Lei Bao

Department of Physics, The Ohio State University
191 W Woodruff Ave., Columbus, OH 43210-1117
Tel: 614-292-2450, Fax: 614-292-7557; bao.15@osu.edu

Education

Ph.D., Physics, 1999, University of Maryland at College Park
M.S., Electrical Engineering, 1992, SouthEast University, Nanjing, China
B.S., Electrical Engineering, 1990, SouthEast University, Nanjing, China

Appointments

10/2011 — present  Professor, Department of Physics, The Ohio State University
10/2006 — 09/2011  Associate Professor, Department of Physics, The Ohio State University.
(Courtesy appointment) School of Teaching and Learning, The Ohio State University.
08/2000 — 09/2006  Assistant Professor, Department of Physics, The Ohio State University.
08/1999 — 07/2000  Research Associate, Physics Department, Kansas State University.
08/1994 — 07/1999  Graduate Research and Teaching Assistant, Physics Department, University of Maryland.

Academic Affiliations

Secretary, the Overseas Chinese Physics and Astronomy Association (OCPA)
Past Chair of AAPT international education committee

Research Interests and Fields

Information theory and intelligent agent modeling of learning and socio-economic systems.
Inquiry based and technology assisted education methods and curriculum for science learning and scientific reasoning.
Assessment instruments for assessing science content knowledge and scientific reasoning skills.
Measurement and assessment methods
« Information theory and intelligent agent modeling
e  Model Analysis — multi-dimensional modeling for assessing learning.
o Dynamic models of learning and a unified probability framework for education measurement, which integrates Model
Analysis, normalized gain and IRT under a single coherent theoretical frame.
o Development of quantitative assessment instruments and methods for assessing content knowledge, reasoning, and
views and attitudes.
o Large scale quantitative assessment and targeted comparisons.
International assessment data center.
Computatlonal models of student learning processes such as neural network models
Experimental technology and methods for measuring and modeling behavioral data of student learning (e.g. automatic group
dynamics analysis and eye-tracking analysis of human interactions with computer simulations).
Technologies in education (e.g. in-class polling, web based interactive learning modules, technology enhanced science inquiry,
virtual reality experiments, learning games)

Current and Past Grants (Current grants are marked with)

1. Data Analytics for Efficient STEM Assessment: Developing Equivalent Short Concept Inventories, NSF DUE-1712238,
Co-PI, $299,897, 2017-2021.

2. Teacher Professional Development for Technology-Enhanced Inquiry to Foster Students' 21st Century Learning, NSF,
DRK-12, collaborative, Pl at OSU, $206,632, 2014-2018.

3. Developing Scientific Reasoning: Targeted Physics Instruction for STEM Majors, NSF, IUSE, collaborative, Pl at OSU,
$307,973, 2014-2018.

4. Developing Scientific Reasoning Assessment Tools for STEM Education and Teacher Preparation, NSF, P1, $199,801,
2010~2015.

5. Science Learning and Scientific Reasoning, NIH, PI, $998,658, 2009~2013.

6. Developing Scientific Reasoning Abilities in Pre-service Teachers, NSF, CCLI, Co-PI, $125,000, 2010~2012.

7. Virtual Experiments for Physics Labs, NSF, CCLI, Pl $100,396, 2007~2011.



8.
9.

10.

11.
12.

13.
14,

15.

Building a solid foundation for multidisciplinary STEM education research, NSF, CCLI, Co-PI, $148,711, 2008~2011.
STEP: Gateway into first-year STEM curricula: A community college/university collaboration promoting retention and
articulation, NSF Subcontract, $18,827, 2008~2010.

Creating Research-based Single-Concept Question Sequences for In-class Polling Systems, NSF CCLI, Co-PI,
2006~2010, $489,999.

Develop and Assess The Ohio State Standardized Clicker System, OSU, Co-Pl, 07/2005~06/2007, $84,796.

Scientific Misconceptions: From Cognitive Underpinnings to Educational Treatment, CASL, US Department of
Education, Collaborator (10%) 09/2005~08/2008, $933,397.

Context Cues, Associative Memory and Learning of Physics. NSF (REC 0126070) PI. 01/2002 — 12/2005, $269,305.
Technology & Model-Based Conceptual Assessment. NSF (REC 0087788) Co-Pl. (Subcontract from Kansas State
University — PI. at OSU) (01/2001 — 12/2004), $241,947 at OSU.

