
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Second Grade Science

	Recommended  Days of Instruction:  4

	(one day equals 45 minutes)

	Standard(s) addressed:  2-1      

	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

	2-1.2:  Use tools (including thermometers, rain gauges, balances, and measuring cups) safely, accurately, and appropriately when gathering specific data in US customary (English) and metric units of measurement.


	SC Science Standards Support Guide Resource List

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

	See Science Module 2-1.2.

	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 thermometers, rain gauges, balances and measuring cups 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 magnifiers and eyedroppers; illustrate the appropriate tool for an investigation using pictures, diagrams, or words; recall how to accurately determine the measurement from the tool; or recognize ways to use science tools safely, accurately, and appropriately.


Second Grade
Science Module 

2-1.2
Scientific Inquiry
Lesson A-C

From the South Carolina Science Support Documents:

Indicator 2-1.2:  Use tools (including thermometers, rain gauges, balances, and measuring cups) safely, accurately, and appropriately when gathering specific data in US customary (English) and metric units of measurement.

Taxonomy level: 
Apply Factual Knowledge (3.2-B)
Previous/Future knowledge: In previous grades, students used magnifiers and eyedroppers (K-1.2) and rulers (1-1.2) 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 simple observations or measurements (in US customary/English and metric units).
It is essential for students to know that different tools are needed to collect different kinds of data.
· A thermometer is a tool that measures temperature.

· When using a thermometer, make sure not to place the bulb of the thermometer on the bottom or sides of the container or touch the bulb when taking air temperature.
· When reading the temperature on a thermometer, it should be vertical and at eye level with the top of the liquid in the glass tube.
· A thermometer measures temperature in degrees Fahrenheit (oF) and Celsius (oC) to the nearest degree.

NOTE TO TEACHER: Fahrenheit will be used to measure weather data only. All other temperature readings will be taken using the Celsius scale.

· A rain gauge is a tool that measures the amount of rainfall.

· To collect rainfall accurately, the rain gauge must be in an open area.

· To read the rain gauge, hold it at eye level.

· A rain gauge measures the amount of rainfall in inches (in).

· A balance is a tool that measures the mass of an object compared to a known mass. Mass is the amount of matter, or material, in an object.

· When using a pan or bucket balance, be sure the balance pointer begins at zero (is level).

· Place the object being measured on one side.

· Place the known masses on the opposite side until the balance is level and the pointer is again at zero.
· When the balance is level, the mass of the object is equal to the total of the known masses.
· A balance measures the mass of an object in grams (g).
· A measuring cup is a tool that measures volume.

· To read the measuring cup, place the cup on a level surface.
· When using the measuring cup to measure volume of a solid, be sure the top surface of the solid is level.
· A measuring cup measures volume in fluid ounces (oz), parts of a cup (c), milliliters (mL), or liters (L).
It is essential for students to use care when handling these tools when gathering data.

· Care should be taken not to break the thermometers, rain gauges, or measuring cups.

· Use only thermometers with colored alcohol in them (such as red or blue), NEVER mercury thermometers (silver liquid in them).

· Remove all objects and known masses from the balance when measuring is completed.

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 eyedroppers, magnifiers, or rulers (measuring to centimeters), to gather data.

NOTE TO TEACHER: See previous grade information regarding how to use each tool.

It is not essential for students to use a beam balance, beakers, or graduated cylinders. Students do not need to measure in pints, quarts, or gallons.

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 thermometers, rain gauges, balances and measuring cups 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 magnifiers and eyedroppers; illustrate the appropriate tool for an investigation using pictures, diagrams, or words; recall how to accurately determine the measurement from the tool; or recognize ways to use science tools safely, accurately, and appropriately.

Teaching Indicator 2-1.2: Lesson A - “Using a Measuring Cup and a Rain Gauge”
Instructional Considerations:
Through inquiry experiences, this lesson will involve the students in utilizing a measuring cup with liquids and determining the amount of liquid in the cup. They come to understand that a measuring cup is a tool that measures volume.

