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University of Maryland, College Park, MD Physics Ph.D. 1998
University of Maryland, College Park, MD Physics M.S. 1996
Duke University, Durham, North Carolina Physics B.S. 1993
PUBLICATIONS
Textbooks/Workbooks

1.

2.

Wittmann, M.C., Steinberg, R.N., and Redish, E.F. (2005) Activity-Based Tutorials Vol 2:
Modern PhysicsNew York: John Wiley & Sons Inc.

Wittmann, M.C., Steinberg, R.N., and Redish, E.F. (2004) Activity-Based Tutorials Vol 1:
Introductory PhysicsNew York: John Wiley & Sons Inc.

Peer-reviewed papers

1.

2.

McCann, K., and Wittmann, M.C. (2008) “The role of sign in students’ modeling scalar
equations,” submitted to The Physics Teacher

Smith, T.I. and Wittmann, M.C. (2008) “Toward a more effective use of the Force and Motion
Conceptual Evaluation,” submitted to Physical Review Special Topics Physics Education
Research

Sayre, E.C. and Wittmann, M.C. (2008) “The plasticity of intermediate mechanics students’
coordinate system choice,” submitted to Physical Review Special Topics Physics Education
Research

Wittmann, M.C. and Thompson, J.R. (2007) “Integrated approaches in physics education: A
graduate level course in physics, pedagogy, and education research,” accepted for publication
in the American Journal of Physic®raft version available online at http://www.arxiv.org/
abs/physics/0608240.

Springuel, R.P., Thompson, J.R., and Wittmann, M.C. (2007) “Applying clustering to statistical
analysis of student reasoning about two-dimensional kinematics,” Physical Review Special
Topics Physics Education ReseaBci920107. Available at http://prst-per.aps.org/abstract/
PRSTPER/v3/i2/e020107.
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6. Smith, T.I. and Wittmann, M.C. (2007) “Comparing three methods of teaching Newton’s Third
Law,” Physical Review Special Topics Physics Education Resgabefi105. Available at
http://prst-per.aps.org/abstract/PRSTPER/v3/i2/e020105.

7. Wittmann, M.C. (2006) “Using resource graphs to represent conceptual change,” Physical
Review Special Topics Physics Education Resegie?0105. Available online at http://prst-
per.aps.org/abstract/PRSTPER/v2/i2/e020105.

8. Wittmann, M.C., Morgan, J.T., and Feeley, R.E (2006) “Laboratory-Tutorial activities for
teaching probability,” Physical Review Special Topics Physics Education Res2abehi104.
Available online at http://prst-per.aps.org/abstract/PRSTPER/v2/i2/e020104.

9. Wittmann, M.C. (2006) “Lab-Tutorials fiir den Quantenphysik Unterricht,” Praxis der
Naturwissenschaften b Physik:4, 16-21. Available online at http://www.arxiv.org/abs/
physics/0604112

10. Wittmann, M.C., Morgan, J.T., and Bao, L. (2005) “Addressing student models of energy loss in
quantum tunneling,” European Journal of Physi@®, 939-950. Selected for European
Journal of Physic$Highlights of 2005,” for articles which received the highest praise from
international referees and the highest number of downloads from the journal's website
(announced 2006 Apr 19). Available online at http://www.arxiv.org/abs/physics/0502053.

11. Owen, J.C., Norton, S.A., Maash, K., and Wittmann, M.C. (2004) “Design, Implementation, and
Assessment of an Earth Systems Science Course for Secondary Teachers,” Journal of
Geoscience Educatioh2:4.

12. Wittmann, M.C., Steinberg, R.N., and Redish, E.F. (2003) “Understanding and Addressing
Student Reasoning about Sound,” International Journal of Science Educatj@3:8,
991-1013. Available online at http://www.arxiv.org/abs/physics/0207031.

13. Wittmann, M.C., Steinberg, R.N., and Redish, E.F. (2002) “Investigating student understanding
of quantum physics: Spontaneous models of conductivity,” American Journal of Physics
70:3, 218-226. Available online at http://www.arxiv.org/abs/physics/0207029.

14. Wittmann, M.C. (2002) “The Object Coordination Class Applied to Wavepulses: Analysing
Student Reasoning in Wave Physics,” International Journal of Science Educatj@d:1,
97-118. Available online at http://www.arxiv.org/abs/physics/0207042.

Peer-reviewed conference proceedings

1. Wittmann, M.C. and Black, K.E. (2008) “Describing the Conceptual and Procedural Resources
Used in Two Epistemic Games of Integration,” Proceedings of the 2008International
Conference on the Learning Sciencabmitted.

2. Black, K.E. and Wittmann, M.C. (2007) “Epistemic Games in Integration: Modeling Resource
Choice,” in L. Hsu, L. McCullough, P. Heron (Eds.) AIP Conference Proceedings 951 2007
Physics Education Research Conference Proceediigs6.

3. Van Deventer, J. and Wittmann, M.C. (2007) “Comparing Student Use of Mathematical and
Physical Vector Representations,” in L. Hsu, L. McCullough, P. Heron (Eds.) AIP Conference
Proceedings 951 2007Physics Education Research Conference Proceedngs211.

4. Sayre, E.C., Wittmann, M.C., and Donovan, J.E. (2007) “Resource Plasticity: Detailing a
Common Chain of Reasoning with Damped Harmonic Motion,” in P. Heron, L. McCullough,
J. Marx (Eds.) AIP Conference Proceedings 883 2006Physics Education Research
Conference Proceeding®5—88.

5. Morgan, J.T. and Wittmann, M.C. (2006) “Examining the Evolution of Student Ideas About
Quantum Tunneling,” in P. Heron, L. McCullough, J. Marx (Eds.) AIP Conference
Proceedings 818 2005Physics Education Research Conference Proceediagk.

6. Redish, E.F. and Wittmann, M.C. (2005) “Twenty Questions for PER: How Does It All Fit
Together?” in J. Marx, S. Franklin, and P. Heron (Eds.) AIP Conference Proceedings 790 2004
Physics Education Research Conference Proceedingst.

