., (Eds.) Eye Movements and Psychological Processes, 157-160.

H&F ch. 2: Rayner & Liversedge “Visual and linguistic processing during eye fixations in reading”, 59-104.

McConkie, G.W. 1976. The use of eye-movement data in determining the perceptual span in reading. In Monty, R.A., & Senders, J.W., (Eds.) Eye Movements and Psychological Processes, 429-441.

	2/9
	Perception, Memory, Search
Discuss group project ideas
	H&F ch. 1: Henderson & Ferreira “Scene perception for psycholinguists”, 1-58.

H&F, ch. 5: Spivey, Richardson, & Fitneva “Thinking outside the brain: Spatial indices to visual and linguistic information”, 161-190.

Hainline, L. 1981. Eye movements and form perception in human infants. In Fisher, D.F., Monty, R.A., & Senders, J.W. (Eds.) Eye Movements: Cognition and Visual Perception, 3-19.

	2/16
	Search, Scanning
	H&F, ch. 4: Findlay “Eye scanning and visual search”, 135-160.

Mello-Thoms, C., Nodine, C.F., & Kundel, H.L. 2002. What attracts the eye to the location of missed and reported breast cancers? Proceedings of the Eye Tracking Research and Applications Symposium, 111-117.

Kundel, H.L., & Nodine, C.F. 1978. Studies of eye movements and visual search in radiology. In Senders, J.W., Fisher, D.F., & Monty, R.A. (Eds.) Eye Movements and the Higher Psychological Functions, 317-326.

Carmody, D.P. 1985. Free search, restricted search, and the need for context in radiologic image perception. In Groner, R., McConkie, G.W., and Menz, C. (Eds.) Eye Movements and Human Information Processing, 341-355.

Antes, J.R., Chang, K.-T., Lenzen, T., & Mullis, C. 1985. Eye movements in map reading. In Groner, R., McConkie, G.W., and Menz, C. (Eds.) Eye Movements and Human Information Processing, 357-373.

	2/23
	Search, Scanning, Language production, social interaction, collaboration 
	Fukuda, R., & Bubb, H. 2003. Eye tracking study on web-use: Comparison between younger and elderly users in case of search task with electronic timetable service, PsychNology Journal, 1(3), 202-228.

Burke, M., Gorman, N., Nilsen, E., & Hornof, A. 2004. Banner ads hinder visual search and are forgotten. Proceedings of CHI, 1139-1142.

H&F, ch. 7: Griffin “Why look? Reasons for eye movements related to language production”, 213-249.

Fussell, S.R. & Setlock, L.D. 2003. Using eye-tracking techniques to study collaboration on physical tasks: Implications for medical research. Unpublished manuscript, Carnegie Mellon University, 1-25. 

[optional] Fussell, S.R., Setlock, L.D., & Parker, E.M. 2003. Where do helpers look? Gaze targets during collaborative physical tasks. Proceedings of CHI, 768-769.

[select one of the following:]
Klin, A., Johnes, W., Schultz, R., Volkmar, F., & Cohen, D. 2002. Visual fixation patterns during viewing of naturalistic social situations as predictors of social competence in individuals with autism. Archives of General Psychiatry, 59. 809-816.

Mogg, K., Millar, N., & Bradley, B.P. 2000. Biases in eye movements to threatening facial expressions in Generalized Anxiety Disorder and Depressive Disorder. Journal of Abnormal Psychology, 109(4), 695-704.

	3/2
	Eye movement challenges, alternatives, and correlates
	H&F, ch. 3: Irwin “Fixation location and fixation duration as indices of cognitive processing”, 105-134.

Fisher, D.F., & Shebilske, W.L. 1985. There is more that meets the eye than the eyemind assumption. In Groner, R., McConkie, G.W., and Menz, C. (Eds.) Eye Movements and Human Information Processing, 149-157.

