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A. Personal Statement  My entire professional career has focused on the academic activities of teaching, practice and research, including administration of an academic department (Obstetrics and Gynecology).  I’ve been an early adopter of laparoendoscopic surgery, and training with simulation with the goals of fostering improved performance of trainees and patient safety.  My recent co-founding of Innovation in Learning, Inc. seeks to translate lessons learned during the past decade into useful virtual learning environments with the same goals, improved performance of learners & patient safety.

B.1 Positions and Employment:
1965-1967
Clinical Assistant Professor, Department of Obstetrics and Gynecology, Univ. of Oregon School of Medicine, Portland, OR (NIH Fellow, H.J. Tatum, MD, PhD, Antonio Colas, MD, PhD – NCI, and Josiah Macy, Jr. Faculty Fellow)

1967-1969
Assistant Professor of Obstetrics and Gynecology, Univ. of Washington School of Medicine, Seattle, WA

1969-1972  Associate Professor of Obstetrics and Gynecology, Univ. of Washington School of Medicine, Seattle, WA

1972-1976  Professor of Obstetrics and Gynecology, Univ. of Washington School of Medicine, Seattle, WA

1976-1984
Professor and Chair, Department of Gynecology and Obstetrics, Stanford University School of Medicine, Stanford, CA

1976-1984
Chief of Service, Member Executive Committee, Member, Clinical Advisory Committee, Stanford University Medical Center, Stanford, CA

1984-1994
Professor of Obstetrics and Gynecology, Director of Gynecology, Department of Gynecology and Obstetrics

1994-2008
Professor (Emeritus) and Past Chair, Dept. Obstet. & Gynecol. and Assoc. Dir. SUMMIT (Stanford Univ. Medical Media & Information Technologies) & Director, Surgical Simulation, Stanford Univ. Sch. Medicine

2008-present Professor (Emeritus) and Past Chair, Dept. Obstet. & Gynecol., Stanford University School of Medicine, Stanford, CA;  Exec, Medical Officer, Innovation in Learning, Inc. Los Altos, CA  

B.2  Honors, Committees and Public Service:

1958    Medical Degree with Honors: Student Research Achievement Award (Biochemistry); Univ. Oklahoma SoM

1966    Appointment as Josiah Macy, Jr. Faculty Fellow during Post-doctoral Fellowship; Univ. Oregon Health Sci. Ctr.

1970    President’s Award, Am. College of Obstet. and Gynecol. (Estrogen Receptors in Brain);  Univ. Washington

1970-1978 Associate, Acting Editor, Gynecologic Investigation, an International Journal of the Science of Reproduction, Karger, Publ., Basel, SW

1974-1978   Member, PHS (NIH); Study Section, Human Embryology and Development (HED)

1979-1981   Chairman, PHS (NIH); Study Section, Human Embryology and Development (HED)

1978   Chairman, Reproductive Dysfunction Study Group, SCOMSEC - Scientific Group on Methodologies for the Safety Evaluation of Chemicals; sponsored by Scientific Committee on Problems of the Environment (SCOPE), and WHO, Lago Majore, ITALY

1980
Invited Presentation, NIH Consensus Development Conference on Magnetic Resonance Imaging: “Reprod.Tox.Studies, Gamete & Embryotoxicity & Teratogenesis”, Bethesda, MD

1998    Chairman; Women’s Healthcare Session, MMVR VII, Jan., San  Francisco, CA

1999    Keynote Speaker, IEEE/CBMS, “From Slices to Surgical Simulation: What Do Surgeons Want?”, June '99, Stamford, CT

2000  • Keynote Speaker, MMVR, Newport Beach, CA, Jan.'00, "Envisioning Healing"

• Organizer: Stereoscopic Image Session, at MMVR, Newport Beach, CA, Jan.'00-‘02

   • Invited Speaker: NIH/NICHD Planning Group (Pregnancy Research) on Nausea & Vomiting in Pregnancy,  Oct.'00, Bethesda, MD

   • Finalist, Pirelli Foundation INTERNETional Award, Edition V, April; http://summit.stanford.edu/ourwork/PROJECTS/LUCY/lucywebsite/

2002  • Recipient, Satava Award, Medicine Meets Virtual Reality, Jan., Newport Beach; Focus on Surgical Simulation

• Exhibitor (Haptics Display), Future Centrum, Telecom Italia, Opening Sept. 12th, Venice, Italy

• Keynote Speaker, “Whither Surgical Training?”, Univ. West. Austr; Perth, AU Sept.26th 

2003  • Planning Committee, Surgical Simulation Session, MMVR11, Jan. 25, 

2004-10  • Advisory Committee, AMAInc.com, sponsor of MMVR

2006  • Invited Talk: SiMErgency: A Case Study of Teaching CPR to High School Students in MMOS.  Serious Games Summit, Oct. 30, Washington, D.C.