· To read the measuring cup, place the cup on a level surface.
· When using the measuring cup to measure volume of a solid, be sure the top surface of the solid is level.
· A measuring cup measures volume in fluid ounces (oz), parts of a cup (c), milliliters (mL), or liters (L).
In the extension phase of the lesson, the students use a rain gauge in their investigations. They come to understand that a rain gauge is a tool that measures the amount of rainfall.

· To collect rainfall accurately, the rain gauge must be in an open area.

· To read the rain gauge, hold it at eye level.

· A rain gauge measures the amount of rainfall in inches (in).
This lesson is an example of how a teacher might address the inquiry indicators while exploring the Properties of Matter standard (2-4) for second grade. The FOSS Solids and Liquids and STC Solids and Liquids kits provide an opportunity for conceptual development of the concepts within the Properties of Matter standard.
This lesson is an example of how a teacher might address the inquiry indicators while exploring the Weather standard (2-3) for second grade. The FOSS Air and Weather and STC Weather kits provide an opportunity for conceptual development of the concepts within the Weather standard.
Notes: It is very important to complete the extend phase of this lesson in order to meet the full extent of this indicator. 
More experience with the rain gauge can be found in the modules that address the weather standard (2-3) for second grade. 

The modules that address the Properties of Materials standard (2-4) provide more opportunities for children to investigate the properties of liquids. 
Lesson Preparation: Inexpensive rain gauges can be purchased at local home improvement stores or hardware stores.  Rain gauges can also be made by following the procedure below.

1. Remove the label from a two or three liter clear plastic bottle.

2. Using a sharp knife or scissors, remove the top portion of the bottle just below the rim. You should have about two-thirds of the bottle remaining.

3. Use a ruler and permanent marker to mark and label each inch of the bottle. Begin measuring from the bottom of the bottle.
4. Optional: A plastic ruler can be taped to the side if the bottle in place of the marks.

Misconceptions:

· Measurement is only thought of as linear.
· Any quantity can be measured as accurately as you want.

· The metric system is more accurate than other systems.

· You can only measure to the smallest amount shown on the measuring device.

Safety Note(s):
None noted for this lesson.
Lesson time:

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

· Tubs of water (1 per four students)
· Measuring cups (1 per pair of students)

· Pint container (1 per pair of students)

· Quart container (1 per pair of students)

· Half-gallon container (1 per pair of students)

· Rain gauges (1 per pair of students)

· Student science notebooks

· Pencils

Focus Questions:
· How do we use a measuring cup to measure?

· How do we use a rain gauge to measure?

Engage:

1. Show the children a measuring cup and ask if they have ever seen or used one of these tools before.

2. Let them share their experiences.

3. Explain to the children that today they will be making liquid measurements using a measuring cup.

Explore:
1. Demonstrate to the children how to measure using a measuring cup. Explain how to measure a full cup, a half cup, and a fourth cup. (If the cup also has milliliters and liters, explain these measurements as well.)
2. Divide the children into groups of two. Give each group a measuring cup, a tub of water containing at least a gallon of water, a pint container, a quart container and a half-gallon container. 

Note: It is not necessary to tell the children the size of the containers other than the measuring cup. The purpose for the various size containers is for observation/assessment by the teacher to ensure that the children are measuring correctly with the measuring cup.

3. Have the children fill the small (pint) container with water using the measuring cup. Have them begin with full cups.  (Make sure children in the groups take turns measuring.)
4. In their science notebooks, have them draw the small (pint) container and record the number of full cups it took to fill the small (pint) container. Have them return the water to the tub.

5. Follow the above procedure (steps three and four) to fill the medium (quart) and large (half-gallon) containers.

6. Repeat the process for all containers (pint, quart and half-gallon) using one-half cup measurements.

7. Repeat the process for all containers using one-fourth cup measurements.

8. Observe the pairs to ensure that they are using the measuring cup accurately.

9. Have the children clean up their areas and return tools to a central location.

Note: The lesson could be extended further using milliliters and liters.
Explain: 
1. Bring the groups together and discuss their findings. Ask questions such as:
· How many full cups were in the small (pint) container?

