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Education

• Ph.D. (Computer Science), Michigan State University, 1983.

• M.S. (Computer Science), Michigan State University, 1980.

• B.Tech. (Electrical Engineering), Indian Institute of Technology, Bombay, 1977.

Academic Experience

2017-present Cornelius Vanderbilt Endowed Chair, Professor of Computer Science and Computer
Engineering, Department of Computer Science, Vanderbilt University, Nashville,
TN.
Senior Research Scientist, Institute for Software Integrated Systems (ISIS)

2004-2016 Professor of Computer Science and Computer Engineering, Department of Electrical
Engineering and Computer Science, Vanderbilt University, Nashville, TN.
Senior Research Scientist, Institute for Software Integrated Systems (ISIS)

2001-2004 Director of Graduate Studies, Computer Science, Vanderbilt University, Nashville,
TN.

1998-99 Visiting Associate Professor in Computer Science, Stanford University, Stanford,
CA.

1990-2004 Associate Professor of Computer Science, Computer Engineering and Management
of Technology, Department of Electrical Engineering and Computer Science, Van-
derbilt University, Nashville, TN.
Senior Research Scientist, Institute for Software Integrated Systems (ISIS)
Associate Director, Center for Intelligent Systems
Research Faculty Member, Learning Sciences Institute.

1996-1998 Director, Computer Engineering Program, Vanderbilt University, Nashville, TN.

1988-1990 Assistant Professor, Department of Computer Science, Vanderbilt University,
Nashville, TN.
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1983-1987 Assistant Professor, Department of Computer Science University of South Carolina,
Columbia, S.C.
Research Faculty Member, Intelligent Systems Lab, Dept. of Computer Science,
USC.

1978-1982 Graduate Research Assistant in Pattern Recognition and Image Processing Lab,
Computer Science Department, Michigan State University, E. Lansing.

1980-1982 Programmer in Computer Laboratory, Dept. of Audiology and Speech Sciences,
Michigan State University, E. Lansing.

1977-1978 Graduate Teaching Assistant, Computer Science Dept., Univ. of Rhode Island,
Kingston.

Non-Academic Experience

Summer 1990, Consultant to Amoco Research Laboratories.
1991 & 1992 Non numeric data analysis and risk analysis.

Summer 1990 Consultant To Federal Express Air Ops Division. Multi-level diagnosis systems
and training systems for mechanics.

Summer 1988 Consultant at Amoco Research Laboratories. Knowledge Based systems for well
log interpretation, basin characterization, estimation of production capacities,
and risk analysis.

Summer 1984 Consultant to CMS-1 Systems Engg. Group, AT&T Bell Labs, Holmdel, NJ.
Designed CMS-1 (Circuit Maintenance System-1), a system for administration
and maintenance of trunk lines as an expert system.

Summer 1980 Specialist at Advanced Technology Transfer, Inc., Culver City, CA.
& Dec. 1980 Developed fast interactive image processing system (PPP - Picture Processing

Package) on the VAX-11/780 computer system.

Summer 1974 IBM Manufacturing Operations, Bombay.

Publication Statistics

• Google h-index: 58 (i10 index: 300); Total citations: 15,149. (March 2022)

Journal Publications

Published

1. G. Biswas, A.K. Jain, and R.C. Dubes, “An Evaluation of Projection Algorithms,” IEEE Trans.
on Pattern Analysis and Machine Intelligence, vol. PAMI-3, pp. 702-708, 1981.

2. G. Biswas and R.C. Dubes, “Some experiments in 2-D grammatical inference,” Pattern Recog-
nition Letters, vol. 2, pp. 173-177, 1984.

3. A. Sen and G. Biswas, “Decision Support Systems: An Expert Systems Approach,” Decision
Support Systems: The International Journal, vol. 1, pp. 197-204, 1985.

4. V. Subramanian, G. Biswas, and J.C. Bezdek, “Document Retrieval Using a Fuzzy Knowledge-
Based System,” Journal of Optical Engineering, vol. 25, pp. 445-455, 1986.

2



5. J.C. Bezdek, G. Biswas, and L. Huang, “Transitive Closure of Fuzzy Thesauri for Information
Retrieval Systems,” Intl. Jour. of Man-Machine Studies, vol. 25, pp. 343-356, 1986.

6. G. Biswas, J.C. Bezdek, M. Marques, and V. Subramanian, “Knowledge-Assisted Document
Retrieval: I. The Natural Language Interface,” Journal of the American Society for Information
Sciences, vol. 38, pp. 83-96, 1987.

7. G. Biswas, J.C. Bezdek, V. Subramanian, and M. Marques, “Knowledge-Assisted Document
Retrieval: II. The Retrieval Process,” Journal of the American Society for Information Sci-
ences, vol. 38, pp. 97-110, 1987.

8. G. Biswas, R. Abramczyk, and M. Oliff, “OASES - An Expert System for Operations Analysis:
The System for Cause Analysis,” IEEE Trans. on Systems, Man and Cybernetics, vol. 17, pp.
133-145, 1987.

9. G. Biswas and T.S. Anand, “An Expert System Shell for Mixed Initiative Reasoning,” Journal
of the Indian Institute of Science, Bangalore, India, vol. 67, pp. 465-490, 1987.

10. G. Biswas, M. Oliff, and A. Sen, “An Expert Decision Support System for Production Control,”
Decision Support Systems: The International Journal, vol. 4, pp. 235-248, 1988.

11. G. Biswas, M. Oliff, and R. Abramczyk, “OASES (Operations Analysis Expert System): An
Application in Fiberglass Manufacturing,” International Journal of Expert Systems, vol. 1, no.
3, pp. 193-216, 1988.

12. P.K. Bose, G. Biswas, and A.M. Rao Padala, “Globe-Trotter: An Intelligent Flight Itinerary
Planner,” IEEE Expert, vol. 4, no. 2, pp. 56-64, 1989.

13. D.M. Scaturo, C. Kendall, J.C. Wendte, G. Biswas, R. Cannon, and J.C. Bezdek, “Judy
Creek: A Case Study for a Two Dimensional Sediment Deposition Simulation,” Controls on
Carbonate Platform and Basin Development, SEPM Special Publication no. 44, P.M. Crevello,
J.L. Wilson, F.J. Sarg, and J.F. Read, eds., pp. 63-76, 1989.

14. J. Strobel, R. Cannon, C.G.St.C. Kendall, G. Biswas, and J. Bezdek, “Interactive (SEDPAK)
Simulation of Clastic and Carbonate Sediments in Shelf to Basin Settings,” Computers and
Geosciences, vol. 15, pp. 1279-1290, 1989.

15. G. Biswas, X. Yu, W.J. Hagins, J. Bezdek, J. Strobel, C.G.St.C. Kendall, and R.L. Cannon,
“PLAYMAKER: A Knowledge Based Approach to Characterizing Hydrocarbon Plays,” Intl.
Jour. of Pattern Recognition and Artificial Intelligence, vol. 4, pp. 315-339, 1990.

16. P.P. Shenoy and G. Biswas, “Belief Functions and Belief Maintenance in Artificial Intelligence,”
Guest Editors introduction, International Journal of Approximate Reasoning, vol. 4, nos. 5-6,
pp. 319-322, 1990.

17. C. Kendall, J. Strobel, R. Cannon, and G. Biswas, “The Simulation of Sedimentary Fill of
Basins,” Journal of Geophysical Research, vol. 96, pp. 6911-6929, 1991.

18. N. Kaul, G. Biswas, and B. Bhuva, “Multi-level Qualitative Reasoning applied to CMOS digital
circuits,” Intl. Journal of AI in Engineering, vol. 7, pp. 125-137, 1992.

19. D. Cheong, J. Strobel, G. Biswas, G. Lee, C. Kendall, R. Cannon, and J. Bezdek, “PLAY-
MAKER: A Knowledge-Based Expert System,” Geobyte, vol. 7, no. 6, pp. 28-41, 1992.
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20. G. Biswas, S. Manganaris, and X. Yu, “Extending Component Connection Modeling for Ana-
lyzing Complex Physical Systems,” IEEE Expert, vol. 8, no. 1, pp. 48-57, February 1993.