7. Sayre, E.C., Wittmann, M.C., and Thompson, J.R. (2004) “Resource Selection in Nearly-Novel
Situations,” in S. Franklin, K. Cummings, J. Marx (Eds.) AIP Conference Proceedings 720
2003Physics Education Research Conference Proceedingsl 04.
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8. Morgan, J.T., Wittmann, M.C., and Thompson, J.R. (2004) “Student Understanding of Tunneling
in Quantum Mechanics: Examining Interview and Survey Results for Clues to Student
Reasoning,” in S. Franklin, K. Cummings, J. Marx (Eds.) AIP Conference Proceedings 720
2003Physics Education Research Conference Proceedifigkd0.

9. Wittmann, M.C. and Morgan, J.T. (2004) “Understanding Data Analysis from Multiple
Viewpoints: An Example from Quantum Tunneling,” in S. Franklin, K. Cummings, J. Marx
(Eds.) AIP Conference Proceedings 720 2003Physics Education Research Conference
Proceedings3-6.

10. Wittmann, M.C. (2003) “Limitations in predicting student performance on standardized tests,” in
S. Franklin, K. Cummings, J. Marx (Eds.) 2002Physics Education Research Conference
Proceedings

11. Wittmann, M.C. and Scherr, R.E. (2003) “Student epistemological stance constraining researcher
access to student thinking: An example from an interview on charge flow,” in S. Franklin, K.
Cummings, J. Marx (Eds.) 2002Physics Education Research Conference Proceedings

12. Scherr, R.E. and Wittmann, M.C. (2003) “The challenge of listening: The effect of research
agenda on data collection and interpretation,” in S. Franklin, K. Cummings, J. Marx (Eds.)
2002Physics Education Research Conference Proceedings

Non-peer-reviewed publications

1. Sayre, E.C. and Wittmann, M.C. (2007) “Intermediate mechanics students’ coordinate system
choice,” Conference on Research in Undergraduate Mathematics Education, from http://
cresmet.asu.edu/crume2007/eproc.html.

2. Wittmann, M.C. and Thompson, J.R. (2006) “A course on integrated approaches in physics
education,” APS Forum on Education, Spring 2006 newsletter.

3. Wittmann, M.C., Heron, P.L. and Scherr, R.E. (2005) “Overview of the Foundations and
Frontiers in Physics Education Research Conference,” APS Forum on Education, Fall 2005
Newsletter, 7.

4. Wittmann, M.C. (2001) “Investigating Student Understanding of Quantum Mechanics: An
Example from Conductivity,” In A. Hodari (Ed.) Newsletter of the American Society of Black
Physicists, special issue on physics education research, March.

Invited presentations

1. “Modeling mathematical reasoning in physics,” M.C. Wittmann, invited physics department
seminar, Rutgers University, 2007 April.

2. “Using resource graphs to model learning in physics,” M.C. Wittmann, American Physical
Society, National Meeting, 2007 April.

3. “Understanding the world using models of probability and probability density,” M.C. Wittmann,
invited presentation, University of Maine Center for Science and Mathematics Education
Summer Conference: “Integrating Science and Mathematics Education Research into
Teaching,” 2006 June

4. “Comparing Instructional Modes: One Element of Physics Education Research,” M.C.
Wittmann, colloquium, College of Education and Human Development, 2006 May.

5. “Comparing Curricula to Study Student Learning,” M.C. Wittmann, NES joint meeting of the
APS and AAPT, Boston MA, 2006 April.

6. “Using Learning Theories to Model Students’ Conceptual Changes,” M.C. Wittmann, 129th
AAPT National Meeting, Sacramento CA, 2004 August. The Announce34(2) 114.

7. “Promoting the Understanding of Teaching and Learning in Physics,” J.R. Thompson, M.C.
Wittmann, S.J. Kaback, The University of Maine Center for Science and Mathematics
Education Research Brown Bag Seminar, 2003 April

8. “Conceptual Knowledge in Quantum Physics: Student Reasoning About Charge Flow,” M.C.
Wittmann, April national meeting of the American Physical Society, Philadelphia PA, 2003
April.

9. “Assessment in Active Learning: Pre- and Post-Testing in Physics,” M.C. Wittmann, invited talk
at the workshop on “Active Learning,” Center for Teaching Excellence, University of Maine,
2003 March.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

“Making Meaning: Emergent cognition in physics and physics education research,” M.C.
Wittmann, 125th AAPT National Meeting, Austin TX, 2003 January. The Announces2(4)
90.

“The negotiation of relevance: Student inference in clinical interviews,” N. Gillespie, M.C.
Wittmann, R.E. Scherr, 125th AAPT National Meeting, Austin TX, 2003 January. The
Announce32(4) 67.

“The challenge of listening: Selective attention in clinical interviews,” R.E. Scherr, M.C.
Wittmann, 125th AAPT National Meeting, Austin TX, 2003 January. The Announces2(4)
67.

“Epistemology mediating conceptual knowledge: Constraints on data accessible from
interviews,” M.C. Wittmann, R.E. Scherr, 125th AAPT National Meeting, Austin TX, 2003
January. The Announce?2(4) 67.

“The Role of Conceptual and Meta-Cognitive Reasoning in Learning Quantum Physics,” M.C.
Wittmann, colloquium, Worcester Polytechnic Institute (WPI), Worcester MA, 2002 Sep.
“The Role of Conceptual and Meta- Cognitive Reasoning in Learning Quantum Physics,” M.C.

Wittmann, colloquium, Bates College, Lewiston ME, 2002 Sep.

“Intuition and Inquiry in the Investigation of Conceptual and Meta-cognitive Reasoning,” M.C.
Wittmann, seminar, University of Maryland, College Park MD, 2002 Sep.

“Limitations in Predicting Student Performance on Standardized Tests,” M.C. Wittmann, invited
presentation, Physics Education Research Conference (presentation with R. Thornton), 2002
Aug.

“A Course in Physics Education Research for Teachers, Scientists, and Researchers,” M.C.
Wittmann, J.R. Thompson, “The challenge of listening: The effect of research agenda on data
collection and interpretation,” University of Maine Center for Science and Mathematics
Education Summer Conference: “Integrating Science and Mathematics Education Research
into Teaching,” 2002 June.