· How many full cups were in the medium (quart) container?
· How many full cups were in the largest (half-gallon) container?

· How many half-cups were in the small (pint) container?

· How many half-cups were in the medium (quart) container?

· How many half-cups were in the largest (half-gallon) container?

· How many fourth cups were in the small (pint) container?

· How many fourth cups were in the medium (quart) container?

· How many fourth cups were in the largest (half-gallon) container?

· If you were going to put water in a very large container, would you want to use full cups, half-cups or fourth-cups? Why?

· If you were going to put water in a very small container, would you want to use full cups, half-cups or fourth-cups? Why?

· Why do we need to be sure we make correct measurements of things such as ingredients in a recipe?
2. Explain to the children that scientists usually need to make very accurate measurements when they are experimenting.

Extend:

1. Show the children a rain gauge and ask if they have ever seen a tool like this. (Most will not and you will have to explain that it is a rain gauge and we use it to measure precipitation.)
2. Explain to them that today we are going to learn to measure water using a rain gauge.

3. Demonstrate to the children how to read the rain gauge. Tell them that the gauge measures in inches.
4. Give each group of two students a rain gauge, tub of water and a measuring cup.

5. Have them pour a full cup of water into the gauge, read the measurement and record it in their science notebooks.

6. Repeat the process for various cup amounts (one-half cup, one fourth-cup, two cups, one and one-half cups, one and one-fourth cups, etc.).

7. Return materials to a central location and bring the children together for a discussion. 

8. Have them share their rain gauge readings from the various amounts of water poured in them.

9. Explain that the rain gauge is a tool that we use when we talk about precipitation in weather.

Teaching Indicator 2-1.2: Lesson B - “Using a Balance”
Instructional Considerations:

In this lesson, students will develop an understanding of the proper use of a balance to determine the mass of an object. It is important to communicate that a balance is a tool that measures the mass of an object compared to a known mass. Mass is the amount of matter or material, in an object.
· When using a pan or bucket balance, be sure the balance pointer begins at zero (is level).
· Place the object being measured on one side.
· Place the known masses on the opposite side until the balance is level and the pointer is again at zero.
· When the balance is level, the mass of the object is equal to the total of the known masses.
· A balance measures the mass of an object in grams (g).
They will also associate mass as a property of matter. In this particular lesson they will explore the mass of solid objects.
This lesson is an example of how a teacher might address the inquiry indicators while exploring the Properties of Matter standard (2-4) for second grade. The FOSS Solids and Liquids and STC Solids and Liquids kits provide an opportunity for conceptual development of the concepts within the Properties of Matter standard.
Note: The modules that address the Properties of Materials standard (2-4) provide more opportunities for children to investigate the properties of solids. 

Preparation for the lesson: Create bags of objects by putting a rock, a large washer, a large button, a crayon, a nail, an eraser, a small rubber ball, a marble, a screw and three unifix cubes (snapped together)into a re-sealable bag. Students will work in pairs for this exploration. Each pair of students should be provided with a bag of solids to explore.
Misconceptions:

· Measurement is only thought of as linear.

· Any quantity can be measured as accurately as you want.

· The metric system is more accurate than other systems.

· You can only measure to the smallest amount shown on the measuring device.

· Mass and weight are the same and they are equal at all times.

· Mass is the quantity that you get by weighing an object.

Safety Note(s):
· Children will be using a nail during the investigation. Remind them that this is a tool and should not be used for play or to harm other students.
· To keep balances accurate, remove all objects and known masses from the balance when measuring is completed.
Lesson time:

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

· Balances (1 per pair of students)
· Bag of 75-100 gram cubes (1 per pair of students)

· Bag of objects (see preparation above – 1 per pair of students)

· Student science notebooks

· Pencils

Focus Question:
· How do we use a balance to measure mass?
Engage:

1. Bring the children to the gathering area and show them a balance.
2. Ask them if they have ever seen/used anything like this before?

