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	Previous Exposure
	Matter
	Future Exposure

	In kindergarten, students focused on observing and describing basic properties of matter. In first grade, students focused their observations on water and how it behaves, including that it can appear in different states.

	In the Matter Unit, students will explain that matter is anything that has 
mass and takes up space. Through classification and investigation 
opportunities, they will explain the characteristics of solids, liquids, and 
gases as well as provide examples of each. Students will engage in   
hands-on experiences to measure attributes of solids, liquids, and gases. 
Students will also work to describe how matter can transform from one 
phase to another.   

Hear a VBCPS teacher describe key components of this unit on 
The Stream.

	In the third grade Matter unit, students will understand physical properties of objects through inquiry experiences. They will learn that all objects are made of materials that have observable physical properties. These physical properties remain the same even if the visible material is reduced in size. In fifth grade, students will apply prior knowledge and deepen their understanding about the basic structure and behavior of matter, specific to each state.
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[bookmark: MatterContentSpecifications]Matter Content Specifications

Scientific Investigation
SCI.2.0	The student will demonstrate an understanding of scientific inquiry by asking and answering questions, collecting data, and communicating information. (SOL 2.1)

SCI.2.0.1 		Ask questions related to science topics.
· Questions can be formed on self-selected and teacher-selected science topics.

SCI.2.0.2	Form simple hypotheses.
· Hypotheses include expected outcome and some supportive reasoning. (I think that … because …)

SCI.2.0.4	Make careful observations using senses.
· Observations differ from personal interpretation.
· Scientific instruments enhance observations made using the senses (e.g, magnifying glass).
· Observations are repeated to ensure accuracy.

SCI.2.0.5    Record collected data in simple graphical representations.
·   Read simple scientific tools accurately.
·   Create basic categories (attributes) to classify items.
·   Produce simple graphical representations.
· Create diagrams, tables, and bar graphs.

Matter 
SCI. 2.1 	The student will understand basic properties of matter through inquiry.   (SOL 2.3)

SCI.2.1.1	Identify the distinguishing characteristics of solids, liquids, and gases. 
· Matter is anything that has mass and takes up space.
· Classify materials as solids, liquids, or gases based on characteristics. 

	State of Matter
	Characteristics
	Examples

	solid
	·  has own shape
·  has own volume
	book, pencil, chair

	liquid
	· takes shape of container
· has own volume
· pours
	milk, water, gasoline

	gas
	· fills container
· takes volume of container
· often invisible
	oxygen (air), helium,
steam



SCI.2.1.2	Describe the transformation of matter from one phase to another. 
	Term
	Definition
	Energy Change
	Example

	condensation
	gas (water vapor) is cooled and changes to water
	removal of energy
(heat)
	outside of a glass, 
mirror after hot shower

	evaporation
	water is heated and changes to gas (water vapor)
	addition of energy
(heat)
	puddle in the sun

	melting
	ice is heated and changes to water
	addition of energy
(heat)
	ice on roads

	freezing
	water is cooled and changes to ice
	removal of energy
(heat)
	ice cubes
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[bookmark: euseqs]Enduring Understandings and Essential Questions
The standards present in this unit are intended to drive students toward broad ideas, or enduring understandings.  Although these understandings are conceptual and lofty, all students will benefit from considering them, at least in part.  Not all students will respond at the same level of depth or even manage each enduring understanding in its entirety; however, exposure is key.  Over time, students will move toward deeper conceptual understandings.  Essential questions are designed to help support students reflect and discuss as they clarify their learning and begin to move toward managing these enduring understandings.  At key points in the unit, these essential questions may be embedded.  Based on student need, questions can be managed through discussion and/or the process log.

	Enduring Understandings
	Essential Questions

	
· Matter is everywhere.

· Science demands evidence.

· Scientists use a process of inquiry to develop understandings. 


	
· How does effective observation help scientists create meaning?

· How do scientists learn more?

· Why do scientists ask questions?

· How do scientists design and conduct experiments?

· How do scientists tell others what was found?





[bookmark: conceptmap]Unit Concept Map

The concept map is designed to show the relationships among major concepts in a unit of study.  This visual representation shows the connections between and among the concepts.  This tool can be used to support instructional planning and student development of conceptual understandings.


Scientists


 Collect/ Analyze Data
Make observations


Ask questions



in order to 


Make Meaning



of

characteristics/properties
transformations between

States of Matter





Scientific Inquiry
through the process of


[bookmark: Assessment]Assessment Evidence

	Preassessments
	Performance Tasks
	Other Evidence

	
· Fowler Science Skills Preassessment
(all objectives support SCI.2.0)

· What’s the Matter?

· DSM: States of Matter Preassessment, Part A (SCI.2.1.1, SCI.2.0.5)

· DSM: States of Matter Assessment, Section 3, Part B (SCI.2.1.2)

	
· Experimental design templates (SCI.2.0.2, 2.0.4, 2.0.5)

	
· Matter Sort and/ or Matter Elimination
 (SCI.2.1.1)

· Process Log -Observation Table (SCI.2.0.4)

· DSM States of Matter Activity Sheet 1 (SCI.2.1.1, SCI.2.0.5)

· What’s the Matter? Volume Assessment  (SCI.2.1.1, SCI.2.0.5)

· What’s the Matter Mass Assessment (SCI.2.1.1, SCI.2.0.5)

· Transformation of Matter Assessment
(SCI.2.1.2)











	[bookmark: materials]Materials and Resources Needed

	
· Delta Science Module (DSM) – States of Matter
· OPTIONAL:  The College of William & Mary’s Center for Gifted Education – Project Clarion: What’s the Matter? (GRT library)

Content Readers:

· How Water Changes (Weekly Reader: Science) [Paperback] by Jim Mezzanotte
· The Snowflake: A Water Cycle Story ISBN-13: 978-0761323471
· Delta Science First Reader: Matter ISBN-13: 978-59242-936-3 (Properties of matter, classification of matter, transformation of matter)
· Made of Matter by Gina Cervetti (Seeds of Science) ISBN-13: 978-1-59821-546-5 (classification of matter)
Delta Science Content Reader: States of Matter ISBN-13: 978-1-59242-253-1 (condensation, evaporation, melting, and freezing of water)




[bookmark: planningguide][bookmark: Q3Calendar]Planning Guide

	VBOs/ Assessments
	Description of Instruction

	Week 1 




Preassessments:
[bookmark: FowlerStage3]
Fowler Science Skills Preassessment (all objectives supporing SCI.2.0)

OR

What’s the Matter?


DSM: States of Matter Preassessment, Part A 
(SCI.2.1.1, SCI.2.0.5)

[bookmark: DSMStatesofmatterassessmentsec3link]DSM: States of Matter Assessment, Section 3, 
Part B (SCI.2.1.2)

SCI.2.0.4 Make careful observations using senses.
SCI.2.1.1 Identify the 
distinguishing 
characteristics of solids, liquids, and gases. 




































































































HPS: AP Matter Sort and/ or Matter Elimination
 (SCI.2.1.1)






[bookmark: ProcessLoglink]HPS: AP Process Log -Observation Table (SCI.2.0.4)













	[bookmark: Hook]Preassessments:

Note to teacher: The Fowler Science Skills Assessment is intended to be used as a test-teach-reteach model. The preassessment is intended to provide data to help determine the process skills that should be the focus of inquiry experiences. A scientific investigation rubric with all seven inquiry objectives is provided in each science unit. All objectives do NOT need to be assessed each time. Teacher-discretion based on student data should determine which process skills are assessed.

