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Size built into our classes?

Transformation of Large-Enrollment Introductory Courses
with Undergraduate Learning Assistants (LAs)
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Phys lecture
3-600 students
3 lectures/wk

(No lab)

U. Washington Tutorials
50 min/wk, 30 students, 1 grad TA
+ undergrad Learning Assistant

(Weekly prep + LA seminar)

Interactive Lectures
Peer Instruction,

pers. resp. system

Text
trad or

PER based

Online HW
System

CAPA or MP

Tutorials in Introductory Physics

 Reconceptualize Recitation Sections
• Materials
• Classroom format / interaction
• Instructional Role

Proven Curricula
D.E. Trowbridge and L. C. McDermott, "Investigation of student understanding of the concept

of acceleration in one dimension," Am. J. Phys. 49 (3), 242 (1981).
D.E. Trowbridge and L. C. McDermott, "Investigation of student understanding of the concept

of velocity in one dimension," Am. J. Phys. 48 (12), 1020 (1980)
R.A. Lawson and L.C. McDermott, "Student understanding of the work-energy and impulse-

momentum theorems," Am. J. Phys. 55 (9), 811 (1987)
 L.C. McDermott and P.S. Shaffer, "Research as a guide for curriculum development: An

example from introductory electricity, Part I: Investigation of student understanding." Am.
J. Phys. 60 (11), 994 (1992); Erratum to Part I, Am. J. Phys. 61 (1), 81 (1993).

P.S. Shaffer and L.C. McDermott, "Research as a guide for curriculum development: An
example from introductory electricity, Part II: Design of instructional strategies." Am. J.
Phys. 60 (11), 1003 (1992)

L.C.McDermott, P.S. Shaffer and M. Somers, "Research as a guide for curriculum
development: An illustration in the context of the Atwood's machine," Am. J. Phys.62  (1)
46-55 (1994).

More: see http://www.phys.washington.edu/groups/peg/pubsa.html

Tutorial Materials
Hands-on, Inquiry-based, Guided, Research-based

Tutorial vs. Trad'l Recitation CU Model of Teacher Prep

• Begin within physics department
• Learning Assistants:

Use UG’s to implement PER-based materials
– Model best-practices for all students
– Improve education of all students
– Increase likelihood students engage in teaching

• Improve content mastery of future teachers

V. Otero, N.D. Finkelstein, S.J. Pollock and R. McCray (2006). Science, 313, 445
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<g> =  post-pre

  100-pre

CU Fa03/
Sp04

CU Fa01

red = trad, blue = interactive engagement

Force Concept Inventory

R. Hake, ”…A six-thousand-student survey…” AJP 66, 64-74 (‘98).

<g> =  post-pre

  100-pre

red = trad, blue = interactive engagement

Force Concept Inventory

R. Hake, ”…A six-thousand-student survey…” AJP 66, 64-74 (‘98).
N. D. Finkelstein and S. J. Pollock,  "Replicating and understanding successful innovations:
Implementing tutorials in introductory physics,"  Phys. Rev. ST Phys. Educ. Res. 1, 010101 (2005).

CU - IE &
 Tutorials

CU - IE & 
trad recitations

Phys 1110 normalized gains

Tutorials
Workbooks
Traditional

gain <g>
= .66 +/-.02
= .59 +/-.02
= .45 +/-.02

Pollock, S. Proceedings of the Physics Education Research Conference, PERC 2006

Systematically alter instructor
Reproducibility II

(Physics II)

1120 BEMA pre/post

F04 (N=319)  Pretest: 26%      S05 (N=232): 27%

1120 BEMA pre/post

g(F04) = .44+/- .01   g(S05)=.43+/- .01

F04 (N=319)  Post: 59%      S05 (N=232): 59%
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1120 BEMA LA’s

LA (pre) LA (post)TA (pre) LA2 (post)TA (post)

CU upper division (trad)

Learning gains
for LAs and TAs

N=31

N=20

(N=200+)

                           LAs leave at incoming TA level!

Fin

Much more at: per.colorado.edu