2007  • Invited Talk: Case Studies of Medical Training in Virtual Worlds, Serious Games Institute, Univ. Coventry, UK.    2008  • Tele-presentation on Mixed Reality for CPR. Serious Games Institute, Univ. Coventry, UK.

2008  •
Invited Inaugural Address (Second Life), iVAS (internat.Virtual Assoc. Surgeons); “On Developing Scenarios”

2009  •
Invited Online Virtual Demo (OLIVE), Nat’l Ass’n. Medical Sim, Manchester, UK

2010  •
CINHC Tutorial – Virtual Environments for Nursing, March 2010, Los Angeles, CA

C. Selected Peer-reviewed Publications – past 3-years:

108. Heinrichs WL, Kung S-Y, Dev P, Design and Implementation of Rule-based Medical Models: An In Silico Patho-physiological Trauma Model for Hypovolemic Shock/ Proceedings, MMVR2008, Long Beach, CA Jan. 2008; 159-164, IOS Press.  Describes the Rules for creating an evidence-based model constructed as a Hierarchical Finite State Machine (HFSM) 
109. Heinrichs WL, Youngblood P, Harter PM, Dev P. Simulation for Team Training and Assessment: Case Studies of Online Training with Virtual Worlds. 2008 World Journal of Surgery; Special Issue, 32; 161-170.  Four studies are described illustrating VWs built with four different platforms used since 1998: VRML, Atmosphere, OLIVE and SecondLife. 
110. Youngblood P, Harter P, Srivastava S, Wallin C-J, Fellander-Tsai L, Moffet S, Heinrichs WL. Design, Development and Evaluation of an Online Virtual Emergency Department for Training Trauma Teams. 2008 Simulation in Healthcare: 3(3) Fall: 146-153. Describes the first demonstration that learning outcomes are equivalent in VWs (Atmosphere) and with high-fidelity mannequins. 

111. Dev P, Heinrichs WL, Learning Medicine Through Collaboration and Action: Collaborative, Experiential, Networked Learning Environments, 2008 Virtual Reality, Special Edition on VR and Medicine 12(4), 215-234. Describes three yrs. of research with advanced networks supporting haptics, focused on online education, including rich-media, simulations, and VWs.

112. Yellapragada, B, Dev P, Heinrichs WL. Pilot Study:  CPR Training in Virtual Worlds: Second Life. Student report submitted in partial fulfillment of High School Graduation requirements – The Harker School, San Jose, CA 2009.  Describes a formative study among high school students practicing recuscitation in a medical clinic constructed in SecondLife (linden Labs)
113. Creutzfeld J, Hedman L, Medin C, Heinrichs WL, Tsai L, Virtual Worlds for Scenario Based Repeated Team Training of Cardiopulmonary Resuscitation in Medical Students – A Pilot Study. In press, 2010 Journal of Medical Internet.  Describes the efficacy of learning among medical students; retention is poor over a six-month interval. 

114.  Heinrichs WL, Harter P, Youngblood P, Kusumoto L, Dev P. Training Healthcare Personnel for Mass Casualty Incidents in a Virtual Emergency Department; VED II. In press, 2010 Pre-hospital and Disaster Medicine. 25(5); xx-xx  Describes studies with the OLIVE platform among 22 practicing MDs and RNs in EM, showing that most (about 85%) valued the VW-supported learning experience, found it easy to use, and recommended its’ inclusion in regular preparedness training.

115. Heinrichs WL, Surgical Simulation: Supporting a Culture of Patient Safety, in Prevention and Management of Laparoendoscopic Surgical Complications, 3rd Edition; Edited by Camran Nezhat, for the Society of Laparoendoscopic Surgery. Jan 2010

116.  Website: Dev P, Heinrichs WL.  http://www.Innovationinlearning.com   Jan 2008

D. Research Support – Projects Completed During the Last 3 Years:

• Wallenberg Global Learning Network (WGLN II) Development Grant 2005-08 

 9/1/05 to 3/31/07; $104,917 and 9/1/06 to 1/15/08; $104,127; Heinrichs (PI)

SiMErgency: Web-Based Simulation of Medical Emergencies for Teaching HS Students

Description: Design, development and evaluation of online, virtual world scenarios to teach high school students to respond to medical emergencies that require CPR. Validation studies focused on retention of CPR protocol, improved individual and team performance, increased confidence/self-efficacy and motivation.  Role: PI

• Department of Defense Medical Research (TATRC)/ subcontract (W81XWH05C0040-001) from Forterra Systems, Inc.; Dev (PI): Phases 1 & 2: 01/03/05 – 07/12/07; $235K (@SUMMIT); Phase 3: 7/13/07 – 4/30/08; $75K @SUMMIT; Phase 4: 10/20/08 – 04/30/09, $30,400: Development & Enhancements of patient physiology models, related to US Army SBIR program, Medical Simulation Training on OLIVE for First Response to Chemical, Biological, Radiological, Nuclear and Explosive Incidents. Description: Curriculum design, development and evaluation for CBRNE training.  Role: Co-PI