Ohio State University Seed Grand Pl 2001-02 $9,000.

Selected Media and News Coverage:

Lei Bao, et al., “Learning and Scientific Reasoning”, Science, VVol. 323. no. 5914, pp. 586 — 587 (2009).
Nature Physics: Science education: Lessons to be learned, Vol.6, 6, 2010.

Science News: Feature: Think Like a Scientist, Vol.175 #13 (p. 20), 06/20, 2009.

NPR: Can Scientific Reasoning Be Taught? 1/30, 2009

NPR Science Friday: Learning Facts vs. Learning to Reason. 1/30, 2009

The Columbus Dispatch: Study: Chinese students know more science facts than U.S. counterparts, 1/29, 2009.
China Daily: Science students lack ability to reason 1/30, 2009.

Inside Higher Ed: Blinding Them with Science 1/30, 2009

Publications and Academic Activities

Journal Articles:

1.

10.

11.

12.

Yang Xiao, Guiging Xu, Jing Han, Hua Xiao, Jianwen Xiong, & Lei Bao, (2020) Assessing the Longitudinal Measurement
invariance of the Force Concept Inventory and the Conceptual Survey of Electricity and Magnetism, Phys. Rev. Phys.
Educ. Res. 16(2):020103, DOI: 10.1103/PhysRevPhysEducRes.16.020103

Wangyi Xu, Qiaoyi Liu, Kathleen Koenig, Joseph Fritchman, Jing Han, Sudong Pan & Lei Bao, (2020) Assessment of
Knowledge Integtration in Student Learning of Momentum, Physical Review Physics Education Research, 16(1), 010130.
DOI: 10.1103/PhysRevPhysEducRes.16.010130

Yang Xiao, Joseph C. Fritchman, Jacqueline Y. Bao, Ying Nie, Jing Han, Jianwen Xiong, Hua Xiao, & Lei Bao, (2019)
Linking and comparing short and full-length concept inventories of electricity and magnetism using item response theory,
Phys. Rev. Phys. Educ. Res. 15 (2) 020149. https://doi.org/10.1103/PhysRevPhysEducRes.15.020149

Bao, L., Koenig, K. Physics education research for 21 century learning. Discip Interdscip Sci Educ Res 1, 2 (2019)
d0i:10.1186/s43031-019-0007-8

Ying Nie, Yang Xiao, Joseph C. Fritchman, Qiaoyi Liu, Jing Han,Jianwen Xiong & Lei Bao (2019) Teaching towards
knowledge integration in learning force and motion, International Journal of Science Education, 41:16, 2271-2295,
DOI:10.1080/09500693.2019.1672905

Rui Dai, Joseph C. Fritchman, Qiaoyi Liu, Yang Xiao, Haibo Yu, & Lei Bao, (2019) Assessment of student understanding
on light interference, Phys. Rev. Phys. Educ. Res. 15(2), 020134.
https://doi.org/10.1103/PhysRevPhysEducRes.15.020134

Bao, L. & Fritchman, J. Dual-Space Information Modeling of Socio-Economic Systems under Information Asymmetry.
Entropy, 21(5), 528, (2019). https://doi.org/10.3390/e21050528

Yang Xiao, Kathleen Koenig, Jing Han, Qiaoyi Liu, Jianwen Xiong, Lei Bao, “Test equity in developing short version
conceptual inventories: A case study on the Conceptual Survey of Electricity and Magnetism,” Phys. Rev. Phys. Educ.
Res. 15, 010122, (2019).

Kathleen Koenig, Krista E. Wood, Larry Bortner, & Lei Bao, “Modifying Traditional Labs to Target Scientific
Reasoning,” Journal of College Science Teaching, 48(5), 28-35, (2019).

Lei Bao, Yang Xiao, Kathleen Koenig, & Jing Han, “Validity Evaluation of the Lawson Classroom Test of Scientific
Reasoning,” Phys. Rev. Phys. Educ. Res. 14, 020106, (2018).

Yang Xiao, Jing Han, Kathleen Koenig, Jianwen Xiong, & Lei Bao , “Multilevel Rasch modeling of two-tier multiple
choice test: A case study using Lawson’s classroom test of scientific reasoning,” Phys. Rev. Phys. Educ. Res. 14, 020104
(2018).

