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Scientists Do These Things Anchor Chart
(For Teacher Reference)

Scientists Do These Things
	Engaging in Argument
	Developing a Model
	Planning an Investigation

	Preparing for the argument:

1. Pose the question.

2. Gather and identify evidence that answers the question.

3. Evaluate whether that evidence is good enough.

Making the argument:

4. Make a claim (answer the question).

I’m arguing that …

5. Use the evidence and scientific reasoning to support the claim.

My evidence for this is …
This evidence shows …
6. Explain why the evidence is relevant and sufficient.

This is evidence is sufficient because …
Further evidence could include …
	· A model can be a drawing or diagram, a physical replica, or a simulation.

· Collaborate to revise models based on evidence.

· Identify limitations of models when used to study one part of a system or object while not paying attention to other parts.

· Models can be used for making predictions.
	7. Pose a question that can be investigated with trials.

8. Decide what can be changed (variables).

9. Set up the procedure.

10. Record observations


	Engaging in Argument
	Developing a Model
	Planning an Investigation

	Examples of evidence: observations from an experiment


	Photosynthesis explanatory model 
Note: This is added in LS 3, Section 3
(which has not occurred yet, since students are still making observations for their plant investigation)
	

	Examples of sufficient and relevant evidence
	
	

	The law of conservation of energy has sufficient and relevant evidence to convince others.
	
	


The Law of Conservation of Energy

Name: 
 Date:
___________________
Energy is amazing. It’s an invisible force that flows through everything we see and everything we do.
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The sun is a massive ball of pure energy, providing the light and heat that fuels all life on the planet. Plants turn the energy of sunlight into energy that we can absorb through food. This process is called photosynthesis and happens in the green parts of plants when the energy from sunlight activates the combination of water and air (carbon dioxide) to be changed into air (oxygen) and sugar (that has stored chemical energy).

In our bodies, we store that energy as fat, or use that energy to do work. When you walk up a flight of stairs, your muscles burn energy as they strain against the pull of gravity. But where does that energy go once you’ve burned it? Does it disappear into thin air?
“The Law of Conservation of Energy” (Continued)

Scientists have been trying to solve the mystery of energy for centuries. In the 1600s, early physicists talked about energy as vis viva, Latin for “living force.” Dutch physicist Christiaan Huygens experimented with steel balls, colliding them together to study the behavior of this “living force.” In 1669, Huygens correctly calculated that when two balls collide, the energy of one ball is “conserved” or transferred to the other ball. No energy is “lost” or “destroyed,” but is simply passed on.
In the 1700s and 1800s, scientists unlocked even more clues about the nature of energy. They began to identify and define different forms of energy:

· Kinetic energy is the energy of motion.

· Chemical energy is the energy stored in chemicals that can be released through a chemical change, such as the fizzing and bubbling that occurs when baking soda and vinegar are mixed.

· Thermal energy is energy that’s released as heat, like friction.

· Potential energy is energy waiting to be released as motion, like the pulled-back string on a bow and arrow.

What also became clear was that energy could “transfer,” or travel, from one form of energy to another. In a bow and arrow, for example, the archer pulls back the string and bends the bow to create potential energy. When the string is released, the potential energy becomes kinetic energy as the arrow rockets toward the target.

German physician Julius Mayer was one of the first to study the movement of energy within a system. In 1840, he was a ship’s doctor on a long sea voyage when the captain observed that ocean water became warmer during a storm. Mayer believed that the rough motion of the waves was somehow being converted into heat. In 1841, Mayer wrote one of the first papers proposing that motion could produce heat. In the same paper, Mayer famously wrote, “Energy can neither be created nor destroyed.”

“The Law of Conservation of Energy” (Continued)

This is one of the earliest mentions of what would become the law of conservation of energy. As Mayer described it, the amount of energy in a closed system is fixed. It never changes. You can’t add new energy to the system or take it away. Energy simply transfers or converts from one form to another continuously.

How does the law of conservation of energy apply in our lives? Let’s use the example of a car. To drive a car, you need to fill it with gasoline. Gasoline is made from oil, which is ancient plant and animal matter that has been compressed and chemically altered by the earth. When gasoline is burned in a car’s engine, the chemical reaction releases bursts of thermal energy that are converted into kinetic energy that moves the pistons and cylinders in the engine. The energy from the engine eventually turns the axles, which turn the tires and enable the car to move—kinetic energy.

All of this energy—chemical, thermal, kinetic—began with ancient light energy from the sun that was captured by photosynthesis as chemical energy in the plant. Then, through a series of additional transformations, this energy was transferred in the form of kinetic energy to the tires of the car. Like we said, energy is amazing!

Written by Dave Roos for EL Education.
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Concepts Scientists Think About Anchor Chart

(For Teacher Reference)

Concepts Scientists Think About

	Energy and Matter
	Systems

	Matter has weight and takes up space—almost everything in an ecosystem is made of matter.
	

	Energy can be transferred in various ways and between objects.
	

	Matter flows and cycles.

Note: This is added in LS 3, Section 3 (which has not occurred yet, since students are still making observations 
for their plant investigation).
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