
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fourth Grade Science

	Recommended  Days of Instruction:  8
	

(one day equals 45 min)

	Standard(s) addressed:  4-1

	The student will demonstrate an understanding of scientific inquiry, including the processes, skills, and mathematical thinking necessary to conduct a simple scientific investigation.

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-1.2: Use appropriate instruments and tools (including a compass, an anemometer, mirrors, and a prism) safely and accurately when conducting simple investigations.

	SC Science Standards Support Guide Resource List

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

http://etv.streamlinesc.org
Out of Darkness: An Introduction to Light
http://player.discoveryeducation.com/index.cfm?guidAssetId=1F005AD4-36B2-48E8-9FED-17476A5871FE&blnFromSearch=1&productcode=US
All the major topics concerning light are covered, including: reflection, refraction, the spectrum and the speed of light. Key points are clarified by animated illustrations. Simple experiments are shown encouraging students to investigate the properties of light on their own.
Literature Connection
Light: prisms, rainbows and colors by Gina Hamilton.

	See Science Module 4-1.2

 
	From the South Carolina Science Support Documents:

The objective of this indicator is to use tools safely, accurately, and appropriately when gathering data; therefore, the primary focus of assessment should be to apply correct procedures to the use of a compass, an anemometer, mirrors, and a prism and other tools essential to the grade level that would be needed to conduct a science investigation. However, appropriate assessments should also require students to identify appropriate uses for a compass, an anemometer, mirrors, and a prism; illustrate the appropriate tool for an investigation using pictures, diagrams, or words; exemplify the correct tool for a specific task (add to all grade levels); recall how to accurately determine the measurement from the tool; or recognize ways to use science tools safely, accurately, and appropriately.




Fourth Grade

Science Module 

4-1.2
Scientific Inquiry

Lesson A-C
From the South Carolina Science Support Documents:

Indicator 4-1.2: Use appropriate instruments and tools (including a compass, an anemometer, mirrors, and a prism) safely and accurately when conducting simple investigations.
Taxonomy Level: 
Apply Conceptual Knowledge (3.2-B)
Previous/Future knowledge: In previous grades, students used magnifiers and eyedroppers (K-1.2), rulers (1-1.2), thermometers, rain gauges, balances, and measuring cups (2-1.2), and beakers, meter tapes and sticks, forceps/tweezers, tuning forks, graduated cylinders, and graduated syringes (3-1.5) safely, accurately, and appropriately. In future grades, students will continue to use these tools, when appropriate, as well as use new tools when collecting scientific data. A complete list of tools can be found in Appendix A of the Academic Standards.

It is essential for students to know that every simple scientific investigation provides information. This information is called data. Data can be qualitative observations or quantitative observations, such as measurements (in metric units or English units when appropriate).

It is essential for students to know that different instruments or tools are needed to collect different kinds of data.
· A compass is a tool that is used to determine the cardinal directions of North, South, East, and West when using a wind vane to identify wind direction.
· An anemometer is a weather instrument used to determine wind speed.
· An anemometer should be vertical and needs to be able to spin without obstruction.
· An anemometer measures wind speed in miles per hour (mph).

· A mirror (plane/flat) is a tool that reflects light toward a given direction.
· A prism is a tool that breaks light into the colors of the spectrum.

· To use a prism appropriately, the light has to enter the prism at the correct angle to the surface in order to separate the white light.

It is essential for students to use care when handling these tools when gathering data.

· A compass should not be placed near a magnet.
· Care should be taken not to break or scratch the mirror or prism.

It is also essential for students to use tools from previous grade levels that are appropriate to the content of this grade level such as magnifiers, rulers (measuring to millimeters), measuring cups (measuring in parts of a cup), rain gauges (measuring in inches), thermometers (measuring in °F and °C), beakers or graduated cylinders (measuring to milliliters or liters), forceps/tweezers, meter sticks and meter tapes (measuring in meters, centimeters, or millimeters) to gather data. Other units of measurement that students should be familiar with are kilograms (mass) or kilometers (distance).

NOTE TO TEACHER: See information in previous grades regarding how to use each tool. All temperature readings during investigations will be taken using the Celsius scale unless the data refers to weather when the Fahrenheit scale is used.