21. A.M. Tharpe, G. Biswas, and J. Hall, “AUDEX: An Expert System for Pediatric Auditory
Brainstem Interpretation,” Journal of the American Academy of Audiology, vol. 4, pp. 163-
171, 1993.

22. D.L. Hibler and G. Biswas, “Restriction on Qualitative Models to ensure more Specific Behav-
ior,” Intelligent Systems Engineering, vol. 2, pp. 133-144, 1993.

23. D. Fisher, L. Xu, J. Carnes, Y. Reich, S. Fenves, J. Chen, R. Shiavi, G. Biswas, and J.
Weinberg, “Applying AI Clustering to Engineering Tasks,” IEEE Expert, vol. 8, no. 6, pp.
51-60, December 1993.

24. N. Kaul, G. Biswas, and B. Bhuva, “An AI Approach to Multi-Level, Mixed-mode qualitative
simulation of CMOS ICs,” Computers and Electrical Engineering, An International Journal,
vol. 20, pp. 369-382, 1994.

25. A.M. Tharpe, J.A. Rassi, and G. Biswas, “Problem-based Learning: An Innovative Approach
to Audiology Education,” American Journal of Audiology, vol. 4, pp. 19-25, 1995.

26. G. Biswas, K. Kawamura, A. Saad, and M. Curtin, “Intelligent and Environmentally Conscious
Manufacturing: State of the Art,” Intl. Journal of Environmentally Conscious Design and
Manufacturing, vol. 4, no. 2, pp. 1-10, 1995.

27. S. Bagchi, G. Biswas, and K. Kawamura, “Interactive Task Planning under Uncertainty and
Goal Changes,” Robotics and Autonomous Systems, vol. 18, nos. 1-2, pp. 157-168, 1996.

28. G. Biswas, T. Arai and M. Iskarous, “Intelligence Group Report,” Robotics and Autonomous
Systems, vol. 18, nos. 1-2, pp. 141-148, pp. 141-148, 1996.

29. G. Biswas, R. Kapadia, and X. Yu, “Combined Qualitative-Quantitative Steady State Diagnosis
of Continuous-valued Systems,” IEEE Transactions on Systems, Man, and Cybernetics, vol.
27, PART A, no. 2, pp. 167-185, 1997.

30. A.M. Tharpe and G. Biswas, “Characterization of Problem Solving in Audiology: Implications
for Training,” American Journal of Audiology, vol. 6, no. 1, pp. 31-42, March 1997.

31. A. Saad, G. Biswas, and K. Kawamura, “Performance Evaluation of Contract Net Based Heter-
archical Scheduling for Flexible Manufacturing Systems,” Jour. of Intelligent Automation and
Soft Computing, vol. 3, no. 3, pp. 233-252, 1997.

32. T.R. Crews, G. Biswas, S.R. Goldman, and J.D. Bransford, “Anchored Intelligent Learning
Environments,” Intl. Journal of Artificial Intelligence in Education, vol. 8, pp. 142-178, 1997.

33. G. Biswas, H. Haftbadaran, K. Kawamura, R. Dhingra, D. Hunkeler, J. Lantz, M. Shahinpoor,
and T. Quinn,“An Environmentally Conscious Decision Support System Based on a Stream-
lined LCA and a Cost Residual Risk Evaluation: Fluorescent Light Bulb Case Study,” Intl.
Journal of Environmentally Conscious Design and Manufacturing, vol. 6, no. 3, pp. 9-24 1997.

34. P.J. Mosterman and G. Biswas, “A Theory of Discontinuities in Physical System Models,”
Journal of the Franklin Institute: Engineering and Applied Mathematics, vol. 335B, no. 3, pp.
401-439, Jan. 1998.
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35. G. Biswas, J. Weinberg, and D.H. Fisher, “ITERATE: A Conceptual Clustering Algorithm
for Data Mining,” IEEE Transactions on Systems, Man, and Cybernetics, vol. 28C, no. 2, pp.
219-230, May 1998.

36. G. Biswas, K. Kawamura, D. Hunkeler, R. Dhingra, E. Huang, and M. Curtin, “An Environ-
mentally Conscious Decision Support System for Life Cycle Management,” Journal of Industrial
Ecology, vol. 2, no. 1, pp. 127-142, Jan. 1998.

37. P.J. Mosterman, G. Biswas, and J. Sztipanovits, “ A Hybrid Modeling and Verification Paradigm
for Embedded Control Systems,” Control Engineering Practice: An IFAC Journal, vol. 6, no.
4, pp. 511-521, Apr. 1998.

38. G. Biswas, R. Clift, J. Ehrenfeld, R. Forster, O. Jolliet, I. Kneopfel, U. Luterbacher, D. Russell,
and D. Hunkeler, “Ecometrics: Identification, Categorization, and Life Cycle Validation,” Intl.
Journal of Life Cycle Assessment, vol. 3, pp. 184-, 1998.

39. S.R. Goldman, L.K. Zech, G. Biswas, T. Noser, and CTGV, “Computer Technology and Com-
plex Problem Solving: Issues in the study of complex cognitive activity,” Instructional Science,
special issue on “User-System Interactions,” Rouet, Dillenbourg, Steffens, and van Oostendorp,
eds., vol. 27, pp. 235-268, 1999.

40. P.J. Mosterman and G. Biswas, “Diagnosis of Continuous Valued Systems in Transient Op-
erating Regions,” IEEE Transactions on Systems, Man, and Cybernetics, vol. 29, no. 6, pp.
554-565, Nov. 1999.

41. E.J. Manders, G. Biswas, P.J. Mosterman, L. Barford, and J. Barnett, “Signal Interpretation
for Monitoring and Diagnosis: A Cooling System Testbed,” IEEE Trans. on Instrumentation
and Measurement, vol. 49, no. 3, pp. 503-509, 2000.

42. P.J. Mosterman and G. Biswas, “A Comprehensive Methodology for Building Hybrid Models
of Physical Systems,” Artificial Intelligence Journal, vol. 121, pp. 171-209, 2000.

43. S.U. Egarievwe, A.O. Ojiboye, G. Biswas, et al., “Internet Application of Labview in Com-
puter Based Learning,” European Journal of Open and Distance Learning (EURODL), an In-
ternet Journal (http://www1.nks.no/eurodl/eurodlen/index.html), Thematic Issue: ICL 2000,
November 2000.

44. D. Hunkeler and G. Biswas, “Return on Environment: An Objective Indicator to Validate Life
Cycle Assessments?” Intl. Journal of Life Cycle Assessment, vol. 5, no. 6, pp. 358-362, 2000.

45. M.M. Matthews, W. Pharr, G. Biswas, and H. Neelakandan, “USCSH: An Active Intelligent
Assistance System,” Journal of Artificial Intelligence Review, vol. 14, pp. 121–141, 2000.

46. S. Bagchi, G. Biswas, and K. Kawamura, “Task Planning under Uncertainty using a Spreading
Activation Network,” IEEE Trans. on Systems, Man, and Cybernetics, vol. 30, no. 6, pp.
639-650, 2000.

47. X.W. Yu, G. Biswas, and J. Weinberg, “MDS – An Integrated Architecture for Associational
and Model-Based Diagnosis,” Applied Intelligence: An International Journal, vol. 14, no. 2,
pp. 179-195, 2001.
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48. P.J. Mosterman and G. Biswas, “A Hybrid Modeling and Simulation Methodology for Dynamic
Physical Systems,” SIMULATION: Transactions of the Society for Modeling and Simulation
International, vol. 78, no. 1, pp. 5-17, Jan. 2002.

49. E.J. Manders, L.A. Barford, and G. Biswas, “An Approach for Fault Detection and Isolation
in Dynamic Systems from Distributed Measurements,” IEEE Transactions on Instrumentation
and Measurement, vol. 51, no. 2, pp. 235-240, April 2002.

50. C. Li and G. Biswas, “Unsupervised Learning with Mixed Numeric-and-Nominal Mixed Data,”
IEEE Trans. on Knowledge and Data Engineering, vol. 14, no. 4, pp. 673-690, 2002.

51. C. Li and G. Biswas, “A Bayesian Approach for Learning Hidden Markov Models from Data”,
special issue on Markov Chain and Hidden Markov Models, Scientific Programming, vol. 10,
no. 3, pp. 201-219, 2002.

