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evidence, as amply elucidated and referenced in the 
February Notices [1], which also gives several examples 
of active learning paradigms (see too [2, 4, 5]). Here I will 
describe a different paradigm that integrates in and out 
of class active learning, and I will discuss its rewards for 
both teachers and students.

As I progressed from lecture toward in-class active learn-
ing built upon before-class preparatory work, 
I saw students increasingly gain confidence, 
satisfaction, and achievement in their own 
learning. The paradigm that evolved from this 
progression has three integrated parts.

Part A resolves the lecture-textbook trap by 
realizing this motto: Never lecture on some-
thing students can instead read and write 
about. I give students high quality reading 
on new material, and they write about it, to 
promote far deeper engagement than mere 
reading. I do not require much writing, but 
I expect all students to pose good questions 
about the mathematics, and describe what they 
did and did not understand. I also ask lower 
division students to respond to a couple of 
reading questions I pose. The overall goal is for 

students to think meaningfully about new material before 
class, and to leave no conceivable reason for me to lecture.

A critical feature is that I must receive their writing 
before I prepare for class. I can then prepare to lead a brief 
initial class discussion of a few questions I select from 

My active-learning journey was sparked decades ago, when 
I realized I could best help students work on extensive 
calculus projects by doing so inside, not just outside, the 
classroom. Thus I needed to reduce lecturing. But with 
less lecturing, how would I cover the syllabus? And how 
would students first be exposed to new material? I faced 
what I call the “lecture-textbook trap.” In this vicious circle, 
students don't seriously study text material 
in preparation for class because they know 
I will lecture on it. In turn, I must lecture on 
it because they don't study it first. Escaping 
this trap is the hardest thing I ever did in 
teaching. But liberation opened unimagined 
pedagogical doors, through which I discov-
ered transformative rewards for both student 
and teacher.

Concomitantly, I began to question lec-
ture's overall purpose, efficacy, and necessity. 
Countless times as a lecturer, students had 
tellingly told me “I understand perfectly when 
you lecture, but then I can't do problems at 
home.” I slowly realized that while a lecture 
may feel extremely comfortable to teacher 
and student alike, and sometimes be inspirational, it ac-
complishes precious little to help students successfully 
do mathematics themselves.

The many benefits of shifting from lecture toward 
active learning are now widely confirmed by scientific 
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