Representative Publications (32 during the period 1998–2007, from among 114 peer-reviewed articles):

1. Dev P, Pichumani R, Walker D, Heinrichs WL, Karadi C, Lorie WA, Formative Design of a Virtual Learning Environment, Medicine Meets Virtual Reality, Art, Science, Technology” Healthcare (R)evolution, J.D. Westwood, H.M. Hoffman, D. Stredney, S. Weghorst, (Eds), IOS Press and Ohmasha, 1998 San Diego, CA, p.392-398.Stud Health Technol Inform.1998;50:392-8.
2. Heinrichs WL, Pichumani R, Dev P, Information Frames and Concept Maps: A New Multimedia Approach to Web-based Learning of Biology and Medicine, Medicine Meets Virtual Reality, Art, Science, Technology: Healthcare (R)evolution, J.D. Westwood, H.M. Hoffman, D. Stredney, S. Weghorst, (Eds), IOS Press and Ohmasha, 1998 San Diego, CA, p. 370-372. 
3. Heinrichs WL, Pichumani R, Mather R, Dev P. Information frames: a new multimedia approach to Web-based learning of biology and medicine. Stud Health Technol Inform. 1998. 50: 370-2.

4. Dev P, Pichumani R, Walker D, Heinrichs WL, Karadi C, Lorie W. Formative design of a virtual learning environment. Stud Health Technol Inform. 1998; 50: 392-8. 

5. Pichumani R., Walker D., Heinrichs W. L., Karadi C, Lorie W. A., Dev P. (1998). The design of Frog Island: a VRML world for biology. In Proceedings of the Virtual Worlds and Simulation Conference (VMSIM'98). Society for Computer Simulation International. 1998, pp. 31-36. 

6. Heinrichs WL, From Slices to Surgical Simulation: What Do Surgeons Want? Keynote Address, Proc.IEEE/CBMC, June 1999, Stamford, CT 
7. Vahora F, Temkin B, Marcy W, Gorman PJ, Krummel TM, Heinrichs WL. Virtual reality and women's health: a breast biopsy system. Stud Health Technol Inform. 1999;62:367-72.
8. Heinrichs WL Envisioning Healing: Interactive Technologies and the Patient–Practitioner Dialogue, in Medicine Meets Virtual Reality, Envisioning Healing, J.D. Westwood, H.M. Hoffman, D. Stredney, S. Weghorst, (Eds), IOS Press and Ohmasha, 2000, Newport Beach, CA, p. iv-v.
9. Stephens B, Temkin B, Krummel TM, Heinrichs WL. Virtual Body Structures: A 3D Structure Tool from Visible Hunan Data. Medicine Meets Virtual Reality, Envisioning Healing, J.D. Westwood, H.M. Hoffman, G.Mogel, D.Stredney, (Eds), IOS Press and Ohmasha, 2000, Newport Beach, CA, p.323-6
10. Acosta E, Temkin B, Krummel TM, Heinrichs WL. G2H – Graphics-to-Haptic Virtual Environment Development Tool for PC’s. Medicine Meets Virtual Reality, Envisioning Healing, J.D. Westwood, H.M. Hoffman, G.Mogel, D.Stredney, (Eds), IOS Press and Ohmasha, 2000, Newport Beach, CA, p.1-3

11. Heinrichs WL, Srivastava S, Pugh CM, Rakhlin E, Montgomery K, Pichumani R, Rao S, Dev P. Visual Language to Interface Users of Educational Surgical Simulators for Fundamental Surgical Manipulations, in Proc.14th Annual Int'l Computer-Assisted Radiol.& Surgery (CARS), Ed. H-J.Lemke, San Francisco, 2000; Elsevier Publ. Amsterdam, p.29-34
12. Acosta E, Temkin B, Krummel TM, Heinrichs WL G2H--graphics-to-haptic virtual environment development tool for PC's. Stud Health Technol Inform. 2000; 70: 1-3. 

13. Stephens B, Temkin B, Krummel TM, Heinrichs WL. Virtual body structures: a 3D structure development tool from visible human data. Stud Health Technol Inform 2000; 70:323-6

14. Montgomery K; Heinrichs WL; Bruyns C; Wildermuth S; Hasser C; Ozenne S; Bailey D; "Surgical Simulator for Diagnostic and Operative Hysteroscopy", in Proc.15th Annual Int'l Computer- Assisted Radiology & Surgery (CARS) 2001 (H. Lemke ed:) Elsevier Science Press, Amsterdam, The Netherlands, 2001; p.350
15. Pugh CM, Srivastava S, Shavelson R, Walker D, Cotner T, Scarloss B, Kuo M, Rawn C, Dev P, Krummel TH, Heinrichs WL. The effect of simulator use on learning and self-assessment: the case of Stanford University's E-Pelvis simulator. Stud Health Technol Inform. 2001; 81:396-400.

