SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Seventh Grade Science                            

	Recommended  Days of Instruction:  1
	(one day equals 55 min)

	Standard(s) addressed:  7-1

	The student will demonstrate an understanding of technological design and scientific inquiry, including process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.

	Generating Questions for Scientific Investigations

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-1.2 

Generate questions that can be answered through scientific investigation.  


	SC Science Standards Support Guide

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

http://www.sciencebuddies.org/
Free science fair project ideas, answers and tools for students.
	See Module 7-1.2


	From the SC Science Standards Support Document:
The objective of this indicator is to generate questions that can be answered through scientific investigations; therefore, the primary focus of assessment should be to construct questions that can be tested and answered by conducting scientific investigations.  However, appropriate assessments should also require students to identify the experimental variables in the question; exemplify questions that can be tested through scientific investigations; exemplify hypotheses appropriate to a given question; or compare the hypothesis to the question in an investigation.


Seventh Grade

Science

Module 

7-1.2
Generating Questions for Scientific Investigations 
Lesson A

From the South Carolina Science Support Documents

Indicator 7-1.2: Generate questions that can be answered through scientific investigation.  

Taxonomy Level: 
Create Conceptual Knowledge (6.1-B)
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 5th grade (5-1.1), students identified questions suitable for generating a hypothesis.  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 independent (manipulated) variable) can be answered through a scientific investigation and data collection.  The question should include the relationship between the independent (manipulated) and dependent (responding) variable.  For example, the following are examples of testable questions: 

· How does the amount of exercise affect heart rate and breathing rate?  

· The independent (manipulated) variable is the amount of exercise (number of repetitions, amount of weights, duration of exercise). 

· The dependent (responding) variable, involving two body systems interacting, are heart rate and breathing rate. 

· How does the amount of clay in soil affect permeability of water? 

· The independent (manipulated) variable is amount of clay in the soil. 

· The dependent (responding) variable is the rate of permeability of water.

· Does the amount of baking soda added to vinegar affect the amount of gas produced? 

· The independent (manipulated) variable is amount of baking soda.

· The dependent (responding) variable is amount of gas produced. 

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 longer the duration of exercise, the faster the heart and breathing rate. (positive statement)

· The more clay in the soil, the lower the rate of permeability of water. (negative statement) 

· The more baking soda added to the vinegar, the greater the amount of gas produced in the reaction. (positive statement)

· A hypothesis can also be stated as a cause-and-effect (“If…then,…”) statement.  For example, “If there is more clay in the soil, then the rate of permeability will increase.”

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

It is not essential for students to generate questions based on prior investigations, develop a problem statement instead of a question for an investigation, or understand a null hypothesis. 

Assessment Guidelines: 

The objective of this indicator is to generate questions that can be answered through scientific investigations; therefore, the primary focus of assessment should be to construct questions that can be tested and answered by conducting scientific investigations.  However, appropriate assessments should also require students to identify the experimental variables in the question; exemplify questions that can be tested through scientific investigations; exemplify hypotheses appropriate to a given question; or compare the hypothesis to the question in an investigation.
Teaching Indicator 7-1.2: Lesson A- Scientific Inquiry – "Testable Questions and Hypothesis Formation"

Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator. In 5th grade (5-1.1), students identified questions suitable for generating a hypothesis.  This lesson serves as a practice for recognizing testable questions. Students will continue to generate questions in further content investigations throughout the year.

Science process skills should not be taught in isolation, but should be embedded into content investigations throughout the year. A common misconception is that Science is a collection of facts. Students should learn that Science is both a body of knowledge and a process. 
(From Understanding Science, http://undsci.berkeley.edu/index.php)
Other Seventh Grade Lessons where this indicator is addressed include:

7-1.3, 7-1.4, 7-1.5; 7-2.4; 7-4.4; 7-5.2

Misconceptions:  

Upper elementary- and middle-school students may not understand experimentation as a method of testing ideas, but rather as a method of trying things out or producing a desired outcome. With adequate instruction, it is possible to have middle school students understand that experimentation is guided by particular ideas and questions and that experiments are tests of ideas.
Although young children have a sense of what it means to run a fair test, they frequently cannot identify all of the important variables, and they are more likely to control those variables that they believe will affect the result. Accordingly, student familiarity with the topic of the given experiment influences the likelihood that they will control variables. After specially designed instruction, students in 8th grade are able to call attention to inadequate data resulting from lack of controls. (AAAS Benchmarks for Science Literacy, NSDL Science Literacy Maps)

It is important for students to understand that different kinds of questions require different kinds of scientific investigations.
Safety Note:

Students should follow all classroom safety procedures.
Lesson time:
1 Day (1 day equals 55 minutes)

Materials Needed:
· Question Cards and Heading Cards: “Testable Question”, “Non-testable Question” (1 set per group of 2 students) 
· Small plastic baggie or paper bag to hold the card sets.

· Paper airplane

· 2 colors of highlighters (1 pair for each student) one color will represent the independent (manipulated) variable and the other the dependent (responding) variable in the Explore section.

· Sentence strips (one per group of 4 students)

· Index cards (one per group of 4 students)

· Post-it notes

· Masking tape or painter’s tape

Focus Questions: 
How do you determine a testable question in a scientific investigation?

How does a testable question help to form a hypothesis?