“Student Understanding of Conductivity: Interviews, Classroom Discussions, and Tools for
Improved Student Learning,” M.C. Wittmann, colloquium, University of New Hampshire,
2002 February.

“Student Understanding of Conductivity: Interviews, Classroom Discussions, and Tools for
Improved Student Learning,” M.C. Wittmann, colloquium, University of Rhode Island, 2002
February.

“Classroom Interactions and Learning in the Context of a Curriculum for Teaching
Conductivity,” M.C. Wittmann, 124th AAPT National Meeting, Philadelphia PA, 2002
January. The Announce?1(4) 92.

“Standardized Tests as Predictors of Student Performance in Advanced Physics Classes,” M.C.
Wittmann, seminar, University of Maine, 2001 December.

“Evaluating Student Model Building in Quantum Physics,” M.C. Wittmann, colloquium,
University of Maine, 2001 February.

“Disseminating Innovative Curricula: A Modified Role for Dissemination Sites,” M.C.
Wittmann, invited talk at the winter national meeting of the American Association of Physics
Teachers, San Diego CA, 2001 January.

“Making Sense of Student Reasoning in the Classroom: Lessons from Mechanical Waves in a
Larger Context,” M.C. Wittmann, The Ohio State University, 2000 March.

“Making Sense of Student Reasoning in the Classroom: Lessons from Mechanical Waves in a
Larger Context,” M.C. Wittmann, University of Maine, 2000 February.

“Issues in Implementing a New Curriculum in Quantum Mechanics,” M.C. Wittmann, seminar,
The Ohio State University, 1999 November 15.

“Real Time Physics Dissemination Project: Evaluation at Test Sites,” M.C. Wittmann, seminar,
project meeting for the RTP/ILD dissemination project, Oregon State University, 1999
October 23.

“Student use of multiple models in physics: Examples from wave and quantum physics,” M.C.
Wittmann, seminar, North Carolina State University, 1999 July 20.
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30.

31.

32.

33.

34.

35.

36.

“Student use of multiple models in wave and quantum physics,” M.C. Wittmann, seminar,
Bremen University, Germany, 1999 June.

“Student Use of Multiple Models When Making Sense of Physics: An Example From
Mechanical Waves,” M.C. Wittmann, Summer School of the European Science Education
Research Association, Marly-le-Roi, France, 1998 August.

“Research and Curriculum Development to Address Student Understanding of Wave Physics,”
M.C. Wittmann, AAPT Winter Meeting, Anaheim CA, January 11, 1999.

“The Science of Teaching Physics: What do we know and how do we know it?” E.F. Redish
(presented by M.C. Wittmann), seminar, Two-Year College Introductory Physics Conference
IIT (Joliet Junior College), 1998 June.

“Investigation and Addressing Student Difficulties with Physics: An Example from Mechanical
Waves,” M.C. Wittmann, Two-Year College Introductory Physics Conference III (Joliet Junior
College), 1998 June.

“Making sense of student models of physics: An example from mechanical waves,” M.C.
Wittmann, seminar, Physics Department, University of Maryland, October 1998.

“Student Difficulties with Wave Concepts,” M.C. Wittmann, seminar, Physics Department,
University of Maryland, 1997 September.

Contributed presentations

1.

2.

3.

10.

11.

12.

13.

14.

15.

“Revised methods for analyzing the Force and Motion Conceptual Evaluation,” T.I. Smith,
M.C.Wittmann, T. Carter, 135th National AAPT Meeting, Greensboro, NC, July 2007.

“Comparing cluster analysis and traditional analysis methods in PER,” R.P. Springuel,
M.C.Wittmann, J.R. Thompson, 135th National AAPT Meeting, Greensboro, NC, July 2007.

“Comparing student use of mathematical and physical vector representations,” J. Van Deventer,
M.C. Wittmann, 2007 Joint Spring Meeting NES APS/AAPT, Orono ME, 2007 April.

“Intermediate mechanics students' coordinate system choices for simple pendula,” E.C. Sayre,
M.C. Wittmann, 2007 Joint Spring Meeting NES APS/AAPT, Orono ME, 2007 April.

“Reconsidering the analysis of the Force and Motion Conceptual Evaluation,” T.I. Smith, M.C.
Wittmann, T. Carter, 2007 Joint Spring Meeting NES APS/AAPT, Orono ME, 2007 April.

“Students' interpretations of signs in scalar differential equations,” K. McCann, M.C. Wittmann,
2007 Joint Spring Meeting NES APS/AAPT, Orono ME, 2007 April.

“Students' reasoning toward solutions of first-order differential equations,” K.E. Black, M.C.
Wittmann, 2007 Joint Spring Meeting NES APS/AAPT, Orono ME, 2007 April.

“Using cluster analysis on written responses to 2-D kinematics questions,” R.P. Springuel, M.C.
Wittmann, J.R. Thompson, 2007 Joint Spring Meeting NES APS/AAPT, Orono ME, 2007
April.

“Using Mathematics to Inform Conceptual Reasoning About Quantum Tunneling,” J.T. Morgan,
M.C. Wittmann, 134th AAPT National Meeting, Seattle WA, 2007 January

“Student Solutions to First-Order Differential Equations in Intermediate Mechanics,” M.C.
Wittmann, K.E. Black, 134th AAPT National Meeting, Seattle WA, 2007 January

“Effects of Changing Representations in 2-D Motion,” R.P. Springuel, J.R. Thompson, and M.C.
Wittmann, 133rd AAPT National Meeting, Syracuse NY, 2006 August, The Announcer 36(2)
89.

“Learning Probability and Probability Density in a Quantum Physics Course,” M.C. Wittmann,
J.T. Morgan, and R.F. Feeley, 133rd AAPT National Meeting, Syracuse NY, 2006 August, The
Announcer 36(2) 90.

“Intuitive Quantum Physics: A Course for Nonscience Majors,” M.C. Wittmann and J.T. Morgan,
133rd AAPT National Meeting, Syracuse NY, 2006 August, The Announcer 36(2) 124.