Van Orden, K. F., W. Limbert, et al. (2001). "Eye activity correlates of workload during a visuospatial memory task." Human Factors, 43(1), 111-121.

Recarte, M. A., & Nunes, L.M. 2000. "Effects of verbal and spatial-imagery tasks on eye fixations while driving", Journal of Experimental Psychology: Applied, 6(1), 31-43.

Kerr, J.S., & Underwood, G. 1985. Comparable priming effects obtained in lexical decision, naming, and reading tasks. In Groner, R., McConkie, G.W., and Menz, C. (Eds.) Eye Movements and Human Information Processing, 197-206.

Seagull, F.J., & Xiao, Y. 2001. Using eye-tracking video data to augment knowledge elicitation in cognitive task analysis. Proceedings of the HFES 45th Annual Meeting.

	3/9
	Eye tracking approaches, Data analysis

Practical Essay #1
	Duchowski, A.T. 2002. A breadth-first survey of eye tracking applications. Behavior Research Methods, Instruments, and Computers, 1-16.

Cornsweet, T.N. 1976. The Purkinje-image method of recording eye position. In Monty, R.A., & Senders, J.W., (Eds.) Eye Movements and Psychological Processes, 161-165.

Duchowski, A.T., Medlin, E., Gramopadhye, A., Melloy, B., & Nair, S. 2001. Binocular eye tracking in VR for visual inspection training. Virtual Reality Software and Technology, 1-8.

Mulligan, J.B. 2002. A software-based eye tracking system for the study of air-traffic displays. Proceedings of the Eye Tracking Research and Applications Symposium. 69-76. 

Lukander, K. 2004. Measuring gaze point on handheld mobile devices. Proceedings of CHI. 1556.

Schnipke, S.K., & Todd, M.W. 2000. Trials and tribulation of using an eye-tracking system. Proceedings of CHI. 273-274.

H&F, ch. 11: Altmann & Kamide (Appendix I & II) “Saccadic launch latencies and the visual world paradigm” and “Plotting the data”, 370-383.

Salvucci, D.D., & Goldberg, J.H. 2000. Identifying fixations and saccades in eye-tracking protocols. Eye Tracking Research and Applications Symposium, 71-78.

Wooding, D.S. 2002. Fixation maps: Quantifying eye-movement traces. Eye Tracking Research & Applications Symposium, 31-36. 

McConkie, G. W. (1981). "Evaluating and reporting data quality in eye movement research." Behavior Research Methods & Instrumentation 13(2): 97-105.

	3/16
	Spring Break
	Continue working on projects

	3/23
	Human computer interaction and design research
	Schiessl, M., Duda, S., Thölke, A., & Fischer, R. 2003. Eye tracking and its application in usability and media research. MMI-Interaktiv, 6, 41-50. 

Jacob, R.J.K., & Karn, K.S. 2003. Eye Tracking in Human-Computer Interaction and Usability Research: Ready to Deliver the Promises (Section Commentary)". In J. Hyona, R. Radach, & H. Deubel (Eds.) The Mind's Eye: Cognitive and Applied Aspects of Eye Movement Research, 573-605.

Pan, B., Hembrooke, H.A., Gay, G.K., Granka, L.A., Feusner, M.K., & Newman, J.K. 2004. The Determinants of Web Page Viewing Behavior: An Eye-Tracking Study. Eye Tracking Research & Applications Symposium, 147-154. 

McCarthy, J., Sasse, M.A., & Rigelsberger, J. 2003. Could I have the menu please? An eye tracking study of design conventions. Proceedings of HCI 2003, 401-414.

Granka, L.A., Joachims, T., & Gay, G. 2004. Eye-tracking analysis of user behavior in WWW search. Proceedings of the 27th annual international conference on Research and development in information retrieval, 478-479.

Goldberg, J.H., Stimson, M.J., Lewenstein, M., Scott, N., & Wichansky, A.M. 2002. Eye tracking in web search tasks: Design implications. Eye Tracking Research & Applications Symposium, 51-58.

