
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	 Fifth Grade Science

	Recommended Days of Instruction: 2 
	(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. 
Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-1.7

Use a simple technological design process to develop a solution or a product, communicating the design by using descriptions, models, and drawings.

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

	See Science Module 5-1.7

	From the SC Science Support Document:

The objective of this indicator is to use a simple technological design process to develop a solution or a product, communicating the design by using descriptions, models, and drawings; therefore, the primary focus of assessment should be to apply the procedures for a simple technological design process as listed in the indicator.  However, appropriate assessments should also require students to illustrate the design process through words, pictures, or diagrams; summarize the process of technological design; identify the steps of technological design; or match a specific solution or product to a specific need or problem. 



Fifth Grade
Science Module 

5-1.7
Technical Design Process
Lesson A 

From the South Carolina Science Support Documents:
Indicator 5-1.7
Use a simple technological design process to develop a solution or a product, communicating the design by using descriptions, models, and drawings. 

Taxonomy Level: Apply Procedural Knowledge (3.2-C)   
Previous/Future knowledge:  This is the first time that the technological design process has been introduced.  In 6th grade (6-1.4), students will 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).  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 technology is any tool or process designed to help society in some way.  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.  Technological design is the process of using scientific knowledge and processes to develop technology (such as solutions to a problem or a new or improved product).  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

· Implementing the design

· Build and test a solution or a product

· Evaluating the solution or the product

· Determine if the solution or product solved the problem

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.

NOTE TO TEACHER:  Students in 5th grade need to know the steps used in a simple technological design, but do not have to carry out the steps to create the product or solution.  However, to conceptualize this process, the implementation of the steps would be helpful. 

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 simple technological design process to develop a solution or a product, communicating the design by using descriptions, models, and drawings; therefore, the primary focus of assessment should be to apply the procedures for a simple technological design process as listed in the indicator.  However, appropriate assessments should also require students to illustrate the design process through words, pictures, or diagrams; summarize the process of technological design; identify the steps of technological design; or match a specific solution or product to a specific need or problem. 
Teaching Indicator 5-1.7: Lesson A – “Technical Design Process”
Instructional Considerations:

This standard is different from the other inquiry standards.  It is more related to the design and engineering side of science related skills.  The steps here need to be memorized in the proper order. This knowledge will allow students to recognize the stage being used or described when they are working on a problem or given a description of someone working on a problem.  

The relationship between science and engineering can become rather complex.  For fifth grade it is enough that students see engineers as people who solve problems to meet the needs of others, while scientists are primarily engaged in discovering how things work.

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. Find a collection of similar sized small books, notebooks or something else that are suitable for putting weight on the straw structures they build.

2. Arrange the students in groups of 3 or 4 for this module
3. Collect the straws and clay
Misconceptions:

None for this module
Safety Note(s):

Students should practice eye safety when working with the straws.
Lesson time:
2 days (1 day equals 45 minutes)
Materials Needed:

Straws (without flexible ends) 


Modeling clay


Small books to use as weights 

Zip lock bags to store the straws and clay
Focus Question:

How can we use the design process to help solve problems and meet human needs?
Engage:
1. Read over the “Solving Technical Problems” sheet (attached) with the class.

2. Give the groups about 5-10 minutes to work on their answers.

3. When they are finished, let them share their thoughts.  The purpose of this exercise is to get them thinking about how people go about solving technologically related problems.
4. Tell them that in this module, they will be looking at how scientists and engineers go about solving technology related problems and earn good livings doing that.
Explore:
1. Ask if anyone knows of a home or building that has been badly damaged by something other than by fire. They may have seen this on the TV news. (The most obvious examples will include “acts of nature” such as hurricanes, tornados and earthquakes.)  

2. One of the things that scientists and engineers do is try to make buildings safer for people by building them stronger.
3. Ask the students how it would help to make buildings stronger and safer? (Such buildings would be more secure in hurricanes, tornados and earthquakes).

4. Once engineers and scientists know there is a need for something to be designed, they begin to make careful plans to guide them as they build it.

