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               CCSS-ELA Writing Support for FOSS Science 

Matter and Energy





	Investigation/Part
	Focus Question
	Writing Support
	CCSS-ELA

NGSS

	Investigation 1: 
Part 1 Energy sources
	What is energy?


	Pre-instruction:
· Utilize the focus question as a writing prompt to gather student’s prior knowledge about energy. Orchestrate a classroom discussion (Think-pair-share) to hear student thinking, capture ideas in public notes. 
· Model recording observations by completing the FOSS Student Notebook sheets No. 1 Flashlight with the class
POST Lesson (writing segment)
Word Wall
Reinforce the vocabulary at the end of the lesson by adding word cards (or writing) vocab on a public chart.
Energy 
Stored Energy 
Energy source 
Battery 
Food 
Fuel 
Convert 
Forms of energy 
Electricity 
Heat 
Motion
Line of Learning

Students use vocabulary to build content statements that answer or connect to the focus question after investigation.  Emphasis is placed on students using evidence from investigation to writing concluding statement for the focus question (observational evidence of energy sources should be cited).

	CCSS.ELA-Literacy.W.4.2e 
Write informative/ explanatory texts to examine a topic and convey ideas and information clearly.

Provide a concluding statement or section related to the information or explanation presented.

____________________

4-PS3-2 Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents.
http://www.nextgenscience.org/4ps3-energy


	Investigation 1: 
Part 2: Converting Energy 
	What are some ways energy is converted (transformed) from one form to another?
	Pre-instruction:

· Utilize the Student Response Sheet –Energy to have the students do some pre-lesson writing and share their ideas in the class. (Note: modeling of a writing frame for providing a concluding statement may be necessary initially depending on the strength of student writing samples given) 

Word Wall:
Chemical Energy 
Post Lesson (writing segment):
Writing Lesson: Conduct a lesson modeling writing a scientific explanation for the Response Sheet-Energy. Engage students in learning about the Claims, Evidence, and Reasoning Framework*. This framework provides a graphical representation of the various elements of a complete scientific explanation- claim, evidence, and supportive reasoning. Support can be offered through a visual representation and explanation of the components of a complete explanation through the use of the CER framework below. 
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his friend,

See that truck driving by? It is powered by sunlight.
Brad's friend said,

No it isn't, it's powered by gasoline.

Brad replied,

T know it burns gasoline but T still say it is powered by sunlight.
Explain why Brad said the truck was powered by sunlight.
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CER Framework Explanation:
http://alwaysformative.blogspot.com/2012/04/claim-evidence-reasoning.html

	CCSS.ELA-Literacy.W.4.2e 
Provide a concluding statement or section related to the information or explanation presented.

4-PS3-2 
Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents.

	Investigation 1:
Part 3: Energy on the Move
	How does energy move from one place to another?
How does energy travel?
	Pre-instruction:

Utilize the focus question as a writing prompt to gather student’s prior knowledge about energy conversions. Orchestrate a classroom discussion (Think-pair-share) to hear student thinking, capture ideas in public notes.
Lesson Note: In this investigation students will have concrete experiences with phenomena that  will provide evidence for how energy travels from one place to another.
Word Wall:

Energy Transfer

Waves 
Writing Lesson (post lesson): The focus of the writing lesson should be on supporting students in refining their original notebook entries about the movement of energy from one place to another. Refer again to the CER framework to orchestrate classroom discourse related to the question and then model the use of the framework identifying the claim, evidence, and reasoning which should be present in a scientific explanation. 

Energy moves from one place to another (transfers) by_______________, _______________, and _____________. I know this because __________ and ________________. 
	4-PS4-1
Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause objects to move.

http://www.nextgenscience.org/4ps4-waves-applications-technologies-information-transfer


	Investigation 2: Light
Part 1 Reflected Light
	How can you change the direction that light travels?
	Pre-Instruction:
Utilize the formative assessment probe-Mirror on the Wall from Uncovering Student’s Ideas in Science asking the students to write a scientific explanation to the question. This provides an opportunity to reference the CER framework and work on creating scientific explanations using evidence and reasoning.
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Word Wall:
Following the lesson enter the following vocabulary words onto the Word Wall.