52. C. Li and G. Biswas, “Applying the Hidden Markov Methodology for Unsupervised Learning
of Temporal Data,” special issue of International Jour. of Knowledge Based Intelligent Engi-
neering Systems, M. Aledjem and F. Steimann, Guest Eds., vol. 6, no. 3, pp. 152-160, July
2002.

53. C. Li, G. Biswas, M. Dale, and P. Dale, “Matryoshka: A HMM Based Temporal Data Clustering
Methodology for Modeling System Dynamics,” Intelligent Data Analysis, vol. 6, no. 3, pp. 281-
308, 2002.

54. M. Dale, P. Dale, C. Li, and G. Biswas, “Assessing Impacts of Small Perturbations using a
Model-based Approach,” Ecological Modeling, vol. 156, no. 2-3, pp. 185-199, Nov. 2002.

55. M. Ji, Z. Zhang, G. Biswas, and N. Sarkar, “Hybrid Fault Adaptive Control of a Wheeled
Mobile Robot,” IEEE Transactions on Mechatronics, vol. 8, no. 2, pp. 226-233, June 2003.

56. G. Biswas, E.J. Manders, J.W. Ramirez, N. Mahadevan, and S. Abdelwahed, “Online Model-
Based Diagnosis to Support Autonomous Operation of an Advanced Life Support System,”
Habitation: International Journal of Human Support Research, vol. 10, no. 1, pp. 21-38, 2004.

57. G. Biswas, M.O. Cordier, J. Lunze, L. Trave-Massuyes, and M. Staroswiecki, “Diagnosis of
Complex Systems: Bridging the Gap between the FDI and DX communities,” Guest Editorial,
special issue of IEEE Trans. on Systems, Man, and Cybernetics, Part B, vol. 34, no. 5, pp.
2139-2142, Oct. 2004.

58. S. Abdelwahed, J. Wu, G. Biswas, J. Ramirez, and E.J. Manders, “Online Fault-Adaptive
Control for Efficient Resource Management in Advanced Life Support Systems,” Habitation:
International Journal of Human Support Research, vol. 10, no. 2, pp. 105-115, 2005.

59. G. Biswas, D. Schwartz, K. Leelawong, N. Vye, and TAG-V, “Learning by Teaching: A New
Agent Paradigm for Educational Software,” Applied Artificial Intelligence, special issue on
Educational Agents, vol. 19, no. 3-4, pp. 363-392, March 2005.

60. J. Sztipanovits, G. Biswas, K. Frampton, A. Gokhale, L. Howard, G. Karsai, J. Koo, X.
Koutsoukos, and D. Schmidt, “Introducing Embedded Software and Systems Education and
Advanced Learning Technology in an Engineering Curriculum,” special issue, ACM Trans. on
Embedded Systems (TECS), vol. 4, no. 3, pp. 549-568, August 2005.
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61. K. Blair, D. Schwartz, G. Biswas, and K. Leelawong, “Pedagogical Agents for Learning by
Teaching: Teachable Agents,” Special issue of Educational Technology on “Pedagogical Agents,”
vol. 47, no. 1, pp. 56-61, January 2007.

62. M. Daigle, X. Koutsoukos, and G. Biswas, “Distributed Diagnosis in Formations of Mobile
Robots,” IEEE Transactions on Robotics (T-RO), vol. 23, no. 2, pp. 353–369, April 2007.

63. S. Narasimhan and G. Biswas, “Model-based Diagnosis of Hybrid Systems,” IEEE Trans. on
Systems, Man, and Cybernetics, Part A,, vol. 37, no. 3, pp. 348–361, May 2007.

64. S.D. Pathak, D.M. Dilts, and G. Biswas, “On the Evolutionary Dynamics of Supply Network
Topologies,” IEEE Transactions on Engineering Management, vol. 54, no. 4, pp. 662-672,
November 2007.

65. K. Leelawong and G. Biswas, “Designing Learning by Teaching Agents: The Betty’s Brain
System,” International Journal of Artificial Intelligence in Education, vol. 18, no. 3, pp. 181–
208, 2008.

66. G. Biswas and X. Koutsoukos, “Report of the Eighteenth International Workshop on Principles
of Diagnosis,” Artificial Intelligence Magazine, pp. 95-97, Spring 2008.

67. I. Roychoudhury, M. Daigle, G. Biswas, and X. Koutsoukos, “An Efficient Method for Sim-
ulating Complex Systems with Switching Behaviors Using Hybrid Bond Graphs,” Simulation
News Europe, October 2008.

68. I. Roychoudhury, G. Biswas, and X. Koutsoukos, “Designing Distributed Diagnosers for Con-
tinuous Systems,” IEEE Transactions on Automation Science and Engineering, vol. 6, no. 2,
pp. 277–290, April 2009.

69. M. Daigle, X. Koutsoukos, and G. Biswas, “A Qualitative Event-based Approach to Continuous
Systems Diagnosis,” IEEE Transactions on Control Systems Technology, vol. 17, no. 4, pp.
780-793, July 2009.

70. N. Shankaran, J.S. Kinnebrew, X. Koutsoukos, C. Lu, D.C. Schmidt, and G. Biswas, “An
Integrated Planning and Adaptive Resource Management Architecture for Distributed Real-
time Embedded Systems,” IEEE Transactions on Computers: Special Issue on Autonomic
Network Computing, vol. 58, no. 11, pp. 1485-1499, November 2009.

71. B. Bodenheimer, B. Williams, M.R. Kramer, K. Viswanath, R. Balachandran, K. Belynne, G.
Biswas, “Construction and Evaluation of Animated Teachable Agents,” Educational Technology
and Society Journal, vol./ 12, no. 3, pp. 191-205, 2009.

72. A. Moustafa, S. Mahadevan, M. Daigle, and G. Biswas, “Structural and Sensor Damage Iden-
tification using the Bond Graph Approach,” Structural Control and Health Monitoring, vol. 17,
no. 2, pp. 178-197, March 2010.

73. M. Daigle, X. Koutsoukos, and G. Biswas, “An Event-based Approach to Integrated Parametric
and Discrete Fault Diagnosis in Hybrid Systems,” Transactions of the Institute of Measurement
and Control, Special Issue on Hybrid and Switched Systems,vol. 32, no. 4, August 2010.

74. M. Daigle, I. Roychoudhury, G. Biswas, X. Koutsoukos, A. Patterson-Hine, and S. Poll, “A
Comprehensive Diagnosis Methodology for Complex Hybrid Systems: A Case Study on Space-
craft Power Distribution Systems,” IEEE Transactions on System, Man, and Cybernetics, Part
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A: Special issue on “Model-based Diagnosis: Facing Challenges in Real-world Applications”,vol.
40, no. 5, pp. 917-931, Sept. 2010.

75. P. Struss, G. Provan, J. deKleer, and G. Biswas, “Guest Editorial: Special Issue on Model-
Based Diagnostics,” IEEE Transactions on Systems, Man, and Cybernetics, vol. 40, no. 5, pp.
870-873, Sept. 2010.

76. G. Biswas, H. Jeong, H., J. Kinnebrew, B. Sulcer, and R. Roscoe, “Measuring Self-regulated
Learning Skills through Social Interactions in a Teachable Agent Environment,” Research and
Practice in Technology-Enhanced Learning, vol. 5, no. 2, pp. 123-152, 2010.

77. I. Roychoudhury, M.J. Daigle, G. Biswas, and X. Koutsoukos, “Efficient Simulation of hybrid
systems: A hybrid bond graph approach,” Simulation: Transactions of the Society for Modeling
and Simulation International, vol. 87, no. 6, pp. 467-498, June 2011.

78. J.S. Kinnebrew and G. Biswas, “ Modeling and Measuring Self-Regulated Learning in Teachable
Agent Environments,” Journal of e-Learning and Knowledge Society, English Edition, vol. 7,
no. 2, pp. 19-35, 2011.

79. B. Stratman, S. Mahadevan, C. Li, and G. Biswas, “Identification of Critical Inspection Samples
among Railroad Wheels by Similarity-based Agglomerative Clustering,”Integrated Computer-
Aided Engineering, vol. 18, pp. 203-219, 2011.