5. Tell the students that they will be building a simple building and testing it.  This building will be a “scientific model” because it will allow us to study some ideas about buildings without actually having to build a real building.
6. They will be building a simple 6 sided cubical building using straws and clay balls.  The clay balls will serve to hold the corners together.  While clay balls are not very strong, they will work and are safe and available.
a. Tell them to draw what their building will look like in their notebooks.

b. Once they show you their drawing, give them 12 straws and some clay to build the building. (Do not be too concerned about the accuracy or detail of their drawings.  Here, you just want them to slow down enough to do some planning.)
c. Tell them that they can make some clay balls (about the size of a quarter) and use the balls to hold the corners together.  

d. When everyone has built a structure tell him or her that they are going test it.  The test will be to put light books on the top very carefully until the structure breaks.  The more books the structure holds, the stronger it is.  Let them test their structures.
7. Ask how many books their structures held just before it fell.  List their numbers on a chart on the board.    Discuss the results.  Is there a pattern in the numbers? (With luck the number of books the structure holds will be close to each other.)

	Group (Number or Names)
	Number of Books Supported – Trial 1
	Number of Books Supported – Trial 2

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


8. Give each group five more straws, more clay if they want it, and about 15 minutes to see if they can make their building stronger.  Before they start, ask them how they will know if it is stronger. (It will hold more books.)

9. When they are done, let them share their structures and discuss what worked and what didn’t.  (They may notice that creating triangles in the structure adds the most strength.)
10. At this point you can either choose to display their buildings for a while or disassemble and collect the straws and clay.

Explain:

1. Talk them through the essential information from the standards provided below.  Encourage them to write the key concepts into their notebooks or give them a sheet with these ideas on it to be placed in their notebooks.
a. Technology is any tool or process designed to help society in some way.  Technology applies scientific knowledge in order to develop a solution to a problem or create a product to help meet human needs.

b. Technology is usually developed because there is a need or a problem that needs to be solved.

c. Technological design is the process of using scientific knowledge and processes to develop technology (such as solutions to a problem or a new or improved product).  Steps in the technological design process include: 

i. Identifying a problem or need -- Research and gather information on what is already known about the problem or need 

ii. Designing a solution or a product -- Generate ideas on possible solutions or products

iii. Implementing the design -- Build and test a solution or a product

iv. Evaluating the solution or the product -- Determine if the solution or product solved the problem

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

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

2. Students in 5th grade need to memorize and be able to use the steps in a simple technological design process.  

3. To help them personalize the technological design process, discuss their experience in with building and testing straw houses that modeled the design process.  List the steps on the board and then ask the students to tell what they did in each step.  (Answers below)  

a. They identified a need: There was a need for stronger buildings.
b. They designed a product: They discussed it and drew it in their notebooks.

c. They implemented the design: They built a model of a building

d. They evaluated the solution or the product by testing their model: by putting the books on it.

4. Let them practice listing the steps along with what they did at each step. 

Day 2

Review: 

1. Before going to Extend, ask students to write down the four steps in the design process.

2. Once they list the steps, go over their answers.
3. Ask them to help you explain what happens at each step.

4. Ask them to use their experience in the last lesson to give an example of each step.

5. Ask them to tell you what “technology” is and what a “scientific model” is.
Extend:
1. Let them use the straws (12) and clay to build the tallest freestanding structure they can build. The structure has to stand on its own without any external props such as books, chairs, etc. This structure will be a scientific model for a real building that might be constructed to use as an office building or modern hotel.
2. Tell them that before they can build, they need to
a. Decide and write in their notebooks why it might be good to build a freestanding tower.
b. Develop a plan to build the tower. Their plan can be a drawing or description.
3. Let them build their towers. (15-20 minutes)
4. When they have finished, let them share what they have built and what they learned about building it.  Note that the building process combined both implementing the design and evaluating the solution because they had to continually test the strength of the structure. 
5. Ask them to review each step in the design process and give an example from the process they went through to build their tower.
6. Go back to the Engage activity at the beginning of Lesson A. Pick one or more of the problems they discussed and help them to apply the steps of the design process to their brainstorm ideas.  Be aware that they will primarily be at the first two steps in the process.  You can ask them what would happen next – implement and evaluate.

7. Review the design process and new vocabulary words in the context of their structures experience.

Solving Technical Problems

1. Imagine that you are a scientist or an engineer.  One of your friends brings you a problem to solve for him/her.  Pick one of the problems below.  If you want to pick a completely different problem, just write that problem as option “d” below.
a. My backpack hurts my back when I have several heavy books to take home.
b. My cell phone (MP3 player) cords keep getting tangled up when I put them away.
c. Our power bills at home are too high.

d. My problem is ____________________________________________

2. Once you have picked a problem, brainstorm how you might go about fixing the problem by writing down some of the things that you might do to help you solve the problem.  Write your ideas below.
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:  5-1.7	Use a simple technological design process to develop a solution or a product, communicating the design by using descriptions, models, and drawings.
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