It is not essential to use concave or convex mirrors, lenses, microscopes, barometers, or hygrometers. Tools from previous grades that are not appropriate to the content of this grade level are not essential; however, these terms may be used as distracters (incorrect answer options) for assessment, for example, eyedroppers, pan balances, graduated syringes, or tuning forks. Students do not need to convert measurements from English to metric or metric to English.

Assessment Guidelines:

The objective of this indicator is to use tools safely, accurately, and appropriately when gathering data; therefore, the primary focus of assessment should be to apply correct procedures to the use of a compass, an anemometer, mirrors, and a prism and other tools essential to the grade level that would be needed to conduct a science investigation. However, appropriate assessments should also require students to identify appropriate uses for a compass, an anemometer, mirrors, and a prism; illustrate the appropriate tool for an investigation using pictures, diagrams, or words; exemplify the correct tool for a specific task (add to all grade levels); recall how to accurately determine the measurement from the tool; or recognize ways to use science tools safely, accurately, and appropriately.

Teaching Indicator 4-1.2: Lesson A – “Using an Anemometer”

Instructional Considerations:

An anemometer is a device that tells you how fast the wind is blowing. The device the students will build is a model of a wind speed indicator. A calibrated anemometer is used by weather forecasters to accurately measure how fast the wind is blowing. These student anemometers will only give an approximation of how fast it is blowing. 
Wind is produced by the uneven heating of the Earth’s surface and the resulting rise and fall of differentially heated masses. Students have a difficult time understanding this abstract idea at this grade level.
The energy in the moving wind can be used to generate electricity. In order to harness the power wind speed has to be determined. Wind turbines, machines that change the movement of the wind into electricity, need a constant average wind speed of about 14 miles per hour before the wind turbines can generate electricity. That is why wind farms, where there are a lot of wind turbines grouped together, and they are located in windy spots.
Lesson Preparation: Make copies of the handout “Student Anemometer Instructions” located at the end of this lesson. Each student should have a handout.
Below is a model of the anemometer that will be constructed. Construct an anemometer to use as a visual for the students.

[image: image1.jpg]



This activity is adapted from the website www.teachingonline.org.
Misconceptions:

· Clouds block wind and slow it down.
· Cold temperatures produce fast winds.
Safety Note(s):

· Review the class safety poster with the students.
· During this activity, the students will use scissors. Remind them that these are scientific tools and should not be used in a way to harm others.

· Be aware of any students who have sensitivity to sunlight and limit their time of exposure.

Lesson time:

4 days (1 day equals 45 minutes)
Materials Needed:

· Small paper cups (4 per group of four students)

· Markers (1 per group of four students)

· Strips of stiff, corrugated cardboard – 12” in length (2 per group of four students)

· Rulers (1 per group of four students)

· Stapler (several for the class)

· Push pin (1 per group of four students)

· Sharpened pencil with eraser on the end (1 per group of four students)

· Modeling clay (1 stick per group of four students)

· Stopwatch (1 per group of four students)

· Scissors (1 per group of four students)
· Chart paper 

· Markers

· Student handouts titled “Student Anemometer Instructions” (1 per student)

· Student science notebooks

· Pencils
Focus Question:

· How can an anemometer help us determine wind speed?
Engage:
1. Focus the students’ attention on the lesson by asking what they recall from their study of wind in second grade. Create a chart of their statements as a pre-assessment of their understanding of weather. Students should recall the use of a weather vane or windsock to measure direction and a wind flag to measure speed. They should also recall knowledge of a basic wind scale.

2. Show the students your model of an anemometer and explain to them that each group will create an anemometer that they will use to measure and discuss wind speed.
Explore:
1. Divide the students into groups of four and give each group, 4 paper cups, a colored marker, 2 cardboard strips, a ruler and a sharpened pencil with an eraser. Make sure several staplers are available for the students to use.

2. Give each student a copy of the “Student Anemometer Directions” located at the end of this lesson. 

3. Provide the groups with ample time to make their anemometers.

4. Take the students to an outside area where they can place their anemometers. Preferable areas would be a cemented area, a low wall or an area with rocks.