80. Tantawy, A., X. Koutsoukos, and G. Biswas, “Aircraft Power Generators: Hybrid Modeling
and Simulation for Fault Detection,” IEEE Transactions on Aerospace and Electronic Systems,
vol. 48, no. 1, pp. 552-571, January 2012.

81. A. Bregon, G. Biswas, and B. Pulido, “A Decomposition Method for Nonlinear Parameter
Estimation in TRANSCEND,” Proc. IEEE Transactions on Systems, Man, and Cybernetics,
Part A, vol. 42, no. 3, pp. 751-763, 2012.

82. E. Frisk, A. Bregon, J. Aslund, M. Krysander, B. Pulido, and G. Biswas, “Diagnosability Anal-
ysis Considering Causal Interpretations for Differential Constraints,” Proc. IEEE Transactions
on Systems, Man, and Cybernetics, Part A, vol. 42, no. 5, pp. 1216-1229, September 2012.

83. Z.H. Chen, Zhi-Hong, C.Y. Chou, G. Biswas, and T.W. Chan, “Substitutive competition:
Virtual pets as competitive buffers to alleviate possible negative influence on pupils,” British
Journal of Educational Technology, vol. 43, no. 2, pp. 247-258, 2012.

84. J.R. Segedy, J.S. Kinnebrew, and G. Biswas, “The Effect of Contextualized Conversational
Feedback in a Complex Open-Ended Learning Environment,” Educational Technology Research
and Development, vol. 61, no. 1, pp. 71-89, 2013 (online version: DOI: 10.1007/s11423-012-
9275-0).

85. Roscoe, R.D., Segedy, J.R., Sulcer, B., Jeong, H., and Biswas, G., “Shallow Strategy Devel-
opment in a Teachable Agent Environment Designed to Support Self-Regulated Learning,”
Computers and Education, vol. 62, pp. 286-297, 2013.

86. Sengupta, P., Kinnebrew, J.S., Basu, S., Biswas, G., and Clark, D., “Integrating Computa-
tional Thinking with K-12 Science Education Using Agent-based Computation: A Theoretical
Framework,” Education and Information Technologies, vol. 18, no. 2, pp. 351-380, 2013.
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87. J.S. Kinnebrew, J.S., K.M. Loretz, and G. Biswas, “A Contextualized, Differential Sequence
Mining Method to Derive Students’ Learning Behavior Patterns,” Journal of Educational Data
Mining (ISSN 2157-2100), vol. 5, no. 1, pp. 190-219, 2013.

88. Celaya, J., C.S. Kulkarni, G. Biswas, and K. Goebel, “Prognostic Studies and Physics of fail-
ure modeling under High Electrical Stress for Electrolytic Capacitors,” International Journal
on Prognostics and Health Management, IJPHM (ISSN 2153-2648, 2013 005), vol. 4, no. 1, 2013.
(http://www.phmsociety.org/sites/phmsociety.org/files/phm submission/2012/ijphm 13 005.pdf)

89. A. Bregon, M. Daigle, I. Roychoudhury, G. Biswas, X. Koutsoukos, X., and B. Pulido,“ An
event-based distributed diagnosis framework using structural model decomposition,” Artificial
Intelligence Journal, vol. 210, pp. 1-35, 2014.

90. J.R. Segedy, G. Biswas, and B. Sulcer, “A Model-Based Behavior Analysis Approach for Open-
Ended Environments,” Journal of Educational Technology and Society,, vol. 17, no. 1, pp.
272-282, 2014.

91. A. Bregon, G. Biswas, B. Pulido, C. Alonso-Gonzalez, and H. Khorasgani, “A Common Frame-
work for Compilation Techniques Applied to Diagnosis of Linear Dynamic Systems,” IEEE
Transactions on Systems, Man, and Cybernetics, Systems, vol. 44, no. 7, pp. 863–876, 2014.

92. J.S. Kinnebrew, J.R. Segedy, and G. Biswas, “Analyzing the Temporal Evolution of Students’
Behaviors in Open-Ended Learning Environments,” Metacognition and Learning,, vol. 9, pp.
187–215, 2014.

93. A. Tantawy, X.D. Koutsoukos, and G. Biswas, “Cross-layer design for decentralized detection
in Wireless Sensor Networks,” EURASIP Journal of Advanced Signal Processing, vol. 43, no.
1, pp. 1–29, 2014.

94. Ould Bouamama, B., Biswas, G., Loureiro, R., and Merzouki, R., “Graphical methods for
diagnosis of dynamic systems: Review,” Annual Reviews in Control, vol. 38, no. 2, pp. 199–
219, 2014.

95. C. Ye and G. Biswas, “Early Prediction of Student Dropout and Performance in MOOCs using
Higher Granularity Temporal Information,” Journal of Learning Analytics, vol. 1, no. 3, pp.
169–172, 2014.

96. S. Basu, P. Sengupta, and G. Biswas, “A scaffolding framework to support learning of emergent
phenomena using multi-agent based simulation environments,” Research in Science Education,
vol. 45, no. 2, pp. 293–324, 2015.

97. J.R. Segedy, J.S. Kinnebrew, and G. Biswas,“Using Coherence Analysis to Characterize Self-
Regulated Learning Behaviors in Open-Ended Learning Environments,” Journal of Learning
Analytics, Special section: Self-regulated learning and learning analytics, Guest Editors, I. Roll
and P.H. Winne, vol. 2, no. 1, pp. 13-48, 2015.

98. F. Caglar, S. Shekhar, A. Gokhale, S. Basu, T. Rafi, J. Kinnebrew, and G. Biswas, “Cloud-
hosted Simulation-as-a-Service for High School STEM Education,” Simulation Modeling Prac-
tice and Theory, vol. 58, no. 2, pp. 255–273, 2015.

99. A. Tantawy, X. Koutsoukos, and G. Biswas, “Model-Based Design of Tree WSNs for Decen-
tralized Detection,” Sensors, vol. 15, no. 8, pp. 20608-20647, 2015.
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302. Bregon, A., C.J.. Alonso-González, G. Biswas, B. Pulido, and N. Moya, “Fault Diagnosis
in Hybrid Systems using Possible Conflicts,” 16th IFAC International Symposium on Fault
Detection, Supervision and Safety of Technical Processes, SAFEPROCESS 2012, Mexico City,
Mexico, August 29-31, 2012.

303. Kulkarni C.S., J Celaya, K Goebel, and G. Biswas, “Bayesian Framework Approach for Prog-
nostic Studies in Electrolytic Capacitor under Thermal Overstress Conditions,” Annual Con-
ference of the Prognostics and Health Management Society (PHM 2012), September 23-27,
2012, Minneapolis, MN. ISBN: 978-1-936263-05-9. (Winner of Best Paper Award)
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• NASA 2011 Aeronautics Research Mission Directorate Technology and Innovation Group Award
for Vehicle Level Reasoning System and Data Mining methods to improve aircraft diagnostic
and prognostic systems
Awarded to Honeywell and Vanderbilt researchers (Biswas, Koutsoukos, and Mack) for their
project on VIPR: Vehicle Integrated Prognostics Reasoner.

• National Academies of Sciences, Engineering, and Medicine Aviation Safety Assurance Com-
mittee, “In-Time Aviation Safety Management: Challenges and Research for an Evolving Avi-
ation System,” January 2017 − February 28, 2018.

• IEEE Fellow, 2014; IEEE Life Fellow, 2020.

• Prognostics and Health Management (PHM) Society Fellow, 2016

• Asia Pacific Society for Computers in Education (APSCE) Fellow, 2020.
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• EDM 2023 Prof. Ramkumar Educational Data Mining Test of Time Award for A contextual-
ized, differential sequence mining method to derive students’ learning behavior patterns.

Board Member and Committees (current)

• Executive Board Member, Asia Pacific Society for Computers in Education, 3-year term start-
ing January 2010. Re-elected until December 2025.

• Expert Committee, Organization for Economic Cooperation and Development (OECD) Di-
rectorate for Education and Skills Expert Committee for Designing 2025 PISA (Program for
International Student Assessment) Test for Learning in the Digital World, 2019-present.