16. Dev P, Heinrichs WL, Srivastava S, Montgomery KN, Senger S, Temkin B, Hasser C, Latombe JC, Heegaard J, Youngblood P, Friedman CP, Waldron KM. Simulated learning environments in anatomy and surgery delivered via the next generation internet. Medinfo. 2001;10(Pt 2):1014-8.
17. Pugh, CM; Heinrichs WL, Dev P, Srivastva S, Krummel T. Objective Assessment of Clinical Skills With a Simulator, JAMA 2001 Sep 5;286 (9):1021-3

18. Srivastava S, Heinrichs WL, Heegaard J, Cheng R, Dev P. Teaching hand anatomy with the anatomical workbench, Clinical Anatomy,2001; 14:217-21

19. Pugh CM, Srivastava S, Heinrichs WL. Visual representations of physical abilities: reverse haptic technology? Stud Health Technol Inform. 2002;85:380-1

20. Hatfield P, Temkin B, Griswold JA, Deeb SA, Dev P, Heinrichs WL, Srivastava S, Waldron K. Volumetric virtual body structures. Stud Health Technol Inform. 2002;85:185-7. 
21. Rawn CL, Reznek MA, Heinrichs WL, Srivastava S, Dev, P. & Krummel TM. Validation of an IV insertion simulator: establishing a standard simulator evaluation protocol. In 2002 Conference Proeedings: Medicine Meets Virtual Reality. Newport Beach, USA: IOS Press.

22. Dev P, Montgomery K, Senger S, Heinrichs WL, Srivastava S, Waldron KM. Simulated medical learning environments on the Internet. J Am Med Inform Assoc. 2002 Sep-Oct; 9(5): 437-47. 
23. Srivastava, S, Youngblood, P, Rawn, C, Hariri, S, Heinrichs, L, Ladd, A, Initial evaluation of a shoulder arthroscopy simulator:  Establishing construct validity, Journal of Shoulder and Elbow Surgery, 2004 13;196–205. 

24. Heinrichs WL, Srivastava S, Dev P, Chase R.  LUCY: A 3D pelvic model for surgical simulation. Special Article; J Amer Assoc Gynecol Lapar. Aug.2004, Vol. 11, No. 3, 326-331.

25. Heinrichs WL, Srivastava S, Montgomery K, and Dev P.  The fundamental manipulations of surgery:  A structured vocabulary for designing surgical curricula and simulators. Special Article; J Amer Assoc Gynecol Lapar. 2004, Vol. 11, No. 4, 450–456.

26. Youngblood P, Wren S, Srivastava S, Heinrichs WL, Williams B, Dutta R, Saenz Y, Curet M. Training in Laparoscopic Surgery:  A Comparison of Virtual Reality (VR) and Traditional Simulation Methods. J Am Coll Surg. 2005 Apr:200(4),546-51.
27.  Montgomery K, Burgess L, Dev P, Heinrichs W L. Project Hydra-A New Paradigm of Internet-Based Surgical Simulation, Proceedings of MMVR, Long Beach, CA Jan, 26,2006 IOS Press; Stud Health Technol Inform. 2006;119:399-403.
28. KUSUMOTO L, HEINRICHS WL, DEV P, and YOUNGBLOOD P.. Avatars Alive! The Integration of Physiology Models and Computer Generated Avatars in a Multiplayer Online Simulation.  Proceedings, MMVR2007, Long Beach, CA Feb. 2007 IOS Press
29. Youngblood P, Hedman L, Fellander-Tsai L, Creutzfeld J, Dev P, Srivastava S, Kusumoto L, Hendrick A, Heinrichs WL. Virtual Worlds for Teaching the New CPR to High School Students. Proceedings, MMVR2007, Long Beach, CA Feb. 2007, IOS Press: 515-518.
30. Heinrichs WL, Lukoff B, Youngblood P, Dev P, Shavelson R. Criterion-based Training with Surgical Simulators: Proficiency of Experienced Surgeons JSLS (2007)11:273–302
31. Dev P, Youngblood P, Heinrichs WL, Kusumoto L, Virtual Worlds & Team Training. Anesthesiology Clinics, 25;(2007)321–336
32. Dev P, Heinrichs WL, Youngblood P, Kung S, Cheng R, Kusumoto L, Hendrick A. Virtual Patient Model for Multi-Person Virtual Medical Environments, AMIA Annu. Symp Proc. 2007 Oct 11:181-5.