· Fowler Science Skills Preassessment: use data to determine the degree to which students can demonstrate the science process skills associated with experimental design (based on VBOs SCI.2.0.1-2.0.7) Students will design an investigation based on the open-ended question, “Do earthworms like light?”
OR

· What’s the Matter? pp. 29-30: use data to determine the degree to which students can demonstrate the science process skills associated with inquiry (based on VBOs SCI.2.0.1-2.0.7) Students will design an investigation using the question, “Are plants attracted to the sun?” using guiding questions.

Matter

· [bookmark: preassessmentstage3]DSM: States of Matter Assessment Part A – Use data to determine student understanding of using evidence to support scientific claims. Students will classify substances in pictures as solid, liquid, or gas and describe how they can tell.

· DSM: States of Matter Preassessment, Section 3, Part B – Use data to determine student understanding of the transfer of matter. Students will read (or hear) a scenario, writing what they think happened based on their knowledge of transformation of matter.

Note to teacher: These preassessments should inform instruction about unit content and its application. These preassessments will also be regiven as postassessments, so refrain from returning papers to students at this time. Data should be used to tier student work according to readiness.

Advanced preparation for the unit: The summative performance task for the unit asks students to develop an original experimental design. If the teacher chooses, students can seek expert feedback on their design by submitting their work to “experts.” It is recommended that “experts” for the review board be sought in advance. In addition to the classroom teacher serving as a member, suggestions for other “experts” include real scientists, upper grade elementary science teachers and students, and teachers and/or students in secondary physical science classes.

· The unit hook will also require some advanced preparation in gathering several small bags or containers (one for each group of three-four students) of different types of matter or pictures of matter (e.g.,       solids – blocks, pencils, paperclips; liquids – hand sanitizer, bottled water, glue; gases – filled balloon, picture of a cloud, picture of steam).

Note to teacher: The unit hook incorporates J.W. George and Selma Wassermann’s Play-Debrief-Replay model of inquiry-based teaching. This model incorporates elements of investigative play with critical thinking. Additional information about this model can be found at  http://seriousplayers.weebly.com/uploads/2/1/6/7/21679238/play-debrief-replay_handout.pdf.

Unit Hook:

· [bookmark: Wheelofscientificinvestigationpc]Tell the students that throughout this unit they will be asked to think and act as scientists. Ask students to generate a list of things they think scientists do. As students are developing their list, it may be helpful to refer to the Wheel of Scientific Investigation to which many students were introduced in kindergarten and first grade.

· Ask students for their initial thoughts, but reassure them that you are not expecting them to have all the information at this time to fully describe what scientists do.

· Tell students that the activities and lessons they will experience throughout the unit will allow them to deepen their knowledge over time. Tell students that you will ask for their additional thoughts about what scientists do after they finish working through the first activity.

· [bookmark: ProjectClarionWhatsthematterlesson2pc][bookmark: ProjectClarionWhatsthematterlesson2stage][bookmark: frameofthedisciplinescientiststage3]The purpose of this activity is to introduce students to what a scientist is. Teachers may choose to further emphasize this idea by using  Lesson 2 (What is a Scientist?) or engaging students in completing the Frame of the Discipline for a scientist.

· [bookmark: Play]PLAY: Provide students with a variety of objects and pictures representing the three states of matter. Allow approximately 10 minutes for students to simply explore the pictures and objects in small groups.

· While students are working with the materials, the teacher should circulate among the groups and collect anecdotal notes. The teacher should make as few comments as possible at this point. The goal should be to listen to the questions, comments, discoveries, and connections students are making.

· After about five minutes, ask the students to begin grouping the objects using any criteria they can think of. You may also want to encourage students to find other objects in the classroom that represent their groups.

· DEBRIEF: Following the open exploration, have the children list/draw some of the things they observed during their exploration with the pictures and objects. They should then list some of the questions they have as a result of their exploration.

· Have each small group share their observations, groupings, and questions with the whole group.

· The teacher should record the collective information for the group on a large piece of Post-it paper or on the interactive whiteboard.

· This time should be a “safe” time for all students. All students should be able to share their observations, connections, and questions without anyone making a judgment.

· REPLAY: Now that students have had an opportunity to share their groupings, have the students regroup their objects.

· If they have not already done so, have the students group their objects according to shared characteristics such as size (big, little, large, small), shape (circle, triangle, square, rectangle), color, texture (rough, smooth, hard, soft), or weight (heavy, light).

· As students are working, ask them to explain how they grouped objects or pictures, concentrating on objects that were particularly hard to classify. (For example, students may have difficulty grouping glue if they are debating whether the bottle is a solid or the contents are a liquid.)

· Optional Process Log Entry:  Why did you group objects in this way? Were any objects difficult to group? How did you manage this difficulty?

· [bookmark: GrowthM]Prepare students for this and all future learning by leading a discussion that will help them understand what a growth mindset is and why it is important. For more information about developing a growth mindset, see http://mindsetonline.com/whatisit/about/index.html. 

· Begin with a statement like, As we prepare to explore matter, many of you know some things about matter and some things about being a scientist, but none of us knows it all.

· Then ask, What would help you learn more? What questions do you have? What will you do to help yourself when you do not know an answer? What do you do well as a scientist?
 
· Students may respond in their process logs or engage in discussion groups. Consider charting student responses for end-of-unit reflection. 
 
· [bookmark: FrayerStage3][bookmark: FrayerModelpc][bookmark: MatterFrayerModelstage3]Using the Frayer Model introduced in the second grade Introduction to Systems unit, have the students explore the word “matter,” using the attached graphic organizer. Students should begin to recognize that the objects they have been sorting can be classified according to solids, liquids, and gases. They are likely able to generate examples of all three states.

· The purpose of using the Frayer Model in this activity is to help students “uncover” that there are no concrete non-examples of matter. Some students may name intangible nouns such as light/shadows, sound, heat, love, etc. This is a prime opportunity to discuss concrete and abstract. Matter is concrete.

· This introduces students to the unit Enduring Understanding: Matter is everywhere.

· At the conclusion of this activity, if they have not already done so, have the students group the objects and pictures into solids, liquids, and gases. Teachers may choose to have students conduct a “gallery walk” to build consensus among the groups about how to group the objects and pictures.

· For this portion of the activity, teachers may choose to use materials from the Materials section.


[bookmark: MatterSortStage3][bookmark: MatterSortpc][bookmark: MatterElimStage3][bookmark: MatterElimpc][bookmark: Deltpreassessmentspg]Assessment: Matter Sort and/or Matter Elimination. If assessment evidence (from these or the Delta Content Preassessments) indicates that some students have had difficulty sorting the states of matter, additional instruction may be required. 

· [bookmark: DSMActivity1Whatisasolidpc][bookmark: DSMActivity1Whatisaliquidpc][bookmark: DSMActivity1Whatisaliquidpc1][bookmark: DSMActivity1Whatisagaspc]DSM: States of Matter Activities 1-3 (What is a Solid?/What is a Liquid?/What is a Gas?) can be used to reinforce properties of each state of matter.

· [bookmark: ProjectClarionwhatsthematterlesson6pc]Students demonstrating early mastery of classifying matter may benefit from What’s the Matter? Lesson 6 (The Case of the Mystery Goop). 


[bookmark: ProcessLogStage3]Note to teacher: The process log, in addition to the questions listed in the description, can be used to help students reflect metacognitively on what they are learning. Because students are thinking like scientists in this unit, reflection and careful recording of observations are vital. 
[bookmark: CreatingMeaning]
Creating Meaning by Making Observations

· Return students to their list of things scientists do or the Frame of the Scientist from the unit hook. Refer students to any items on the list about making observations. Using the Wheel of Scientific Investigation, remind students that scientists make observations for a variety of reasons.