Invited Talks

• Tutorial on “The Design, Implementation and Use of Expert Systems,” Fourth Annual Con-
ference on Intelligent Systems and Machines, Oakland University, MI, April 1986.

• “Artificial Intelligence in Production Planning and Control,” 1987 Southeast Decision Sciences
Institute Conference, Feb. 18-20, Richmond, VA.

• Panel on “What expert systems can/can’t do ?” at the First Annual Meeting of the AI Society
of Mid-Atlantic States,” (Jim Hendler, moderator) Blacksburg, VA, March 1987.

• “Knowledge Based Systems Research in the Computer Science Department at the University
of South Carolina,” 1987 Meeting of the South Carolina Academy of Sciences, April 1987.

• “XX (eXpert eXplorer): An Analogical Reasoning System for Hydrocarbon Play Analysis,”
Mobil Research Labs., Dallas, Exxon Research, Houston, Shell Research, Houston, Standard
Oil Company, Austin, Tenneco, Houston, Sun Oil Company, Dallas, Philips Oil, Bartlesville,
OK, Boeing High Tech Research Center, Seattle., August-September 1987.
Arco Research Labs, Mobil Research Labs, Dallas, TX, November 1987.

• “Reasoning with Uncertainty in Knowledge Based Systems,” Advanced Computational Methods
Center, University of Georgia, Athens, May 1987.

• “Reasoning with Uncertainty in Knowledge Based Systems,” Center for Machine Intelligence,
College of Engineering, USC, November 1987.

• “XX (eXpert eXplorer): A Workstation Toolbox for the Explorationist,” Amoco Exploration,
Houston, TX, Conoco Research, Houston, TX, February 1988.

• “An Intelligent Interface to a Facies Log Analysis System,” Amoco Research Laboratories,
Tulsa, OK, August 1988.

• “Belief Functions and the Dempster-Shafer Theory: Applications to AI Reasoning,” Depart-
ments of Computer Science and Statistics Seminar Series, Univ. of South Carolina, Columbia,
S.C., April 1989.

• “Classification using Non Numeric Data in the Basin Catalog,” Amoco Exploration, Houston,
TX, May 1989.

• “Thoughts Experiments and Qualitative Reasoning,” Department of Computer Science, Michi-
gan State University, E. Lansing, MI, August 17, 1989.
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• “Artificial Intelligence: Second Generation Business Applications,” Seminar at the IT Forum,
London, England, sponsored by BEALL Ltd., Nov. 3, 1989.

• “Thoughts Experiments and Qualitative Reasoning,” IBM Thomas J. Watson Research Center,
Yorktown Heights, NY, November 13, 1989.

• “Thoughts Experiments and Qualitative Reasoning,” Phillips Laboratories, Briarcliff Manor,
NY, November 15, 1989.

• “Thoughts Experiments and Qualitative Reasoning,” Computer Science and Engineering Sem-
inar, Univ. of Louisville, Louisville, KY, Dec. 1, 1989.

• “Applying Non Numeric Data to Classification and Risk Analysis,” Amoco Research Center,
Tulsa, OK, June 1990.

• “Second Generation Expert Systems: Model-Based Reasoning and its Applications,” Silver
Jubilee Session of the Computer Society of India, Calcutta, India, Nov. 2, 1990.

• “Knowledge-Based Systems: Second Generation Business Applications,” Two-day intensive
course, IBC Technical Services, Nov. 21-22, 1990, London, UK.

• “Applying Non Numeric Data to Classification and Risk Analysis,” Amoco Research Labs,
Tulsa, OK, May 1991.

• “Knowledge-Based Systems: Second Generation Business Applications,” Invited Speaker, Data
Processing Managers Association, Nashville, TN, December 1991.

• “Modeling for Diagnosis of Complex Continuous-valued Systems,” Stanford University, Stan-
ford, CA, March 1992.

• “PLAYMAKER: A Knowledge-based Approach to Characterizing Hydrocarbon Plays,” Insti-
tute for Petroleum in Colombia (ICP), Bucaramanga, Colombia, June 1992.

• “Model-based Reasoning and its Applications,” University of Los Andes, Bogota, Colombia,
June 1992.

• Panel on “Role of Uncertainty in Expert Systems for Exploration Activities,” Conference on
Artificial Intelligence in Petroleum Exploration and Production, Houston, TX, July 1992.

• “Database Mining,” Conference on AI in Petroleum Exploration and Production (CAIPEP-93),
Dallas, TX, May 1993.

• “An Efficient Scheme for Diagnosis of Complex, Continuous Systems,” (i) The University of
Tokyo, Tokyo, Japan to a consortium of Japanese industry, June 1993, (ii) Hitachi Advanced
Research Labs, Tokyo, Japan, June 1993, (iii) Toshiba SSEL, Kawasaki City, Japan, June
1993, (iv) Mitsubishi Research Institute, Tokyo, Japan, June 1993.

• “Conceptual Clustering and Knowledge Discovery in Databases,” (i) Teijin Labs, Kawasaki
City, Japan, June 1993, (ii) Fujitsu Research Labs, Japan, June 1993.

• “Second Generation Expert Systems,” Teijin Labs, Kawasaki City, Japan, June 1993.

• “Intelligent Manufacturing Systems: State of the Art in U.S. and Japan,” U.S.-Japan Program,
Vanderbilt University of Public Policy Studies, Nashville, TN, November 1993.
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• “Applications of AI to the Oil Industry,” National Center for Software Technology, Bombay,
India, December 1993.

• “Intelligent Manufacturing Systems: State of the Art,” National Center for Software Technol-
ogy, Bombay, India, December 1993.

• “Intelligent Manufacturing and Environmentally Conscious Manufacturing,” CAD Center, In-
dian Institute of Technology, Bombay, December 1993.

• “Scientific Discovery in Geological Databases,” Arco Research Labs, Plano, TX, May 1994.

• “Intelligent and Environmentally Conscious Manufacturing,” School of Engineering, Tennessee
State Univ., February 1995.

• “Intelligent Scheduling and Planning for Holonic Systems,” Toshiba Corp., Kawasaki City,
Japan, May 1995.

• “Modeling Hybrid Systems for Diagnosis,” Mitsubishi Research Inst., Tokyo, Japan, May 1995.

• “Workshop on LCA Methodology and ECMM Analysis,” Intl. Conf. on Industrial Waste Min-
imization, Taipei, Taiwan, Nov. 1995.

• “Intelligent Learning Environments: The Next Generation,” National Central University, Tai-
wan, Nov. 1995.

• “Planning under Uncertainty by Spreading Activation Through an Adaptive Planning Net-
work,” Tokyo-Denki Univ., Saitama, Dec. 1996.

• “Monitoring, Prediction and Fault Isolation in Dynamic Physical Systems, PNC, Mito, Japan,
Dec. 1996.

• “Macrocontexts plus Microworlds: The Jasper Project and AdventurePlayer,” Univ. of Electro-
Communications, Chofu, Tokyo, Japan, Dec. 1996.

• “Planning and Distributed Scheduling for Intelligent Manufacturing,” Toshiba Manufacturing
Engineering Research Center,, Yokohama, Japan, Dec. 1996.

• “Assessment of Domain Learnability (ADL) in the Context of AC and DC Circuit Problem
Solving,” NPRDC, San Diego, CA, July 1997.

• “IMA and Spreading Activation for Flexible Robotics Systems,” Tokyo-Denki Univ., Saitama,
Aug. 1997.

• “Fault Isolation from Transients in Dynamic Physical Systems,” Univ. of Osaka ISIR, Osaka,
Japan, Aug. 1997.

• “Formal Specifications of Hybrid Dynamic System Models,” Univ. of Osaka ISIR, Osaka,
Japan, Aug. 1997.

• “Distributed Scheduling for Holonic Manufacturing Systems,” Toshiba Corp., SSEL Division,
Kawasaki City, Japan, Aug. 1997.

• “EcoDS: A Decision Support System for Streamlined LCA,” Japan LCA Forum, Tokyo, Japan,
Aug. 1997.
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• “What every DXer should know about Systems Theory,” Eighth Intl. Workshop on Principles
of Diagnosis (DX-97), with M.J. Chantler, Mont. St. Michel, France, Sept. 1997.