Bao, L. & Fritchman J., (2018) Information of Complex Systems and Applications in Agent Based Modeling, Nature:
Scientific Reports 8, Article number: 6177, https://www.nature.com/articles/s41598-018-24570-1.
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39.
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Han, J., Chen, L., Fu, Z., Fritchman, J., & Bao, L. (2017). An Eye-tracking Study of Visual Attention in Web based
Assessment with the Force Concept Inventory, Eur. J. Phys. 38 (4) 045702.

Koenig, K., Zydney, J., & Bao, L. (2017) Enhancing a Scientific Inquiry Lesson through Computer Supported
Collaborative Learning, Science Scope, 041(9), 80-87, doi 10.2505/4/ss17_041 01 80.

Han, J., Koenig, K., Cui, L., Fritchman, J., Li, D., Sun, W., Fu, Z., & Bao, L. (2016) Experimental Validation of the Half-
Length Force Concept Inventory, Physical Review Physics Education Research, 12, 020122,

Zhou, S., Han, J., Koenig, K., Raplinger, A., Pi, Y., Li, D., Xiao, H., Fu, Z., & Bao, L. (2016) Assessment of Scientific
Reasoning: the Effects of Task Context, Data, and Design on Student Reasoning in Control of Variables, Thinking Skills
and Creativity, 19, 175-187.

Han, J., Bao, L., Chen, L., Cai, T., Pi, Y., Zhou, S., Tu, Y., & Koenig, K., (2015) Dividing the Force Concept Inventory
into Two Equivalent Half-Length Tests, Physical Review Physics Education Research, 11, 010112.

Xie, L. and Bao, L. (2013) Study on thinking framework construction based on Bayesian probability, China Electric Power
Education, 35, 205.

Bao, L., Kim, Y., Raplinger, A., Han, J., & Koenig, K. (2013). Affective Factors in STEM Learning and Scientific
Inquiry: Assessment of Cognitive Conflict and Anxiety, Research in Education, Assessment, and Learning, 4 (1), 1-52.
Koenig, K., Schen, M., & Bao, L., “Explicitly Targeting Pre-service Teacher Scientific Reasoning Abilities and
Understanding of Nature of Science through an Introductory Science Course,” Science Educator, 21, no. 2, 1-9 (2012).
Koenig, K., Schen, M., Edwards, M. & Bao, L., “Addressing STEM Retention through a Scientific Thought and Methods
Course,” Journal of College Science Teaching, 41, no. 4, 23-29 (2012).

James Brogerg & Lei Bao, “The Impact of Assessment Format on Student and Evaluator Response in Physics
Assessment,” Research in Education Assessment and Learning, 3 (2), 57-68, (2012)

Aaron Adair and Lei Bao, “Project-Based Learning: Theory, Impact, and Effective Implementation,” Research in
Education Assessment and Learning, 3 (1), 6-21, (2012)

Li Chen, Jing Han, Jing Wang, Yan Tu, and Lei Bao, “Comparisons of Item Response Theory Algorithms on Force
Concept Inventory,” Research in Education Assessment and Learning, 2 (02), 26-34, (2011).

Shaona Zhou, Jing Han, Nathaniel Pelz, Xiaojun Wang, Liangyu Peng, Hua Xiao, Lei Bao, Inquiry Style Interactive
Virtual Experiments: A Case on Circular Motion, European Journal of Physics, 32, 1597-1606, (2011).

Lin Ding, Neville Reay, Albert Lee, and Lei Bao, Exploring the role of conceptual scaffolding in solving synthesis
problems, Phys. Rev. ST Physics Ed. Research 7, 020109 (2011).

Albert Lee, Lin Ding, N. W. Reay, and Lei Bao, “Single-Concept Clicker Question Sequences,” Physics Teacher,49 (6)
p385-389, (2011) .

Jing Wang and Lei Bao, “Analyzing Force Concept Inventory with Item Response Theory,” Am. J. Phys., 78 (10), 1064-
1070 (2010).

Lei Bao, Tianfan Cai, Kathy Koenig, Kai Fang, Jing Han, Jing Wang, Qing Liu, Lin Ding, Lili Cui, Ying Luo, Yufeng
Wang, Lieming Li, Nianle Wu, “Learning and Scientific Reasoning”, Science, Vol. 323. no. 5914, pp. 586 — 587 (2009).
Lei Bao, Kai Fang, Tianfang Cai, Jing Wang, Lijia Yang, Lili Cui, Jing Han, Lin Ding, and Ying Luo “Learning of
Content Knowledge and Development of Scientific Reasoning Ability: A Cross Culture Comparison,” Am. J. Phys., 77
(12), 1118-1123 (2009).