· Pose the question, Why do scientists make observations? Allow time for students to discuss with partners, small groups, or as a class. (Students may notice the wheel includes three reasons: to use their curiosity, to find something of interest to study, and to use their senses to learn.)

· Ask students: How did you use your senses to observe during the matter activity? Students should be able to generate ways they used their sense of seeing, feeling, and hearing to observe the properties of matter. Ask how scientists might use their sense of taste or smell to observe matter. (Note: This is a good time to discuss scientific safety when it comes to tasting or smelling unknown objects.)

· Explain to students that scientists often use multiple parts of the wheel at the same time. Today, they are going to use their ability to make observations using their senses to create meaning. 



· Ask students the unit Essential Question: How does effective observation help scientists create meaning? Refer students to the wheel to see that creating meaning may involve organizing data, analyzing data, making inferences, and drawing conclusions, checking to see if the question was answered, and thinking of related questions. Discuss any unfamiliar vocabulary before moving on. 

Note to teacher: Data from the Fowler preassessments should help teachers determine the extent to which this vocabulary may need to be discussed in greater detail with some students.

· [bookmark: ProjectClarion54pc]Explain to students that they will be collecting some “data” using their senses by identifying the phases of water and the uses of water in its various phases in the home and at school. Discuss how to set up the process log for observations. (A sample is included below, but students will benefit from coming up with their own process for recording observations whenever possible.) Teachers can also use the chart from What’s the Matter? Physical Properties Chart. Allow students time to explore the classroom and school grounds to record observations.

	Observation
	Phase of Water
	Home or School
	Use of Water

	
	Solid
	Liquid
	Gas
	Home
	School
	

	Ice (I heard it being made in the icemaker)
	X
	
	
	X
	
	To cool drinks


	

	
	
	
	
	
	

	

	
	
	
	
	
	



· After students have had an opportunity to generate a list of examples from school and home, have the students discuss the difference between an inference (a logical decision based on data) and an observation (data gathered using the senses). Explain to students that scientists make both inferences and observations based on evidence. 

· The purpose of this activity is to help students make sense of the unit Enduring Understanding: Science demands evidence. Have the students classify their “observations” as either “I” for inferences or “O” for observations. Students should cross out anything from their observation column that cannot be supported by evidence.


	Week 2 

SCI.2.0.5 Record 
collected data in simple graphical representations.

SCI.2.1.1 Identify the 
distinguishing 
characteristics of solids, liquids, and gases. 

SCI.2.1.2 Describe the transformation of matter from one phase to another. 

[bookmark: DSMStatesofmatteractivity1]HPS: P  DSM States of Matter Activity Sheet 1 (SCI.2.0.5)


HPS: P DSM States of Matter Activity Sheet 2 (SCI.2.1.2) 

HPS: P What’s the Matter? Volume Assessment 
The students will measure volume.  (SCI.2.1.1, SCI.2.0.5)









[bookmark: ProjectClarionwhatsthematterlesson10link]HPS: P What’s the Matter Mass Assessment (SCI.2.1.1, SCI.2.0.5)






















































Process Log-Formative Data Transformation of Water (SCI.2.1.2)






HPS: AP Transformation of Matter Assessment (SCI.2.1.2)




	[bookmark: LearningMoreMeasuring][bookmark: DSMMeasure]Learning More: Measuring Matter

· Using examples of items students crossed out because they were not supported by evidence, ask students the unit Essential Question: How do scientists learn more? 

· [bookmark: wheelofscientificinvestigationpc1]The purpose of this activity is to help students see that scientists can use measurements as evidence of whether an object is a solid, liquid, or gas. Using the Wheel of Scientific Investigation, have the students discuss the purposes of learning more, including finding what you need to know, finding what others know, learning more through observations, and 
re-examining questions.

· [bookmark: DSMactivity1pc][bookmark: DSM1PartACTIVITY1PARTS3AND4PG][bookmark: DSMActivitysheet1pc][bookmark: MeasuringSolids]Use DSM States of Matter Activity 1, parts 3 and 4 and DSM States of Matter Activity Sheet 1 to introduce students to measuring solids. Up until this point, students have only used nonstandard measurements, so explicit instruction on how to use a ruler is likely necessary. It may benefit students to use nonstandard measurements first to estimate length before attempting to find a more exact measurement. 

· Students should explore using metric units (centimeters) as metric measurement is the language of scientists. They should also explore what happens when measurements are taken from different parts of the blocks. 

· Following the activity, have the students revisit their observation chart or sort from the unit hook to determine which states of matter can be measured using a ruler and the unit centimeters. At this point, they should conclude that only solids can be measured by length.

· [bookmark: DSMActivity2pc][bookmark: DSMActivitysheet2pc][bookmark: ProjectClarionwhatsthematterlesson11pc]Use DSM States of Matter Activity 2, parts 2-5 and DSM States of Matter Activity Sheet 2 or What’s the Matter? Lesson 11 (Measuring Volume) to introduce students to measuring liquids. Begin the activity by asking students how scientists can measure liquids if they cannot use length. At this point, it will be important to introduce students to the term “volume” (although they will not be assessed on the use of this term).

· Throughout the activity, students should understand that graduated cylinders and measuring cups are used to measure volume and the units of measurement include metric units of liters and English standard units of quarts and gallons. Be sure to reinforce to students that scientists use metric units.




· Precision should be emphasized in this activity as students determine the volume of liquids. One way to emphasize precision is to have students compare data with other classmates to see where they have discrepancies. When students find two different answers, they should remeasure to determine what the correct volume may be.

· [bookmark: ProjectClarionwhatsthematterlesson10pc]Use What’s the Matter? Lesson 10 (Measuring Mass) to introduce students to measuring the mass of solids. The purpose of this lesson is to help students understanding that solids, liquids, and gases have multiple properties that can be measured (although this lesson focuses specifically on the mass of solids).

· This activity also introduces students to another tool used to measure matter: the balance scale. Because students have had limited experience using a balance scale, additional explicit instruction between the Project Clarion lesson may be needed.

· The “Extending the Lesson” portion of the activity may be a helpful extension for students requiring more practice on the concept of mass. For the extension, students find objects in their home with the least or greatest amount of mass based on size.

Note to teacher: Additional formative data in the form of anecdotal notes can be collected to determine how students are progressing in their understanding of scientific inquiry.

[bookmark: LearningMoreTransf]Learning More: Transformation of Matter

· Revisit the unit Essential Question: How do scientists learn more? Have the students consider what else scientists do to learn more besides gathering evidence. Ask the students to describe how matter changes from one state to another (for example, how does a solid become a liquid?). 

· Have students work alone, in pairs, or in small groups to draw or write how water can transform from a solid to a liquid to a gas and vice versa. Listen for key terminology such as “melting,” “evaporation,” or “condensation.” The Transformation of Water activity will be used to inform instruction in the next series of learning events.

Note to teacher: As stated in the previous exposure, students have already studied the three phases of matter and are likely to have a great deal of background knowledge of how water changes states. This lesson is designed to help students understand the process for all solids, liquids, and gases to change states.

· [bookmark: DSMactivity6usingathermometerpc]Use DSM States of Matter Activity 6, parts 1-7 to learn how scientists use a thermometer to measure temperature. The purpose of this activity is to help students understand that scientists use temperature as evidence of the changing states of matter. 

· Ask students to identify the connection between temperature and the changing states of matter. Have them revisit the Transformation of Water activity to draw conclusions about how the addition of energy (increase in temperature) and the removal of energy (decrease in temperature) affects the state of matter.

