
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	Fifth Grade Science

	Recommended Days of Instruction: 1
	(One day equals 45 minutes)

	Standard(s) addressed:  5-1

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



	

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-1.2 Identify independent (manipulated), dependent (responding), and controlled variables in an experiment. 


	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm

	See Science Module 5-1.2

	From the SC Science Support Document:

The objective of this indicator is to identify variables in an experiment; therefore, the primary focus of assessment should be to recognize a variable as independent (manipulated), dependent (responding), and controlled in an experiment.  



Fifth Grade
Science Module 

5-1.2
Identifying Variables in an Experiment
Lesson A 

From the South Carolina Science Support Documents:
Indicator 5-1.2
Identify independent (manipulated), dependent (responding), and controlled variables in an experiment. 

Taxonomy Level:  Remember Conceptual Knowledge  (1.1-B)
Previous/Future knowledge:  In 4th grade (4-1.5), students recognized the correct placement of variables on a line graph.  In 7th grade (7-1.5), students will explain the relationship between independent and dependent variables in controlled a scientific investigation through the use of appropriate graphs, tables, and charts. 

It is essential for students to know that in an experiment there are three types of variables. 

· The manipulated variable (changed or tested in the experiment) is also called the independent variable. 

· The variables that are kept the same, or unchanged, in the experiment are called the controlled variables.  

· The responding variable (the result of, or response to, the manipulated variable) is also called the dependent variable. 

For example, a student conducts an experiment to test whether changing the surface of the floor will increase the distance a toy car will roll.  The student uses carpet, rubber mat, and the floor. When the car is pushed with the same amount of force on each surface, the student finds that it rolls farther on the floor than the carpet or rubber mat.  The independent (manipulated) variable is the surface of the floor.  The controlled variables are the size of the carpet and rubber mat, the same toy car, and the force with which the car is pushed.  The dependent (responding) variable is the distance the car rolled. 

NOTE TO TEACHER:  Students should be using both terms independent (manipulated) and dependent (responding) when describing variables. 

Assessment Guidelines: 

The objective of this indicator is to identify variables in an experiment; therefore, the primary focus of assessment should be to recognize a variable as independent (manipulated), dependent (responding), and controlled in an experiment.  
Teaching Indicator 5-1.2: Lesson A – “ Identifying Variables in an Experiment ”
Instructional Considerations:

You may be able to complete this lesson in one class sitting but do not push the students too hard.  You will want to stress skill mastery rather than just finishing tasks.  With the possible exception of the analysis of the experiments in Extend, all of the skills covered in this module have been introduced and practiced before.  That is to be desired as most of the skills take time to “sink in” at a deep level.

This lesson is an example of how a teacher might address the intent of this indicator. STC Motion and Design provides an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson:

1. Before running off the “Who is the Fastest?” worksheet, select 6 students who might reasonably compete against each other.  If you feel it necessary, ask them if it is okay to use their names on a worksheet.  Put each of their first names on one of the blanks.  Be aware that what you are doing is making this race a very unfair race.  By all means, do not actually run the race.
2. Run off work sheets
Misconceptions:

None in this module
Safety Note(s):


None in this module
Lesson time:
1 day (1 day equals 45 minutes)
Materials Needed:

Worksheets – one for each student

Focus Question: How can we identify the variables in an experiment?
Engage:
1. Tell the students that tomorrow you are going to have a race between 6 students in you class to see who is the fastest.  They all volunteered to run.
2. Tell them that you decided that to really know how to decide who is the fastest; you are making the participants do things differently. 

3. Give them the “Who is the Fastest?” worksheet and allow them to work in pairs to answer the questions.

4. When they are done, discuss their conclusions with them.  (Typically they will say that the race is not fair. No matter how it comes out, no one will know who is the fastest because it is not fair.  To be fair, everyone should have to complete the same distance, in the same way, and start at the same time.
5. Tell them that in today’s module, they will be focusing on what has to be done to have a fair test.
Explore:
1. Ask them to list as a class the variables in the “Who is the Fastest” sheet covered above.

a. Independent variable – students (here on your x axis would the names of the participants and you would have to use a bar graph. The 5th grade standards, however, stress numerical variables that can be represented by a line graph.)
b. Dependent variable – time it takes for them to run around the building.
c. Controlled variables – all participants should run the same distance, the same way, and start at the same time.  