“Comparing Three Methods for Teaching Newton’s Third Law,” T.I. Smith and M.C. Wittmann,
133rd AAPT National Meeting, Syracuse NY, 2006 August, The Announcer 36(2) 125.

“Students’ Integration Methods for First-Order Differential Equations,” K.E. Black and M.C.
Wittmann, 133rd AAPT National Meeting, Syracuse NY, 2006 August, The Announcer 36(2)
149.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

“Situating a Common Chain of Reasoning in Damped Harmonic Motion,” E.C. Sayre and M.C.
Wittmann, 133rd AAPT National Meeting, Syracuse NY, 2006 August, The Announcer 36(2)
149.

“Reshaping Curriculum to Improve Student Understanding of Quantum Tunneling,” J.T. Morgan,
M.C. Wittmann, 131st AAPT National Meeting, Salt Lake City UT, 2005 August. The
Announcer 35(2) 103.

“A Limited Toolbox When Using Integrals and Boundary Conditions,” K.E. Black and M.C.
Wittmann, 2006 Joint Spring Meeting NES APS/AAPT, Boston MA, 2006 April.

“Intuitive Quantum Physics, Quantum Without the Mathematics,” J.T. Morgan and M.C.
Wittmann, Twenty-sixth state-wide meeting of high school physics and physical science
teachers, Orono ME, 2006 March.

“What do Students (of all Ages) Know About Gravity?” R.E. Feeley, J.R. Thompson, and M.C.
Wittmann, Twenty-sixth state-wide meeting of high school physics and physical science
teachers, Orono ME, 2006 March.

“General Education Students’ Understanding of Bound State Quantum Wavefunctions,” M.C.
Wittmann, J.T. Morgan, K. Black, and R.P. Springuel, 131st AAPT National Meeting, Salt
Lake City UT, 2005 August. The Announcer 35(2) 104.

“The Influence of Studying Equipotentials in Mechanics When Learning Electrostatics,” E.
Bianchi, M. Dudley, J.T. Morgan, and M.C. Wittmann, 131st AAPT National Meeting, Salt
Lake City UT, 2005 August. The Announcer 35(2) 106.

“Local Consistency Without a Global Picture: Plasticity and Differentials,” E.C. Sayre and M.C.
Wittmann, 131st AAPT National Meeting, Salt Lake City UT, 2005 August. The Announcer
35(2) 134.

“Identifying Student Concepts of ‘Gravity’,” R. Feeley, J.R. Thompson, and M.C. Wittmann,
129th AAPT National Meeting, Sacramento CA, 2004 August. The Announcer 34(2) 116.
“Conceptual Learning in a General Education Quantum Physics Course,” M.C. Wittmann, 129th

AAPT National Meeting, Sacramento CA, 2004 August. The Announcer 34(2) 172.

“A Survey to Investigate Student Understanding of Quantum Tunneling,” J.T. Morgan, M.C.
Wittmann, 129th AAPT National Meeting, Sacramento CA, 2004 August. The Announcer
34(2) 172.

“Advanced Mechanics Students' Conflicts Between Physics and Mathematics Intuitions,” E.C.
Sayre, M.C. Wittmann, 129th AAPT National Meeting, Sacramento CA, 2004 August. The
Announcer 34(2) 184.

“Concepts and Epistemologies in a General Education Quantum Physics Course,” M.C.
Wittmann, 128th AAPT National Meeting, Miami Beach FL, 2004 January. The Announcer
33(4) 133.

“Student Selection of Reasoning Resources in Nearly-Novel Situations,” E.C. Sayre, M.C.
Wittmann, 128th AAPT National Meeting, Miami Beach FL, 2004 January. The Announcer
33(4) 133.

“Context Dependence of Student Understanding of Simple Graphs,” T. Lyons, J.R. Thompson,
M.C. Wittmann, 127th AAPT National Meeting, Madison WI, 2003 August. The Announcer
33(2) 96.

“Student Understanding of Tunneling,” J.T. Morgan, M.C. Wittmann, 127th AAPT National
Meeting, Madison WI, 2003 August. The Announcer 33(2) 105.

“Student Reasoning about Quantum Tunneling,” M.C. Wittmann, J.T. Morgan, and J.R.
Thompson, Fermi School in Physics Education Research, Varenna, Italy, 2003 July.

“Promoting Understanding of Teaching and Learning in Physics: A Graduate Course in Physics
Education Research,” J.R. Thompson, M.C. Wittmann. Joint American Physical Society
(APS)/American Association of Physics Teachers (AAPT) Regional Meeting, New England
Section, Williams College, Williamstown, MA, 2003 April.

“Evaluating the Dissemination of a Research-Based Curriculum: Summary Report,” M.C.
Wittmann, 124th AAPT National Meeting, Philadelphia PA, 2002 January. The Announcer
31(4) 71.
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35.

“Using Standardized Tests as Predictors in Advanced Physics Classes,” M.C. Wittmann, 123rd
AAPT National Meeting, Rochester NY, 2001 July. The Announcer 31(2) 111.

36. “What the 'FCI invalidity' results really show,” A. Elby, M.C. Wittmann, AAPT meeting,

37.

Rochester NY, 2001 July. The Announcer 31(2) 127.

“Analyzing Student Expectations of Physics in a Modified Quantum Physics Course,” M.C.
Wittmann, E.F. Redish, 122nd AAPT National Meeting, San Diego CA, 2001 January. The
Announcer 30(4).

Contributed, unpublished posters

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

“Mapping student reasoning about math- and physics-oriented differential equation solutions”
K.E. Black, M.C. Wittmann, Physics Education Research Conference 2007, Greensboro NC,
2007 August.

“Students creating mathematical meaning in mechanics: Signs in scalar equations,” K. McCann,
M.C. Wittmann, Physics Education Research Conference 2007, Greensboro NC, 2007 August.

“Analyzing the Force and Motion Conceptual Evaluation using Model Analysis,” T.I. Smith,
M.C. Wittmann, T. Carter, Physics Education Research Conference 2007, Greensboro NC,
2007 August.