Note to teacher: The next series of DSM activities describe the transformation of matter. The purpose of these activities is to reinforce the idea of making observations and collecting evidence to support scientific conclusions. Teachers should use preassessment evidence and evidence from the Transformation of Water activity to determine which of the following activities to implement in the classroom. 
[bookmark: Solid2Liquid][bookmark: DSMactivity4meltingicepc]
· [bookmark: DSMactivity5Hurryuporslowdownpc]DSM States of Matter Activity 4: “Melting Ice” – Students will explore the relationship between time and melting. The activity gives students the opportunity to explore what happens when energy is added and how to control variables in an experiment. DSM States of Matter Activity 5: Hurry Up or Slow Down can be used as an extension to help students begin to identify a testable question for the unit performance task.

· [bookmark: DSMactivity7Measuringmeltingpointspc][bookmark: Liquid2Gas][bookmark: DSMactivity8FromLiquidtoGaspc]DSM States of Matter Activity 7: “Measuring Melting Points” – Students will explore the relationship between temperature and melting. The activity gives students opportunity to practice using a thermometer and helps them understand the concept of melting with a liquid other than water. (Note: 1 cc = 1 ml. Students are expected to know the unit milliliter, not cubic centimeter.)

· [bookmark: Gas2Liquid][bookmark: Activity9FromLiquidtogaspc]DSM States of Matter Activity 8: “From Liquid to Gas” – Students will explore the relationship between time, temperature, and evaporation. The activity provides an additional opportunity for students to generate questions they have about the evaporation process. This is a good opportunity to stop and discuss what was observed because the abstract process of evaporation may cause some misconceptions among students that can be cleared up before moving on.

· [bookmark: ProcessLogpc]DSM States of Matter Activity 9: “From Gas to Liquid” – Students will observe condensation of the air into liquid water. It is important to note that a common misconception students have is that condensation is caused by water “leaking” out of the container. To help students understand the concept of condensation, have the students measure the liquid volume of both containers before and after the observation and discuss the cause of the results. This is another important opportunity for students to generate questions in their process logs to prepare for the unit performance task.
· [bookmark: DSMactivity10FromLiquidtoSolidpc][bookmark: Liquid2Solid][bookmark: DSMactivity11MeasuringFreezingPointspc]DSM States of Matter Activity 10: “From Liquid to Solid” – Students will determine how to change a liquid (water and butyl stearate) back into a solid. DSM States of Matter Activity 11: “Measuring Freezing Points” can be used as an extension or to reinforce the importance of using measurements to provide evidence.

· [bookmark: TransformationofMatterStage3]Administer the Transformation of Matter Assessment.

Note to teacher: Another option for supporting students as they grapple with transformation of states of matter is the VDOE lesson The Water Cycle. This lesson reviews the three states of matter and the transformation between states as they occur in the water cycle. Students construct a water cycle model using 3 small cups, a rock, water, tape, and ice cubes. The students are not formally assessed on the water cycle until 3rd grade, but this is an appropriate time to introduce the concept as students are learning about the changing states of matter.


	Week 3 

SCI.2.0.2 Form simple hypotheses.

SCI.2.0.4 Make careful observations using senses.

SCI.2.0.5 Record 
collected data in simple 
graphical representations.















































































HPS: AP  Experimental design templates 
(SCI.2.0.2, 2.0.4, 2.0.5)

	[bookmark: AskQTransf]Ask Questions: Transformation of Matter

· Introduce students to the unit Essential Question: Why do scientists ask questions? It may be helpful to revisit examples of asking questions throughout the unit, such as during the unit preassessment and students’ notes in their process logs. 

Note to the teacher: The science investigation objective related to asking questions, SCI.2.0.1 Ask questions relatd to science topics, is included for assessment in subsequent units. Based on student data, teachers will determine if this objective should be assessed at this time.

· [bookmark: WOSIpc]Show the students the “Ask Questions” portion of the Wheel of Scientific Investigation. Students should see that scientists select ONE question they want to answer. Students generated a large number of questions in Activity 8 and 9 and should revisit the list of questions.

· Ask students to examine the collective list of questions they generated as a result of their exploration and observations. Tell students that some questions are better for creating experiments.

· Ask students which questions from their collective list might be good for developing an experiment. Use this opportunity to help students begin to discern which questions are “testable questions” and which questions are not.



· Ask students, What is characteristic of a testable question? In other words, What is it about these questions that make them testable or good to use for designing an experiment? Listen to student responses, taking note of misconceptions that surface so they can be addressed at an appropriate time. Begin to make a list of the attributes/characteristics of testable questions. Add to the list throughout the unit and help students gain an understanding about the characteristics of testable questions.

· Students will likely communicate some of the following ideas using slightly different wording: 

Characteristics of Testable Questions 
· The question leads to an investigation.
· The question can be answered through an observation or investigation.
· The question is about one thing being changed to see what the effect is on another thing. 
· The question requires the collection of information/data to be gathered. 
· The question relies on information that is observable or measurable.

· The teacher should make a chart with two columns as seen below. Present students with both examples and non-examples alternatively. It is fine to present more than one example or non-example in a row as you list the items in the chart. It is preferred that the examples used are ones that students previously generated that appear on the collective list.

· If there are limited “examples” in the student generated list, the teacher should provide some examples of his or her own.

· After several examples of testable and nontestable questions have been presented, ask students if they can tell you what is characteristic of a testable question.

· Continue to provide additional examples of both, as needed, in order for students to understand what a testable question is and what it is not. In addition, ask students if they can provide other examples to add to the list. 






Possible examples to use for this activity might include:    
 
	Testable Questions
	Non-Testable Questions

	What effect does temperature have on how long it takes for various liquids to turn to gases? 
	Why do liquids evaporate?

	What kind of liquid will evaporate fastest? 
	How fast is evaporation?

	What effect does volume have on how long it takes a liquid to turn to gas?   
	How do liquids turn to gases?



Note to teacher: The activities above relate to identifying and developing testable questions and are intended to serve as an introduction. Some students may need additional minilessons in this area before they are able to develop a good scientific testable question on their own. Also, this is an ideal place to integrate ELA objectives related to 2.6.4 (locating key information in nonfiction text) and 2.6.5 (making and confirming predictions).

· Guide students in planning an investigation using the Four-Question Strategy. (A template and sample are attached.) This strategy will ultimately equip students with a process that will help them identify the materials, independent variable, dependent variable, and a testable question for an experiment on a particular topic.

· Topics for investigation should be specifically related to the condensation and evaporation of water. The word “water” should appear in the center circle of the template.

· Ultimately, the experiments should help students determine basic factors that affect the evaporation and condensation of water.

· Focus for the Four-Question Strategy should include the importance of using measurement and isolating variables to test only one thing at a time. Students should also be aware that scientists repeat observations several times to ensure accuracy.





Designing and Conducting Experiments: Evaporation and Condensation

· Prior to developing their own experiment, students may benefit from a more structured inquiry experience. If assessment evidence indicates that students are not quite ready for a more open inquiry experience, teachers can choose to use Lesson 5 (What Scientists Do: Experiment, Create Meaning, Tell Others).

· [bookmark: designtemplatestage3]Have the students transition from their testable question based on the Four-Question Strategy to the experimental design templates attached. (A guided example labeled NQR for Not-Quite-Ready and a less guided example labeled JR/RTG for Just Ready or Ready-to-Go are included.)

· The experiment plan and reflection will ultimately serve as the summative task for the unit. Ultimately, the goal is for students to develop an understanding of the scientific method without using a template, so it is important to discuss with students the unit Essential Question: How do scientists design and conduct experiments?

· Ask students to recall important elements of designing an investigation using the Wheel of Scientific Investigation which includes (but is not limited to) forming a hypothesis from a question, listing experiment steps, identifying needed materials, conducting the experiment, and recording data.