• “Monitoring, Prediction, and Fault Isolation in Complex Physical Systems,” Univ. of Paris-
Nord (XIII), Villetaneuse, France, Sept. 1997.

• “Formal Specifications of Hybrid Dynamic System Models,” Knowledge Systems Laboratory,
Dept. of Computer Science, Stanford Univ., Palo Alto, CA, Dec. 1997.

• “Formal Specifications of Hybrid Dynamic System Models,” Xerox PARC, Palo Alto, CA, Dec.
1997.

• “Fault Isolation from Transients in Dynamic Physical Systems,” HP Labs, Palo Alto, CA, Dec.
1997.

• “A Comprehensive Framework for Model-based Monitoring and Diagnosis,” NASA Ames Re-
search Center, Mountain View, CA, Sept. 1998.

• “Modeling and Analysis of Hybrid Dynamic System ,” KSL Seminar Series, Stanford Univer-
sity, CA, Oct. 1998.

• “A Comprehensive Framework for Model-based Monitoring and Diagnosis,” Nobots Seminar
Series, Stanford University, CA, Oct. 1998.

• “A Comprehensive Framework for Model-based Monitoring and Diagnosis,” AI Seminar Series,
SRI International, Menlo Park, CA, Nov. 1998.

• “Knowledge Representation and Reasoning for Multidisciplinary Design,” DARPA RaDeo Meet-
ing, Seattle, WA, February 1999.

• “A Model-based approach to Fault Detection and Isolation for Complex Physical Systems,”
IRISA, Rennes, France, March 2000.

• “Applying the Hidden Markov Methodology to Unsupervised Learning of Temporal Data,”
Keynote Lecture, CIMA 2001: Computational Intelligence: Methods and Applications, Bangor,
Wales, UK, June 19-22, 2001.

• “An Integrated Approach to Fault Detection and Isolation in Complex Hybrid Systems,” NASA
Ames Research Center, Mountain View, CA, July 2002.

• “ Fault Diagnosis and Fault-Adaptive Control in Embedded Systems,” NASA Johnson Space
Center, Houston, TX, October 2002.

• “Teachable Agents and Student Learning,” Learning Federation Workshop on Gaming and
Simulation, Orlando, FL, December 2002.

• “Learning by Teaching: A New Agent Paradigm for Educational Software,”, Workshop on
Educational Agents: More than virtual tutors, Vienna, Austria, June 2002.

• “Towards Long-term Autonomy in Embedded Systems: Hybrid Modeling, FDI, Fault-Adaptive
Control, and IVHM,” NASA Ames Research Center, Mountain View, CA, July 2003.

• “Evaluating Teachable Agents: Educational Software that implements the Learning by Teach-
ing Paradigm,” Dagsthul Seminar on Embodied Conversational Agents, Dagsthul, Germany,
March 2004.
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• “Qualitative Modeling and Cognitive Science,” Symposium Presentation at the 26th Annual
Cognitive Science Conference, Chicago, IL, August 2004.

• Three lectures: (i) “Model-based Diagnosis of Continuous Systems,” (ii) “Model-based Diagno-
sis of Hybrid Systems,” and (iii) “Hierarchical, Limited Look Ahead Control,” Spanish Summer
School on Fault Detection and Diagnosis of Complex Systems, Penaranda de Duero, Burgos,
Spain, June 2006.

• “A New Approach to Designing Intelligent Learning Environments Exploring the value of
Learning by Teaching,” University of Arkansas at Little Rock, October 13, 2006.

• “Teachable Agents and the Role of Metacognitive Support in Learning by Teaching Environ-
ments,” University of Memphis Cognitive Science Seminar Series, March 2007.

• “Issues in Efficient Simulation of Component-Oriented Hybrid System Models,” 2007 Summer
Simulation Conference; Special Track on Computational Modeling and Simulation of Embedded
Systems, San Diego, CA, July 2007.

• “Building Students’ Metacognitive Skills through Interactions with Computer-based Teachable
Agents,” 2008 IES Research Conference, Washington, D.C., June 11, 2008.

• “A Learning by Teaching Approach to Help Students Develop Self-Regulatory Learning Skills
in Middle School Science Classrooms,” Enhancing Learning Using Adaptive Computerized Tu-
toring in K-12 Settings symposium, 30th Annual Meeting of the Cognitive Science Society,
Washington, D.C., July 2008.

• “Model-based Diagnosis of Hybrid Systems,” Tutorial Presented at International Conference
on Prognostics and Health Management, Denver, Colorado, October 2008.

• “Towards Intelligent Embedded Systems: Hybrid Modeling, Diagnosis, and Fault-Adaptive
Control,” Ecole Polytechnic, Lille, France, June 18, 2009.

• “Robust Distributed Diagnosis of Complex Systems using Dynamic Bayes Nets,” University of
Valladolid, Spain, June 28 2009.

• “Self-Cognitive Capability for Anomaly Detection, Fault Analysis, and Prognosis,” Center for
Advanced Life Cycle Engineering, University of Maryland, College Park, MD , November 5,
2009.

• “Promoting Self-Regulated Learning Skills through Social Interactions in Agent-Based Envi-
ronments,â? Theme-Based Invited Talk (DIGITEL) at 17th Intl. Conf. on Computers in
Education, Hong Kong, China, Nov. 30-Dec. 4, 2009.

• “Choice-Adaptive Intelligent Learning Environments (CAILE),â? Renowned Researcher Talk
at Interactive Event: Applications of Virtual Agents, Student Modeling, and Knowledge Engi-
neering in Education, 17th Intl. Conf. on Computers in Education, Hong Kong, China, Nov.
30-Dec. 4, 2009.

• “Robust Distributed Diagnosis of Complex Systems using Dynamic Bayes Nets,” Linkoping
University, Linkoping, Sweden, December 16, 2009.

• “Robust and Efficient Model-based Methods for FDI in Physical Systems, Scania Research
Labs, Stockholm, Sweden, December 20, 2009.
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• “Cross-Exchanges between Mobile and Game-Based Learning,” Third International Conference
on Digital Games and Toy-Enhanced Learning, Kaohsiung, Taiwan, April 2010.

• “Modeling and Measuring Self-Regulated Learning Skills in Teachable Agent Environments,”
AAAI Fall Symposium FS-02 on Cognitive and Metacognitive Educational Systems (MCES),
Arlington, VA, Nov. 2010.

• “Robust Model-based Diagnosis of Dynamic Systems,” 23rd Australasian Joint Conference on
Artificial Intelligence, Adelaide, Australia , December 2010.

• “Research Panel on Height of Graduate Students,” 18th Intl. Conf. on Computers in Educa-
tion, Putrajaya, Malaysia, November 2010.

• “Robust, Distributed Diagnosis of Complex Systems using Dynamic Bayes Nets,” Honeywell
Technical Center, Minneapolis, MN, February 11, 2010.

• “Self-Cognitive Capability for Anomaly Detection, Fault Analysis, and Prognosis,” Center for
Advanced Life Cycle Engineering, University of Maryland, College Park, MD, November 5,
2010.

• “Advances in PHM, Anomaly Detection, Fault Analysis and Prognosis,” IEEE Prognostics and
Health Management Conference, Shenzhen, China, May 2011.

• “Data Mining for Diagnosis,” Annual Conference of the Prognostics and Health Management
Society - PHM 2011, Montreal, Canada, September 2011. Invited Tutorial.

• “Educational Data Mining,” Institute of Education Sciences (IES) Technical Working Group
Meeting on Educational Data Mining, SRI International, September 2011.

• “Data Mining for Anomaly Detection and Diagnosis: A Case Study,” 22nd Intl. Workshop on
Principles of Diagnosis (DX-2011), Murnau, Germany, October 2011.

• “Game-Based and Toy-Enhanced Learning: Research Challenges,” Height of Graduate Stu-
dents Mini-symposium, 19th International Conference on Computers in Education, Chiang
Mai, Thailand, December 2011.

• “Using Conversational Agents in Learning by Teaching Environments to Promote Metacog-
nition in Middle School Science Classrooms,” National Tainan University, Tainan, Taiwan,
National Central University, Jhongli, Taiwan, May 2012.