Engage:

1. Have the Focus Questions posted on the board.

2. Post this additional question on the board: “How does a paper airplane fly?”

3. Fly a paper airplane across the room after students are seated.
4. Ask students if they could perform a scientific investigation based on the question posted on the board. 

5. Think-Ink-Pair Share: Students should first “think” of an answer, then “ink” in their notebooks, then “share” their thoughts with a partner.

6. Ask student pairs to share their thoughts with the whole group. (NOTE: Students should realize that more is needed in this question to make it a testable question for an investigation.)
7. Explain that the question is not a testable question. Ask students why might this question not be a testable one? (Responses should include: testable questions (which are used to test one independent (manipulated) variable) can be answered through a scientific investigation and data collection.  The question should include the relationship between the independent (manipulated) and dependent (responding) variable. If students are unsure, then additional instruction in variables will be needed.)
8. Have the following statements posted on chart paper or as Powerpoint slides:
· Testable Questions have:

· a dependent (responding) variable

· an independent (manipulated) variable

· Independent (manipulated) Variable

· The single condition that will be changed in an experiment

· Dependent (responding) variable

· The condition that will be measured in an experiment

· Controlled variables

· The conditions that are kept the same (unchanged) in an experiment
· A prediction about the relationship between variables is formed from the testable question.  This prediction is called a hypothesis. 

9. Have students generate ideas as to how they might change this question into a testable one. What are some variables that could be tested? (Ideas may include comparing wing shapes, body shape, adding mass, type of paper used, etc.) 
10. Tell students they will be exploring some questions with a partner, deciding which ones are testable and which ones are not.
Explore:

1. Hand out the pre-packed cards to student pairs. Tell students to place the heading cards “Testable Question” and “Non-testable Question” at the top of their desk. The other cards will be sorted under these two headings.

2. Have students create a two column chart in their notebooks, labeling one column “Testable Questions” and the other column “Non-Testable Questions.”

3. Have students record their answers in the two column chart. As they do so, they should highlight the independent (manipulated) variable in one color and the dependent (responding) variable in another. (Pre-determine the colors to use for each so that all variables will be color coded the same way.)
4. When partners have finished, have them join another pair to form a quad to compare answers.

Explain:

1. Have students share their “Testable vs. Non-Testable Question” answers. As the groups share, have students defend their answers by stating what the independent (manipulated) and dependent (responding) variables are, or if there are no variables present. Monitor for misconceptions. 
2. Allow student quads to select one non-testable question to make into a testable question. 
3. Pass out sentence strips, index cards, and post-it notes to each group of 4.

4. Have students write the new testable question on a sentence strip. They should also circle the independent variable, in the selected color, and the dependent variable in the other color. Additionally, have them write several control variables on an index card.
5. Post the sentence strips, with the index card below, on a convenient wall area. 

6. Allow students to perform a gallery walk to read the new testable questions.

7. If students have questions or concerns about the question or variables have them write those on post-it notes and post on the sentence strip.
8. Have student groups view any questions or concerns that were posted on their sentence strip.
9. Tell students that they will now use their testable question to formulate a hypothesis.
10. Remind students that there are several ways to write a hypothesis. 
· As a positive or negative statement:

· The more clay in the soil, the lower the rate of permeability of water. (negative statement) 
· The more baking soda added to the vinegar, the greater the amount of gas produced in the reaction. (positive statement)
· As a cause-and-effect (“If…then,…”) statement:

· If there is more clay in the soil, then the rate of permeability will increase.
11. Have student groups share their testable questions (on sentence strip) and hypotheses with the class. Monitor for misconceptions or inaccuracies.
Extend:

1. Allow student groups to compose and record in their notebooks several testable questions they would like to investigate.

2. Hang a large piece of bulletin board paper in a convenient spot so that students may write “I Wonder” questions during a unit of study. These questions can be used for future research or investigations.

	Does the temperature of water affect the time it takes a sugar cube to dissolve?
(1)
	Does changing the amount of light affect the growth rate of plants?
(2)
	Will a rocket go higher?
(3)

	Will hairspray move a potato?

(4)
	Does changing the kind of surface affect how far my ball will roll?
(5)
	Does the size of wheels affect

how far my toy car moves?
(6)

	Do batteries make flashlights

light up?

(7)
	Will the mass of a spaceship affect how fast it falls?
(8)
	Does laundry detergent make

dirty white clothes clean?
(9)


Answers: 

Testable Questions: 1, 2, 5, 6, 8

1. Independent (manipulated) variable: temperature of water
Dependent (responding) variable: time to dissolve sugar cube
2. Independent (manipulated) variable: amount of light
Dependent (responding) variable: growth rate of plants
5. Independent (manipulated) variable: surface
Dependent (responding) variable: distance ball will roll
6. Independent (manipulated) variable: size of wheels
Dependent (responding) variable: distance toy car moves
8. Independent (manipulated) variable: mass of spaceship
Dependent (responding) variable: rate of fall
Non-Testable Questions: 3,4,7,9

Standard 7-1: The student will demonstrate an understanding of technological design and scientific inquiry, including process skills, mathematical thinking, controlled investigative design and analysis, and problem solving. 





Indicator 7-1.2: 


Generate questions that can be answered through scientific investigation.  
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