[bookmark: rubricstage3]Note to the teacher: Students should not be evaluated on their ability to defineor identify the independent and dependent variables, but it is important to introduce the concept and vocabulary as students work through the process. A focused Scientific Investigation Rubric is included in the appendix. It includes SCI.2.0.2, SCI.2.0.4, and SCI.2.0.5. A complete Scientific Investigation Rubric is included on SharePoint and in the Front Matter of the binder. Teacher-discretion based on student data should determine which process skills are assessed..


	Week 4 

SCI.2.0.4 Make careful observations using senses.





SCI.2.1.1 Identify the 
distinguishing characteristics 
of solids, liquids, and gases. 

SCI.2.1.2	Describe the transformation of matter from one phase to another. 

DSM: States of Matter Assessment, Part A
 (SCI.2.1.1, SCI.2.0.4)

DSM: States of Matter Assessment, Section 3, Part B (SCI.2.1.2)

	[bookmark: TellOthers]Tell Others What Was Found

· [bookmark: WheelofInvestigationStage3a]After students have had a chance to design and conduct their investigations, introduce them to the final portion of the Wheel of Scientific Investigation by asking them the unit Essential Question: How do scientists tell others what was found?

· Have students come up with a list of ways they could communicate their results, including showing photographs or explaining their results orally or in writing.

· Explain to students that scientists share their results to ensure accuracy and come to a consensus about what they observe in the world.

· The purpose of this activity is to help students understand the unit Enduring Understanding: Scientists use a process of inquiry to develop understandings. 

· Have the students determine how to communicate the results of their experiment by telling how the experiment helped them to understand nature. Examples of communicating results may include discussion about how information about condensation can be useful in the real world or using an example of evaporation in nature to confirm the results of their investigation. 

· [bookmark: DSMContentPreassessmentstage3]DSM: States of Matter Assessment, Part A – Use data to determine student understanding of using evidence to support scientific claims. Students will classify substances in pictures as solid, liquid, or gas and describe how they can tell.

· DSM: States of Matter Assessment, Section 3, Part B – Use data to determine student understanding of the transfer of matter. Students will read (or hear) a scenario, writing what they think happened based on their knowledge of transformation of matter.

Note to teacher: Giving the same pre- and postassessment allows students to recognize more concretely their growth through the learning experiences of this unit. Identifying their growth will help lead students as they contemplate the ideas presented in the culminating activity.

[bookmark: Culminating]Culminating Activity

· [bookmark: ConnectionStage3]Explain to students that their next science unit will be a Weather unit. To help students make connections between matter and weather, have the students share their connections to help bridge the two topics. Picture cards for this activity are attached.      

· Conclude the unit by asking: Did your exploration with matter allow you to discover new things or come up with questions that you had not thought about before? What are some of the things that you know about matter now that you did not know before the exploration?


· Allow time for this discussion. You can provide students scaffolding by providing a structure such as, “Before we began exploring with matter, I thought….and now I think …”

· Then ask, Why do you understand more now? What things did you do that helped you to learn more? Students may respond with statements like:
· I had to put forth effort;
· I had to take risks when I tried to group the matter in different ways; 
· I had to think about changing what I was doing in order to make something happen in a different way; 
· Every time I learned something it helped me to learn something more; etc.

· Ask: “How can what you have learned help you be a better scientist?

Note to teacher: Continue to promote the development of a growth mindset in students throughout the year by finding additional opportunities to help students become more aware of how their effort, persistence, risk-taking, and ability to use constructive criticism is directly related to their learning.



VBOs                         Assessment	                       Planning Guide	 Appendix


[bookmark: ProjectClarionPreassessment]Fowler Science Skills Preassessment



How well can you design an experiment?

[image: ]
Are earthworms attracted to light? In other words, do earthworms like light? Explain how you would test this question in an experiment. Be as scientific as you can as your write your test. Write down the steps you would take to find out if earthworms like light.

Fowler-Science Skills Preassessment/Postassessment Scoring Sheet
Score one point on student paper for each item incorporated into design. Score two points if more than one sub-item is listed for a specific item.
	Pre
	Experimental Design Component
	Post

	
	plans to practice SAFETY
	

	
	states PROBLEM or TESTABLE QUESTION
	

	
	lists more than 3 STEPS
	

	
	arranges steps in SEQUENTIAL order
	

	
	lists MATERIALS needed
	

	
	plans to REPEAT testing and tells reason
	

	
	DEFINES the terms of the experiment: “attracted to” “likes” ”earthworms” ”light”
	DEFINES the terms of the experiment: “attracted to” “likes” ”bees” ”Diet Cola”
	

	
	plans to OBSERVE
	

	
	plans to MEASURE: (examples: linear distance between worms, and/or light, number of worms, time involved, amount of light)
	plans to MEASURE: (examples: linear distance between bees, and/or cola, number of bees, time involved, amount of diet cola or liquid)
	

	
	plans DATA COLLECTION: table, chart, graph, note taking, labels
	

	
	states a plan for INTERPRETING DATA: comparing data, looking for patterns in data, in terms of definitions used, in terms of previously known information
	

	
	states a plan for making CONCLUSIONS BASED ON DATA: (examples: time to notice light; distances to light and shade are equal; time involved for two samples is equal; environmental conditions are the same)
	states a plan for making CONCLUSIONS BASED ON DATA: (examples: time to notice drinks; distances to soda are equal; time involved for two samples is equal; bees may not be hungry; environmental conditions are the same)
	

	
	plans to CONTROL VARIABLES or identifies CONSTANT VARIABLES: (examples: worms chose light or dark; distances set equally; time involved for two samples is equal; environmental conditions are the same; number of worms tested are equal)
	plans to CONTROL VARIABLES or identifies CONSTANT VARIABLES: (examples: bees not hungry; bees choose diet or regular soda; distances set equally; time involved for two samples is equal; environmental conditions are the same; equal number of bees tested; equal amount of soda)
	

	
	Other items listed by student by not on the list
	Other items listed by student by not on the list:

	


Preassessment Score _____________ Name of rater: ______________________ Date: ____________
Postassessment Score ____________ Name of rater: ______________________ Date: ____________
FOWLER SCIENCE SKILLS ASSESSMENT
Explanations for Scoring Sheet
Plans for Safety:
Does the student indicate goggles need to be worn, read labels on chemicals?

States a Problem or Question:
Is there a clear statement indicating what the student is researching: What is the effect of x on y? Do bees like diet cola?

Predicts outcomes of Hypothesis:
Does the student take a stand on how the experiment will turn out? If I put out diet cola for one hour, then bees will be attracted to it because of the sugar it contains.

List more than 3 steps:
Is there a plan for how to accomplish the experiment? Steps should make sense so that anyone could follow them.

Materials:
Does the student list materials needed?

Plans to Observe:
Can you tell from the data table the student will be observing what occurs?

Plans to measure:
Is it clear from the data table the student will be measuring something – usually stated in the dependent variable section of experimental design diagram?

Plans data collection:
Does the student have a data table or experimental design diagram present?

States plan for interpreting data:
Does the student talk about comparing the experimental data with the control? Does the student compare data collected with that of researchers?
Plan for conclusions:
Does the student list a plan for how he/she will sum up the findings? How will the student explain the findings?
Repeated testing:
Does the data chart show repeated trails?



What’s the Matter? Preassessment
[image: ]Prufrock Press, Inc.



