SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Grade 4 Science

	Recommended  Days of Instruction:  4
	(one day equals 45 minutes)

	Standard(s) addressed:  4.4: The student will demonstrate an understanding of weather patterns and phenomena. 

	Weather

	

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-4.1 
Summarize the

processes of the

water cycle

(including

evaporation,

condensation,

precipitation,

and runoff).


	SC Science Standards Support Document Resource List

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
Water Cycle

http://player.discoveryeducation.com/index.cfm?guidAssetId=31F1E75A-C15A-41B9-B376-26CC36C3BD3F&blnFromSearch=1&productcode=US
With the help of Luke Warm, a weatherman on the water channel, two young baseball players come to understand why the big game might be rained out as they are introduced to the key elements that make up and affect the water cycle. They discover the amazing process by which the Earth's water supply has been recycled over millions of years, centering on three stages: evaporation, condensation and precipitation. They follow the trail water takes after it falls from the sky and passes through each of these three stages.
The Water Cycle and Clouds

http://player.discoveryeducation.com/index.cfm?guidAssetId=A67F6299-8E81-4136-97A5-582DBCE98CD8&blnFromSearch=1&productcode=US
What role does the water cycle play in weather and in life? This program shows beautiful footage of clouds, the sky, and how water continuously changes phase. The basic cloud types are presented in vivid examples, along with many awesome colors that water makes in sunsets and rainbows. Students learn the fundamentals of condensation, evaporation, and precipitation, and how to recognize these phenomena in their environment. We see the various forms of precipitation and how they are related to seasons. Terms such as liquid, solid, vapor, moisture, and humidity are used in explaining how the water cycle is vital to life on Earth. Special attention is given to flood safety.
NASA’s Aquarius Project (http://aquarius.nasa.gov/evap_invest.html)

Uncovering Student Ideas in Science, Volume 1

http://science.nsta.org/enewsletter/formative.pdf
http://www.nsta.org/store/product_detail.aspx?id=10.2505/9780873552554
Science Notebooks
http://www.sciencenotebooks.org/
http://beyondpenguins.nsdl.org/issue/column.php?date=August2008&departmentid=professional&columnid=professional!literacy
Book Shelf
http://beyondpenguins.nsdl.org/issue/column.php?date=August2008&departmentid=literacy&columnid=literacy!bookshelf
Student Data Sheet Lesson C

http://aquarius.nasa.gov/pdfs/water_cycle.2.pdf
	See Science Module 4-4.1

	From the South Carolina Science Support Documents:

The objective of this indicator is to summarize the processes of the water cycle; therefore, the primary focus of assessment should be to generalize information about the parts of the water cycle.  
However, appropriate assessments should also require students to identify individual parts of the cycle; illustrate parts of the cycle using words, pictures, or diagrams; or classify by sequencing the cycle.




Fourth Grade
Science Module

4-4.1
Weather
Lessons A-C

From the South Carolina Science Support Documents:

Indicator 4-4.1:
Summarize the processes of the water cycle (including

evaporation, condensation, precipitation, and runoff).  
Taxonomy level: 2.4-B   Understand Conceptual Knowledge
Previous/Future knowledge: Students have not been introduced to the concept of the water cycle although parts of it should be familiar.  In 2nd grade (2-3.2), students recalled forms of precipitation as rain, snow, sleet, hail.  In 3rd grade (3-4.2), students explained the processes of evaporation and condensation.  Runoff is a new concept but can be related to the 3rd grade (3-3.8) material on weathering and erosion by water as it changes the land.  Students will further develop this concept in 6th grade (6-4.2) including transpiration, an additional form of precipitation along with the conditions needed to form each type of precipitation, and surface-water along with ground-water flow.  In 7th grade (7-4.5), students will further investigate runoff as surface water.
It is essential for students to know that water changes form and cycles between Earth’s surface and the air and back again.  The components of the water cycle process include: 

Evaporation


· Liquid water on Earth becomes a gas, called water vapor, as part of the air through the process of evaporation.  

· The process of evaporation results from the Sun’s energy.

Condensation


· Condensation happens in the air as water vapor changes back to droplets of water.  Clouds form as a result of condensation; dew also forms from condensation, but the water droplets condense directly onto a surface such as grass, a car, or glass.  

· The process of condensation results from the cooling of air temperature. 

Precipitation


· After condensation occurs allowing for the forming of clouds, any form of water that falls from the clouds is called precipitation (rain, snow, sleet, hail).  