Light source

Ray

Mirror

Reflect

Reflection

Writing Lesson (post lesson) :
After the lesson exploration review the classes responses to the assessment probe. Focus first on the elements of an effective scientific explanation, which will include a claim, supporting evidence, and linked scientific reasoning. 
At this point depending on the students you will need to assess the need for additional scaffolding or modeling with the framework above.  It is important to use their initial writing in the pre-instruction segment to gauge their current understanding of the CER framework and then determine the amount of further scaffolding needed. 
To better facilitate the discussion related to the evidence, you can use a strategy called “evidence buckets” where the student thinking is made visible in a graphic to allow them to connect the ideas and construct their explanations.

Evidence Buckets: http://tools4teachingscience.org/tools/public/buckets.html

	4-PS4-2
Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen.
http://www.nextgenscience.org/4ps4-waves-applications-technologies-information-transfer
____________________

CCSS.ELA-Literacy.W.4.2e 
Write informative/ explanatory texts to examine a topic and convey ideas and information clearly.

Provide a concluding statement or section related to the information or explanation presented.



	Investigation 2: Light

Part 2 Colored Light
	What happens when white light strikes an object?

	Pre-instruction writing prompt:
· Utilize the focus question as a writing prompt to gather student’s prior knowledge about energy. Orchestrate a classroom discussion (Think-pair-share) to hear student thinking, capture ideas in public notes. 

· Model recording observations by completing the FOSS Student Notebook sheets No. 11 Unknown Colors.

Note: Students will be making observations of what happens to various objects when you view them through various filtered light conditions. You should have the student use complete sentence statements for questions #1 and #2 on the student sheet. Use the following as sentence stems:

I observed these colors in…..

Word Wall
White Light

Shadow

Absorb
Appearance

Color
Post-Instruction writing (re-visit assessment probe):

Return to the assessment probe “Mirror on the Wall” following completion of the activities in Investigation 2. Use this opportunity again to refer to the CER framework and the evidence buckets that the class has charted to allow students to refine their scientific explanations. It is important to allow them to identify the claim, evidence, and reasoning in their papers as well as their peers to support their understanding of the framework. Note: this framework should be used in classroom discourse as an initial and supporting step to having students write scientific explanations. 

	4-PS4-2.

Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen.

http://www.nextgenscience.org/4ps4-waves-applications-technologies-information-transfer


	Investigation 3: Matter

Part 1 Fact of the Matter
	What are the properties of solids, liquids, and gases? 
	Pre-instruction:
· Utilize the focus question as a writing prompt to gather student’s prior knowledge about energy. Orchestrate a classroom discussion (Think-pair-share) to hear student thinking, capture ideas in public notes. 

Post-instruction: 
· Return to the original prompt and gather and record observed evidence for solid, liquid, and gas states of matter. Make student thinking visual through the use of evidence buckets (see above) to capture student ideas.
	

	Investigation 3: Matter

Part 2 Weighty Matters
	What is mass?
	Pre-instruction:
(part 1 mass/gram)

· Show students the three objects wood, plastic, and metal and have them predict which order the objects would be in if you sorted them from heaviest to lightest. Encourage students to talk to one another and then chart their responses on the board. 

· Introduce the idea of mass (word wall) and an instrument for measuring mass. 

· Have groups mass the objects and check their work

Word Wall:

Mass

Gram

Kilogram

Balance

(part 2-mass of a sponge)

Focus Question: 

How much water can a sponge like this hold? How many grams of water can a sponge soak up? (students write investigative question in their notebooks) 

· Groups talk and consider a procedure for answering this investigative question.
· Class discusses procedure- teacher speaks and writes procedure (modeling) and use of relevant vocabulary words
· Teacher models the relevant vocabulary used in investigative procedure and question.
 
	

	Investigation 3: Matter

Part 3 A Matter of Volume
	What is volume?
	Pre-instruction:

Model how to create a data table for completing the capacity of the vials investigation. Model the use of the word “capacity” ahead of the investigation. 
Word Bank
Prediction 

Volume

Capacity 

Liter

Milliliter

Graduated Cylinder

Syringe 

Post-Instruction:

Following the introduction of the tools and concepts related to volume and capacity, allow the students to enter the vocabulary words into their science notebooks with both supporting pictures and definitions.