Wheel of Scientific Investigation
[bookmark: ProjectClarion2][bookmark: ProjectClarionWhatsthematterlesson2ad][image: ]
Process Log[image: ]
What’s the Matter? Lesson 2
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[bookmark: ProcessLog1][bookmark: Frayer][bookmark: MatterFrayerModel][image: ]



[bookmark: Frayeraddendum]Frayer Model
 
*Adapted from “Water Works” (Project Clarion Science Unit)

	
	The Frayer Model of Vocabulary Development (Frayer, Frederick, & Klausmeier, 1969) provides students with a graphic organizer that asks them to think about and describe the meaning of a word or concept (see examples of blank and completed Frayer Model organizers below).  This process enables them to strengthen their understanding of vocabulary words.  Through the model students are required to consider the important characteristics of the word to provide examples and non-examples of the concept.  This model has similarities to the Taba Concept Development Model.
  
	In introducing the Frayer Model to your students, demonstrate its use on large chart paper.  Begin with a word students know such as rock, umbrella, or shoe, placing it on the graphic model.  First, ask the students to define the word in their own words.  Record a definition that represents their common knowledge.  Next, ask students to give specific characteristics of the word/concept or facts they know about it.  Record these ideas.  Then ask students to offer examples of the idea and then non-examples to finish the graphic.

	Definition

“…a person who studies nature and the physical world by testing, experimenting, and measuring”


Scientist


	Characteristics (What a Scientist Does)

· Ask questions
· Make observations
· Make predictions and/or hypotheses
· Collects, classify, and analyze data
· Design experiments
· Draw inferences
· Communicate findings

	Examples

· Astronomers - study the universe (planets, stars, etc.)
· Biologists - study life (plants and animals)
· Geologists - study the earth’s layers of soil and rocks. 
· Physicists - study matter and energy
	Non-examples

· An entertainer
· A poet 
· A banker 



	Another way to use the Frayer Model is to provide students with examples and non-examples and ask them to consider what word or concept is being analyzed.  You can provide similar exercises by filing in some portions of the graphic and asking students to complete the remaining sections.
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Matter Frayer Model
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[bookmark: frameofthedisciplinescientist][bookmark: ProjectClarion3][bookmark: ProjectClarionWhatsthematterlesson3ad]
Frame of the Discipline ~ Scientist 
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What’s the Matter? Lesson 3[image: ]
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[bookmark: MatterSort][bookmark: MatterSortad]
Matter Sort						Name _____________________________
Directions: Cut out and sort the pictures into the groups. Add your own pictures to the groups.
	Solids
	Liquids
	Gases

	


















	
	


























	
	
	

	Characteristics of Solids
	Characteristics of Liquids
	Characteristics of Gases

	_____________
_____________
_____________
_____________
_____________


	_____________
_____________
_____________
_____________
_____________
	_____________
_____________
_____________
_____________
_____________


HPS: AP 	   SCI.2.1.1 Identify the distinguishing characteristics of solids, liquids, and gases.

Matter Sort Picture Cards (2 sets)


[image: ]
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Matter Elimination: Solids, Liquids and Gases

Directions: 	Look at the pictures in each row. Draw an X on the picture that does not belong. 			Add one more picture that does belong.

	[image: MC900441391[1]]
	[image: MP900427736[1]]
	[image: MP900401131[1]]
	[image: MP900437371[1]]
	

	[image: MP900422193[1]]
	[image: C:\Users\lmurray\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\7DXK2K0F\MC900326752[1].wmf]
	[image: MP910216376[1]]
	[image: MC900277344[1]]
	

	[image: MC900389350[1]]
	[image: C:\Users\lmurray\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\G12UHFI0\MP900407296[1].jpg]
	[image: MC900383832[1]]
	[image: MC900445192[1]]
	

	[image: MC900151213[1]]
	[image: MC900384206[1]]
	[image: MC900412656[1]]
	[image: ]
	

	[image: MC900237297[1]]
	[image: MC900016721[1]]
	[image: MC900237656[1]]
	[image: MC900217126[1]]
	




HPS: AP 	   SCI.2.1.1 Identify the distinguishing characteristics of solids, liquids, and gases.


[bookmark: DSM1][bookmark: DSMactivity1ad][bookmark: DSMactivityWhatisasolidad][bookmark: ProjectClarion6][bookmark: ProjectClarionwhatsthematterlesson6ad]What’s the Matter?: Lesson 6
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[image: ]What’s the Matter? Lesson 11 (Measuring Volume)
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What’s the Matter Volume Assessment

[bookmark: Whatsthemattervolumeassessment][image: ]Prufrock Press
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HPS: P  
SCI.2.1.1	Identify the distinguishing characteristics of solids, liquids, and gases.
SCI.2.0.5	Record collected data in simple graphical representations.
Prufrock Press



[image: ][bookmark: ProjectClarionwhatsthematterlesson10ad]What’s the Matter Lesson 10: Measuring Mass
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What’s the Matter? Mass Assessment
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SCI.2.1.1	Identify the distinguishing characteristics of solids, liquids, and gases.
SCI.2.0.5	Record collected data in simple graphical representations.
Prufrock Press

Name: ___________________		Date: _________

Transformation of Matter Assessment


SCI.2.1.2 Describe the transformation of matter from one phase to another. 

Indentify and describe the examples of transformation of matter. Words from the word bank may be used to help.
Word Bank

water	volume		solid		freezing		evaporation	   gas		condensation		liquid		heat	
leaking   		matter		ice		melting		mass










Describe what is happening to the ice cube in this picture.
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Describe what is happening to the puddle in this picture.
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Word Bank

water	volume		solid		freezing		evaporation	   gas		condensation		liquid		heat	
leaking   		matter		ice		melting		mass






[image: http://ts4.mm.bing.net/th?id=H.4863536229190619&pid=15.1][image: ]Describe what is happening to the glass in this picture.
Describe what is happening to the ice cubes in this picture.

HPS: AP
SCI.2.1.2	Describe the transformation of matter from one phase to another. 


Transformation of Matter Sample Response
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The solid water (ice) is melting and turning into liquid water because of the heat from the air and the hand. 

	[image: ]







	The liquid water is evaporating and turning into gas because of the heat from the sun.

	[image: ]








	The liquid water is freezing and turning into solid water (ice) because it is getting colder in the freezer.

	[image: http://ts4.mm.bing.net/th?id=H.4863536229190619&pid=15.1]








	The water vapor in the air (gas) is condensing and turning into liquid water because it is getting cooler from the solid water (ice) and liquid water in the glass.














DSM States of Matter Measuring Melting Points Assessment




Four-Question Strategy

	1. What materials can I use to conduct an experiment on __________?








	2. What do(es) ______________ do?


	3. How can I change the set of materials to affect what _____________ do(es)?






	4. How can I 	measure or describe the response to the change made?


	1. W hat do(es) ___seeds___ do?Four-Questions Strategy Sample


*germinate and grow


	2. What materials can I use to conduct an experiment on __seeds__?

*seeds                             *water
*containers                     *soil
*fertilizer                        *light


	3. How can I change the set of materials to affect what __seeds___ do(es)?

*seeds- kind, number, depth in soil, spacing
*water- kind (salt, tap, bottled), amount, temperature
*containers
*soil- amount, type, moisture content
*fertilizer
*light- artificial or natural, duration, intensity


	4. How can I 	measure or describe the response to the change made?

*count the number of seeds that sprout
*calculate the % of seeds that germinate
*measure the stem length
*measure the root length





[image: ][bookmark: ProjectClarionLesson5ad]What’s the Matter?  Lesson 5: What Scientists Do?
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Investigation Template

Scientist’s Name__________________________________ NQR

[image: MCj02416010000[1]] 

Testable Question: What am I testing?