“Comparing cluster analysis and traditional analysis methods in PER,” R.P. Springuel, M.C.
Wittmann, J.R. Thompson, Physics Education Research Conference 2007, Greensboro NC,
2007 August.

“Comparing Student Use of Mathematical and Physical Vector Representations,” J. Van
Deventer, M.C. Wittmann, Physics Education Research Conference 2007, Greensboro NC,
2007 August.

“Mapping student reasoning about math- and physics-oriented differential equation solutions,”
K.E. Black, M.C. Wittmann, Physics Education Research Conference 2007, Greensboro NC,
2007 August.

“Comparing Student Use of Mathematical and Physical Vector Representations,” J. Van
Deventer, M.C. Wittmann, 135th National AAPT Meeting, Greensboro NC, 2007 July.

“Students creating mathematical meaning in mechanics: Signs in scalar equations,” K. McCann,
M.C. Wittmann, 135th National AAPT Meeting, Greensboro NC, 2007 July.

“Intermediate mechanics students' coordinate system choices for simple pendula,” E.C. Sayre,
M.C. Wittmann, 135th National AAPT Meeting, Greensboro NC, 2007 July.

“Mapping student reasoning about math- and physics-oriented differential equation solutions,”
K.E. Black, M.C. Wittmann, 135th National AAPT Meeting, Greensboro NC, 2007 July.

“Effect of Instructional Method Changes on an Introductory Physics Class at a Two-Year
College,” T. Carter, T.I. Smith, M.C. Wittmann, 135th National AAPT Meeting, Greensboro
NC, 2007 July.

“Analyzing the Force and Motion Conceptual Evaluation using Model Analysis,” T.I. Smith,
M.C. Wittmann, T. Carter, 135th National AAPT Meeting, Greensboro NC, 2007 July.

“Creation, Coordination, and Activation of Resources in Physics and Mathematics,” M.C.
Wittmann, J.E. Donovan II., and J.R. Thompson. National Science Foundation REESE 2006
Principal Investigators Meeting. Washington DC, 2006 December

“Effects of Changing Representations in 2-D Motion,” R.P. Springuel, J.R. Thompson, and M.C.
Wittmann, Physics Education Research Conference, Syracuse NY, 2006 August.

“Comparing Three Methods for Teaching Newton’s Third Law,” T.I. Smith and M.C. Wittmann,
Physics Education Research Conference, Syracuse NY, 2006 August.

“Students’ Integration Methods for First-Order Differential Equations,” K.E. Black and M.C.
Wittmann, Physics Education Research Conference, Syracuse NY, 2006 August.

“Situating a Common Chain of Reasoning in Damped Harmonic Motion,” E.C. Sayre and M.C.
Wittmann, Physics Education Research Conference, Syracuse NY, 2006 August.

“A Longitudinal Study of Student Learning of Quantum Tunneling,” J.T. Morgan, M.C.
Wittmann, Physics Education Research Conference, Salt Lake City UT, 2005 August.

“Nearly Novel Situations,” E.C. Sayre and M.C. Wittmann, Physics Education Research
Conference, Salt Lake City UT, 2005 August.
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20.

21.

22.

23.

24.

25.

26.

27.

“General Education Students’ Understanding of Quantum Wavefunctions,” M.C. Wittmann,
Physics Education Research Conference, Salt Lake City UT, 2005 August.

“A Survey to Investigate Student Understanding of Quantum Tunneling,” J.T. Morgan, M.C.
Wittmann, Physics Education Research Conference, Sacramento CA, 2004 August.

“Identifying Student Concepts of ‘Gravity’,” R.E. Feeley, J.R. Thompson, M.C. Wittmann,
Physics Education Research Conference, Sacramento CA, 2004 August.

“What Changes During Conceptual Change?” M.C. Wittmann, Physics Education Research
Conference, Sacramento CA, 2004 August.

“The Structure of Intermediate Mechanics Students’ Physics and Mathematics Intuitions,” E.C.
Sayre, M.C. Wittmann, Physics Education Research Conference, Sacramento CA, 2004
August.

“Resource Selection in Nearly-Novel Situations,” E. Raulerson, M.C. Wittmann, J.R. Thompson,
Physics Education Research Conference, Madison WI, 2003 August.

“Context dependence of student understanding of simple graphs,” T. Lyons, T., M.C. Wittmann,
J.R. Thompson, Physics Education Research Conference, Madison WI, 2003 August

Student Understanding of Tunneling in Quantum Mechanics: Examining Survey Results,” J.T.
Morgan, M.C. Wittmann, J.R. Thompson, Physics Education Research Conference, Madison
WI, 2003 August.

28. “The Challenge of Listening: The Effect of Research Agenda on Data Collection and
Interpretation,” R.E. Scherr, M.C. Wittmann, Physics Education Research Conference, Boise
ID, 2002 Aug.

29. “Student Epistemological Stance Constraining Researcher Access to Student Thinking: An
Example From an Interview on Charge Flow,” M.C. Wittmann, R.E. Scherr, Physics
Education Research, Boise ID, 2002 Aug.

30. “The Challenge of Listening: The Effect of Research Agenda on Data Collection and
Interpretation,” R.E. Scherr, M.C. Wittmann, University of Maine Center for Science and
Mathematics Education Summer Conference: “Integrating Science and Mathematics
Education Research into Teaching,” Orono ME, 2002 June.

Workshops given

1. “Intermediate Mechanics Tutorials,” B.S. Ambrose, M.C. Wittmann, 135th AAPT National
Meeting, Greensboro NC, 2007 July

2. “Building models of probability and probability density,” M.C. Wittmann, Twenty-seventh state-
wide meeting of high school physics and physical science teachers, Orono ME, 2007 March.

3. “Intuitive Quantum Physics,” M.C. Wittmann, J.T. Morgan, 134th AAPT National Meeting,
Seattle WA, 2007 January

4. “Intermediate Mechanics Tutorials,” B.S. Ambrose, M.C. Wittmann, 134th AAPT National
Meeting, Seattle WA, 2007 January

5. “Three Ways of Teaching Newton’s Third Law,” T.I. Smith, M.C. Wittmann, Twenty-sixth state-
wide meeting of high school physics and physical science teachers, Orono ME, 2006 March.