• “Data Mining Methods to Support Real World Diagnostics and Prognostics,” 2012 Prognostics
and System Health Management Conference (PHM 2012), Beijing, China, May 2012.

• “A Model-Based Approach to Prognostics of Electronic Capacitors: Accelerated Experiments
for Electrical and Thermal Overstress Conditions,” GE Tech Center, Bangalore, India, July
17, 2012.

• “Educating Our Students through Games,” CGAMES Conference, Louisville, KY, August-
Sept. 2012.

• “Open-ended Environments That Help Middle School Students Develop Metacognitive Strate-
gies for Learning Science,” University of Pittsburgh Learning Research and Development Center
(LRDC) 50th Anniversary Distinguished Speaker Series, Pittsburgh, PA, April 4, 2013.
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• “Metacognition and Self-Regulation,” ARL GIFT User Meeting, Memphis, TN, July 13, 2013.

• “Betty’s Brain: Helping Middle School Students Develop Metacognitive Strategies for Learning
Science,” American Psychological Association, Division 3 (Experimental Psychology) Sympo-
sium on Technological Innovations in Education, Honolulu, Hawaii, August 2013.

• “Case Studies in Qualitative Modeling and Reasoning,” QR 2013 - 27th Qualitative Reasoning
Workshop, Schloss Etelsen, Bremen, Germany, Aug. 27-30, 2013.

• “Model-based Diagnosis - Where Are We? And Where Do We Go from Here?” Panel Discussion
at International Workshop on Principles of Diagnosis, Graz, Austria, September 2015.

• “Analyzing Students’ Learning Behaviors in Open Ended Learning Environments (OELEs),”
Cognitive Science Invited Speaker Series, Department of Philosophy, The Faculties of Human-
ities and Theology, Lund University, Sweden. October 21, 2015.

• “CTSiM: A Computational Thinking Environment for Learning Science using Simulation and
Modeling,” Sixth International Conference to review research on Science, Technology and Math
Education (epiSTEME 6), Mumbai, India, December 15-18, 2015.

• “AI in Open-Ended Learning Environments: Betty’s Brain,” Workshop on Open Ideas at
Pearson: Sharing Independent insights on the big, unanswered questions in education, UCL
Knowledge Lab, London UK, March 2016.

• “Using Analytics and Mining to Analyze and Support Students in Open Ended Learning En-
vironments,” Virginia Tech Graduate Seminar in Engineering Education, November 18, 2016.

• “Building Adaptive Scaffolding in CTSiM: A computational Thinking Environment for Learn-
ing Science using Simulation and Modeling,” Keynote Talk, Fifth International Conference on
Educational Innovation through Technology. (EITT 2016). Tainan, Taiwan, September 22-24,
2016.

• “Using Analytics and Mining to Analyze and Support Students in Open Ended Learning En-
vironments,” SRI International, Menlo Park, CA, Sept 14, 2017.

• “Diagnosis-Driven Prognosis for Decision Making,” NASA Ames Research Center, Moffett
Field, CA, Sept 15, 2017.

• “CTSiM: A Computational Thinking Environment for Learning Science using Simulation and
Modeling,” Carnegie Mellon University, PIER: PIER: Program in Interdisciplinary Education
Research, Pittsburgh, PA, Nov 27, 2017.

• “Using Analytics and Mining to Analyze and Support Students in Open Ended Learning En-
vironments,” Carnegie Mellon University, Department Colloquium, Pittsburgh, PA, Nov 28,
2017.

• “CTSiM: A Computational Thinking Environment for Learning Science using Simulation and
Modeling,” International Conference on Computational Thinking in Education, Hong Kong,
July 13-15, 2017.

• “How Artificial Intelligence and Machine Learning can improve Educational Excellence,” Daman-
hour University, Damanhour, Egypt, August 11, 2018.
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• “C2STEM: Collaborative, Computational STEM Learning Environment,” IIT Bombay Dia-
mond Jubilee Celebrations, Mumbai, India, November 19, 2018.

• “Using Analytics and Mining to Analyze and Support Students in Open-Ended Learning Envi-
ronments,” Interdisciplinary Program in Educational Technology, IIT Bombay, Mumbai, India,
November 20, 2018.

• “Combining Data-Driven and Model-Based Methods to Improve Diagnosis of Complex Sys-
tems,” ETH Zurich, Switzerland. February 4, 2019.

• “Betty’s Brain: An Open-Ended Learning Environment for Learning Middle School Science,”
ANIMATAS EPFL Winter School. Lausanne, Switzerland. February 6, 2019.

• “Data-Driven Methods to Improve Diagnosis of Complex Systems. Polytech Nancy,” University
of Lorraine, France. March 6, 2019.

• “Combining Data-Driven and Model-Based Methods to Improve Diagnosis and Control of
Complex Systems,” CID CRAN Labs, Nancy, France. March 7, 2019.

• “Using Analytics and Mining to Analyze and Support Students in Open Ended Learning Envi-
ronments,” Third Global Summit of AI and Big Data in Education. Collaborative Innovation
Center of Assessment for Education. Beijing Normal University, August 1, 2019.

• “Improved Learner Modeling in support of Self-Improving Tutoring System,” 7th Cyber Psy-
chology and Behavioral Seminar. Central China Normal University, Wuhan. October 10, 2019.

• “Betty’s Brain: An Open-Ended Learning Environment for Learning Middle School Science,”
Harvard University Graduate School of Education. March 3, 2021.

• “Learner Modeling in support of Self-Improving Tutoring Systems,” ARL Workshop on SWOT
Analysis of Intelligent Tutoring Systems. Memphis, TN, Sept 23, 2021.

• “Individual and Team Training in Battle Drill Operations,” University of Central Florida,
Learning Sciences Cluster, October 14, 2021.

• “AI-Empowered Open-Ended Learning Environments in STEM Domains,” University of Rochester,
Dept. of Computer Science, November 12, 2021.

• “Betty’s Brain: An Open-Ended Learning Environment for Learning Middle School Science,”
Digital Promise, February 1, 2022.

• “Open Ended Learning Environments (OELEs) to Support Learning and Training,” Aug-
mented Intelligence Workshop, August 25, 2022.

• “Multimodal Learning Analytics for Open-Ended Learning Environments (MMLA),” Expert
Talk. Center for Integrative Research in Computing and Learning: Shaping AI and Emerging
Technologies to Empower Learning Communities. Arlington, VA, Nov. 2, 2023.

• “Artificial companions of 2040: Imagination and conjectures triggered by the current ChatGPT
and their roles in the Seamless AI World.” MetaAces, Metaverse and Artificial Companions in
Education and Society, Taipei, Taiwan, 2023.
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• “Assessing Student Learning in Open Ended Learning Environments from Sequential to Mul-
timodal Data Analysis,” International Conference on Educational Data Mining, Invited Talk
for Test of Time Award, 2023; July 14-17, 2024, Atlanta, GA.

• “Instructional Design to Support Open-Ended Learning: The SPICE Curriculum,” Interna-
tional Symposium “Integration of Discovery and Instruction, July 2-3, 2024, Freiburg, Ger-
many.

• “Harnessing Multimodal Analytics in the Classroom to Understand Students’ Collaborative
Learning Behaviors,” Keynote 15th International Learning Analytics and Knowledge Confer-
ence (LAK 2025), Dublin, Ireland, March 2025.

Research Proposals

Funded Research

List of Funded Proposals

Currently funded proposals

1. “: Implementing Betty’s Brain in the PILA Environment - Phase 5,” OECD PILA,
$55,000, PI, October 2021 to January 2025.

2. Learning Engineering Virtual Institute (LEVI): ALTER-Math: AI-augmented Learning-
by-Teaching to Enhance and Renovate Math Learning, Schmidt Futures, $1,498,920,
October 2023 to January 2027.

3. NSF AI Institute: The Institute for an AI-Engaged Future of Learning (ENGAGE
AI), NSF, $4,149,999, October 2021 to September 2026.

4. Collaborative Research: An Interdisciplinary Approach to Prepare Undergrad-
uates for Data Science Using Real-World High Frequency Data, NSF, $631,435,
October 2019 to September 2025.