5. Give each group a stick of modeling clay and have them place the modeling clay on the pre-determined surface. (See step four above.)
6. Have them to stick the sharpened end of the pencil into the clay so it stands up straight.
7. Explain to the students that they may not be able to tell exactly what the wind speed will be in km per hour but they can count how fast the anemometer turns to get an idea of how fast the wind is blowing.

8. Using the stopwatch, have them count the number of times the colored cup spins around in one minute. 
9. Have them do at least three trials with the anemometer and record their findings in their science notebooks.

10. Gather the anemometers and return to the classroom.
Explain:

1. Allow the students to share their data. As data is shared, record each group’s findings on chart paper. Talk about the similarities, patterns and discrepancies in the data.
2. Ask what would happen with their anemometers if there was no wind and if there was a great deal of wind.

3. Explain to them that they measured the wind speed in turns or revolutions per minute. Tell them that weather forecasters' anemometers convert the revolutions per minute into kilometers per hour. 
Extend:
1. Review the use of an anemometer with the students. 

2. Explain to them that they are going to investigate the wind speed at different times during the day using their anemometers.

3. Take the students to the outside area during the early morning and have them to place their anemometers on the pre-chosen surface. Have them to do three trials and record their findings in their notebooks.

4. Repeat step three above in the late morning, early afternoon and before school is dismissed.

5. During science time the following day, discuss the data that the student’s gathered. 

6. As the data is shared, discuss patterns and discrepancies.
Student Anemometer Directions
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Follow these steps to create an anemometer:

1. Cut off the rolled edges of the paper cups to make them lighter.

2. Color the outside of one cup with the marking pen.

3. Cross the cardboard strips so they make a plus (+) sign. Staple them together.

4. Take the ruler and pencil and draw lines from the outside corners of where the cardboard strips come together to the opposite corners. Where the pencil lines cross will be the exact middle of the cross.

5. Staple the cups to the ends of the cardboard strips; make sure the cups all face the same direction.

6. Push the pin through the center of the cardboard (where the pencil lines cross) and attach the cardboard cross with the cups on it to the eraser point of the pencil. Blow on the cups to make sure the cardboard spins around freely on the pin.

Your anemometer is now ready for use!

Teaching Indicator 4-1.2: Lesson B – “Using a Prism”

Instructional Considerations:

Light, or “white light”, is made up of all colors of light mixed together. If white light is passed through a prism, it can be separated into light of different colors. The colors are red, orange, yellow, green, blue, and violet. These are the colors seen in a rainbow.
NOTE TO TEACHER: Some textbooks include indigo (a part of the blue range) in the spectrum of colors.

In this lesson, students will utilize a prism as a scientific tool. This lesson is designed to be introductory. Further investigations with a prism should be included in the study of light as indicated by South Carolina Science Academic Standard 4-5.
Misconceptions:

· A white light source, such as an incandescent or fluorescent bulb, produces light made up of only one color.
· Sunlight is different from other light because it contains no color. When white light passes through a prism, color is added. 

· The rules for mixing color paints and crayons are the same as the rules for mixing colored lights.
· A colored light striking an object produces a shadow behind it that is the same color as the light. For example, when light strikes a red object a red shadow will be formed.

Safety Note(s):

· Review the class safety rules poster before beginning the investigation.
· Students should wear safety goggles during this investigation.

· Remind students that the light from the penlights should never be directed towards someone’s eyes.

Lesson time:

2 days (1 day equals 45 minutes)
Materials Needed:

· Prisms (1 per pair of students)
· Penlights or small flashlights (1 per pair of students)

· Half a sheet of large white poster board (1 sheet per pair of students)
· Books (5-6 per group)

· Book titled Light: prisms, rainbows and colors by Gina Hamilton

· Student science notebooks

· Pencils

· Chart paper

· Markers

Focus Question:

· How can a prism help us to see the colors in white light?
Engage:

1. Lead the students in a discussion of rainbows. Ask questions such as:
· What does a rainbow look like?
· What colors are in a rainbow?
· What have you observed as to when rainbows are most likely to appear?
· How do you think rainbows are formed?
2. Show the students a prism and explain that today they will use the prism to investigate light.
Explore:

1. Provide each pair of students with a prism, a penlight or small flashlight and a half sheet of white poster board. 
2. Ask the students to look through the prism towards a light and share any observations with their partners. Provide ample time for the observations.
3. Have the students to use books to stand their sheets of poster board upright. 
4. Guide them into the investigation by having them shine a light through the prism. (Note: This activity is best done in a darkened room.)