6. “Building Models of Probability and Probability Density,” J.T. Morgan, K.E. Black, and M.C.
Wittmann, Twenty-sixth state-wide meeting of high school physics and physical science
teachers, Orono ME, 2006 March.

7. “Listening to Students Differently: A Dialog Between Science and Humanities,” M.C. Wittmann,
Teacher Talk for the Center for Teaching Excellence, University of Maine, 2006 February.

8. “Three Ways of Teaching Newton’s Third Law,” T.I. Smith, M.C. Wittmann, Twenty-fifth state-
wide meeting of high school physics and physical science teachers, Orono ME, 2005 May.

9. “A New Model Course in Applied Quantum Physics,” M.C. Wittmann, J.T. Morgan, 129th
AAPT National Meeting, Sacramento CA, 2004 August. The Announcer 34(2) 70.

10. “A New Model Course in Applied Quantum Physics,” M.C. Wittmann, J.T. Morgan, B.S.

Ambrose, 127th AAPT National Meeting, Madison WI, 2003 August. The Announcer 33(2)
70.
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12.

13.

14.

15.

16.

17.

18.

. Small Group Learning Tools workshops on “The Relativity of Simultaneity” and “Waves,
Interference. and Wave-Particle Duality,” M.C. Wittmann, J.R. Thompson, Twenty-third state
wide meeting of high school physics teachers, Orono, ME, 2003 May.

“Improving Student Understanding of Hydrostatics Using Physics Education Research,” J.R.
Thompson, M.C. Wittmann, workshop given at the American Society of Engineering
Education New England section meeting, University of Maine, 2003 May.

“Optics in Introductory Physics,” J.R. Thompson, M.C. Wittmann, Center for Teaching
Excellence, University of Maine, 2003 March.

“A New Model Course in Applied Quantum Physics,” M.C. Wittmann, R.N. Steinberg, S.
Rosenberg, workshop given at AAPT Summer meeting, Boise ID, 2002 July. The Announcer
32(2) 62-63.

“Conceptual Issues and Conductivity in the New Model Course in Applied Quantum Physics,”
M.C. Wittmann, workshop given at the Gordon Conference on Quantum Physics: Research
and Education, 2002 June 10.

“A New Model Course in Applied Quantum Physics,” M.C. Wittmann, R.N. Steinberg, S.
Rosenberg, 124th AAPT National Meeting, Philadelphia PA, 2002 January. The Announcer
31(4) 48.

“Physics Education Research Methods and Tools,” M.C. Wittmann, workshop for the Center for
Science and Mathematics Education Research, University of Maine, 2001 December.

“A New Model Course in Applied Quantum Physics,” M.C. Wittmann, R.N. Steinberg, S.
Rosenberg, 123rd AAPT National Meeting, Rochester NY, 2001 July. The Announcer 31(2)
43.

Conference organization

1.

Lead organizer (with P. Heron and R.E. Scherr), Foundations and Frontiers in Physics Education
Research, August 6-10, 2007, in Bar Harbor, Maine. Creating conference format, inviting all
speakers, designing working group and topical sessions, organizing contributed poster
session, working with local site to establish housing, and working out ground transportation
for participants.

Lead organizer of the twenty-seventh state-wide meeting of high school physics and physical
science teachers, Orono ME, 2007 March.

Co-organizer of the twenty-sixth state-wide meeting of high school physics and physical science
teachers, Orono ME, 2006 March.

Co-organizer (with P. Heron and R.E. Scherr), Foundations and Frontiers in Physics Education
Research, August 15-19, 2005, in Bar Harbor, Maine. Creating conference format, inviting all
speakers, designing working group and topical sessions, organizing contributed poster
session, working with local site to establish housing, and working out ground transportation
for participants.

Co-organizer (with R.E. Scherr and S. Rebello), Physics Education Research Conference, August
2004, in Sacramento, California. Conference theme: “The Transfer of Learning.” Advisory
role to S. Rebello.

Co-organizer of the twenty-fourth state-wide meeting of high school physics and physical science
teachers, Orono ME, 2004 May..

Co-organizer (with R.E. Scherr), Physics Education Research Conference, August 2003, in
Madison, Wisconsin. Conference theme: “The practice of analysis as a window on theory.”
Design and plan two-day conference adjoining the Summer National Meeting of the American
Association of Physics Teachers. The conference is the main annual meeting for physics
education researchers. Organizers choose a theme for the meeting, select all session formats,
schedule all events, invite speakers and workshop leaders, and assist in the publication of
refereed conference proceedings.

Co-organizer of the twenty-third state-wide meeting of high school physics and physical science
teachers, Orono ME, 2003 May.

Co-organizer of the twenty-second state-wide meeting of high school physics and physical
science teachers, Orono ME, 2002 May.
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10. Co-organizer of the twenty-first state-wide meeting of high school physics and physical science
teachers, Orono ME, 2001 May.

Conference session organizer
“Student Conceptions & Einstein’s Annus Mirabilis,” 130th AAPT National Meeting, Albuquerque
NM, 2005 January. The Announced4(4) 78.
“The Role of Cognitive Science in Teaching and Learning,” 124th AAPT National Meeting,
Philadelphia PA, 2002 January. The Announce31(4) 77.

GRANTS AND FUNDING

Funded (4 as PI, $827,108; 3 as co-PI, $1,706,243)

2006-2009. Principal Investigator, “Creation, coordination, and activation of resources for learning
undergraduate physics,” (co-PIs John R. Thompson and John E. Donovan II), National Science
Foundation, REC-0633951, $662,914, Sep 1, 2006 to Aug 31, 2009.

2006. Co-Principal Investigator, “Integrating Science and Mathematics Education Research into
Teaching — A Conference for Students, Teachers and University Faculty in Science,
Mathematics, and Related Fields,” (P1: Susan McKay, additional co-PI’s Francois Amar, Eric
Pandiscio, Owen Maurais). National Science Foundation, $175,243 for January 1, 2006 to
December 31, 2006.

