
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

	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. 



	Questions for Generating a Hypothesis

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-1.1

Identify questions suitable for generating a hypothesis.

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

	See Science Module 5-1.1

	From the SC Science Support Document:

Assessment Guidelines: 

The objective of this indicator is to identify questions suitable for generating a hypothesis; therefore, the primary focus of assessment should be to recognize a question that leads to a hypothesis.  However, appropriate assessments should also require students to recognize an appropriate hypothesis from a testable question or investigation; recognize that a testable question should have a manipulated and responding variable; or identify the manipulated and responding variables in a question.


Fifth Grade
Science Module 

5-1.1
Identification of Questions Suitable for Generating a Hypothesis
Lesson A 

From the South Carolina Science Support Documents:
Indicator 5-1.1 Identify questions suitable for generating a hypothesis. 



Taxonomy Level:  1.1-C   Remember Procedural Knowledge
Previous/Future knowledge:  In 3rd grade (3-1.3), students generated questions such as “what if?” or “how?” about objects, organisms, and events in the environment and use those questions to conduct a simple scientific investigation.  In 4th grade (4-1.3), students summarized the characteristics of a simple scientific investigation that represent a fair test (including asking a question that identifies a problem).  Students have not been introduced to the concept of hypothesis prior to this grade.  In 7th grade (7-1.2), students will generate questions that can be answered through scientific investigation.  In 8th grade      (8-1.4), students will generate questions for further study on the basis of prior investigations.

It is essential for students to know that only testable questions, which are used to test one variable, are suitable for scientific investigations.  The question should include the relationship between the independent (manipulated) variable and dependent (responding) variable.  For example, the following are testable questions: 

· How does the amount of space affect the population of fish in a pond? 
· The independent (manipulated) variable is size of the pond.  
· The dependent (responding) variable is the population of fish in the pond. 
· What is the effect of slope of the land on the amount of soil erosion?  

· The independent (manipulated) variable is the slope of the land. 

· The dependent (responding) variable is the amount of soil erosion. 

· How does stirring affect the rate that salt dissolves in water? 

· The independent (manipulated) variable is the stirring. 

· The dependent (responding) variable is the time to dissolve. 

It is also essential for students to know that a prediction about the relationship between variables is formed from the testable question.  This prediction is called a hypothesis. 

· All controlled investigations should have a hypothesis. 

· A hypothesis can be stated positively or negatively.  For example, 

· The smaller the pond, the smaller the population of fish. (Negative statement)

· The greater the slope of the land, the more soil erosion will be observed. (Positive statement)

· The faster the stirring, the shorter amount of time it will take to dissolve the salt. (Positive statement)

· A hypothesis can also be stated as a cause-and-effect (“If…then…”) statement.  For example, “If there is more food available, then the population of fish will increase.”

· The experiment is conducted to support or not support a hypothesis.  If the hypothesis is not supported by the experiment, it can still be used to help rule out some other ideas. 

NOTE TO TEACHER:  In 4th grade (4-1.3), students generated predictions to the testable questions.  In 5th grade, students will continue to generate these predictions, but use the term hypothesis. 

It is not essential for students to conduct an investigation for every question they generate or generate questions based on prior investigations.  

Assessment Guidelines: 

The objective of this indicator is to identify questions suitable for generating a hypothesis; therefore, the primary focus of assessment should be to recognize a question that leads to a hypothesis.  However, appropriate assessments should also require students to recognize an appropriate hypothesis from a testable question or investigation; recognize that a testable question should have a manipulated and responding variable; or identify the manipulated and responding variables in a question.
Teaching Indicator 5-1.1: Lesson A – “Identification of Questions Suitable for   Generating a Hypothesis”
Instructional Considerations:

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. Run off the worksheets.

2. Read over the Support Guide.

Misconceptions:

It helps for a teacher to be clear about the difference between a guess, a prediction, and a hypothesis.  If students have little or no basis for speculating about a future event or relationship but do so, they are making a guess.  If they have some experience and/or knowledge that will help them make a more informed speculation about the future, they will be making a prediction. If they are making a prediction about the relationship between an independent (manipulated) variable and a dependent (responding) variable in a controlled experiment, they are making a hypothesis. 

In the fifth grade it is appropriate for students to understand that scientists only test one hypothesis at a time.  If they continue their scientific education beyond high school, they will probably learn that scientists can test more than one hypothesis at a time.  You might also want to be aware that there are other kinds of “scientific methods” that do not employ the testing of variables.  These methods will be learned in the upper grades. 
Students often get the idea that getting a hypothesis “wrong” or failing to prove one is a bad thing.  It is not.  Encourage students to make their best prediction (hypothesis), to conduct a fair test, and then to write a conclusion.  The discussion of the results (regardless of what they are) is always beneficial in improving our ability to improve experiments and/or experiments. 
Safety Note(s):
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:
1. Student worksheets

2. Student notebooks

Focus Question(s):
How can you identify questions that are suitable for generating a hypothesis?