Vembar, D., Iyengar, N., Duchowski, A., Clark, K., Hewitt, J., & Pauls, K. 2004. Effect of visual cues on human performance in navigating through a virtual maze. Eurographics Symposium on Virtual Environments.

	3/30
	Human computer interaction and design research
	Aaltonen, A., Hyrskykari, A., Räihä, K.-J. 1998. 101 spots, or How do users read menus? Proceedings of CHI, 132-139. 

Byrne, M.D., Anderson, J.R., Douglass, S., & Matessa, M. 1999. Eye tracking the visual search of click-down menus. Proceedings of CHI, 402-409. 

Redline, C.D., & Lankford, C.P. 2001. Eye-movement analysis: A new tool for evaluating the design of visually administered instruments (paper and web). American Association of Public Opinion Research Annual Meeting. 

Gonzalez, C., & Golenbock, J. 2003. Impact of numerical and graphical formats on dynamic decision making performance: An eye-tracking study. Proceedings of the First Latin American Conference of Human-Computer Interaction, 231-234.

Pirolli, P. Card, S.K., & Van Der Wege, M.M. 2000. The effect of information scent on searching information visualizations of large tree structures. Proceedings of Advanced Visual Interfaces Conference, 161-172.

Chandon, P. 2002. Do we know what we look at? An eye-tracking study of visual attention and memory for brands at the point of purchase, INSEAD R&D Working Paper 2002/60/MKT, 1-44.

	4/6
	Specialized topics
	[Advertising] Lohse, G.L. 1997. Consumer eye movement patterns on yellow pages advertising. Journal of Advertising, 26(1), 61-73.

[Photography] Babcock, J.S., Lipps, M., & Pelz, J.B. How people look at pictures before, during, and after scene capture: Buswell revisited. Proceedings of SPIE, Human Vision and Electronic Imaging.

[Music] Kopiez, R. & Galley, N. 2002. The musicians’ glance: A pilot study comparing eye movement parameters in musicians and non-musicians. Proceedings of the 7th International Conference on Music Perception and Cognition, 683-686.

[Programming] Bednarik, R. & Tukiainen, M. 2004. Visual attention tracking during program debugging. Proceedings of NordiCHI 2004, 331-334.

Crosby, M.E. Scholtz, J., & Wiedenbeck, S. 2002. The roles beacons play in comprehension for novice and expert programmers. Proceedings of the 14th Workshop of the Psychology of Programming Interest Group, 58-73.

[Sports] Vickers, J.N. 1996. Visual control when aiming at a far target. Journal of Experimental Psychology: Human Perception and Performance, 22(2), 342-354.

Williams, M. 2002. Perceptual and cognitive expertise in sport. The Psychologist, 15(8), 416-417.

Ripoll, H., Kerlizin, Y., Stein, J.-F., & Reine, B. 1995. Analysis of information processing, decision making, and visual strategies in complex problem solving sport situations. Human Movement Science, 14, 325-349.

	4/13
	Specialized topics
	[Aviation] Thomas, L.C. & Wickens, C.D. 2004. Eye-tracking and individual differences in off-normal event detection when flying with a synthetic vision system display. Proceedings of the HFES 48th Annual Meeting.

Källqvist, C. 1999. Eye movements and visual scanning in simulated air traffic control: A field study. Unpublished Master’s Thesis. 1-19.

Diez, M., Boehm-Davis, D.A., Holt, R.W., Pinney, M.E., Hansberger, J.T., Schoppek, W. 2001. Tracking pilot interaction with flight management systems through eye movements. Proceedings of the 11th International Symposium on Aviation Psychology.

[Driving] Harbluk, J.L., Noy, Y.I., & Eizenman, M. 2002. The impact of cognitive distraction on driver visual behavior and vehicle control. Transport Canada TP#13889E, 1-26.