Lin Ding, Neville W. Reay, Albert Lee and Lei Bao, “Are we asking the right questions? Validating clicker question
sequences through student interviews,” Am. J. Phys., 77 (7), 643-650 (2009).

L. Bao, S. Stonebraker, and H. Sadaghiani, “A Flexible Homework System,” Am. J. Phys., 76 (9), 878-881 (2008).

Lin Ding, Neville W. Reay, Albert Lee and Lei Bao, “The effects of testing conditions on conceptual survey results,”
Phys. Rev. ST Phys. Educ. Res. 4, 010112 (2008).

David E. Pritchard, Young-Jin Lee and Lei Bao, “Mathematical learning models that depend on prior knowledge and
instructional strategies,” Phys. Rev. ST Phys. Educ. Res. 4, 010109 (2008)

N.W. Reay, P. Li, and L. Bao, “Testing a New Voting Machine Methodology,” Am. J. Phys. 76 (2) 171-178 (2008).

L. Bao and E. F. Redish, “Model Analysis: Assessing the Dynamics of Student Learning,” Phys. Rev. ST Phys. Educ. Res.
2, 010103 (2006).

L. Bao, “Theoretical Comparison of Average Normalized Gain Calculations,” Am. J. Phys. 74 (10) 917-922 (2006).
Gyoungho Lee, Jongho Shin, Jiyeon Park, Sangho Song, Yeonsoo Kim, Lei Bao, “An Integrated Theoretical Structure of
Mental Models in Science Education: Students’ ideas of the circular motion,” J. Korea Assoc Res. Sci. Edu. 25-6, 698-709
(2005).

M. C. Wittmann, J. T. Morgan, and L. Bao, “Addressing student models of energy loss in quantum tunneling,” Eur. J.
Phys. 26 939-950 (2005). Chosen for “Highlights of 2005” by the journal.

N. W. Reay, L. Bao, P. Li, R. Warnakulasooriya and G. Baugh, “Toward an effective use of voting machines in physics
lectures,” Am. J. Phys. 73, 554 (2005)

L. Bao and E. F. Redish, “Understanding probabilistic interpretations of physical systems: A pre-requisite to learning
quantum physics”, Am. J. Phys. 70 (3), 210-217, (2002)

L. Bao, K. Hogg, and D. Zollman, “Model Analysis of Fine Structures of Student Models: An Example with Newton's
Third Law,” Am. J. Phys. 70 (7), 766-778 (2002).
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43. L. Bao and E. F. Redish, “Concentration Analysis: A Quantitative Assessment of Student States,” PERS of Am. J. Phys. 69
(7), S45-53, (2001).

Book/Chapters (Peer Reviewed):

1. L.Baoand E. F. Redish, “Educational Assessment and Underlying Models of Cognition” In The Scholarship Of Teaching
And Learning In Higher Education: The Contributions Of Research Universities , Ed. William E. Becker & Moya L.
Andrews, pp 221-264, Indiana University Press, 2004.

Peer Reviewed Conference Proceedings:

1. Wood, K.E., Koenig, K., Owens, L., & Bao, L. (2018). Development of student abilities in control of variables at a two-
year college. AURCO Journal, 24, 164-179.

2. Kaoenig, K., Wood, K., & Bao, L. (2016). Progression of student abilities in control of variables in an introductory physics
lab course. NSF Envisioning the Future of Undergraduate STEM Education: Research and Practice Symposium
Proceedings.

3. Koenig, K. & Bao, L. (April 2013). Impacting the Scientific Reasoning Abilities of STEM Majors through an
Introductory Physics Laboratory Course. Proceedings of the Annual Meeting of the National Association for Research in
Science Teaching, Puerto Rico.

4. Koenig, K., Bao, L. & Schen, M. (March 2012). Using specialized instruction to develop scientific reasoning abilities in
teacher candidates. Proceedings of the Annual Meeting of the National Association for Research in Science Teaching,
Indianapolis, IN.