Engage:

1. Ask the students to get into their groups or pairs 
2. Ask each group or pair to list in their notebooks all of the rules or parts they remember about conducting an experiment or fair test.  (If they fail to mention the idea of variables, provide a hint but don’t force the issue.  If they remember little or nothing about experiments, this and subsequent modules will help learn about them. 
3. List the ideas on the board or on a sheet of newsprint for later reference.

4. Tell the students that this lesson will focus on two parts of conducting a controlled experiment related to identifying a testable question and forming a hypothesis.
Explore:

1. Have students study the worksheet “Analyzing Questions in Science” in which one column has questions that are testable and the other does not.  Read and clarify the directions to them. (Do not tell them what to look for or which column is which. (The questions in Column B are testable.)
2. Let them work in pairs or groups to complete the sheet
3. When they are done with the task.  Discuss the results with the class.
Explain:

1. Point out (if they did not “get it”) that Column B contains the list of testable statements.  While the questions in Column A are interesting, they do not lend themselves to conducting a controlled experiment.

2. Stress that a prediction about the relationship between variables in a controlled experiment and is formed from the testable question is called a hypothesis. A hypothesis therefore is a special kind of prediction.
a. All controlled investigations should have a hypothesis. 

b. A hypothesis can be stated positively or negatively.  For example, 
The smaller the pond, the smaller the population of fish. (Negative statement)

c. The greater the slope of the land, the more soil erosion will be observed. (Positive statement)

d. The faster the stirring, the shorter amount of time it will take to dissolve the salt. (Positive statement)

e. A hypothesis can also be stated as a cause-and-effect (“If…then…”) statement.  For example, “If there is more food available, then the population of fish will increase.”

f. The experiment is conducted to support or not support a hypothesis.  If the hypothesis is not supported by the experiment, it can still be used to help rule out some other ideas. 

3. Lead the class through the first two examples on the “Writing a Hypothesis” worksheet. The key here is to identify the independent (manipulated) and dependent (responding variables) and then to predict their relationship.  Reinforce DRY MIX 
Dependent Responding Y-axis

Manipulated Independent X-axis
4. Let students work individually to analyze the other three questions and fill in the chart.  When everyone is finished, go over each example as a class. 
Extend:

1. Distribute the “Practice with Testable Hypotheses” worksheets.

2. Talk them through the directions.  This sheet is similar to the sheets they have completed previously.

3. Let students complete this sheet individually.

4. Talk through the results as a class.  
Analyzing Questions in Science
Directions: Below are two lists of statements that might come from a science class. Study each column, and see if you can decide what is different between the statements in the two columns.  Write your observations and inferences about each column under that column.  When you are finished, decide which column has the questions that could be tested by an experiment.  Explain why you chose this column.  
	Column A
	Column B

	Why is the sky blue?
	Does stirring a solution make salt dissolve more rapidly?

	Who first discovered electricity?
	Does the steepness of a hill affect the rate of a ball rolling down it?

	How does rattlesnake venom kill animals?
	How does the length you stretch a rubber band affect the distance it will fly when you let it go?

	How fast can a ball roll down an inclined plane?
	Will stacking magnets on top of each other increase their strength?

	What is the fastest animal in the world?
	Does the mass placed on a car affect how fast it will move?


	My observations and Inferences about Column A
	My observations and Inferences about Column B

	
	

	
	

	
	

	
	

	
	

	Which Column presents questions that could be tested by an experiment?  Explain why you chose this column.




Writing A Hypothesis
	Question
	What is the Independent Variable?
	What is the Dependent Variable?
	Write a Hypothesis for this question.

	Does stirring a solution make salt dissolve more rapidly?


	
	
	

	Does the steepness of a hill affect the rate of a ball rolling down it?


	
	
	

	How does the length you stretch a rubber band affect the distance it will fly when you let it go?


	
	
	

	Will stacking magnets on top of each other increase their strength?


	
	
	

	Does the mass placed on a car affect how fast it will move?


	
	
	


Writing A Hypothesis - Key

	Question
	What is the Independent Variable?
	What is the Dependent Variable?
	Write a Hypothesis for this question.

	Does stirring a solution make salt dissolve more rapidly?


	Number of stirs or the number of stirs per minute
	Rate of dissolving (how fast the salt dissolves)
	The greater the number of stirs, the faster the salt will dissolve.

