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Student Questionnaires 
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3,500+ registered users
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Fall 2010	 software development

Feb 2011	 first class use

June 2011	 company founded

July 2011	 first public demo

August 2011	 first customers

December 2012	 10k users

April 2013	 acquired by Pearson (2M+ users)
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so maybe I had a strategy

I worked on:

• dissemination

• lowering the threshold

• bridging the divide
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Lessons learned

dissemination

• relentlessly focused on one message

• always told my story

• always used data

• avoided jargon



Lessons learned

lowering threshold

• share material

• provide resources

• encourage ownership, stress adaptability
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ichig
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8, US
A

(Rec
eived

20 Febr
uary

2012
; pub

lishe
d 31 July

2012
)

Duri
ng th

e fall
of 20

08 a
web

surve
y, de

signe
d to c

ollec
t info

rmation
abou

t ped
agog

ical k
nowl

edge
and

pract
ices,

was
complete

d by a repre
senta

tive
sample of 72

2 phys
ics facul

ty acros
s the Unite

d State
s

(50.3
% respo

nse r
ate).

This
pape

r pre
sents

parti
al res

ults t
o des

cribe
how

20 po
tentia

l pre
dicto

r var
iable

s

corre
late
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facul

ty know
ledge

abou
t and

use of re
searc

h-bas
ed instru

ction
al str

ategi
es (R

BIS)
. The

innov
ation

-deci
sion

proce
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as co
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ed of in
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four
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owle
dge v
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versu
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trial,
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disco
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ation
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high
versu

s low
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at the
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nuati
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age,
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1=3 o
f facu

lty di
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tinui
ng us

e of a
ll RB

IS after
tryin

g one

or m
ore o

f the
se str

ategi
es. N

ine o
f the

predi
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varia
bles
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ticall
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nifica
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east

one o
f

these
stage
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contr
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g for other

varia
bles.
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r use

of RBIS
are signi
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ing-r
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work

shop
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d to teach
ing,
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the p
hysic
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astro
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ed with

meetin
g instru
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al go

als, a
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l-tim
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. The

types
of va

riabl
es th
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fican
t at e

ach stage
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lly. T
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disse
minatio

n strate
gies
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at cr

eatin
g know

ledge
abou

t RB
IS and motiva

tion
to try a RBIS
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more w
ork i

s nee
ded t

o sup
port

facul
ty du

ring
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entat
ion a

nd co
ntinu

ed us
e of R

BIS.
Also

, con
trary

to co
mmon as

sumption
s, fac

ulty a
ge, in
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ional

type,
and p

ercen
tage

of jo
b rela

ted to
teach

ing w
ere n

ot

foun
d to b

e bar
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to kn
owle

dge o
r use

at an
y sta

ge. H
igh r

esear
ch pr

oduc
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and l
arge
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sizes

were

not f
ound

to be ba
rriers

to use o
f at l

east
some RB

IS.
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I. IN
TRO

DUC
TION

Rece
nt de

cade
s have

seen
large

expe
nditu

res of ti
me

and
money

on resea
rch and

deve
lopm

ent r
elate

d to the

improv
ement o

f intr
oduc

tory,
colle

ge-le
vel s

cienc
e, tec

h-

nolog
y, en

ginee
ring,

and
mathem

atics
(STE

M) cours
es.

Sign
ifican

t empiric
al resea

rch
has

show
n that

stude
nt

learn
ing can

be subst
antia

lly improv
ed when

instru
ctors

move
from

tradi
tiona

l, tra
nsmissio

n-sty
le instru

ction
to

more
stude

nt-ce
ntere

d, inter
activ

e instru
ction

[1,2]
. In

phys
ics,

much
of th

e resea
rch and

deve
lopm

ent e
fforts

,

until
very

recen
tly, h

ave b
een dominate

d by small g
roup

s

of cu
rricu

lum
deve

loper
s wh

o resea
rch and deve

lop their

own
curri

cular
prod

ucts
[3]. T

hus,
there

exist
a rel

ative
ly

large
number of named curri

cula—
see Table

I and
the

bibli
ograp

hy of Ref.
[38]—

that
have

been
empiric

ally

show
n to i

mprov
e stu

dent
learn

ing in
many o

f the
prob

lem

areas
ident

ified
abov

e. Ex
amples

inclu
de P

eer I
nstru

ction

[19,3
9], In

terac
tive L

ectur
e De

monstr
ation

s [11
], Tu

toria
ls

in Intro
ducto

ry Phys
ics [3

2], C
oope

rative
Grou

p Prob
lem

Solv
ing

[7,8,
40],

and
Worksh

op Phys
ics [36,3

7]. The

deve
loper

s of t
hese

curri
cula

most c
ommonly

disse
minate

their
work

throu
gh ta

lks, w
orksh

ops,
and p

ublic
ation

s. Fo
r

exam
ple, M

azur,
deve

loper
of Pe

er In
struc

tion,
noted

that

betw
een 1

996 a
nd 20

09 he
gave

over
300 t

alks
abou

t Pee
r

Instr
uctio

n and
that

18 70
0 copie

s of his book
abou

t

Peer
Instr

uctio
n [19]