5. Liangyu peng, Lei Bao, Manchi Huan. Research of Generalized Lorenz System Family and Chua’s Circuit Based on
Simulink. 2011 International Conference on Computers, Communications, Control and Automation (CCCA 2011). Hong
Kong, China, February 20-21, 2011. Volume I: 417-420. (IEEE publication)

6. Liangyu peng, Lei Bao, Manchi Huan. The Study of Removing Image Noise with Median Filter and Wavelet Transform.
2011 International Conference on Computers, Communications, Control and Automation (CCCA 2011). Hong Kong,
China, February 20-21, 2011. Volume I: 421-424. (IEEE publication)

7. Liangyu peng, Lei Bao. Application of Matlab/Simulink and Orcad/PSpice Software in Theory of Circuits. 2010
International Conference on Broadcast Technology and Multimedia Communication (BTMC 2010), 2010 Second Pacific-
Asia Conference on Knowledge Engineering and Software Engineering (KESE 2010). Chongging, China, December 13-
14, 2010. Volume I11: 514-517. (IEEE publication)

8. Scott Zollinger, Patti Brosnan, Diana B. Erchick, and Lei Bao, “Mathematics Coaching: Impact on Student Proficiency
Levels After One Year of Participation”, North American Chapter of the International Group for the Psychology of
Mathematics Education (PME-NA), (2010).

9. L. Ding, N. W. Reay, A. Heckler, and L. Bao, “Sustained effects of solving conceptually-scaffolded synthesis problems”,
PERC Proceedings (2010).

10. Lin Ding, Neville Reay, Albert Lee and Lei Bao, “Using Conceptual Scaffolding to Foster Effective Problem Solving”
PERC proceedings (2009).

11. Homeyra R. Sadaghiani and Lei Bao, “Student Difficulties in Understanding Probability in Quantum Mechanics” PERC
proceedings (Aug. 2005).

12. Yeounsoo Kim, Lei Bao and Omer Acar, “Students’ Cognitive Conflict and Conceptual Change in a PBI Class,” PERC
proceedings (Aug. 2005).

13. Yeounsoo Kim and Lei Bao, “Development of an Instrument for Evaluating Anxiety Caused by Cognitive Conflict,”
PERC proceedings (Aug. 2004).

14. Gyoungho Lee, Jiyeon Park, Yeounsoo Kim and Lei Bao, “Alternative Conceptions, Memory & Mental Model in Physics
Education,” PERC proceedings (Aug. 2004).

15. Dedra Demaree, Stephen Stonebraker, Wenhui Zhao and Lei Bao, “Virtual Reality Experiments in Introductory Physics
Laboratories,” PERC proceedings (Aug. 2004).

16. Rasil Warnakulasooriya and Lei Bao, “Procedural Rules in Students’ Reasoning,” PERC proceedings July 2003.

17. Neville W. Reay, Lei Bao, Gordon Baugh and Rasil Warnakulasooriya, “Business-Style” Group Work in a Freshman
Engineering Honors Class,” PERC proceedings July 2003.

18. Florin Bocaneala and Lei Bao, “Neural Network Modeling for Physics Learning: A Case on E&M,” PERC proceedings
July 2003.

19. Homeyra Sadaghiani and Lei Bao, “Lecture Demonstrations in Modern Physics: Quality vs. Quantity,” PERC proceedings
July 2003.

20. Homeyra R. Sadaghiani and Lei Bao, “Immediate Informative Feedback Using a New Homework System,” PERC
proceedings Aug. 2002.
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21.

22.

23.

24.

25.

26.

217.

28.

29.

Keith Oliver and Lei Bao, “Student Resources in Quantum Mechanics, or Why Students Need Meta Resources,” PERC
proceedings Aug. 2002.

Gyoungho Lee and Lei Bao, “Context Map: A Method to Represent The Interactions Between Students’ Learning and
Multiple Context Factors,” PERC proceedings Aug. 2002.

Rasil Warnakulasooriya and Lei Bao, “Toward a Model-Based Diagnostic Instrument in Electricity and Magnetism - An
Example,” PERC proceedings Aug. 2002.

Gyoungho Lee and L. Bao, “Graduate and undergraduate students’ views on learning and teaching physics,” PERC
proceedings, July 2001.

R. Warnakulasooriya and L. Bao, “Students’ understanding of Electricity and Magnetism for the development of a model
based diagnostic test,” PERC proceedings, July 2001.

Richard N. Steinberg., Michael. C. Wittmann, Lei Bao, and Edward F. Redish, “The Influence of Student Understanding
of Classical Physics When Learning Quantum Mechanics,” Research on the Teaching and Learning of Quantum Science,
NARST Annual Meeting, Boston, March, 1999. Http://www.phys.ksu.edu/perg/paper/narst/.