3. Let them share their experiences.

4. Explain to them that today we will explore the use of a balance using gram cubes and a bag of solid objects.
Explore:
1. Demonstrate to the children how to use the balance correctly. Be sure to explain that the balance pointer needs to be set at 0 to get accurate measurements.
2. Explain to the children that when we use a balance we are measuring the mass of an object and that we measure mass in grams. (Show them a gram cube.)

3. Divide the students into pairs and give each pair a balance, a bag of materials and a bag of gram cubes.

4. Have the children measure the mass of each of the objects in the bag.

5. Have them draw the objects in their science notebooks and record the masses of the objects under the drawings.

6. Observe the pairs to make sure that they are using the balances correctly and that they are recording the masses accurately.

7. Return materials to a central location.

Explain: 
1. Bring the children to the class gathering area and have them share their findings for each of the objects.
2. Discuss why the measurements may not be exactly the same from group to group (rock size may be different; thickness of an object may be different; etc.).

3. Explain to the students that balances are tools that we use in science to make accurate measurements.

Extend:

1. Divide the students into pairs and give them the bag of materials used in the explore phase of this lesson and a balance.

2. Ask the students to put two of the objects (one on each side of the balance) to determine which of the objects has more mass.

3. Repeat the process for other objects in the bag. 

4. Have the children sequence the objects from most mass to least mass.

5. Ask if they can determine if two objects have about the same mass as one of the objects by placing two objects on one side of the balance and one object on the other side. Repeat the process for other objects in the bag.

6. Allow the children to use a variety of ways to test their objects (two on one side of the balance and three on the other, one on one side and three on the other, etc.).
7. Bring the students together to share their observations.

Teaching Indicator 2-1.2: Lesson C – “Using a Thermometer”
Instructional Considerations:
Students will be given the opportunity to investigate temperatures using a thermometer in this lesson. They will learn to read the thermometer and record temperatures accurately. They will also understand that a thermometer is a tool that measures temperature.
· When using a thermometer, make sure not to place the bulb of the thermometer on the bottom or sides of the container or touch the bulb when taking air temperature.
· When reading the temperature on a thermometer, it should be vertical and at eye level with the top of the liquid in the glass tube.
· A thermometer measures temperature in degrees Fahrenheit (°F) and Celsius (°C) to the nearest degree.

This lesson is an example of how a teacher might address the inquiry indicators while exploring the Weather standard (2-3) for second grade. FOSS Air and Weather and STC Weather kits provide an opportunity for conceptual development of the concepts within the Weather standard.
Note: More experience with the thermometer can be found in the modules that address the weather standard (2-3) for second grade.
Misconceptions:

· Measurement is only thought of as linear.

· Any quantity can be measured as accurately as you want.

· The metric system is more accurate than other systems.

· You can only measure to the smallest amount shown on the measuring device.

· Heat and temperature are the same.

· Cold is the opposite of heat. 

Safety Note(s):

· Care should be taken not to break the thermometers, rain gauges, or measuring cups.

· Use only thermometers with colored alcohol in them (such as red or blue), NEVER mercury thermometers (silver liquid in them).

· Be aware of students who have sensitivity to sun exposure and limit their time in the sun.
Lesson time:

1 day (1 day equals 45 minutes)

Materials Needed:


· Demonstration thermometer

· Container of warm water

· Container of cold water

· Student thermometers (2 per pair of students)

· Plastic cups (9-oz. – 2 per pair of students)

· Black construction paper (1 per pair of students)

· White construction paper (1 per pair of students)

· Student science notebooks

· Pencils
· Optional: Measuring cups (1 per pair of students)
Focus Questions:

· How do we use a thermometer to measure temperature?
Engage:  
1. Ask students if they can describe what temperature is.  Ask students if they have ever had their temperature taken.  Allow volunteers to describe having your temperature taken with a thermometer.  
2. Hold up your demonstration thermometer.  Ask students what they know about this instrument.  
3. Explain to the students that we are going to learn how to use thermometers to measure temperature.