________________________________________________________
[image: MCj02808120000[1]]
Materials I need to conduct the investigation: 



Hypothesis: If ___________________________________________________

then, __________________________________________________________
 
Independent/ manipulated variable: 

I am changing ___________________________________________________
_____________________________________________________________________________________

Dependent/ responding variable:

I will measure that change by ______________________________________________________________________________________________________________________________
_______________________________________________________________
	

Procedure: These are the steps I will follow. NQR


1. ___________________________________________________

1. ___________________________________________________

1. ___________________________________________________

1. ___________________________________________________

1. ___________________________________________________

Circle how many trials you repeated:  1     2	   3 
[image: MCj02325310000[1]][image: MCj04260600000[1]]
Observations and Data

What happened in my experiment:  




Conclusion: The results of my experiment showed 




As a result of the investigation, new questions I have include:
______________________________________________________________________________________________________________ 
_______________________________________________________ 

Scientist’s Name____________________________________        JR/RTG

[image: MCj02416010000[1]]

Testable Question: 

_____________________________________________________________________________________________________________________________________________________________________
[image: MCj02808120000[1]]
Materials: 




Hypothesis: _______________________________________________________
_______________________________________________________ 
_______________________________________________________
_______________________________________________________ 
_______________________________________________________


Independent/ Manipulated Variable: _______________________
_______________________________________________________


Dependent/ Responding Variable: _________________________
_______________________________________________________



Procedure:         JR/RTG

1. __________________________________________________.
__________________________________________________.
2. __________________________________________________ 
__________________________________________________.
3. __________________________________________________ 
__________________________________________________.
4. __________________________________________________ 
__________________________________________________.
5. __________________________________________________ 
__________________________________________________. 

[image: MCj02325310000[1]]Number of repeated trials _________   
[image: MCj04260600000[1]]
Observations and Data

  



Conclusion: The results of my experiment showed 
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________

As a result of the investigation, new questions I have include:

______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________







HPS: AP 
SCI.2.0	The student will demonstrate an understanding of scientific inquiry by asking and 	answering questions, collecting data, and communicating information.



Matter Scientific Investigation Rubric – for teacher use					Name ___________________________		Date_____________
HPS: 4/AP 
SCI.2.0	The student will demonstrate an understanding of scientific reasoning, logic, and the nature of 	science by planning and conduction investigations.

	
	Advanced Proficient
	Proficient 
	Developing Proficiency 
	Novice

	SCI.2.0.1 Ask
questions related to 
science topics.

	Develops sophisticated questions related to self-selected and teacher-selected science topics; asks questions before and after gathering new data or learning new information
	Develops questions related to self-selected and teacher-selected science topics; asks questions before and after gathering new data or learning new information
	Develops questions related to some science topics; inconsistently asks questions related to teacher-selected science topics;  asks questions before or after gathering new data or learning new information
	Develops few questions related to any science topic; struggles to ask questions before or after gathering new data or learning new information; seems unaware of how questions are important to scientific investigation

	SCI.2.0.2 Form simple hypotheses.
	Develops hypotheses with sophisticated justification (I think … because …) based on prior learning or experience
	Develops hypotheses with some justification (I think … because …) based on prior learning or experience
	Develops hypotheses with little or no justification (I think …)  based on prior learning or experience
	Develops limited predictions that seems to lack reasonableness or justification; may be unable to form a prediction

	SCI.2.0.4 Make 
careful 
observations using 
senses.
	Consistently makes accurate observations using senses and appropriate scientific tools; repeats observations to ensure accuracy; differentiates between observations and personal interpretation in sophisticated scenarios
	Typically makes accurate observations using senses and appropriate scientific tools; repeats observations to ensure accuracy; can usually differentiate between observations and personal interpretation
	Makes accurate observations using senses and appropriate scientific tools with some errors; repeats observations to ensure accuracy, when prompted; can differentiate between observations and personal interpretation with support
	Makes observations using senses and scientific tools with directed support; observations are not repeated; unable to differentiate between observations and personal interpretation with support

	SCI.2.0.5 Record collected data using simple graphical representations.

	Consistently reads simple measurement tools accurately; develops sophisitcated categories to classify items; produces basic graphical representations (diagrams, tables, bar graphs) accurately
	Reads simple measurement tools accurately; develops categories to classify items; produces basic graphical representations (diagrams, tables, bar graphs) with few errors
	Reads simple measurement tools accurately with support; develops simplistic categories to classify items that may omit some items; produces basic graphical representations (diagrams, tables, bar graphs) with support
	Requires directed support to read simple measurement tools; requires directed support to produce basic graphical representations (diagrams, tables, bar graphs)


The Matter Unit focuses on standard:  SCI.2.1: The student understands basic properties of matter through inquiry

A check mark below indicates a “P” regarding student application of an objective based on the focus of this inquiry experience. 

      Identify the distinguishing characteristics of solids, lquids, and gases.		Describe the transformation of matter  from one phase to another. 	


Comments: _________________________________________________________________________________________________
____________________________________________________________________________________________________________

[bookmark: thewatercycledoc]The Water Cycle
Strand	Matter
Topic	Changes in the state of matterVirginia Beach Objectives:

SCI. 2.1 	The student will understand basic properties of matter through inquiry.   (SOL 2.3)

SCI.2.1.1	Identify the distinguishing characteristics of solids, liquids, and gases. 
SCI.2.1.2	Describe the transformation of matter from one phase to another. 

SCI.2.0	The student will demonstrate an understanding of scientific inquiry by asking and answering questions, collecting data, and communicating information. (SOL 2.1)

SCI.2.0.2	Form simple hypotheses.
SCI.2.0.4	Make careful observations using senses.
SCI.2.0.5     Record collected data in simple graphical representations.


