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Freeman et al. in their landmark 225-study metaanalysis determined that active learning increases student
performance in STEM (PNAS 2014). They went so far as to state “If the experiments analyzed here had been
conducted as randomized controlled trials of medical interventions, they may have been stopped for benefit“.
Did they just conclude (in a paper cited over 1000 times) that smooth and clear (prof-centred) lecturing is not
ethical? If so, how do we achieve active learning with 200 or more students? Research-based instructional
strategies provide almost too many options. Reading the studies, there is one common factor that rises to the
fore: feedback is provided to every student in every class. And the only way to do it is to engage the students
as teachers.
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