5. As they are making their observations, move among the pairs and ask questions such as:

· What is happening to the light when it passes through the prism?

· What color was the light as it entered the prism? 

· What colors do you see after the light passes through the prism?

· Why do you think this is happening?

6. Direct the students to return all materials to the science storage area of the classroom.

7. Have the students to record their observations in their science notebooks. Tell them to also include a drawing of their investigation in their notebooks.
Explain:

1. Allow the students to share their observations with the class. As they share their observations, record them on chart paper. 
2. Briefly discuss the difference between observations and inferences. (See modules 4-1.1 and 4-1.4 for background information on observations and inferences.)

3. Review what is recorded on the chart. Discuss with the students whether the statement is an observation or an inference. Have them to justify their thinking. Place an “O” beside all observations and an “I” beside all inferences.

4. Lead a discussion as to what happened with the white light when it passed through the prism and why they believe this happened.

5. Explain to the students that white light is actually made up of many colors and we are able to see those colors when the light is bent. Help them to understand that the prism is a tool that can be used to bend light. 
6. Read and discuss the book Light: prisms, rainbows and colors by Gina Hamilton.

Extend:

1. Review with the students what a prism does and how it can be used in the study of light.
2. Divide the students into groups of four and give each group two prisms, a penlight or small flashlight and a half sheet of large poster board. 

3. Direct the students to stand the poster board upright as they did in the previous investigation.

4. Ask the students what they think will happen when light passes through two prisms.

5. Guide students into the investigation by having them to place the prisms in a row in front of the poster board and shine the light into them. Encourage them to move the placement of the double prisms. (If students move the prisms so that their refracting angles are in opposition to one another, they will see the white light projected on the board.)
6. Have the students discuss their observations with their partners.

7. Allow the student ample time to investigate and return the materials to the science materials area.

8. Lead a discussion as to the results of the investigation. 
Teaching Indicator 4-1.2: Lesson C – “Using a Mirror to Study Light”
Instructional Considerations:

Light travels in a straight line away from the light source. It can travel through transparent material (4-5.4) and even through empty space. The way that light reacts when it strikes an object varies with the object.

When light is reflected, it bounces back from a surface. Reflection allows objects to be seen that do not produce their own light. When light strikes an object, some of the light reflects off of it and can be detected by eyes. When light strikes a smooth, shiny object, for example a mirror or a pool of water, it is reflected so that a reflection can be seen that looks very similar to the object seen with light reflected directly from it.

In this lesson, students will utilize a mirror as a scientific tool to study light. This lesson is designed to be introductory. Further investigations with a mirror should be included in the study of light as indicated by South Carolina Science Academic Standard 4-5.

Lesson Preparation: Prepare a KWL chart by dividing a sheet of chart paper into three columns. Label one column with a “K” (what we think we know). Label the second column with a “W” (what we want to know). Label the third column with an “L” (what we learned).
Misconceptions:

1. Light is associated only with either a source or its effects. Light is not considered to exist independently in space; and hence, light is not conceived of as "travelling". 

2. An object is "seen" because light shines on it. Light is a necessary condition for seeing an object and the eye. 

3. Lines drawn outward from a light bulb represent the "glow" surrounding the bulb. 

4. A shadow is something that exists on its own. Light pushes the shadow away from the object to the wall or the ground and is thought of as a "dark” reflection of the object. 

5. Light is not necessarily conserved. It may disappear or be intensified. 

6. Light from a bulb only extends outward a certain distance, and then stops. How far it extends depends on the brightness of the bulb. 

7. A mirror reverses everything. 

8. For an observer to see the mirror image of an object, either the object must be directly in front of the mirror, or if not directly in front, then the object must be along the observer's line of sight to the mirror. The position of the observer is not important in determining whether the mirror image can be seen. 

