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Active learning increases student performance in
science, engineering, and mathematics

Scott Freeman®’, Sarah L. Eddy®, Miles McDonough®, Michelle K. Smith®, Nnadozie Okoroafor®, Hannah Jordt®,
and Mary Pat Wenderoth®

“Department of Biology, University of Washington, Seattle, WA 98195; and "School of Biology and Ecology, University of Maine, Orono, ME 04469

Edited* by Bruce Alberts, University of California, San Francisco, CA, and approved April 15, 2014 (received for review October B, 2013)
B410-8415 PNAS June 10, 2014 vol. 111 no. 23
Proceedings of National Academy of Science

Research Question:

"Does active learning work better, in terms
of improving student performance in
undergraduate science, technology,
engineering, and mathematics (STEM)
courses, than traditional lecturing?”
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Methods: Meta-analysis of 225 studies
Outcomes: Course grades and/or failures
Comparison: Active learning vs. traditional

lecturing in STEM courses among
college students
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Results:

- Students’ performance on examinations
increased by 0.47 SDs with active
learning.

« Students in classes with lecturing are
1.5 times more likely to fail.
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Results:

« Active learning appears effective
across all class sizes.

« Results not likely due to publication
bias. (Based on trim and fill analyses
and fail-safe n calculations.)
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Archive Volume 523 Issue 7560 News Feature

Why we are teaching science wrong, and how to
make it right

Active problem-solving confers a deeper understanding of science than does a standard
lecture. But some university lecturers are reluctant to change tack.

M. Mitchell Waldrop

"AT THIS POINTIT IS
UNETHICAL TO TEACH
ANY OTHER WAY.”
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The imperative for active learning:
death of the lecture?

William B. Jeffries, PhD

Senior Associate Dean for Medical Education

Kathryn N. Huggett, PhD

Senior Associate Dean for Medical Education
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McKinsey & Co (2015)
366 companies (US, UK, Latin America

N

Diversity’s dividend

What's the likelihood that companies in the top quartile for diversity
financially outperform those in the bottom quartile?'

more likely more likely
to outperform to outperform
Gender-diverse

companies Ethnically diverse

companies

'Results show likelihood of financial performance above the national industry median. Analysis
is based on composite data for all countries in the data set. Results vary by individual country.

Source: McKinsey analysis

https://www.mckinsey.com/business-functions/organization/our-insights/why-diversity-matters
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