


and mathematics faculty members including two Nobel Lau-
reates and several National Academy members. More than
15 physics faculty members have been involved in trans-
forming a course or in sustaining previous transformations.19

The program impacts roughly 2000 introductory physics stu-
dents per year and is still growing. Recent efforts are focus-
ing on the transformation of upper-division courses.20,21

The LAs are instrumental in initiating and sustaining
course transformation by taking active roles in facilitating
small-group interaction both in large-enrollment lecture sec-
tions and in interactive recitation sections. Because the LAs
also make up a pool from which we recruit new K–12 teach-
ers, our efforts in course transformation are tightly coupled





parison, a recent national study31 shows that typical post-test
scores in traditionally taught courses at peer institutions are
around or below 45% �and normalized gains of 0.15–0.3�.
The dashed arrows in Fig. 4 show the BEMA pre- and post-
test scores for LAs during the first semester that LAs were
used in the physics department. All of these LAs had taken a
non-transformed introductory electricity and magnetism
course preceding their service as an LA. The solid arrows
near the top of Fig. 4 show the average BEMA pre- and
post-test scores for LAs in the first semester for which all
LAs were recruited from transformed classes. That is, most
of the LAs from the subsequent semesters had taken an in-
troductory course that was transformed using LAs. The av-
erage normalized learning gains for all students in the trans-
formed courses have consistently ranged from 33% to 45%.
The normalized learning gains for the LAs averages just be-
low 50%, with their average post-test score exceeding the
average incoming physics graduate-TA’s starting score.

The data in Fig. 5 show the scores of students enrolled in
upper-division Electricity and Magnetism. The bin labeled
F04-F05 is the average BEMA score for students who were
enrolled in upper-division E&M in the three consecutive se-
mesters from Fall 2004 through Fall 2005 �N=71�. None of
these students had enrolled in an introductory physics course
that was transformed using LAs. The three bins labeled S06-
S07 represent the average BEMA scores for three different
groups of students who were enrolled in upper-division
E&M during the next three semesters from Spring 2006
through Spring 2007: �1� those who had a traditional intro-
ductory experience with no LAs �N=18�, �2� those who did
take an introductory course that was transformed using LAs
�N=36�, and �3� students who had been LAs themselves
�N=6�. The scores of the students who did not take a trans-
formed course are comparable in both F04/05 and S06/07.
The students who had taken a transformed introductory
E&M course scored significantly higher than those who did
not, and the LAs scored even higher. These data suggest that
the LA program produces students who are better prepared
for graduate school and for teaching careers and that the LA
experience greatly enhances students’ content knowledge.30

Note that although some students from each group in Fig. 5