9. An observer can see more of his image by moving further back from the mirror. 

10. The mirror image of an object is located on the surface of the mirror. The image is often thought of as a picture on a flat surface. 

11. The way a mirror works is as follows: The image first goes from the object to the mirror surface. Then the observer either sees the image on the mirror surface or the image reflects off the mirror and goes into the observer's eye. 

12. Light reflects from a shiny surface in an arbitrary manner. 

13. Light is reflected from smooth mirror surfaces but not from non-shiny surfaces. 

Safety Note(s):

· Review the class safety poster with the students before beginning the investigation.
· Goggles should be worn during this investigation.

· Remind students that the mirrors used in this lesson are scientific tools and should not be used to cause harm to others.

· Remind students that the light from the penlights should never be directed towards someone’s eyes.
Lesson time:

2 days (1 day equals 45 minutes)
Materials Needed:

· Plane mirrors (1 per pair of students)
· Penlights or small flashlights (1 per pair of students)
· Chart paper
· Markers
· Student science notebooks
· Pencils
Focus Question:

· How can mirrors be used as scientific tools to help us learn about light?
Engage:

1. Create a KWL chart on mirrors. Allow the students to share what they think they know about mirrors. Record their statements under the “K” column on the chart.
2. Ask what they would like to learn about mirrors as they study light. Record their questions under the “W” column on the chart. 
3. Explain to them that the “L” column on the chart will be completed at the end of their study of light.
4. Tell the students that they will use mirrors and a light source in the investigation today to begin their study of light.
Explore:

1. Divide the class into pairs and give each pair a plane mirror and a penlight or small flashlight.

2. Turn off the lights and allow the children to explore using the mirror and the light source. Encourage the students to discuss their observations with their partner.

3. Guide the students into investigating whether or not they can turn the mirrors so that the light is reflected to a certain spot in the room such as a poster on the wall or a book on the desk.
4. Allow ample time for the students to complete the investigation.

5. Have the students to return the materials to the science materials area.

6. Ask the students to record their observations in their science notebooks. Have them to include a scientific drawing of their investigation.
Explain:

1. Lead a discussion of the students’ observations of light and mirrors. Ask questions such as:
· What did you observe as you investigated using the light and mirror?
· How did the light travel to the mirror from the light source?
· What happened to the light ray once it hit the mirror?
· Why do you think this happened?
2. Explain to the students that light travels in a straight line away from the light source.  When light is reflected, it bounces back from a surface. Reflection allows objects to be seen that do not produce their own light. When light strikes an object, some of the light reflects off of it and can be detected by eyes. When light strikes a smooth, shiny object, for example a mirror or a pool of water, it is reflected so that a reflection can be seen that looks very similar to the object seen with light reflected directly from it.
3. Show the Streamline video clip titled “Out of Darkness: An Introduction to Light”. Discuss the video with the students.
4. Add any new learning to the KWL chart under the “L” column.
Extend:

1. Review the KWL chart with the students.
2. Explain that today they will go on a mini-field trip around the classroom/school to search for objects that act as mirrors.

3. Have them record their findings in their science notebooks.

4. After the field trip, lead a discussion about the students’ findings. Ask them questions such as:
· What are some of the objects that you located that acted as mirrors?

· What physical property allowed this to happen?

· What happened when light hit these objects?

5. Reinforce the learning by reviewing how light travels from a source and what it means when we say that light is reflected.
Standard 4-1: The student will demonstrate an understanding of scientific inquiry, including the processes, skills, and mathematical thinking necessary to conduct a simple scientific investigation.





Indicator 4-1.2: Use appropriate instruments and tools (including a compass, an anemometer, mirrors, and a prism) safely and accurately when conducting simple investigations.





Other indicators addressed: 


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.


4-4.5: Carry out the procedures for data collecting and measuring weather conditions (including wind speed and direction, precipitation, and temperature) by using appropriate tools and instruments.


4-5.1: Summarize the basic properties of light (including brightness and colors).


4-5.2: Illustrate the fact that light, as a form of energy, is made up of many different colors. 


4-5.3: Summarize how light travels and explain what happens when it strikes an object (including reflection, refraction, and absorption).





Note: An investigation utilizing a compass can be found in module 4-1.5.
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