Explore:
1. Using the demonstration thermometer discuss with the children what the red line shows in the thermometer. 
2. Explain that the thermometer can measure either in degrees Celsius or Fahrenheit. 
3. Practice with the children using the demonstration thermometer. Set the thermometer on a temperature and have them to read it.
4. Now call out various temperatures and let the children set the temperature on the demonstration thermometer.
5. Ask students to make some predictions. Ask:

· What do you predict will happen to the red line if you placed the thermometer in the warm water?

· What do you predict will happen to the red line if you put the thermometer in a cup of cold water? 
6. Divide the students into pairs and give each pair two thermometers, a cup of warm water and a cup of cold water. (More practice with using measuring cups can be provided by having the children measure the amount of water that is poured into their cups.)
7. Have the students record the temperature of both thermometers before they are placed in the water (using the Fahrenheit scale) in their science notebooks.

8. Have one student place his/her thermometer in the cup of warm water and the other student in the pair place his/her thermometer in the cold cup.

9. After five minutes, have the students record the temperature of the thermometer in the warm water cup (using the Fahrenheit scale) in their notebooks.

10. Now have them record the temperature of the thermometer in the cold cup of water (using the Fahrenheit scale) in their notebooks.

11. Return materials to a central location.

Explain: 
1. Ask the students to find the following differences using subtraction. Have them to do their work in their science notebooks.
· What was the difference in degrees between the readings of the thermometer before you placed it in the cold water and after you took it out of the cold water? Share responses.
· What was the difference in degrees between the readings of the thermometer before you placed it in the warm water and after you took it out of the warm water? Share responses.

· What was the difference in degrees between the readings of the thermometer in the warm water and the thermometer in the cold cup after you took them both out of the water? Share responses.

· What happens to the red line in a thermometer when it is moved from a warm temperature to a cold temperature?
· What happens to the red line in a thermometer when it is moved from a cold temperature to a warm temperature?

2. Explain to the children that a thermometer is also used to measure the temperature of the air when we talk about weather. 

Extend:

1. Divide the students into pairs and give each pair a piece of black construction paper, a piece of white construction paper and two thermometers.
2. Take the students to an outside area that is sunny.

3. Have the pairs wrap one of the thermometers in the white paper and the other in the black paper.

4. Have them place the thermometers on the ground for ten minutes. 

5. While they are waiting, have them make observations about their surroundings (include weather elements). Remind students to use all of their senses (except taste) to make their observations.

6. After ten minutes, have the students look at their thermometers.

7. Lead a discussion of the difference between the two thermometers. (The thermometer in the black paper will be higher than the temperature of the thermometer in the white paper.)

8. Return to the classroom.

9. Lead a discussion about the student’s findings from their outdoor investigations with the thermometers.
10. Explain to the children that, because darker colors make the temperature rise, it is best to wear lighter colors of clothing in very hot weather and darker colors of clothing in very cold weather. 
Note: It is not necessary at this grade level for the student to understand why dark colors absorb more heat and light colors reflect heat. 
Standard 2-1:  The student will demonstrate an understanding of scientific inquiry, including the processes, skills, and mathematical thinking necessary to conduct a simple scientific investigation.





Indicator 2-1.2:  Use tools (including thermometers, rain gauges, balances, and measuring cups) safely, accurately, and appropriately when gathering specific data in US customary (English) and metric units of measurement.


 


Other indicators addressed:  


2-1.1:  Carry out simple scientific investigations to answer questions about familiar objects and events.


2-1.3:  Represent and communicate simple data and explanations through drawings, tables, pictographs, bar graphs, and oral and written language. 


2-1.4:  Infer explanations regarding scientific observations and experiences. 


2-1.5:  Use appropriate safety procedures when conducting investigations.


2-3.2:  Recall weather terminology (including temperature, wind direction, wind speed, and precipitation as rain, snow, sleet, and hail).


2-4.1:  Recall the properties of solids and liquids.
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