Zhonghan Woo, Lei Bao, Wang Ling and Yuan Chunwei, “AFM Analysis on the Bioelectric Property of Fish Scale
Plates,” The Eighth Symposium on Electrets, Paris, Sept., 1994.

Zhonghan Woo, Lei Bao, et al, “Electrostatic Technology and Clean Engineering,” International Conference on Air and
Water Cleaning Technology, China, June, 1993.

Lei Bao, Yiming Ling, “Ozone Synthesis with UV and Silent Discharge,” The Asia-Pacific Conference on Plasmas
Science and Technology, China, Sept. 1992.

Invited Review Papers:

1.

Lei Bao and ZuRen Wu, “Physics Education in China: From Past to Future,” AAPT Interactions, 38 (1), 24-25, (2008).

Peer Reviewed Papers in Non-English Journals:

1.

2.

Ying Luo and Lei Bao, “Implications from the comparison of scientific reasoning abilities between Chinese and US
college students,” Journal of Education in China, 10, 20, 2009 (in Chinese)

Kai Fang, Lijia Yang, Tianfang Cai, Jing Wang, and Lei Bao, “Assessment of Physics Education Research,” College
Physics, 2009, (in Chinese).

Kai Fang, Lijia Yang, Tianfang Cai, Jing Wang, and Lei Bao, “Review of Physics Education Research,” College Physics,
2009, (in Chinese).

Invited Talks / Seminars:

N

11.
12.

L. Bao, “Effective STEM Education for the 21st Century,” Keynote Speech, OCPA 9'" Triennial International Conference,
Tsinghua University, Beijing, China, July, 2017.

L. Bao, “Deep Learning and Education Modeling,” East China Normal University, Shanghai, China, July, 2017.

L. Bao, “Science Inquiry for STEM Education,” Plenary Speech, International Workshop on Strategic Development and
Reform in Physics Education, Tongji University, Shanghai, China, July, 2017.

L. Bao, “Active Learning Environment for the 21st Century Classrooms,” University of Electronic Science and
Technology of China, Chengdu, China, July, 2017.

L. Bao, “STEM Education Research: Assessment of Scientific Reasoning,” South China Normal University, GuangZhou,
China, June, 2017.

L. Bao, “Developing Scientific Reasoning in STEM Education,” Nanjing Normal University, Nanjing, China, June 2017.
L. Bao, “Science Education in the 21st Century: Fostering Ability for Teachers and Students,” Capital Normal University,
Beijing, China, June, 2017.

L. Bao, “Big Data and 21 Century Education,” Plenary Speech, International Symposium for Big Data in Education, Qufu
Normal University, Qufu, China, November, 2016.

L. Bao, “Physics and Science Education in U.S. Schools,” Fudan University, Shanghai, China, November, 2016.

. L. Bao, “Developing and Assessing Student Ability: 21st Century Skills and 21st Century Education,” SouthWest

University, Chongging, China, November, 2016.

L. Bao, “STEM Education For the 21st Century,” East China Normal University, Shanghai, China, November, 2016.

L. Bao, “21% Century Learning: Physics Education and Scientific Reasoning,” Plenary Lecture, Fudan Summer School for
Physics Education Research, Fudan University, Shanghai, China, July, 2016.
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13

14,
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

40.
41.

42,
43.

44,
45,
46.

47.
48.

Lei

. L. Bao, “Science Education for the 21% Century,” Plenary Speech, National College Physics Education Symposium,
Shenzhen, China, July, 2016.

L. Bao, “Recent advancement in physics education research: assessment development and education technology,” Plenary
Speech, Tsinghua University Physics Education Research Symposium, Tsinghua University, Beijing, China, July, 2016.
L. Bao, “A Cognitive based Framing of Quantum Cognition,” Penn State University, December, 2015.

L. Bao, “STEM Education for the 21st Century,” ICPE 2015, Plenary Speech, Beijing, August, 2015.

L. Bao, “Assessment and Development of 21% Century Skills,” Plenary Speech, 8" Annual Meeting of Chinese Science
Education Association, Chengdu, August, 2015.

L. Bao, “Developing Critical Thinking and Scientific Reasoning in K-12 Science Courses,” Hangzhou Normal University,
Hangzhou, August, 2015.

L. Bao, “Research in Assessment of Critical Thinking,” Shaanxi Normal University, Xi’an, July, 2015.

L. Bao, “Promoting 21% Century Skills in Physics Education,” Tokyo University of Agriculture & Technology & Science
Council of Japan, Tokyo, July, 2015.