· Snow, sleet, and hail result from freezing temperatures in the air; rain forms when the air temperature is above freezing.

Runoff


· If precipitation falls on land surfaces, it attempts to return to the ocean or lakes as runoff. 

It is not essential for students to know the process of transpiration from plants or the movement of water through the groundwater system.    
Assessment Guidelines: 
The objective of this indicator is to summarize the processes of the water cycle; therefore, the primary focus of assessment should be to generalize information about the parts of the water cycle.  However, appropriate assessments should also require students to identify individual parts of the cycle; illustrate parts of the cycle using words, pictures, or diagrams; or classify by sequencing the cycle.
Teaching Indicator 4-4.1:  Lesson A – “Water, Water Everywhere”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. FOSS Water or STC Land and Water provide an opportunity for conceptual development of the concepts within the standard.

Misconceptions: 
Students may think
· the water cycle involves freezing and melting of water

· water only gets evaporated from oceans or lake

· the water cycle only involves rain and snow
· when water evaporates, it just disappears

· when water evaporates, it immediately goes up to the clouds or into the sun

Safety Note(s):

If cans are used for the evaporation exploration, make sure all rough edges have been removed.  Clean up any spilled water immediately to avoid falls.
Lesson time: 
1 day (1 day equals 45 minutes)
Materials Needed:
· student notebooks
· containers with lids (a coffee can works well)

· water

· wooden stirring sticks (paint stirrers or popsicle sticks)

· markers

· colored sticky dots

· measuring cups
· drawing paper

· colored pencils
Focus Question(s):     


How does water change?

Engage:  
1. To uncover student misconceptions about the water cycle, ask students to explain why a pair of jeans dries on a clothesline.  The probe should be the first entry in the science notebook designated for this module.  This probe called “Wet Jeans” is from Uncovering Student Ideas in Science, Volume 1. 
2. Use Write-Pair-Share to generate individual student ideas and to facilitate a class discussion about student responses.  Do not use this probe as the time to teach students about their misconceptions, but as a time to find out what students are thinking.
3. Tell students that they will discover how the water cycle works through experimentation.  In order to capture what we are learning about the water cycle, students will a science notebook for recording information during this module.

Note:  For more information about using science notebooks, see the following websites.  
http://www.sciencenotebooks.org/
http://beyondpenguins.nsdl.org/issue/column.php?date=August2008&departmentid=professional&columnid=professional!literacy
Explore:
This exploration is taken from NASA’s Aquarius project. (http://aquarius.nasa.gov/evap_invest.html)
1. Students will work in pairs for this activity.
2. Show students a coffee can filled halfway with water. Provide the following instructions to the students: “Each group will receive two coffee cans that will each be filled with the same amount of water. You will cover one of the cans and leave the other one open. Over the next few days you’ll watch the cans to find out what happens to the water over time. Your job is to keep a journal that shows the results of what you see happening in each can. We will discuss what happens at the end of our study."

3. Each student pair should label their cans with their names. Mark each can with a colored dot.

4. Show the students the wooden splints. Ask students how the splints could be used to test what happens to the water level over time.

5. Each pair should use their measuring cup to fill each can with the same amount of water.

6. Have students measure the water levels by dipping their splints into water at the side of the can until it touches the bottom. They should make a thin line on their splint at the water level. Mark the splints with another colored dot that matches the coffee can colored dot where the measurement was taken.

7. Place the can in a safe area and instruct the students to cover one of the cans. Explain again to the students that one can will remain covered for the tests.

8. Students should check the cans on a regular basis (daily or every other day) and record observations in their journal. They should use markers to mark the water levels on their splints. Based on their sticks, the students should draw an illustration in their notebook, which shows what is happening to the water in the cans over time.
Explain:
1. Combine two pairs to form a group of four. Each group will select a spokesperson.

2. Each group will draw a series of pictures that show what happened to the water in the two cans.  Tell them to be prepared to share and describe their drawings.

3. The group will record answers to the following questions in their notebooks:

· What happened to the level of water in the closed can?

· What happened to the level of water in the open can?

· Is there a difference in what happened between the two cans?  Explain.

· What did we do different with the cans?

