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“Three-dimensional” learning and teaching:

« Disciplinary core ideas

Energy
« Cross-cutting concepts

* Practices of science

. Asking questions (for science) and
defining problems (for engineering)

2. Developing and using models
3. Planning and carrying outinvestgatons
4. Analyzing and interpreting data

5. Using mathematics and computational
il

6. Constructing explanations (for science)
and designing sclutions (for engineering)

7. Engaging in argument from evidence

&. Obtaining, evaluating, and communicating
information
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Student engagement in practices of science

 What does it look like when elementary school students enact the
practices of science?

 What features of the task and curriculum contribute to that enactment?
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onstructing Developing an
Explanations  Using Models

I Engaging in Argument from Evidence

Analyzing and Interpreting Data

Asking Questions
Planning and Carrying Out Investigations
Using Mathematics and Computational Thinking I

Obtaining, Evaluating, and Communicating Information
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The Focus on Energy Program

* The Energy Tracking Lens
* Classroom Activities

* Representational Tools
 Teacher Workshop
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The Energy Tracking L("DS
N

A consistent framework for using energy ideas to think about any
scenario:

Carrying out investigations

Part 1. Describe what you observe.
Analyzing and interpreting data.

Part 2. Tell the energy story.

» System components? _ _
Constructing explanations.

2
» Form(s) of energy: Developing and using models.

» Energy gains and losses?

» Energy transfers?

» Energy transformations?

» Where does the energy come from and where does the energy go?

Use observations to support your energy story.  Arguing from evidence.
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Classroom Activities

Motion/Elastic Thermal Electrical/Light
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Through the activities, analyzed using the Energy Tracking Lens questions,
the class collaboratively develops a model of energy:
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Summer Workshop for Teachers

@ Learning about Energy

& Listening to Children’s Ideas

€ Planning to integrate energy into
your curriculum
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Case Study

€ Fourth grade students, after school
€ Completed Focus on Energy about 6 mo. previous
€ Studying solar cell driving motor/propeller
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Is the solar energy light or heat?

Carrying out investigations.
Analyzing and interpreting data.
Arguing from evidence.
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Representmg the Energy Story: Energy Cubes

* Each cube represents a unit of energy.

e Circles represent objects.

 Symbol on top of cube represents
form of energy.

 Moving cubes between circles
represents energy transfer.

* Flipping cubes represents energy
transformation.

Developing & using models / Creating explanations

Highly abstract representation of system, including invisible attributes (energy).
Students choose objects to represent, forms of energy, actions to perform.

Choices must be consistent with observations and with overall model of energy as
developed in class.

Students use representation/model both to communicate and to construct
explanation.
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Telling the energy story with cubes

Developing and using models.

Constructing explanations.
Arguing from evidence. US on
energy



What features of the task & curriculum contribute to the
students’ enactment of the practices of science?

Activity: Engaging, interesting, and accessible

Curriculum:
Coherent, carefully sequenced set of classroom activities.
Thoughtful decisions about what not to include.
Energy tracking lens questions provide consistent organizing structure.
Consistent theme of creating and using model of energy, individually and
collectively.
Representations: Accessible, versatile, powerful.

Teacher preparation:
Week-long summer workshop + refresher meetings during school year.
Teachers experience curriculum/activities first as learners.
Emphasis on listening to, evaluating and responding to children’s ideas.
Pedagogical approach focused on sense-making.
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éJnSeron What’s the Energy Story of
gythe Paint Paddle and the Pompom?
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US on The paint paddle Qsystem Components
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US on The paint paddle Qsystem Components
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Sparklz Pre-post assessment — preliminary results

Part 1. Describe changes you observe when you

set Sparklz in motion. Use drawings, words, _-Whiat components are
Involved:
and/or arrows. eForm(s) of energy?

eIncreases and decreases of
amounts of energy?

Part 2. Use drawings, words, and/or arrows «Energy transfers?
to show how energy flows and changes when «Change of energy from one
: : form to another?
you set Sparklz_m motion. . «Where does the energy
Use observations to support your claims. come from and where does

the energy go?
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Sparklz Pre-post assessment — preliminary results

. Sparklz

— ]

Part 1. Describe changes you observe when you set Sparklz in
motion. Use drawings, words, and/or arrows.
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Part 2. Use drawings, words, and/or arrows to show how
energy flows and changes when you set Sparklz in motion.
Use observations to support your claims.
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Part 1. Describe changes you observe when you set Sparklz in
motion. Use drawings, words, and/or arrows.
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Part 2. Tell the Energy Story.
Use drawings, words, and/or arrows.
Use observations to support your energy story.
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Sparklz Pre-post assessment — preliminary results

Average Score (% of max possible)
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