
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area 
	Sixth Grade Science

	Recommended  Days of Instruction:  3
	(one day equals 55 min)

	Standard(s) addressed:  6-1

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

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-1.4 Use a technological design process to plan and produce a solution to a problem or a product (including identifying a problem, designing a solution or a product, implementing the design, and evaluating the solution or the product). 


	SC Science Standards Support Document

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

	See Module 6-1.4

	From the SC Science Standards Support Document

The objective of this indicator is to use a technological design process to plan and produce a solution to a problem or a product; therefore, the primary focus of assessment should be to apply the procedures for a technological design process using the steps listed in the indicator.  
However, appropriate assessments should also require students to classify by sequencing the steps of a technological design process or a controlled scientific investigation; explain how a particular product or process solves a problem; summarize the design process of a solution or product; summarize the steps in a controlled scientific investigation; exemplify technology; or identify the solution or product in a technological design process. 


Sixth Grade

Science Module 

6-1.4

Technological Design

Lesson A


From the South Carolina Science Support Document:
Indicator 6-1.4:  Use a technological design process to plan and produce a solution to a problem or a product (including identifying a problem, designing a solution or a product, implementing the design, and evaluating the solution or the product). 

Taxonomy level of indicator:

Apply Procedural Knowledge (3.2-C)
Previous/Future Knowledge:

In 5th grade (5-1.7), students used a simple technological design process to develop a solution or a product, communicating the design by using descriptions, models, and drawings.  In high school Physical Science (PS-1.8), students will compare the processes of scientific investigation and technological design. 

It is essential for students to know that science is the process of learning about the natural world by asking questions and trying to find the answers to those questions.  Scientific knowledge is used to develop and enhance science knowledge.  Technology applies scientific knowledge in order to develop a solution to a problem or create a product to help meet human needs.  Technology is usually developed because there is a need or a problem that needs to be solved.  Steps in the technological design process include: 

· Identifying a problem or need

· Research and gather information on what is already known about the problem or need 

· Designing a solution or a product

· Generate ideas on possible solutions or products

· Evaluate the factors that will limit or restrict the solution or product design

· Determine the trade-offs of the solutions or products (what must be given up in order to create the solution or product)

· Implementing the design

· Build and test the solution or product

· Identify any problems with the solution or product

· If necessary, redesign the solution or product to eliminate any problems in the design

· Evaluating the solution or the product

· Determine if the solution or product solved the problem

· Identify the pros and cons of the solution or product

The steps of the design can be communicated using descriptions, models, and drawings. 

· A scientific model is an idea that allows us to create explanations of how the something may work.  Models can be physical or mental. 

It is also essential for students to follow appropriate steps when conducting a controlled scientific investigation.  In a controlled scientific investigation some or all of the following steps should be included:  

· Identify a testable question (tests one variable) that can be investigated

· Research information about the topic

· State the hypothesis as a predicted answer to the question, what may be the possible outcome of the investigation

· Design an experiment to test the hypothesis, controlling all variables except the independent (manipulated) variable 

· Plan for independent (manipulated) and dependent (responding) variables 

· Plan for factors that should be held constant (controlled variables) 

· List the materials needed to conduct the experiment

· List the procedures to be followed

· Plan for recording, organizing and analyzing data

· Conduct the experiment and record data (observations) in tables, graphs, or charts

· Analyze the data in the tables, graphs, or charts to figure out what the data means (describe the relationship between the variables)

· Compare the results to the hypothesis and write a conclusion that will support or not support the hypothesis based on the recorded data

· Communicate the results to others

It is not essential for students to compare the processes of a controlled scientific investigation and the technological design process or evaluate a technological design or product on the basis of designated criteria (including cost, time, and materials).