4. Conduct a class discussion using the student drawings and responses to the questions.  If the word evaporate (evaporation) does not come from this discussion, introduce the word to describe what happened to the water in the open can.  Have students develop a definition for evaporation and record it in their notebook.  Post student drawings in the classroom.
Extend:

Ask students to write/share a brief response to the following scenario in their notebook. 
"It rained last night. You notice a puddle in your yard the next morning and splash in it for a little while. Your mom tells you to come inside and get ready to go to the beach, because it is a beautiful sunny day. When you return in the afternoon to play in the puddle it has changed. What do you think will have happened to it?  Draw a picture that illustrates what has happened".
Teaching Indicator 4-4.1:  Lesson B – “Water, Water Everywhere”

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. FOSS Water or STC Land and Water provide an opportunity for conceptual development of the concepts within the standard.

Misconceptions: 

Students may think

· the water cycle involves freezing and melting of water

· water only gets evaporated from oceans or lake

· the water cycle only involves rain and snow

· when water evaporates, it just disappears

· when water evaporates, it immediately goes up to the clouds or into the sun

Safety Note:   Clean up any spilled water immediately to avoid falls.

Lesson time:    1 day (1 day equals 45 minutes)

Materials Needed:
salt
warm water (aids dissolving of the salt)
paper
paint brushes
food coloring
measuring cups, containers (plastic cups work well and can be reused) 
spoons for mixing


Focus Question(s):  

· How does water change?

· How does water move? 

· How does life depend on water? 

· Where does water go when it is evaporated? 

Engage:  

Students will begin this lesson with a Think Write.  Think Write is a way to capture a student’s thinking about prior knowledge regarding a topic.  Allow no more than 5 minutes for students to write responses in the journals they began in class during Lesson A.

· Describe time when you made a watercolor picture in art class or made a paint-with-water picture.  
· What do you think happened to the water when the picture dried?

Allow student volunteers to share their writing with the class.

Explore:
This exploration is taken from NASA’s Aquarius project. (http://aquarius.nasa.gov/evap_invest.html)

	

	

	1. The students will paint with saltwater paints and witness evaporation taking special notice that only the water evaporates and the colored salt is left behind. 

2. In advance of the painting, discuss weather and the water cycle. Use a diagram of the water cycle to facilitate the discussion. Explain how energy (from the sun) warms the water in bodies of water like the oceans and lakes and the water evaporates into the air. The water vapor in the air condenses into clouds. The clouds become filled with water and falls as rain back into the oceans and on the land. 

3. Provide the saltwater painting materials to each group. Instruct them to pour the salt into the warm water and gently stir until the salt has dissolved. The teacher will come around to each group with the food coloring and help the students add it to their saltwater mixtures. This also allows the students to choose the colors. 

4. Ask the students to paint scenes that are related to the water cycle using the colored, saltwater mixtures. 

5. Lay the paintings to dry overnight. 

Explain:
· The following day, students will examine their paintings to find that the water has evaporated but the colored salt remains. 

· After a group discussion about evaporation, have the students write a brief summary of what happened to their painting in their notebooks. Ask each student to explain how the process of evaporation relates to the scene depicted in his or her painting. 

· If the range of scenes illustrated by the group includes rain, snow, clouds, a lake or ocean, then conduct a gallery walk of the students' artwork. As a group, categorize the paintings by which part(s) of the water cycle they depict (i.e. precipitation, evaporation, both). 
Extend:
Students will continue to take measurements from Lesson A’s activity and record in their science notebooks.
Reengage essential questions for review.

Teaching Indicator 4-4.1:  Lesson C – “Water, Water Everywhere”

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. FOSS Water or STC Land and Water provide an opportunity for conceptual development of the concepts within the standard.

Misconceptions: 

Students may think

· the water cycle involves freezing and melting of water

· water only gets evaporated from oceans or lake

· the water cycle only involves rain and snow

· when water evaporates, it just disappears

· when water evaporates, it immediately goes up to the clouds or into the sun

· the water in a drinking glass seeps through the wall of the glass, or evaporates from the inside and condenses on the outside

· Students have a difficult time accepting the idea of invisible particles of water in the air.
Safety Note:
Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time: 
1 day (1 day equals 45 minutes)

Materials Needed:
artists clay or plastic mountain model

plastic (transparent) shoebox with cover or a small glass

aquarium and plastic wrap for a cover
 Petri dish
 lamp
water
 ice
data sheet
If you have a large aquarium, you can do this activity as a demonstration, allowing the students to study and observe the phenomena and develop their own ideas and conclusions for class discussion. With sufficient materials, you can do it as a group project, with teams of three to five students responsible for setting up the model and drawing conclusions from their own work. The activity is described below as if it were a demonstration. As always, it's important not to overly explain what is "supposed" to happen, but rather let them discover the model cycle for themselves.