5. Multimodal Analytics for Learner Modeling and After-Action Review in Synthetic
Training Environments, U.S. Army Simulation and Training Center, $1,261,988, June 2025
to May 2028.

6. Collaborative Research: Supporting Teacher Customizations of an Integrated Sci-
ence, Engineering, and Computational Thinking Curriculum Unit,, NSF, $674,999,
August 2024 to July 2028.

7. GENAI Empowered National Initaitive for Uplifting STEM Education, IES, $
2,784,305, September 2024 to August 2029.

8. Planning Grant: Towards Responsible Design, Development, and Deployment of
a GenAI-enabled System for Dispatcher Training in Emergency Response, NSF,
$284,305, September 2024 to August 2026.

9. Securing High-Density Urban Airspaces, NASA ULI, $1,650,000, September 2024 to
August 2027.

10. MOMENTS: An event-based system to support self-regulation during mixed real-
ity simulation learning, NSF, $899,421, August 2024 to July 2027.
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Research Supervision

Ph.D. Theses

1. David Hibler, “The Thought Experiment Method: A New Approach to Qualitative Reasoning,”
January 1992.

2. Xudong Yu, “Multi-level Reasoning applied to Diagnosis of Complex Continuous-valued Sys-
tems,” December 1992.

3. Gyesung Lee, “Increasing Reliability and Efficiency for Knowledge-Based Systems,” May 1994.

4. Anne-Marie Tharpe, “A Problem-Based Curriculum in a Computerized Learning Environment
for Training in the Field of Audiology,” (Audiology and Speech Sciences), May 1994.

5. Margaret Curtin, “A Decision-making Framework for Environmentally Conscious Manufactur-
ing,” (Management of Technology, joint supervision with K. Kawamura), June 1995.

6. Thaddeus Crews, “AdventurePlayer: Macrocontexts plus Microworlds,” July 1995.

7. Jerry Weinberg, “Syndromic Abstraction: A Method of Exploiting Domain Structure to Focus
Abductive Reasoning in Association Based Representations,” August 1996.

8. Pieter Mosterman, “Hybrid Dynamic Systems: A hybrid Bond Graph Modeling Paradigm and
its Application in Diagnosis,” May 1997.

9. Ravi Kapadia, Model-based Support for Parametric System-Level Design Optimization,” Nov.
1999.

10. Cen Li, “A Bayesian Approach to Temporal Data Clustering using the Hidden Markov Model
Methodology,” August 2000.

11. Sriram Narasimhan, “Model Based Diagnosis of Hybrid Systems,” July 2002.

12. Eric Manders, “A combined statistical detection and qualitative fault isolation scheme for
abrupt faults in dynamic systems,” June 2003.

13. Rajive Dhingra, “A Streamlined LCA Approach for Conducting a Cost and Residual Risk
Based Evaluation of Automobile Recycling Alternatives in the U.S., Japan, and Europe,” May
2004.

14. Thomas Katzlberger, “Learning by Teaching Agents,” December 2004.

15. Krittaya Leelawong, “Using the Learning-by-Teaching Paradigm to Design Intelligent Learning
Environments,” August 2005.

16. Indranil Roychoudhury, “Distributed Diagnosis of Continuous Systems: Global Diagnosis through
Local Analysis,” August 2009.

17. John Kinnebrew, “Global Sensor Web Coordination and Control Using Multi-Agent systems,”
August 2010.

18. Chetan Kulkarni, “A Physics-Based Degradation Modeling Framework for Diagnostic and Prog-
nostic Studies in Electrolytic Capacitors,” December 2012.
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19. Daniel Mack, “Anomaly Detection from Complex Temporal Sequences in Large Data,” May
2013.

20. James Segedy, “Adaptive Scaffolds in Open-Ended Computer-Based Learning Environments,”
June 2014.

21. Joshua Carl, “High Performance Numerical Simulations to Support System Level Design,”
December 2015.

22. Satabdi Basu, “Fostering Synergistic Learning of Computational Thinking and Middle School
Science in Computer-based Intelligent Learning Environments,” April 2016.

23. Hamed Khorasgani, “Model- and Data-Driven approaches to Fault Detection and Isolation in
Complex Systems,” December 2017.

24. Yi Dong, “Modeling Students’ Learning Behaviors in Open-Ended Learning Environments,”
August 2018.

25. Mona Emara, “Measuring and Supporting Self-Regulated Learning in problem solving with an
Intelligent Multi-agent Learning Environment,” August 2018.

26. Ningyu Zhang, “Supporting the Integrated Learning of Science, Engineering, and Computa-
tional Thinking in an Open-ended Learning Environment,” August 2020.

27. Avisek Naug, “Deep Learning Methods Applied to Modeling and Policy Optimization in Large
Buildings,” June 2022.

28. Nicole Hutchins, “Co-Designing Teaching Augmentation Tools to Support the Integration of
Problem-Based Learning in K-12 Science,” August 2022.

29. Anabil Munshi, “An Adaptive Scaffolding Framework for Self-Regulated Learning in an Open-
Ended Learning Environment,” August 2022.

30. Bernard Yett, “Combining Block-Based Programming with Robotics Kits to support a Middle
School Computing Curriculum,” May 2023.

31. Ibrahim Ahmed, “Adaptive Fault-Tolerant Control Using Reinforcement Learning,” July 2023.

32. Timothy Darrah, “A Health-Aware Replanning Framework for Unmanned Aerial Vehicles in
Stochastic Environments,” September 2023.

33. Caitlin Snyder, “Understanding Students’ Collaborative Problem-Solving during STEM+C
Learning Using Multimodal Analysis,” July 2024.

34. Caleb Vatral, “Design and Development of Educational Technology to Support Collaborative
Debriefing for Nurse Training,” August 2024.

Current Ph.D. Candidates

Eduardo Davlos (RA) Clayton Cohn (RA)
Austin Coursey (NSF Fellowship) Abel Diaz Gonzalwz (RA)
Joyce Fonteles (RA) Shruti Jain (RA)
Surya Rayala (RA) Divya Mereddy (TA)
Jasmine Guo (RA) Lucia Fang (RA)
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Professional Societies

Association for Advancement of Artificial Intelligence IEEE Computer Society
Sigma Xi Research Society Association for Computing Machinery
Artificial Intelligence in Education (AI-ED) International Society for the Learning Sciences
American Association for Advancement of Science American Society for Engineering Education
Asia Pacific Society for Computers in Education

Professional Activities (External)

• Editorships:

– Guest Editor, Special Issue of the International Journal of Approximate Reasoning on
Belief Revision and Belief Maintenance, 1992.

– Guest Editor, Special Issue on Learning Systems for Science and Technology Education,
B. Bredeweg and B. McLaren, IEEE Transactions on Learning Technologies, 2013.

– Guest Editor, Special Issue on Model-based Diagnosis: Facing Challenges in Real-world
Applications, P. Struss, G. Provan, J. de Kleer, co-editors, IEEE Transactions on Systems,
Man, and Cybernetics, Part A, June 2010.

– Guest Editor, Special Issue on Diagnosis of Complex Systems: Bridging the Gap be-
tween the FDI and DX communities, M.O. Cordier, J. Lunze, L. Trave-Massuyes, and M.
Staroswiecki, co-editors, IEEE Transactions on Systems, Man, and Cybernetics, Part B,
Oct. 2005.

– Associate Editor, IEEE Transactions on Systems, Man, and Cybernetics - Systems (past)

– Associate Editor, IEEE Transactions on Learning Technologies (past)

– Associate Editor, International Journal of Educational Data Mining (past)

– Editorial Board, Educational Technology and Society Journal (past).

– Editorial Board, Journal of Metacognition and Learning (past).

– Editorial Board, International Journal of Smart Learning Environments

– Associate Editor, IEEE Transactions on Knowledge and Data Engineering. (past)

– Associate Editor, Applied Intelligence: The International Journal, Springer. (past)

– Associate Editor, International Journal of Prognostics and Health Management.

– Advisory Board, International Journal of Smart Learning Environments.

– Editorial Board, International Journal of Artificial Intelligence in Education.

– Editorial Board, Journal of Surveillance, Security and Safety.

– Associate Editor, Research: AAAS/Science Partner Journal (China).
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