L. Bao, “Research in Physics Education and Scientific Reasoning,” Kyoto University of Education, Kyoto, July, 2015.
L. Bao, “21st Century Skills and 21st Century Education,” Purdue University, October, 2014.

L. Bao, “MOOC and Its Impact,” Keynote of Science Education Panel, OCPA 8 International Conference on Physics
Education and Frontier Physics, Singapore, June, 2014.

L. Bao, “Developing and Assessing Student Ability: 21st Century Skills and 21st Century Education”, OCPAS8
International Conference on Physics Education and Frontier Physics, Singapore, June, 2014.

L. Bao, “Education Research Case Studies on Scientific Reasoning,” Beijing Jiaotong University, Beijing, China, July,
2014,

L. Bao, “Science Education Research in the 21% Century,” Jiangsu University of Science and Technology, Zhenjiang,
China, July, 2014.

L. Bao, “Education Assessment of Higher Order Abilities,” East China Normal University, Shanghai, China, July, 2014.
L. Bao, “Developing and Assessing 21st Century Skills,” Shanxi Normal University, Xi’an, China, June 2014.

L. Bao, “21st Century Education: Developing and Assessing Student Critical Thinking and Scientific Reasoning,” Plenary
Talk, Global Chinese Conference on Science Education, GuangZhou, China, July, 2013.

L. Bao, “Research and Best Practices to Improve Student Learning,” Plenary Talk, Workshop on Research based STEM
Education, STEM Learning Center, Beijing Jiaotong University, Beijing, China, July, 2013.

L. Bao, “Research and Best Practices to Improve Student Learning,” Plenary Talk, Teacher Workshop on STEM
Education, South China Normal University, GuanZhou, China, July, 2013.

L. Bao, “Developing and Assessing Student Ability,” Colloquium, Sichuan Normal University, Chengdu, China, June,
2013.

L. Bao, “Developing Effective Scientific Reasoning and Problem Solving Skills,” Colloquium, University of Cincinnati,
Department of Physics and FUSION science education center, October, 2012.

L. Bao, “Developing and Assessing Student Ability: 21st Century Skills and 21st Century Education ,” Plenary Talk,
China Physical Society, China-US Advanced Forum on Physics Education, Tsinghua University, Beijing China, August,
2012.

L. Bao, “Scientific Reasoning and Problem Solving Skills,” Colloquium, ChanglJiang University, JingZhou, China,
August, 2012.

L. Bao, “Developing Effective Problem Solving Skills,” Plenary Talk and Workshop, Strengthening Teaching and
Learning in the STEM Fields, LASPAU, Harvard University, June, 2012,

L. Bao, “Learning, Reasoning, and Science Inquiry,” Colloquium, Harvard University, School of Engineering and Applied
Sciences, Cambridge, MA, April, 2012.

L. Bao, “Jobs, Physics, and Education Reforms,” Invited Conference Speech, Annual Meeting of The Physical Society of
Republic of China, National Chung Cheng University, Taiwan, January, 2012.

L. Bao, “STEM Education: US-China Comparison,” Plenary Talk, Advanced Workshop on Investigative Learning,
Nanjing, China, August, 2011.

L. Bao, “Technology in Physics Education,” Hong Kong Institute of Education, Hong Kong, August, 2011.

L. Bao, “Scientific Reasoning and Science Education,” Plenary Talk, OCPA7 Biannual Meeting, Kaohsiung, Taiwan,
August, 2011.

L. Bao, “STEM Learning and Scientific Reasoning,” NARST Annual Meeting, Orlando, FL, April, 2011.

L. Bao, “Assessment of Advanced Ability in Chinese College Admission Test,” AAPT Winter Meeting, Jacksonville FL,
January, 2011.

L. Bao, “Science Learning and Scientific Reasoning,” Indiana University Purdue University Indianapolis, October, 2010.
L. Bao, “Advanced Methods in Education Assessment,” Beijing Education Testing Center, Beijing, September, 2010.

L. Bao, “Current Trends in Physics Education Research,” Beijing University of Posts and Telecommunications, Beijing,
September, 2010.

L. Bao, “Introductory to Physics Education Research,” Beijing Institute of Technology, Beijing, September, 2010.

L. Bao, “Interactive Classrooms for Fostering Student General Abilities,” Central China Normal University, WuHan,
September, 2010.
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49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
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