2. Give everyone a copy of the “Identifying Variables in a Controlled Experiment” worksheet.  On this sheet they will be asked to look at some “testable” questions and name the independent, dependent and controlled variables.  

3. On this worksheet, let them work alone at first to see who can and who cannot identify the variables. Once everyone has tried at least two of the questions, you can decide if you want to allow them to work in pairs or not. For each question they should write the name of the independent variable, the dependent variable and at least two variables that should be controlled.  If they can name more than two controlled variables, that would be excellent.
Explain
1. Go over the sheets as a class one question at a time.  Discuss the reasons why each variable was labeled as it was. 

a. The manipulated variable (changed or tested in the experiment) is also called the independent variable. 

b. The variables that are kept the same, or unchanged, in the experiment are called the controlled variables.  

c. The responding variable (the result of, or response to, the manipulated variable) is also called the dependent variable. 

2. Use both names for independent (manipulated) and dependent (responding variables.  Continue to stress the mnemonic “DRY MIX” as a way of keeping them straight.

Dependent Responding Y-axis

Manipulated Independent X-axis

Extend:

1. Tell the students that they will be reading the descriptions of experiments very similar to the kind of descriptions they might see on PASS or other tests.
2. They may work in pairs or small groups to read carefully each description and identify the variables that are part of that experiment. Stress how important it is to read scientific information like this very carefully and be looking for important clues and details.
3. In each case ask them to write a hypothesis statement that might go with the experiment.  

4. When they are finished, go over the results one experiment at a time making sure that they understand why you have classified each variable as you have.
Who is the Fastest?
Directions: Tomorrow some members of our class will have a race to see who is fastest.  Here are some of the rules: Everyone will have to run all of the way around the school unless they are given different instructions:

1. _____________ will get a 1-minute head start.

2. _____________ will only have to run ½ of the way around the building.

3. _____________ will have to carry a heavy backpack during the race.

4. _____________ will have to run backwards.

5. _____________ will have to hop like a rabbit all of the way around.

6. _____________ will get to ride on a motorcycle.

Is this a fair test?  Why or why not?

How could you make it a fair test?

Analysis of Experiments

Experiment 1: Clarissa wants to study whether the amount of shade in an area has anything to do with the number of small animals (insects, worms) that might be found under a cover (such as rocks, fallen trees, or large items of trash). To find out, she found three identical pieces of wood and placed one in an area with all day shade, one in an area with shade for half of the day, and one in an area that received no shade.  Each week for a month at the same time of day, she carefully lifted each of the pieces of wood and counted the number of animals under it.  Then she put it back where it was. 

Independent Variable:

Dependent Variable:

Controlled Variables:
Write a hypothesis that might go with this experiment:

Experiment 2: Thomas has a small electric water pump like the kind found in indoor fountains. He wants to know if the amount of electricity will affect how much water the pump will force into a container.  He begins by attaching one battery to the pump and let it pump water for ½ minute and measures the water that was pumped.  Then he uses two batteries and allows the pump to pump for ½ minute.  Finally, he uses three batteries and lets the pump pump for ½ minute.  Each time he carefully measures the amount of water that is pumped in ½ minute.

Independent Variable:

Dependent Variable:

Controlled Variable

Write a hypothesis that might go with this experiment:

Experiment 3: Lavon conducts an experiment to test whether changing the surface of the floor will increase the distance a toy car will roll.  The student uses carpet, rubber mat, and the floor. When the car is pushed with the same amount of force on each surface, he finds that it rolls farther on the floor than the carpet or rubber mat. 

Independent Variable:

Dependent Variable:

Controlled Variable

Write a hypothesis that might go with this experiment:

Analysis of Experiments -- KEY
Experiment 1: Clarissa wants to study whether the amount of shade in an area has anything to do with the number of small animals (insects, worms) that might be found under a cover (such as rocks, fallen trees, or large items of trash), To find out, she found three identical pieces of wood and placed one in an area with all day shade, one in an area with shade for half of the day, and one in an area that received no shade.  Each week for a month at the same time of day, she carefully lifted each of the pieces of wood and counted the number of animals under it.  Then she put it back where it was. 