	Does the steepness of a hill affect the rate of a ball rolling down it?


	The steepness of the hill (don’t worry about how to measure this)
	The rate of the rolling ball 
	The steeper the hill the faster the ball will roll.

	How does the length you stretch a rubber band affect the distance it will fly when you let it go?


	How far the rubber band is stretched
	The distance the rubber band will fly
	The farther you stretch the rubber band, the farther it will fly.

	Will stacking magnets on top of each other increase their strength?


	The number of magnets you stack together
	The strength of attraction (don’t worry about how to measure this)
	The more magnets that are stacked together, the stronger their attraction.

	Does the mass placed on a car affect how fast it will move?


	Mass placed on a car
	The speed the car will move
	The greater the mass on the car, the slower it will move.


Practice with Testable Hypotheses

Directions: Read each statement below.  If it is a testable question like those we have been studying, write “Yes” in the “A testable question” column, write the independent and dependent variables and write a hypothesis in the last column.  If the statement is not a testable question, write “No” in the “A testable question” column and leave the other columns blank.

	
	
	If Testable write the variables.
	

	Statement


	A testable question?
	Independent Variable
	Dependent Variable
	If testable, write a hypothesis statement for the experiment.

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


	
	
	
	

	How does an electric motor work?


	
	
	
	

	Are there more cricket chirps on warm nights than on cool nights?


	
	
	
	

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


	
	
	
	

	How do volcanoes erupt?


	
	
	
	

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

	
	
	
	


Practice with Testable Hypotheses -- KEY
Directions: Read each statement below.  If it is a testable question like those we have been studying, write “Yes” in the “A testable question” column, write the independent and dependent variables and write a hypothesis in the last column.  If the statement is not a testable question, write “No” in the “A testable question” column and leave the other columns blank.

	
	
	If Testable write the variables.
	

	Statement


	A testable question?
	Independent Variable
	Dependent Variable
	If testable, write a hypothesis statement for the experiment. (These are possible hypotheses. Other statements may be equally valid.  Remember that a hypothesis does not need to be proven correct.

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


	Yes
	Temperature of the water
	Rate of dissolving of salt.
	The higher the temperature, the faster the salt will dissolve.   OR The higher the temperature, the slower the salt will dissolve.

	How does an electric motor work?


	No
	
	
	

	Are there more cricket chirps on warm nights than on cool nights?


	Yes
	Night  temperature 
	The number of chirps from crickets
	The warmer the night temperature, the more cricket chirps.  OR The cooler the night temperature, the more cricket chirps.

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


	Yes
	Slope of the land
	The amount of soil erosion
	The greater the slope of the land, the more erosion.  Or The greater the slope of the land, the less the erosion.

	How do volcanoes erupt?


	 No
	
	
	

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

	Yes
	Amount of fertilizer
	The rate of plant growth
	The more fertilizer, the slower the plant will grow. Or The more fertilizer, the faster the plant will grow.


Writing A Hypothesis
	Question
	What is the Independent Variable?
	What is the Dependent Variable?
	Write a Hypothesis for this question.

	Does stirring a solution make salt dissolve more rapidly?


	
	
	

	Does the steepness of a hill affect the rate of a ball rolling down it?


	
	
	

	How does the length you stretch a rubber band affect the distance it will fly when you let it go?


	
	
	

	Will stacking magnets on top of each other increase their strength?


	
	
	

	Does the mass placed on a car affect how fast it will move?


	
	
	


Writing A Hypothesis - Key

	Question
	What is the Independent Variable?
	What is the Dependent Variable?
	Write a Hypothesis for this question.

	Does stirring a solution make salt dissolve more rapidly?


	Number of stirs or the number of stirs per minute
	Rate of dissolving (how fast the salt dissolves)
	The greater the number of stirs, the faster the salt will dissolve.

	Does the steepness of a hill affect the rate of a ball rolling down it?


	The steepness of the hill (don’t worry about how to measure this)
	The rate of the rolling ball 
	The steeper the hill the faster the ball will roll.

	How does the length you stretch a rubber band affect the distance it will fly when you let it go?


	How far the rubber band is stretched
	The distance the rubber band will fly
	The farther you stretch the rubber band, the farther it will fly.

	Will stacking magnets on top of each other increase their strength?


	The number of magnets you stack together
	The strength of attraction (don’t worry about how to measure this)
	The more magnets that are stacked together, the stronger their attraction.

	Does the mass placed on a car affect how fast it will move?


	Mass placed on a car
	The speed the car will move
	The greater the mass on the car, the slower it will move.


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: 5-1.1	Identify questions suitable for generating a hypothesis. 








Other indicators addressed:  





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