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Science 332, 862-864 (2011)

Improved Learning in a Large-Enroliment
Physics Class xisommssszconsLi-2v

Louis Deslauriers,™? Ellen Schelew,? Carl wieman'jtZOOlﬂE/—&)b%}E?—E =g

We compared the amounts of learning achieved using two differs
under controlled conditions. We measured the learning of a speq|
objectives when taught by 3 hours of traditional lecture given by|
instructor and 3 hours of instruction given by a trained but inex|

> DEH

from any particular practice but rather from the
integration into the overall deliberate practice
framework.

This study was carried out in the second term
of the first-year physics sequence taken by all
undergraduate engineering students at the Uni-
versity of British Columbia. This calculus-based

THE CARL WIEMAN SCIENCE EDUCATION INITIATIVEER ST
VBB I HAE. RUJV—RAD B

instruction based on research in cognitive psychology and physics education. The comparison
was made between two large sections (N = 267 and N = 271) of an introductory undergraduate
physics course. We found increased student attendance, higher engagement, and more than
twice the learning in the section taught using research-based instruction.

he traditional lecture approach remains the

I prevailing method for teaching science at
the postsecondary level, although there

are a growing number of studies indicating that
other instructional approaches are more effective

The deliberate practice concept encompasses the

‘weeK. The Tectures were held 1n a large theater-
style lecture hall with fixed chairs behind benches
grouping up to five students. The students also had
weekly homework assignments, instructional labo-
ratories, and tutorials and recitations where they
solved problems; this work was graded. There were
two midterm exams and a final exam. All course

ideas of and
assessment. In our case, diedelibem(e pmcuoe takes
the form of a series of chall and

were common across all three sections,
except for the Ieclum, which were prepared and

tasks that require the students to practice physicist-

given ind by three different instructors.
During week 12, we studied two sections
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Table 1. Measures of student perceptions, behaviors, and knowledge. 0 v EQ ;1 - l\
:I control
Control section Experimental section 45 W experiment ‘ P B L@ |J 7} l/
Number of students enrolled 267 271 w 40 I\ I 0 %ﬂﬁ
Mean BEMA score (13) (week 11) 47 + 1% 47 £ 1% € 35 =]
Mean CLASS score (14) (start of term) 6311% 65 1% 2 [ ] | | ~—
(agreement with physicist) k3 30 s U
Mean midterm 1 score 59 + 1% 59 + 1% E 2 [ | I I N
r;andmid(e[’m'z score " :; f ;Za z; i ;:;u é 20 ——5—8—8—1 I I i j 1> ) D _) l/ j 4 _) I/ I\
Aitndance durg expariment 5.3 755 5 2ol il | Ab==20 TLA>9 -
Engagement before experiment* 45 + 5% 45 5% I I I
Engagement during experiment a5 - 5% 85 - 5% 3 TN I— I: 11 | \ ) \ )
*Average value of multiple measurements carried out in a 2-week interval before the experiment. Engagement also varies over ((— = ) ) )
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