2005-2006. Principal Investigator, “A Library of Physics Education Research Library Materials and
Two Video Analysis Workstations,” University of Maine Faculty Research Funds, $8,790 for
December 1, 2005 to October 31, 2006.

2005-2007. Principal Investigator, “Developing a tutorial approach to enhance student learning of
intermediate mechanics,” Collaborative proposal with B.S. Ambrose, Grand Valley State
University, National Science Foundation DUE-0442388, $55,503. Proposal was one of 90
funded from 875 submitted (10% funding rate)

2004 — 2006. Principal Investigator, “A general education course in Intuitive Quantum Physics.”
Funded by the National Science Foundation, DUE-0410895, $99,982. Adapting materials from
existing successful curricula, implementing them at UMaine, and studying their effectiveness
on student learning. Sep 1, 2004 to Aug 31, 2006. Proposal was one of 128 funded from 811
submitted (16% funding rate).

2001 — 2004. Co-Principal Investigator, “Redefining the teaching of applied quantum mechanics
through the dissemination of a proven reform” (R.N. Steinberg, PI). Funded by the US
Department of Education FIPSE grant P116B0000300, $298,000. Dissemination of the New
Model Course in Applied Quantum Physics. (Materials available at http://
www.physics.umd.edu/perg/qm/qmcourse/welcome.htm).

2001 —2004. Co-Principal Investigator, “A model program to enhance mathematics and science
education” (PI: S.McKay). Funded by US Dept. of Education grant R125K010106,
$1,233,000. Project Director for Physics and Astronomy in the Center for Research in Science
and Mathematics Education. Establishing a research center at the University of Maine,
focusing on education research in content departments and creating a sustainable education
research program through the creation of a Master’s in Science Teaching program in which
students do research-based thesis work.

1999 — 2001. Outside evaluator, “Dissemination of RealTime Physics and Interactive Lecture
Demonstrations,” (PI: D. Sokoloff) Funded in part by FIPSE grant P116B980003. Evaluation
of student learning in reform classrooms throughout the United States.

1998 — 2001. Postdoctoral researcher, Student Understanding of Quantum Mechanics (PI: E.F.
Redish, co-PI: R.N. Steinberg). Funded in part by FIPSE grant P116B970186 and NSF Grant
DUE965-2877. Investigating how junior level engineering students come to an understanding
of quantum mechanics, with a special focus on models of conductivity and tunneling.

1995 — 1998. Research assistant, Student Understanding of Wave Physics, part of Activity-Based
Physics (PI: E.F. Redish). Funded in part by NSF Grant DUE945-5561. Investigating student
understanding of mechanical waves.
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INSTRUCTION

Graduate instruction in physics education research
Integrated Approaches to Physics Education Research
Developed at The University of Maine to include instruction on research methods, content
knowledge, and an understanding of research-based, proven curricula.

Innovative curricula for introductory, advanced, and general education physics students

New Model Course in Applied Quantum Physics:
Developed at The University of Maryland, inspired by Tutorials in Introductory Physics, but
on topics of modern physics appropriate to sophomore- or junior-level instruction. Previously
taught at The University of Maryland.

Intermediate mechanics:
Using Tutorials in Intermediate Mechanics (created by Bradley S. Ambrose, Grand Valley
State University) to teach a sophomore mechanics course. One day of lecture per week is
replaced by tutorial instruction.

Activity-Based Tutorials:
Developed at The University of Maryland, inspired by Tutorials in Introductory Physics, with
a greater emphasis on using computer tools and incorporating advanced mathematical skills.
Previously also taught at The University of Maryland.

Tutorials in Introductory Physics:
Developed at the University of Washington, Seattle, to replace traditional, TA-led problem
solving recitations in introductory physics. Facilitator for students working on research-based
worksheets. Previously also taught at The University of Maryland.

Descriptive Quantum Physics:
Developed at the University of Maine. Bring quantum physics instruction to general
education students by building on optics and wave physics and adapting research-based
curricula to match the student population. Extensive use of tutorial instruction adapted fr

THESIS AND PROJECT ADVISOR

Graduate student advising: Ph.D.

2007, Eleanor C. Sayre, “Plasticity: Resource Justification and Development.” (Subsequent position:
post doctoral researcher at Ohio State University.)

20006, Jeffrey T. Morgan, “Investigating how students think about and learn quantum physics: An
example from tunneling.” (Subsequent position: Assistant Professor of Physics and Science
Education at University of Northern [owa.)

2007-present, Trevor 1. Smith

2005-present, R. Padraic Springuel (co-advise with John R. Thompson)

2003-present, Katrina E. Black

Graduate student advising: M.S.T.

2007, Daniel Reed, “Evaluating Factors Contributing to Engineering Technology Students’
Introductory Physics Experience.”

2007, Trevor 1. Smith, “Comparing the Effectiveness of Research-Based Curricula for Teaching
Introductory Mechanics.”

2006, Jonathan Pratt, “Zebrafish Teratogenesis as aSecondary-Level Science Inquiry Curriculum.”

2005, Michael A. Murphy, “Measuring the Effects of Mathematics Instruction in a Physics
Classroom with Mathematics and Physics Diagnostics.”

2005, Eleanor C. Sayre, “Advanced Students’ Resource Selection in Nearly-Novel Situations.”

2005, Jessica Odell, “Student Understanding of Conservation of Energy and Mass in Introductory
University Science Courses.”