Assessment Guidelines:
The objective of this indicator is to use a technological design process to plan and produce a solution to a problem or a product; therefore, the primary focus of assessment should be to apply the procedures for a technological design process using the steps listed in the indicator.  However, appropriate assessments should also require students to classify by sequencing the steps of a technological design process or a controlled scientific investigation; explain how a particular product or process solves a problem; summarize the design process of a solution or product; summarize the steps in a controlled scientific investigation; exemplify technology; or identify the solution or product in a technological design process.
Teaching Indicator 6-1.4:  Lesson A—Science and Technology
Instructional Considerations:

This lesson is an example of how a teacher might address this standard.  It is strongly suggested that with this lesson as with others in the Inquiry Unit, you use the lesson below as you teach content.  This lesson fits nicely with the plant and animal modules. (6-2.4 and 6-2.8)  During those lessons, students study the structures that allow animals to survive.  Engineers often look to nature to create new products.  This process is called biomimicry—imitating life.  Examples include:  Velcro—invented after a man noticed how cockleburs stuck to clothing, boat hulls designed after the shapes of fish, airplanes modeled after the wings and body shapes of birds and a better ice pick for mountain climbers designed from a woodpeckers beak. 
Preparation for the Lesson:

Gather materials

Misconceptions:

Technology as it is used here does not refer to “instructional technology” which provides teachers and students with tools such as computers that they use to inquire and understand science.  Science and technology are closely related.  Often a problem has aspects of both.  They in turn drive each other.  Studying nature often leads to the development of useful technological products while in reverse technology needs often leads to questions that drive scientific research.  (NSES)
Safety Notes:  None noted
Lesson time:

3 days (1 day equals 55 minutes)
Materials Needed: 

· Paper

· Rulers

· Markers

· Colored pencils

· Materials needed for actual design (supplied by students)
Focus Question:

How can a technological design process be used to plan and produce a solution to a problem?

Engage:
1. Tell students that you are going to be thinking about science and technology by brainstorming.

2. Draw a large Venn Diagram on the board or overhead.  

3. Write the word SCIENCE in the left circle on the board or overhead 

4. Have students individually write down words that come to mind when they hear/see the word, science.

5. Have students share the words they have written down while the teacher scribes these on the board under science.

6. Repeat this process in (2-4) with the word TECHNOLOGY in the right circle.

7. Ask students to now think about commonalities among the words. How are these two words related?  Are there terms or phrases under both?  

8. Add any suggested commonalities to the overlapping section of the Venn Diagram.

9. Share the following from NSES  (National Science Education Standards) about Science and Technology:  The goal of science is to understand the natural world. The goal of technology is to make modifications in the world to meet human needs. NSES)
10. Ask table groups to talk about how their brainstormed lists support these goals.

11. Tell them that during this lesson (and throughout the year) you will be using technological design processes to better understand how technology helps to meet human needs. 
Explore:

1. Share information on Biomimicry with the students.

2. Identify the steps in the technological design process:

a. Identify the problem or need

b. Design a solution

c. Implement the design

d. Evaluate the solution or the product

3. Divide class in pairs.

4. Ask each pair to think of three common interests they share (music, games, cars, clothes, etc.)
5. Have the pairs agree on the interest they will use for their design.

6. Give the students about 10 minutes to think about biomimicry in animals and/or plants and come up with possible ideas for their designs.  

7. If they need help, suggest that they think about some animals that have unique features (bats use sonar to “hear”). 

8. Ask them to think about how they could design something useful that has the same features of a plant or animal.

9. Provide students with paper, rulers, markers and colored pencils.

10. Have each group design and draw their new product.  Have them label parts and materials in their design.

11. Ask each group to make a list of the special features of their design and where the inspiration for that design feature came from.

12. Have students mount their drawings.

13. If desired, allow time for students to secure the materials needed and actually create the product.

Explain:
1. Write the steps in the technological design process on the board/overhead.

a. Identify the problem or need

b. Design a solution

c. Implement the design

d. Evaluate the solution or the product
2. As students share their design, ask classmates to assess for each of the steps in the design.

3. Return to the Venn Diagram from the Engage section.  Ask students to compare their brainstormed list under Technology with this technological design process.  Are there additions or deletions they would make? Why?
4. Have students compare this process to the process used in a scientific investigation.  (In module 6-3.3, they investigate the breathing rate of goldfish and in 6-2-6 and 6-2.7 they investigate the growth of plants.)
Extend:
1. Have students participate in a Science Fair or Invention Convention

2. As an assessment for the Energy Module:  Have students design a machine that uses heat to move an object through a distance.

Standard: 6-1: The student will demonstrate an understanding of technological design and scientific inquiry, including the process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.





Indicator: 6-1.4:  Use a technological design process to plan and produce a solution to a problem or a product (including identifying a problem, designing a solution or a product, implementing the design, and evaluating the solution or the product). 
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