Primary SOL	2.3	The student will investigate and understand basic properties of solids, liquids, and gases. Key concepts include
c)	changes in phases of matter with the addition or removal of energy.
Related SOL	2.1	The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations in which
a)	observations and predictions are made and questions are formed;
b)	observations are differentiated from personal interpretation;
d)	two or more characteristics or properties are used to classify items;
e)	length, volume, mass, and temperature are measured in metric units and standard English units using the proper tools;
g)	conditions that influence a change are identified and inferences are made;
l)	simple physical models are designed and constructed to clarify explanations and show relationships.
	2.3	The student will investigate and understand basic properties of solids, liquids, and gases. Key concepts include
b)	measurement of the mass and volume of solids and liquids.
Background Information
Thermal energy causes water to evaporate (changing from a liquid to a gas). The resulting water vapor rises in warm air and eventually meets a cooler air mass. As the gaseous water cools, it loses energy and condenses into a liquid (gas to a liquid is condensation). These droplets fall as precipitation. This process is called the water cycle or the hydraulic cycle.
In this activity, the environment in the plastic container simulates the water cycle on the Earth. The sun heats the water in the cup. The water in the cup, which represents the ocean, evaporates (liquid to a gas) and then condenses (gas to a liquid) when it hits the cup of ice, which represents the cooler air masses in the upper atmosphere. After some time, the condensed water vapor falls to the rock, which represents the Earth, and eventually makes its way back to the “ocean.” Once the water cycle has begun to flow, the water level should remain about the same in the cup. The water in the Earth’s environment is constantly recycled. This activity may be done as a class demonstration, in small groups, or as individuals.
Materials
· For each student:
·  two clear 9-oz beverage cups
· a 3 ¼ oz plastic condiment cup, small
· rock that fits in the bottom of the 9-oz cup
· ice
·  water
· permanent marker
· masking tape
· metric ruler
· student activity sheet
Vocabulary
evaporation, condensation, precipitation, water cycle
Student/Teacher Actions (what students and teachers should be doing to facilitate learning)
Introduction
1. Ask students what they think will happen if you put a wet paper towel on the windowsill in the sun. (If you do not have a sunny window or if it is cloudy, you can use a lamp with an incandescent bulb as a light source.)  Make sure the students understand that water will evaporate in a room without sunlight.  The warmer and dryer the air, the faster the water will evaporate. Have them explain what they think will happen. 
2. Put the paper towel on the windowsill. 
3. When you are ready to begin the activity, return to the paper towel that was wet. It should be dry or much drier than it was in the beginning. Ask students what they think happened to the water.
Procedure
1. Distribute a 9-oz clear cup and a rock to each student. Direct students to carefully place the rock in the bottom of their cup. 
2. Ask students to pour water into their cup until the rock is half covered. Direct them to use the ruler to measure how many centimeters of water are in the cup.
3. Guide students to place an upside down 9-oz clear cup on top of the cup with the rock and water it in, making a dome. 
4. Direct students to work together and use masking tape to seal the two cups together tightly at the seam. Explain that their containers represent a closed water cycle model.
5. Place ice in each 3 ¼-oz cup and distribute to students. Ask them to place the cups on top of their models. 
[image: ]
6. Have students place the models in a sunny location. Ask them to watch closely to see what will happen.
7. Distribute a copy of the recording sheet and guide students to complete it.
Assessment
· Questions
· What happened in the model? What role did the sun play? The ice? The rock?
· What causes the water droplets to form? How do they get there?
· Was any water lost during this activity? How could we test to see if any water was lost?
· What causes evaporation in the water cycle? What causes condensation?
· Journal/writing prompts 
· Imagine you have an ice cold soda on your desk. What would happen to it after five minutes? 30 minutes? An hour?
· What do you think happens to puddles after the rain?
· Other 
· Collect and grade the student recording sheets.
· Ask students to draw a model of the water cycle and explain the terms-evaporation, condensation, and precipitation.
Extensions and Connections (for all students)
· Go out on the school grounds and make predictions of where water may puddle when it rains. Mark these locations. Either wait for a rainy day or with a garden hose and rotating sprinkler simulate a rain storm. After the “rain” measure the puddles and discuss what happens to the water. Some may suggest the water is absorbed into the ground, others that it will evaporate. What happens if the ground cannot absorb the water? After the puddle has dried out, line it with plastic and simulate another rain event. Predict how long it will take for the water to evaporate.
· Water also falls as snow. Bring snow inside and watch it melt. Put a measured amount of snow in a plastic container outside and watch it. Does it melt before it evaporates?
· Make a larger version of the water-cycle model, using a large, clear plastic container. A container from a salad bar works well. Measure the depth of the water before sealing. Then set up a second large version of the water cycle in which a small section of the lid has been cut away. Make sure that the water in the second model is exactly the same depth as that in the first. Leave the models in place for about a week. Have the students measure the two water levels daily. How do the results compare?
Strategies for Differentiation
· Have a volunteer assist students with building the water cycle model.
· Pair a student with another student to complete the recording sheet.
· Assist each student with measuring the amount of water in his/her model.
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Question: What s the volume of one, two, three, and four marbies?
Hypothesis:
One marble Two marbles

Three marbles Four marbles

My data:

Volume before | placed marbles in the water

Use the graph below to record the water volume after adding each marble.

Volume

le1 Marblez  Marbles  Marbled

My conclusion:
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Using a Balance
————
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each experiment n the boes.

e

1. Show A and B having the same 2. The objectin Bis removed.
mass. Draw the balance. Draw the balance,

3. The object in Als emoved
Draw the balance.
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Graphing the Mass of Common ltems
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Investigation Record Sheet

My question: Does the mass of a solid change when it undergoes a
physical change?

My hypothesis -

Materials:
ce cube
Balance

Steps:
1. Measare the mass of the ice cube and record.

2. Allow time for the same ice cube to melt. Observe.
3. Measure the same melted ice cube.

4. Record the data on the table on the next page.

5. Wite conclusions,
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Question: Do the properties of a stay the same.
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My Hypothesis:
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Dear Students,
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Ijustretured from a conference where teachers,
principals, and superintendents were sharing new ideas and
studies | had a great idea for your classroom.

1 heard that you were going to be studying matter and
acting asscientists to conduct investigations. Why not host
your own conference in your school o share new ideas
and discoverles about matter with other classrooms in your
buiding?

To hold a good conference you will need to:

a. Learn as much as you can about matter.

b. Find a question to investigate with a group or on
your own.

. Follow the scientific process to conduct an
investigation.

d. Plan to share your experiment findings with others.

E3
&

4

E3

A

e R o EE
#R R 5.

1l check with you again in  few weeks. By then you
should have an idea of what you want to study and share for
the conference

o

&

Thankyou,

Your Superintendent

&

&

s ke oo o e o s
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Nome:__ Datei__

Preassessment for Scien

ic Process.

1. How would you study the following question: Are plants attracted to
thesun?

n thatincludes the

2. Describe an experiment totest his que:
following

2. Make a prediction regarding the question: Are plants attracted o
the sun?

I predict that
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The Process Log is a tool for encouraging metacognitive reflection during a 

unit of study.  This simple approach focuses student

s on the process of 

learning about content and shifts the focus from learning to write to wri

t-

ing about learning.

 

 

The process log may be used in conjunction with reading, activities, group 

work, and even questioning strat

egies.  Students should be encouraged to 

write as they learn instead of waiting until the end of a task.  For example, 

during a science activity, the teacher may ask the students to pause per

i-

odically and pose a question for reflection in their process logs.

 

 

The process log is a personal inventory of thoughts, questio

ns, ideas, and 

drawings which reflect the student’s learning.  This non

-

evaluative tool 

may be an excellent source of assessment

 information during a unit of 

study.  The process log may be used throughout the school year and across 

disciplines.

 

 

Several pr

ocess log question starters may include:

 

·

What are some things I learned today?

 

·

What still puzzles me about today’s content?

 

·

What

 did I enjoy, dislike, accomplish in today’s class?

 

·

What strategies supported my learning?

 

·

What did I contribute to others’ lear

ning today?

 

·

What can I do to enhance my learning in this class?
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Think like a Scientist or one who..

“...studies nature and the physical world by
testing, experimenting, and measuring.”

Apply or use the Use these products

language of the
scientist to
describe what you

are studying: Note to the teacher: ¢

e Questions

e Student-generated illustration of a

e Hypothesis scientist in action
e Photograph of individual students as L4
e Test scientists in action
e Student-generated questions about
e (Observations the role of a scientist °
e List of tools important to the role of a
e Data scientist °
e Conclusions o
e World
e Tools

Use these skills of a scientist:

e Ask questions

e Make observations

e Make predictions/hypotheses
e Collect, classify, analyze data
e Design experiments

e Make inferences

¢ Communicate findings

In this space, consider the following options: °

of a scientist:

Articles

Graphs, Charts,
Tables

Ideas,
Innovations

Experiments
Questions

New
Information
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Think like a Scientist or one who...

“...studies nature and the physical world by testing,
experimenting, and measuring.”

Apply or use the Use these
language of the products of a
scientist to scientist:

describe what you
are studying:

Use these skills of a scientist:
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Mystery Goop Letter

Dear Students,

Iheard you might be hosting a Matter Conference and
1 have something that might be of interest to you. Last
night in the cafeteri, 1 had an awful mess in the sink. Our
cafeteria has a leaky faucet. forgot about the leaky faucet
and lefta box of corstarch i the sink. By morning, | had

- mystery goop overflowing i the sink. A new substance

was made and | can't igure out what i s It looked a ot like.
mayonnaise.

m not sure whether this material s  sold or a liquid. |
heard about your Matter Conference you are planning for

. and thought you might know something about this, oo.

Please help. | need an explanation of what this substance
isandwhy tactsfike it does!

Sincerely,

Cafeteria Manager

RS

%

& o
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Compare the particls in a solid o the partcles in  iquid. How are they
different?

Compare the particles in a iquid to the particles in  gas. How are they.
different?
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