had been
shipp

ed—
inclu

ding
12 70

0

free
copie

s [41].
This

repre
sents

appro
ximately

one
free

copy
for e

ach of th
e roug

hly 13 00
0 phys

ics fa
culty

em-

ploye
d in a

ll fou
r-yea

r and
two-

year
colle

ges i
n the

Unite
d

State
s [42

,43].
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2/3 of faculty continue to use RBIS

Henderson et al. , Phys. Rev. ST Phys. Educ. Res. 8, 2 (2012)
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Physics Education Research �PER� practitioners have engaged in substantial curriculum

development and dissemination work in recent years. Yet, it appears that this work has had minimal

influence on the fundamental teaching practices of the typical physics faculty. To better understand

this situation, interviews were conducted with five likely users of physics education research. All

reported making changes in their instructional practices and all were influenced, to some extent, by

educational research. Yet, none made full use of educational research and most had complaints about

their interactions with educational researchers. In this paper we examine how these instructors used

educational research in making instructional decisions and identify divergent expectations about

how researchers and faculty can work together to improve student learning. Although different

instructors emphasized different aspects of this discrepancy between expectations, we believe that

they are all related to a single underlying issue: the typical dissemination model is to disseminate

curricular innovations and have faculty adopt them with minimal changes, while faculty expect

researchers to work with them to incorporate research-based knowledge and materials into their

unique instructional situations. Implications and recommendations are discussed. © 2008 American

Association of Physics Teachers.

�DOI: 10.1119/1.2800352�

I. INTRODUCTION

In recent decades, Physics Education Research �PER� has

developed knowledge about issues related to the teaching

and learning of physics as well as successful instructional

strategies and materials based on this knowledge. It is un-

clear, however, what effect these substantial efforts have had

on the actual teaching of introductory college-level physics.

Evidence from empirical studies
1–6 as well as the opinions of

prominent national committees �for example, see Refs. 7 and

8� and PER practitioners
9–11 all suggest that most physics

instructors continue to use traditional teaching practices
12,13

and that dissemination of reforms is an important unsolved

problem. For example, as the rationale for its 2003 report,

the Committee on Undergraduate Science Education
8 points

to the strong STEM research base on effective teaching ap-

proaches and then questions “why introductory science

courses in many colleges and universities still rely primarily

on lectures and recipe-based laboratory sessions where stu-

dents memorize facts and concepts, but have little
opportu-

nity for reflection, discussion, or testing of ideas?” �p. 1�.

To better understand this dissemination problem, we con-

ducted interviews with a purposeful sample of five physics

faculty who we believe represent highly likely users of edu-

cational research. All reported making changes in their in-

structional practices and all were influenced, to some extent,

by educational research. Yet, none made full use of educa-

tional research and most had complaints about their interac-

tions with educational researchers. In this paper we examine

how these instructors used educational research in making

instructional decisions and identify differences in expecta-

tions that appear to be barriers to more full use of educa-

tional research. We expect that these barriers are not unique

to the instructors in this study.

Elsewhere,1
4,15 we describe other results from this study.

Most notably, we document that all of the faculty inter-

viewed expressed beliefs about teaching and learning that

were more compatible with research-based instructional sug-

gestions than were their self-described instructional prac-

tices. When asked about this discrepancy, the instructors

cited strong situational constraints that made it difficult to

teach in a nontraditional manner. Commonalities such as

large class sizes, broad content coverage expectations, class-

room infrastructure, scheduling constraints, poor student

preparation/motivation, and the institutional reward system

all appear to favor traditional instruction. The importance of

these situational factors and the associated implications for

the PER community cannot be ignored and are discussed

elsewhere.1
1,14 It also became apparent in the interviews,

however, that educational researchers and other physics fac-

ulty had different expectations about how the two groups

should work together to improve student learning. This dis-

79

79

Am. J. Phys. 76 �1�, January 2008

http://aapt.org/ajp

© 2008 American Association of Physics Teachers

taking the “peer” out of “peer instruction”?

Henderson et al. , Am. J. Phys. 76, 79 (2008)
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some suggestions

• relate to others by describing own experience

• use data/scientific approach

• let others take ownership
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