Focus Question(s):  

· How does water change?

· How does water move? 

· How does life depend on water? 

· Where does water go when it is evaporated? 
· Where does the water that forms on the outside of your drinking glass in the summer time come from?
Engage:  
Using a white or chalk board to record student thoughts and discussion points, engage the class in a discussion of the water cycle. Integrate the K-W-L strategy through the discussion - what I know, what I want to know, and what I learned. 
Explore:

This exploration is taken from NASA’s Aquarius project. (http://aquarius.nasa.gov/evap_invest.html)

If you have a large aquarium, you can do this activity as a demonstration, allowing the students to study and observe the phenomena and develop their own ideas and conclusions for class discussion. With sufficient materials, you can do it as a group project, with teams of three to five students responsible for setting up the model and drawing conclusions from their own work. The activity is described below as if it were a demonstration. As always, it's important not to overly explain what is "supposed" to happen, but rather let them discover the model cycle for themselves.

1. Using the clay, have each group shape a mountain. Place the mountain on one side of the shoebox with the sloped side facing the interior of the box where the "ocean" will be. 

2. Pour water into the "ocean" basin until about one-fourth of the mountain slope is covered. Replace the lid of the shoebox. 

3. Place a Petri dish on top of the shoebox over the mountain (as shown). Place crushed ice into the Petri dish. 

4. Position the lamp over the ocean. Turn on the lamp. CAUTION: THE LAMP WILL GET HOT. DO NOT TOUCH THE BULB OR SHADE. 

5. Have students observe the container carefully and note any changes that they see. It might help to add a little smoke to the aquarium to help them see the circulation. (A few matches or incense sticks lit by the teacher, then blown out and quickly dropped into the box will work.) 

6. Set up should look like this image:

[image: image1.jpg]o cubos.





Adapted from University Corporation for Atmospheric Research LEARN
Explain:

Using the data sheet (http://aquarius.nasa.gov/pdfs/water_cycle.2.pdf), have students answer the questions as prompted by their observations. Challenge the students to use their understanding of the water cycle to explain a related phenomenon. Example: Put 1/2 inch or so of sand or gravel in a re-sealable plastic bag. Add 1/4 cup of water (color the water blue for easier visibility). Put it in a sunny window or under a bright light.

The students should see evaporation, condensation, precipitation, and infiltration take place. 

Ask students to share examples of where they have seen water condensing and evaporating.

· In the case of condensation, they should provide examples such as: water droplets forming on the mirror and walls in a bathroom where someone has just showered or bathed. 

· Ask the students what the mirror and walls have in common that would allow water droplets to form. (Water droplets will form on objects that are colder than the vapor created by the shower or bath.) 
· Ask the students why water droplets won’t form on the person or a heat source such as a radiator in the bathroom. (These objects are warmer than the steam.) Other examples include eyeglasses that fog up on a cold day when you walk inside.

· In the case of evaporation, they should provide examples such as: a puddle that disappears over time, wet towels that dry out in the sun, etc.

· Review the water cycle with students and K-W-L discussion. Fill in the “L” aspect of the initial discussion.

· Have the students draw the water cycle in a diagram or ask them to construct a concept map of the water cycle and have students explain the various parts. It is recommended that these activities be completed in pairs or individually to get a more accurate evaluation of student understanding.

Extend:
Re-engage the focus questions in a class discussion. Students should now be able to answer these questions in terms of how water moves through the water cycle.  



Standard 4.4: The student will demonstrate an understanding of weather patterns and phenomena. (Earth Science)





Indicator 4-4.1: Summarize the processes of the water cycle (including evaporation, condensation, precipitation, and runoff).





Other indicators addressed:  





Classify observations as either quantitative or qualitative.


Use appropriate instruments and tools (including a compass, an anemometer, mirrors, and a prism) safely and accurately when conducting simple investigations.


4-1.4  Distinguish among observations, predictions, and inferences.


4-1.6  Construct and interpret diagrams, tables, and graphs made from  


         recorded measurements and observations.


4-1.7  Use appropriate safety procedures when conducting investigations.














December 2010
Science S³ Fourth Grade Module 4-4.1

1