Independent Variable: The amount of shade in an area.
Dependent Variable: The number of animals under the wood.
Controlled Variables:

1. The same sized piece of wood.

2. The same measuring timing (once a month).

3. The same time of day to measure.

4. Careful replacement of the wood.
Write a hypothesis that might go with this experiment: The shadier the location the more animals that will be found under the wood.
Experiment 2: Thomas has a small electric water pump like the kind found in indoor fountains. He wants to know if the amount of electricity will affect how much water the pump will force into a container.  He begins by attaching one battery to the pump and let it pump water for ½ minute and measures the water that was pumped.  Then he uses two batteries and allows the pump to pump for ½ minute.  Finally, he uses three batteries and lets the pump pump for ½ minute.  Each time he carefully measures the amount of water that is pumped in ½ minute.

Independent Variable: The amount of electricity (The number of batteries in series).
Dependent Variable: The amount of water pumped in ½ minute.
Controlled Variables:
1. The same sized batteries

2. The same pump

3. The same temperature of the water

4. The same circuit for the pump
Write a hypothesis that might go with this experiment: The more electricity going to the pump, the more water it will pump.
Experiment 3: Lavon conducts an experiment to test whether changing the surface of the floor will increase the distance a toy car will roll.  The student uses carpet, rubber mat, and the floor. When the car is pushed with the same amount of force on each surface, he finds that it rolls farther on the floor than the carpet or rubber mat. 

Independent Variable: The surface of the floor.
Dependent Variable: The distance the car rolled.
Controlled Variables:
1. The size of the carpet and rubber mat.

2. The same toy car.

3. The same force used to push the car.
Write a hypothesis that might go with this experiment: The smoother the surface the farther the car will roll.
Identifying Variables in a Controlled Experiment
Directions: Read each statement below. Write the independent and dependent variables and list at least 2 (more if you can) variables that must be kept the same (controlled variables) to make an experiment a fair test.
	Statement


	Independent Variable
	Dependent Variable
	List at least two other variables need to be controlled or kept the same for a fair test

	Does the temperature of water affect how rapidly salt will dissolve? 


	
	
	

	What is the effect of slope of the land on the amount of soil erosion?  


	
	
	

	How does the amount of fertilizer affect the rate of plant growth?


	
	
	


Identifying Variables in a Controlled Experiment -- KEY
Directions: Read each statement below. Write the independent and dependent variables and list at least 2 (more if you can) variables that must be kept the same (controlled variables) to make an experiment a fair test.
	Statement


	Independent Variable
	Dependent Variable
	List at least two other variables need to be controlled or kept the same for a fair test

	Does the temperature of water affect how rapidly salt will dissolve? 


	Temperature of the water
	How fast the salt dissolves
	1. The amount of salt must be the same for each trial.

2. The number of stirs must be the same.

3. The containers must be alike.

	What is the effect of slope of the land on the amount of soil erosion?  


	The slope of the land
	The amount of erosion
	1. The amount of vegetation should be roughly the same in each spot studied.

2. The soil composition of each spot studied must be the same.

	How does the amount of fertilizer affect the rate of plant growth?


	Amount of fertilizer
	The rate of growth of the plant
	1. You must use the same kind of plants

2. You must use plants of the same age.

3. All plants should receive the same amount of water.

4. All plants should be kept in the same amount of light

5. All plants should be kept under the same temperature.


Standard: 5-1 The student will demonstrate an understanding of scientific inquiry, including the foundations of technological design and the processes, skills, and mathematical thinking necessary to conduct a controlled scientific investigation.  





Indicator: 5-1.2 Identify independent (manipulated), dependent (responding), and controlled variables in an experiment. 


 





Other indicators addressed:  


5-1.1	Identify questions suitable for generating a hypothesis. 














December 2010
Science S³ Fifth Grade Module 5-1.2
1