2003-2004, Trevor Lyons (did not complete)

2006-present, Kate McCann

2007-present, Joel Van Deventer (co-advise with John R. Thompson)
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2005-present, Andrew Paradis
2004-present, Andrew Hayes (co-advise with David Batuski)

Undergraduate physics capstone project advisor
Elizabeth Bianchi (2005), joint project with Michael Dudley, “The influence of studying
equipotentials in mechanics when learning electrostatics”
Michael Dudley (2005), joint project with Elizabeth Bianchi, “The influence of studying
equipotentials in mechanics when learning electrostatics”
Trevor 1. Smith (2005), “Teaching Newton’s Third Law”

Honors thesis advisor
Glen Davenport (2005), honors thesis with high honors, “Comparing Instructional Techniques in
Introductory Physics Labs”

THESIS AND PROJECT COMMITTEE MEMBERSHIP

Graduate student committees: Ph.D.
2003-2007, Brandon Bucy
2003-present, Roger E. Feeley
2002-2005, John Krasikoff

Graduate student committees: M.S. and M.S.T.
2003-2007, Roger E. Feeley
2004-2006, Jonathan Moyer
2003-2005, David Nelson
2003-2005, Michael O’Brien
2002-2005, Katherine V.P. Menchen
2002-2004, Jeffrey T. Owen
2006-present, Bhupi Nagpure
2006-present, Evan Pollock
2004-present, Earl Coombs

Honors thesis committee
David Paul (2005)

ADVISORY BOARD

2004-2006, Chicago State University
Adaptation and implementation of reform-based curricula at CSU

2007-2009, Oregon State University
Paradigms in Physics: Multiple Entry Points

CONSULTING

Optometry Assessment Test
2005-2009 Test item writing, assignment, design, and revision.

PROFESSIONAL DEVELOPMENT

Conferences Attended (35 since 2001)

2007 August, Foundations and Frontiers in Physics Education Research, Bar Harbor ME.

2007 August, Physics Education Research Conference 2007, Greensboro NC.

2007 July, American Association of Physics Teachers, 135" national meeting, Greensboro NC.

2007 April, NES/AAPT and APS section meeting, Orono ME.

2007 April, American Physical Society, Jacksonville FL.

2007 January, American Association of Physics Teachers, 134™ national meeting, Seattle WA.
2006  July, Physics Education Research Conference 2006, Syracuse NY.2006 July,
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American Association of Physics Teachers, 133" national meeting, Syracuse NY.2006
June, “Integrating Science and Mathematics Education Research into Teaching,
Center for Science and Mathematics Education Research,” Orono ME.2006 April, NES/
AAPT and APS section meeting, Boston MA.2005 October, NES/AAPT and APS
section meeting, Burlington VT.2005 August, Foundations and Frontiers in Physics
Education Research, Bar Harbor ME
2005 August, Physics Education Research Conference 2005, Salt Lake City UT.
2005 August, American Association of Physics Teachers, 1315 national meeting, Salt Lake City UT.
2005 January, American Association of Physics Teachers, 130™ national meeting, Albuquerque NM.
2004 August, American Association of Physics Teachers, 129™ national meeting, Sacramento CA.
2004 August, Physics Education Research Conference 2004, Sacramento CA.
2004 June, “Integrating Science and Mathematics Education Research into Teaching, Center for
Science and Mathematics Education Research,” Orono ME.
2004 January, American Association of Physics Teachers, 128" national meeting,
Miami Beach FL.
2003 August, American Association of Physics Teachers, 127% national meeting,
Madison WI.
2003 August, Physics Education Research Conference 2003, Madison, WI.
2003 July, Enrico Fermi Summer School on Physics Education Research, Varenna Italy.
2003 May, American Society of Engineering Education New England section meeting,
Orono ME.
2003 April, American Physical Society national meeting, Philadelphia, PA
2003 April, American Education Research Association national meeting, Chicago, IL.
2003 January, American Association of Physics Teachers, 126™ national meeting,
Austin TX.
2002 August, American Association of Physics Teachers, 125™ national meeting,
Boise ID.
2002 August, Physics Education Research Conference 2002, Boise ID.
2002 June, “Integrating Science and Mathematics Education Research into Teaching, Center for
Science and Mathematics Education Research,” Orono ME.
2002 June, Gordon Conference on Quantum Physics: Research and Education,
Mt. Holyoke MA.
2002 June, University of Maine Center for Science and Mathematics Education Research national
meeting, Orono ME.
2002 January, American Association of Physics Teachers, 124 national meeting, Philadelphia PA.
2001 August, American Association of Physics Teachers, 123 national meeting, Rochester NY.
2001 August, Physics Education Research Conference 2001, Rochester NY.
2001 January, American Association of Physics Teachers, 122" national meeting,
San Diego CA

PROFESSIONAL AFFILIATIONS

American Association of Physics Teachers (AAPT)

American Education Research Association (AERA) (2003-2005)

European Science Education Research Association (ESERA) (1998-2003)

Physics Education Research Topical Group (PERTG) of the AAPT

Physics Education Research Leadership Organizing Council of the PERTG (2006-2009),
elected chair (2006-2007)

National Science Teachers Assoication (2007-2008)

DEPARTMENTAL, UNIVERSITY, AND PROFESSIONAL SERVICE

Refereeing articles:
2008 Journal of the Learning Sciences (1)
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2007 International Conference on the Learning Sciences (Proceedings) (2)

Journal of College Science Teaching (1)

Journal of Engineering Education (1)

Journal of the Learning Sciences (1)

Physical Review Special Topics Physics Education Research (1)
2006 Cognition and Instruction (1)

Journal of College Science Teaching (1)

Journal of the Learning Sciences (1)

Physics Education Research Conference Proceedings (2)

Physical Review Special Topics Physics Education Research (1)

Grant review
2003 National Science Foundation (10)

University and Departmental Committees

2003-2005: member of Department of Physics and Astronomy peer committee

2003 member of search committee for assistant professor in the Department of Mathematics with a
specialty in mathematics education research

2003 member of search committee for a chair of the Department of Physics and Astronomy

2002 member of search committee for assistant professor in the Department of Mathematics with a
specialty in mathematics education research

2002 chair of search committee for assistant professor in the Department of Physics and Astronomy
with a specialty in physics education research

2001 member of search committee for a visiting fellow in teaching and education at the University
of Maine.

Organization and community building

2007-persent: PERticlcs blog, http://perticles.blogspot.com/, collecting articles relevant to physics
education research, publicly presented for the PER community.

2001-present: list administrator for the RPE email list (formerly YoungPER, Junior Faculty in
Physics Education Research, but renamed to Researchers in Physics Education); this mailing
list provides a forum for discussion of physics education research and topics specific to young
(untenured) faculty

1996-1998: Graduate Students in Physics Education Research; co-founder of a graduate student
organization whose goal is to promote communication and discussion of topics relevant to our
work in a new and growing field within physics.
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