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Introduction

» Gender participation gaps exist at all levels in physics

- Gender performance gaps also exist!

Pre- and Post-Studio Transition

+ CSM physics is committed to understanding and shrinking both kinds

of gap

Studio at CSM

« Hybrid Studio/lecture format (2 hrs lecture & 4 hrs Studio per week)*
« Based on existing models including Studio, SCALE-UP, TEAL

» Curriculum partially redeveloped to facilitate investigation, group
work, and to include elements of cognitive apprenticeship5¢

» Physics 100 converted to Studio in late 1990s; Physics 200 followed in

Fall 2007

Data show differences
between male and female
performances for Studio
and non-Studio courses,
and the statistical

Gap in fraction of students
receiving D, F, or withdrawing
from course. No significant
gender gaps

Gap in average course
grade, students receiving C
or better. Statistically
significant, but small, gaps

Project Goals

« To identify and characterize gender gaps in CSM introductory E&M (Physics 200)

« To determine the impact of Studio physics on gender gaps

- To test hypothesis that more interactive courses result in smaller gender gaps2?

Gap in CSEM normalized
gain. Large, significant
gaps that close somewhat in
Studio physics
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from non-Studio to Studio DFW Course Grade CSEM CSEM CSEM
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Gender Comparisons in Average CSEM <g> ACT Scores Grades
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o4 58 912 1316 17+ ACT scores and prerequisite math class grades characterize
Bins (Pre-test Scores) the incoming population; we see no substantial differences.

Scores are nearly constant over the four-year study period,

so we present overall averages

One potential explanation of CSEM gender gaps is that women may make up a
disproportionate share of the low-pretest population, which may show lower gains.
Binning students according to pre-test scores shows that gain gaps are present
regardless of pre-test score. Few women scored in the highest bin, so we omit them

J. B. Kahle and J. Meece, “Research on gender issues in the classroom,” in Handbook of research on science teaching, edited by D. L. Gabel. New York: MacMillan, 542-557, 1994.
M. Lorenzo, C. Crouch, and E. Mazur, “Reducing the gender gap in the physics classroom,” Am. J. Phys., 74(2), 118-122, 2006.
S. J. Pollock, N. D. Finkelstein, and L. E. Kost, “Reducing the gender gap in the physics classroom: How sufficient is interactive engagement?” Phys. Rev. ST-PER 3, 010107, 2007.
P. B. Kohl, H. V. Kuo, and T. G. Ruskell, Proceedings of the 2008 PERC , New York: AIP Publishing, 135-138, 2008.

Lave, J. and Wenger, E., Situated learning: Legitimate peripheral participation. 1991, New York, NY: Cambridge University Press.
Brown, J.S., Collins, A., and Duguid, P., Situated Cognition and the Culture of Learning. Educational Researcher, 1989. 18(1): p. 32.
E. Mazur, Peer Instruction: A Users Manual. Prentice-Hall, Upper Saddle River, NJ, 1997.
Heller, P. and Hollabaugh, M., Teaching problem solving through cooperative grouping. Part Il: Designing problems and structuring groups. Am. J. Phys., 1992. 60(7): p. 637.
Maloney, D.P. et al., “Surveying students’ conceptual knowiedge of electricity and magnetism,” Am. J. Phys., 69(S1), $12-523, 2001.

+ Studio groups that have any women have
at least two”

+ Usually at least one female TA per section

« Lectures are partially interactive,
featuring Peer Instruction®

Data

Available data include DFW rates, course grades, grades on course components,
ACT scores, grades in prerequisite courses, and results from research-based
surveys. Most relevant data are shown (left)

CSEM is the Conceptual Survey on Electricity and Magnetism?®

Especially stable curricula and faculty ease comparisons across semesters

Statistical tests are two-tailed z-tests or binomial proportion tests, as appropriate.

Conclusions

Course grades/DFW rates show small/non-existent gaps. Course grade is weighted
heavily towards mathematical tasks, which women perform roughly equally on

CSEM scores show significant gaps in conceptual understanding. Gaps are present at
the beginning of the course and increase in size by the posttest

Men and women show different conceptual development in Physics 200; Studio
Physics has evened things somewhat

Results are consistent with hypothesis that more interactive courses reduce gender
gaps; however, few gaps existed to begin with
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