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Methods
Interviews were conducted with students who had completed the physics course

and were enrolled in the chemistry course. Interviews occurred before energy
was introduced in the chemistry context. Students were asked to create
scientific explanations for real-world phenomena.

Overarching Question: What tools and resources do students use
when transferring energy concepts across disciplinary contexts?

Motivation for Research:
e Develop instruction that fosters coherence in student learning.

e As both a core idea and a cross-cutting concept, energy can serve as
a vehicle to promote coherence.

“If transfer is the standard used to justify the human and financial investment in
education and training programs, then it must apply well beyond the
environment of training — that is, far transfer is required. Finding evidence of
transfer from today’s math class to tomorrow’s math class is not sufficient.”
(Singer, et al., 2012, p. 619).
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SCED (Science Education) Curriculum '

The SCED series is designed to support Figure 4. Sample diagrams from a think-aloud interview using the chemistry protocol.

transfer by giving students tools for
applying energy principles to new
situations. Student use energy diagrams
to represent the flow of energy through
systems, an approach that can be used
with energy problems of any type. This SCED 204:
purposeful teaching method provides an
idealized setting for the study of transfer

SCED 202:
Geology

Data Analysis

We use thematic analysis® to code the interview transcripts, identifying the
resources students draw on when faced with a transfer task. We are currently
working to determine what combinations of resources are activated, and
investigate which combinations tend to occur in which specific contexts.

SCED 201.: SCED 203:
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Energy Resource Codes

Figure 1. The order of
Contact Interaction courses in the SCED _FQrm
20X series. PhYS|cs is
always taken first.
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Figure 2. An energy
diagram, a tool
students use to model
energy transfers in all
courses.?

Increase in
Kinetic
Energy

Decrease
in Kinetic
Energy

Transfer, Transform,
Forms

TRANSFORM: Statements
that energy converts from
one form to another.

Transfer
Context A

Classic Transfer:
Knowledge consists of fully
compiled units that a
student learns in one
context and deploys in
another

Context A

Transform, Forms

FORMS: Statements that
indicate that energy takes

on different forms and

Resources: Small grain size
ideas a student builds
Context B Context B through experience and
activates in response to a
learning challenge

has identifiable types.

Change, Transfer,
Forms

Classic Transfer Resource-based
Transfer

CHANGE: Statements that
the amount of energy

associated with an object
can increase or decrease.
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