	

	Investigation 4: Changing Matter

Part 1: Measuring Temperature
	What happens to the liquid in a thermometer when it gains or losses heat energy?
	Pre-instruction:

Begin instruction by having the students write an answer to the focus question in their science notebooks. You can scaffold this writing by doing a demonstration with the cups of different temperature water at the front of the room and the use of the thermometer
· Introduce the Vocabulary terms by adding them to the Word Wall

· Thermometer

· Temperature

· Degrees Celsius 

· Model writing an answer to the focus question utilizing the vocabulary terms. 

I think the liquid in the thermometer will __________ when it gains heat energy because _____________.

Note: you can use this opportunity to allow the students to write a claim and provide supporting evidence for their claim (CER Framework) but recognize they haven’t had any first hand experience with the phenomena and the evidence provided will be from personal experience.  

Pre-instruction:

Following instruction allow students to re-visit their original claims related to the focus question. Use the classroom data collected to provide the needed evidence to support and further elaborate upon their claims. Focus classroom discourse on the scientific reasoning for the change in the liquid in the thermometer as it is heated in the hot water bath as this is a good foreshadow of the ideas covered in the second part of this investigation.

	4-PS3-2 Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents.

http://www.nextgenscience.org/4ps3-energy
CCSS.ELA-Literacy.W.4.2e 
Write informative/ explanatory texts to examine a topic and convey ideas and information clearly.

Provide a concluding statement or section related to the information or explanation presented.



	Investigation 4:

Part 2: Melting and Evaporation


	What happens when water evaporates?
	Pre-instruction:
· Give the students the Ice Cubes in a Bag assessment probe prior to instruction and have them make a selection and then support their selection with their thinking.

· Orchestrate a classroom discussion on their answers to the assessment probe and use this as a focus for the investigation on melting and evaporation.
Note: Do not provide the students with the correct answer to this assessment probe prior to the investigation. The purpose of the probe is to create cognitive dissonance in the group, which will (ideally) carry over to the investigation.
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Post Instruction:
· Scientific illustrations: Ask students to create a visual model for particles of water in both melting and evaporation as observed in the investigation. (white boarding-whole class)
· Illustrations should be labeled and provide an answer to this prompt:

· What are the particles of water doing in in evaporation as in the sample under the lamp?

· What are the particles of water doing in the melting from the bag of ice in the sample from the assessment question?

· What are the particles of water doing when in the frozen state as in the case of the ice?
· Review the assessment probe and revise explanations on the sheet. Utilize the CER framework for construction of their scientific explanations.

Word Wall:

Melting

Evaporation

particle
	5-PS1-1.
Develop a model to describe that matter is made of particles too small to be seen.

http://www.nextgenscience.org/5ps1-matter-interactions


	Investigation 4:

Part 3: Reactions
	What happens when you mix baking soda and vinegar?
	Pre-instruction:
Have students write an explanation to the focus question in their science notebooks. Emphasize the parts of the CER framework in their scientific explanation-(claim, evidence, and reasoning). In this case the students will most likely have had personal experience with mixing baking soda and water and this will show up in their evidence. To further their thinking you can ask some specific questions related to the reaction, and push them to consider the mass of the two substances together before and after mixing them together.

· Re-fine the investigative question to focus on what happens to the mass of the two substances when they are mixed together.
Scientific Illustrations:

Model as appropriate the set-up of a data collection table in their science notebooks. Review the need for repeated trials of collecting data.
Have students illustrate a table in their Science Notebooks. 

Post Instruction:

Return to the scientific investigative question (focus question) from the beginning of the lesson. Ask students to revise their scientific explanations based on the new data from the investigation. 
Word Wall:

Substance

Reaction

Carbon dioxide


	5-PS1-2.
Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, cooling, or mixing substances, the total weight of matter is conserved.
http://www.nextgenscience.org/5ps1-matter-interactions
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