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	Student Learning Objectives:
Students will be able to:

1. Identify a problem and the need to create a solution to benefit humans.

2. Describe a product in terms of the problem it solves or the needs it meets.

3. Maintain a log of data gathered during class discussions and work done in small teams.

4. Choose materials suitable to designing and constructing a solution.

5. Demonstrate how measuring instruments are used to gather information in order to design things that work properly.

6. Use the design process to identify a problem and look for ideas.

7. Use the design process to develop possible solutions.
8. Share and present solutions with classmates in a product fair atmosphere.
	NJ Core Curriculum Content Standards
Content Area

Standard

Grade

Strand

CPI

Technological Literacy 

8.2

4

A, B, C

All

Science

5.4

4

B

1

Science

5.4

4

C

1-3




	Purpose and Overview:
The purpose of this activity is for students to design and develop a backpack or book bag that allows for even distribution of weight and will allow students to carry 15% of their body weight.

Background information: 

Students use backpacks or book bags to transport work between home and school. Many of these bags have similar designs but offer different conveniences.  It has been suggested that young students not carry more than 15% of their body weight                       (e.g., 80 lb. child = 12 lb. carrying load).  Many researchers (see resource links below) have voiced concern over the impact on students carrying heavy backpacks during their weekly trek from home to school. Concerns have been raised by the medical profession about scoliosis and formation of the bone structure on young children, those who are still in the process of critical growth and development.




	Instructional Activity:
Note: This technology activity is best suited for one week but can be modified and spread out over a two-week timeframe, with 40-minute segments.

Discussion Questions:

1. What is the purpose of backpacks for school?

2. What are the typical features of a backpack?  Are they essential? Which features are considered “add-ons”?

3. How do choices of materials impact the design?

4. What is the relationship of the weight of a backpack to that of the posture of the student?

5. What safety features need to be considered?

6. How do you decide which backpacks to purchase for school?

Students will:

1. View and discuss an introductory video, as well as website resources from safe sites that identify the effects of backpack weight on young children. Possible video found at http://www.backpacksafe.com/catalog/info/video/safetyamerica.htm.
2. Compare and contrast various models of backpacks and their functions. Then create a list charting possible problems and solutions. See GRAPHIC ORGANIZER/PROBLEM-SOLUTION CHART #1.
3. Discuss materials used in backpack design and construction process, as part of the problem or solution. Then create a list of comparisons to share with the class.

4. Determine the average weight of students in the class. Next, formulate 15% of that weight to determine the weight allowance for the average backpack through trial and error.
5. In teams, record ideas in a log book using the design process. Then identify a problem and brainstorm possible solutions to the problem.  See DESIGN LOG #2. There are three pages. 
6. Design and illustrate examples of preferred styles of backpacks; then list reasons for choices made by the team.
7. Present, offer, and defend solutions with classmates (in a product fair atmosphere) using posters and/or mock designs that exemplify their choices.


	Assessment Strategies:  Cooperative Groups, Written Logs, Rubrics, Graphic Organizers
RubiStar 

  

Rubric Made Using: 

RubiStar ( http://rubistar.4teachers.org ) 
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Building A Structure: BUILD A BETTER BACKPACK!


Teacher Name:     _______________________________________


Student Name:     ________________________________________ 

CATEGORY 

4 

3 

2 

1 

Information Gathering 

Accurate information taken from four or more sources in a systematic manner. 

Accurate information taken from at least three sources in a systematic manner. 

Accurate information taken from at least two sources but not systematically. 

Information taken from only one source and/or information not accurate. 

Plan 

Plan is neat with clear measurements and labeling for all components. 

Plan is neat with clear measurements and labeling for most components. 

Plan provides clear measurements and labeling for most components. 

Plan does not show measurements clearly or is otherwise inadequately labeled. 

Construction -Materials 

Appropriate materials were selected and creatively modified in ways that made them even better. 

Appropriate materials were selected and there was an attempt at creative modification to make them even better. 

Appropriate materials were selected. 

Inappropriate materials were selected and contributed to a product that performed poorly. 

Modification/Testing 

Clear evidence of troubleshooting, testing, and refinements based on data or scientific principles. 

Clear evidence of troubleshooting, testing, and refinements. 

Some evidence of troubleshooting, testing, and refinements. 

Little evidence of troubleshooting, testing, or refinement. 

Journal/Log - Content 

Journal provides a complete record of planning, construction, testing, modifications, reasons for modifications, and some reflection about the strategies used and the results. 

Journal provides a complete record of planning, construction, testing, modifications, and reasons for modifications. 

Journal provides quite a bit of detail about planning, construction, testing, modifications, and reasons for modifications. 

Journal provides very little detail about several aspects of the planning, construction, and testing process. 

Journal/Log - Appearance 

Several entries made and all are dated and neatly. 

Several entries are made and most of the entries are dated and neatly entered. 

Several entries are made and most of the entries are dated and legible. 

Few entries are made AND/OR many entries are not dated or very difficult to read. 






	Additional Information: 
Possible Resources/Internet References:

· BackPack Safety America by Body Mechanics

http://www.bodymechanics.com
· Backpack Safety Video (8mins.)

http://www.backpacksafe.com/catalog/info/video/safetyamerica.htm
· The Posture Page: Chiropractic and Posture

http://www.posturepage.com/chiropractic/index.html
· Article: Mounting Research on Backpack Use by Dr. Marvin Arnsdorff

http://www.icpa4kids.com/pediatric_chiropractic_articles_backpack_research.htm 

· Article: Backpack Safety: Taking the Measures to Protect Spinal Health

http://www.icpa4kids.com/pediatric_chiropractic_articles_backpack_safety.htm 
· Article: Carrying the Backpack Issue Into the School by Jeanne Ohm

http://www.icpa4kids.com/pediatric_chiropractic_articles_carrying_the_backpack_issue.htm 
· International Pediatric Association

http://www.ipa-world.org/ 

· Kidspiration Software (used in example below)

http://www.inspiration.com/productinfo/kidspiration/index.cfm 

· READWRITETHINK WEBBING TOOL by MCI Foundation (freeware-will need Acrobat Reader, Shockwave Player, or Flash Player)

http://interactives.mped.org/view_interactive.aspx?id=127&title=

· Concept Web Generator from TeAch-nology: the Web Portal for Educators

http://www.teach-nology.com/web_tools/graphic_org/concept_web/ 

· Graphic Organizers from Scholastic

http://teacher.scholastic.com/lessonplans/graphicorg/ 

· Eduplace Graphic Organizers
http://www.eduplace.com/graphicorganizer/  
· RUBISTAR: Create rubrics for your project-based-learning activities – FREE tool

http://rubistar.4teachers.org/index.php 





Directions: Identify and list problems in the first column. Then identify and list possible solutions in the second column.

	Possible Problem
	Possible Solution

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Directions: Brainstorm your ideas, make sketches, and take notes.


Directions: Create a working drawing with notes and labels.


Directions: Prepare to defend your project results in a presentation.

Questions to consider:

1. How did you arrive at this solution?

2. What were the steps you followed?

3. Why did you decide to use certain materials?

4. Why do you think this is a solution?

5. What area(s) did you have problems?

6. What do you consider most successful?

7. What would you change about your project?

8. Did your team work cooperatively?

9. What else would you like to tell about your results?
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GRAPHIC ORGANIZER/PROBLEM-SOLUTION CHART #1





DESIGN LOG #2





Team Members: _____________________________________________





 ___________________________________________________________





DESIGN LOG
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Team Members: _____________________________________________





 ___________________________________________________________









