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The Problem: We intend Level 3 to be a

space, butl-@w@ls afAchievemsnt
for many students (grades 6-16).




The Hypothesis: PL3 students are better positioned to
move to Level 4 reasoning than FL3 students.




Progress Variables (2013)




25 pre/post interviews

Secondary (6-12) science
students

Different classes across
country

Carbon: Transformations
in Matter and Energy
(Carbon TIME)

Three units over 1 year



Interview protocol items

Pound of Wood

Card Sort
Leaf Close-up



Scale: chemical Precise use of Principles: matter
energy stored matter and and energy are
in bonds energy words separate entities

Interviewer:
Student A:

Interviewer:

Student A:

Interviewer:

Student A it’s in the chemical bonds of the tree

Interviewer:
Student A: The tree needs the energy from some and to go into the chemical bonds of the

glucose.
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Scale: chemical . Imprecision in
: Principles: matter
energy stored in ] matter and
turns into energy
bonds energy words

B

Interviewer: '
Student B:

Interviewer:
Student B:
Interviewer:
Student B:
Interviewer:
Student B: it has C-C and C-H bonds it does have a chemic energy but when it
changes into glucose
providing nutrients
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| Learning Progression Orientation Towards Principles Precision in Matter and
Level of Matter and Enerp Energy Word Use

Principle-
Oriented
Level 3

(PL3)

Fact-
Oriented
Level 3

(FL3)
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Revised Framework (2014)

Context-specific Orientation toward principles | Precision in Movement between scales
knowledge of matter and energy matter and
energy word use

Code: More Productive — students provide
accounts at an atomic-molecular scale, with

varying degrees of detail of the rele of
LEVE] 3 matter and energy at this scale. In terms of
(Mnre matter, they begin to tell a story of atoms

breaking apart and recombining te form
Pr ﬂdllcti"e) molecules, but may be missing details about
how this happens, or how energy is involved
in the chemical change.
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Context-specific Orientation foward principles  Precision in Movement between scales
Imowledge of matter and energy matier and
aergy word use
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Student A Post (PL3)

Movement between scales

Context-spedfic
knowledge

Orientation foward principles
of matter and energy

Precision in
matier and
energy wond use

Level 4
(Most
Productive)
Sre - More proinclive
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/Student B Post

Context-specific
knowledge

Orientation foward principles
of matter and energy

Precision in
matter and
energy word use
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We know: two progress
variables are progressing
before others

We don’t know: how to help
students progress on all
variables

Research: new data sets
Curriculum and Instruction: to
address all four variables
Professional Development: to
support teachers in using all
four variables as indicators of
productive progress



Thank you

Hannah K. Miller
f @MlillerHannahK f
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