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P E E R  I N S T R U C T I O N :
 

A  U s e r ’ s  M a n u a l  
 

 

 

includes  the  following  

ready-to-use  &  class-tested  

materials: 

2 Diagnostic Tests 

200 ConcepTests 

44 Reading Quizzes 

120 Conceptual Exam Questions 

Student Questionnaires 
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Education

PHYSICS EDUCATION RESEARCH SECTION

All submissions to PERS should be sent �preferably electronically� to the Editorial Office of AJP, and

then they will be forwarded to the PERS editor for consideration.

Physics faculty and educational researchers: Divergent expectations

as barriers to the diffusion of innovations

Charles Henderson
a�

Department of Physics and Mallinson Institute for Science Education, Western Michigan University,

Kalamazoo, Michigan 49008

Melissa H. Dancy

Department of Physics, University of North Carolina at Charlotte, Charlotte, North Carolina 28223
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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
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taking the “peer” out of “peer instruction”?
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lowering threshold

• share material

• provide resources

• encourage ownership, stress adaptability



Future

bridging the divide



Summary

some suggestions

• relate to others by describing own experience

• use data/scientific approach

• let others take ownership
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