Scialfa, C.T., McPhee. L., & Ho, G. 2000. The effects of a simulated cellular phone conversation on search for traffic signs in an elderly sample. Eye Tracking Research & Applications Symposium, 45-50. 

Salvucci, D.D. & Liu, A. 2002. The time course of a lane change: Driver control and eye-movement behavior. Transportation Research Part F, 5, 123-132.

Mashimo, S., Daimon, T., Kawashima, H. 1993. Driver's characteristics for map information representation (North up map/heading up map) in navigation displays. Proceedings of the IEEE - IEE Vehicle Navigation and Informations Systems Conference, pp.410-13.

[Surgery] Law, B., Atkins, M.S., Kirkpatrick, A.E., Lomax, A.J., & Mackenzie, C.L. 2004. Eye gaze patterns differentiate novice and experts in a virtual laparoscopic surgery training environment. Eye Tracking Research and Applications, 41-48.

	4/20
	Eye movements and model devel-opment
	Haber, R.N. 1976. Control of eye movements during reading. In Monty, R.A., & Senders, J.W., (Eds.) Eye Movements and Psychological Processes, 443-453.

Salvucci, D.D. 2001. An integrated model of eye movements and visual encoding. Cognitive Systems Research, 1(4), 201-220.

Lohse, J. 1991. A cognitive model for the perception and understanding of graphs. Proceedings of CHI, 137-144. 

Matessa, M. 2004. Anticipatory eye movements in interleaving templates of human behavior. Proceedings of the Sixth International Conference on Cognitive Modeling.
Hornof, A.J., & Halverson, T. 2003. Cognitive strategies and eye movements for searching hierarchical computer displays. Proceedings of CHI. 249-256.

Osberger, W., & Maeder, A.J. 1998. Automatic identification of perceptually important regions in an image. Proceedings of the 14th Annual Conference on Pattern Recognition, 1-4.  

Chandon, P., Hutchinson, J.W., & Young, S.H. 2002. Unseen is unsold: Assessing visual equity with commercial eye-tracking data, INSEAD R&D Working Paper 2002/85/MKT, 1-55.

	4/27
	Eye movements as input
	Jacob, R.J.K. 1990. What you look at is what you get: Eye movement-based interaction techniques. Proceedings of CHI, 11-18.

Majaranta, P. & Räihä, K.-J. 2002. Twenty years of eye typing: Systems and design issues. Proceedings of the Eye Tracking Research and Applications Symposium, 15-22.

Majaranta, P. Aula, A., & Räihä, K.-J. 2004. Effects of feedback on eye typing with a short dwell time. Eye Tracking Research and Applications Symposium. 

Khiat, A., Matsumoto, Y., & Ogasawara, T. 2004. Task specific eye movements understanding for a gaze-sensitive dictionary. Proceedings of the Ninth International Conference on Intelligent User Interfaces, 265-267.

Merchant, S., & Schnell, T. 2000. Applying eye tracking as an alternative approach for activation of controls and functions in aircraft. Proceedings of the 19th Digital Avionics Systems Conference, 5A5/1 - 5A5/9.

Ruddarraju, R., Haro, A., Nagel, K., Tran, Q.T., Essa, I.A., Abowd, G., & Mynatt, E.D. 2003. Perceptual user interfaces using vision-based eye tracking, Proceedings of the 5th international conference on Multimodal interfaces, 227-233.

Holman, D., Vertegaal, R., Sohn, C., & Cheng, D. 2004. Attentive display: Paintings as attentive user interfaces. Proceedings of CHI, 1127-1130. 

Santella, A., & DeCarlo, D. 2002. Abstracted painterly renderings using eye-tracking data. Proceedings of the 2nd International Symposium on Non-Photorealistic Animation and Rendering, 75-82. 

	5/4
	Practical Essay #2
	[Catch up on readings]

	5/11
	Group pre-sentations
	Present group projects
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