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(1) Structure/Organization

(2) Content

(3) Pedagogy

(4) All of  the above

What are the Paradigms?
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Support
• National Science Foundation

• DUE-9653250, 0231194, 0618877
• DUE-0088901, 0231032, 1023120

• Oregon State University

• Oregon Collaborative for Excellence 
in the Preparation of  Teachers
• Grinnell College
• Mount Holyoke College
• Utah State University
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Telling a different story
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• Fall
• Symmetries & Idealizations

• Static Vector Fields

• Oscillations

• Spring
• Energy & Entropy

• Periodic Systems

• Rigid Bodies

• Reference Frames

• Winter
• 1-D Waves

• Spin & Quantum 
Measurements

• Central Forces

• Capstones
• Classical Mechanics

• Mathematical Methods

• Electromagnetism

• Optics

• Quantum Mechanics

• Thermal & Statistical Physics
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Telling a different story

• Quantum Mechanics

• Spin first

• Multiple representations

• bra-ket, matrix, wave function

• Geometric reasoning
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Telling the story differently

• Small group activities

6



OR AAPT, 10 March 2012 Kustusch -- Paradigms

Telling the story differently

• Integrated laboratories
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Telling the story differently

• Kinesthetic activities
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Telling the story differently

• Small whiteboard questions
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Adoption-Invention Continuum
• Henderson and Dancy, AJP, 2007
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section will describe three categories of self-described in-
structor behavior related to instructional change and four cat-
egories related to interactions between the instructors and
educational researchers.

IV. THEORETICAL BASIS

Although the purpose of this study was to generate new
ideas, it was conducted and interpreted within the framework
of our existing ideas. In this section we propose an adoption-
invention continuum which describes important characteris-
tics of possible interactions between educational researchers
and other faculty. We also make and support the claim that
many change agents operate on the adoption side of this
continuum.

A. Adoption-invention continuum

There are two important participants in the instructional
change process: the instructors who are interested in or being
asked to change their instruction and the curriculum devel-
opers or professional development providers who provide
information, materials, encouragement, etc. to help the in-
structors.

There is a body of literature that explores how these two
types of participants interact in the change process.22–24

Models of the change process typically include at least three
activities: !1" instructor becomes aware of a problem with
current practice, !2" instructor develops knowledge about a
new practice that can minimize or solve the problem, and !3"
instructor implements the new practice. There are three basic

levels of knowledge that can be developed during the second
phase:23 “awareness” knowledge !knowledge that the in-
structional strategy exists", “how-to” knowledge !basic
knowledge about how to use the strategy properly", and
“principles” knowledge !knowledge about why the strategy
works—essential for solving unexpected problems that occur
during use". Although much of the literature on educational
change deals with instructional changes that are developed
and disseminated by external change agents, it is important
to note that innovations do not necessarily come from exter-
nal sources, but may be developed entirely by an instructor.26

We believe this observation should be accounted for in mod-
els of the change process.

We have identified four basic categories of change that
vary in terms of the roles of the external change agent and
the instructor in the change process !Fig. 1". These are not
discrete categories, but rather occur on a continuum. We
have found it useful, however, to use these category labels to
represent general locations along the continuum. Notably, the
responsibilities of the change agent and instructor change
significantly as one moves across the continuum !Fig. 2". At
the adoption pole, the change agent develops all of the ma-
terials and procedures and gives them to the instructor to
implement as is. In its extreme, this pole represents a change
agent view that the instructor is irrelevant. At the invention
pole, the instructor develops everything with minimal exter-
nal influence. In its extreme, this pole represents an instruc-
tor view that educational research is irrelevant. Under adap-
tation and reinvention, the general idea of a new instructional
strategy comes from an external source, but the instructor is

Fig. 1. Adoption-invention continuum.

Fig. 2. Change agent !CA" and instructor !I" roles in developing and implementing new instructional strategies.

81 81Am. J. Phys., Vol. 76, No. 1, January 2008 Charles Henderson and Melissa H. Dancy
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Adoption-Invention Continuum
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The Adoption-Invention 
continuum does not account for 

the SPECTRUM of  
implementation of  the Paradigms
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• Structure/Organization

• Content

• Pedagogy

Spectrum of  Implementation
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Spectrum: Structure
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Spectrum: Content
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Spectrum: Pedagogy
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Recommendations from 
Henderson & Dancy
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• View faculty as partners

• Provide easily modifiable materials

• Disseminate research ideas in 
addition to curriculum 

• Acknowledge that change is 
difficult and support instructors
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Conclusions - assumptions 
for dissemination
• Instructors care about students 

and their students’ learning

• Instructors have something to 
contribute to the conversation

18



OR AAPT, 10 March 2012 Kustusch -- Paradigms

Meeting the challenges

20
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Being respectful pays off: 

in dissemination, in our classrooms, 
and in our research.
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Create a community of  instructors at 
the upper-division that is engaged in 

re-writing the story


