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Integrated Project-based Learning: Combining PTE Standards and Academic Standards
Use this template for planning and sharing ideas for projects. This template is based on the 6 A’s:
Authenticity* Academic Rigor* Applied Learning* Active Exploration* Adult Connections* Assessment
Project
Title of Project
What Size of Box?
Project Developed by
Wm. Perry and Sally Toone
E-mail Address
sally.toone@goodingschools.org
bill.perry@goodingschools.org
School
Gooding High School
Pathway / Small Learning Community/Academy
Cabinetry/Millwork, Mathematics
Course Title(s)
Applied Math—usually special population of students
Time Frame
1 week

Authenticity
Briefly describe your project. Include the key question and provide an overview of what students do and learn. Tell why the question is meaningful to the students and where one might see a similar question tackled by an adult in the workplace.
Key Question
*What is the smallest container available to ship this product?
**The container is a cardboard box designed by students.

Overview
Students in the Intro. Woodworking classes build a parson style table.  The Applied Math class students will design a box for a dismantled table to be shipped to consumers.  Students will need to dismantle the table and determine the most efficient and smallest container to protect and hold the pieces of the table in shipment to the consumer.  Calculations will be done on the cost projection (cheapest and best shipping method).  Students will create the container.  
  
Vocabulary/Key Terms
List vocabulary words and key terms essential to student understanding.
      

Geometry                                                                       Cabinetry/Millwork
Surface area/Volume                                                   Table top, stretchers, aprons, legs
3-Dimensional shapes                                                   Parson style furniture
                                                                                        Packaging—soft vs. rigid material,                                                   single lid vs. fold over design, vertical and horizontal designs/shipping, package protection devises

Active Exploration * Applied Learning * Adult Connections

What classroom-based, community-based, and career-based activities does the project involve? Include a description of the active exploration, applied learning, and adult connections in the project (as needed).

Active Exploration How does the project engage students in real investigations using a variety of methods, media and sources?  What field-based work will students perform?  How does student learning and service support active career exploration?  Shipping is an integral part of most businesses.  Students will research and build a shipping container (cardboard box for a furniture piece).  Such jobs are a major part of any industry. 
Applied Learning How do students apply what they have learned and researched to a complex problem 
(e.g. designing a product, improving a system, creating an exhibit, organizing an event)?Students take math standards (geometry, number operations) combined with problem solving skills and create, build  and proof their solution.
Adult Connections Who from the community, workplace, post secondary and/or industry partnership works with students on the project? We have several local businesses that produce the cardboard as well as the cardboard die cutters for fabricating the actual boxes for many company shipping departments.  We will use these companies as resources for the project.

Classroom Activities 
Community Activities
Career Activities

Students will have pre-instruction on 3-D shapes.  This will include the calculation of surface area.  
Instruction will be given by the PTE instructor on the design and furniture making.  How industry uses rigid packing vs. flexible/dismantled packaging.  Lecture will include costs of material as well as shipping costs.
Students will then be asked to design a container to ship this table.     They will have to create the box and package the table.  When the table is packaged, students will calculate the cost of materials necessary to fabricate the box, as well as shipping. The paper work will include a full scale drawing and labels on paper as a prototype.  Questions will include question/answer on field trip.   This cost will be added to the table cost for the business and reported out by the students (company).
Upon completion, the box will be dropped out of a shipping truck to show the effectiveness of their work.
EXTENSION:  Research can be done on alternative packaging materials as well as environmental issues.  
Alternative activity could be shipping or dropping raw eggs in student designed containers for their durability in transit.

Students will explore careers on a local level in shipping.  
Students will visit several community shipping businesses to find shipping costs within the United States.
Guest lecture on shipping from the US Post Office or ground freight business.  Internet searches on business shipping departments and how run.
Field trip to cardboard manufacturing (Longview Fiber), die company (  ), Seastrom’s manufacturing.



Academic/PTE Rigor
Standards Use the space below to list the state content standards and PTE industry standards addressed by the project. (A list of the content standards is available at http://www.sde.idaho.gov/ContentStandards/default.asp.  This page, which includes selected high school level standards, is designed to let you easily create a list of standards you are addressing. You may then copy and paste the list into this template.)
Math Content Standards
Goal 1.1: Understand and use numbers; Use positive and negative numbers, absolute value, fractions, decimals, percentages, and scientific notation, including application in real-world situations.
Goal 2.2: Apply the concepts of rates, ratios, and proportions; Use rates, ratios, proportions, map scales, and scale factors (one- and two-dimensional) in problem-solving situations.
 
Goal 2.4: Apply appropriate techniques and tools to determine measurements; Determine and use appropriate units.

Goal 3.1: Use algebraic symbolism as a tool to represent mathematical relationships; Represent mathematical relationships using variables, expressions, linear equations and inequalities.

Goal 3.5: Understand the concept of functions; Given graphs, charts, ordered pairs, mappings, or equations, determine whether a relation is a function.

Goal 4.1: Apply concepts of size, shape, and spatial relationships; Recognize and apply congruency and similarity of two-dimensional figures.

Common Core Standards
Mathematical Practices
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
Number and Quantity:
The Real Number System 
Use properties of rational and irrational numbers;  Explain why the sum or product of two rational numbers is rational; that the sum of a rational number and an irrational number is irrational; and that the product of a nonzero rational number and an irrational number is irrational.
Quantities
Reason quantitatively and use units to solve problems; Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays; Define appropriate quantities for the purpose of descriptive modeling; Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
Modeling Standards:
Modeling is best interpreted not as a collection of isolated topics but rather in relation to other standards. Making mathematical models is a Standard for Mathematical Practice, and specific modeling standards appear throughout  the high school standards.
Geometry
Geometric Measurement and Dimension: Explain volume formulas and use them to solve problems; Visualize relationships between two dimensional and three-dimensional objects;  Identify the shapes of two-dimensional cross-sections of three dimensional objects, and identify three-dimensional objects generated by rotations of two-dimensional objects.
Modeling with Geometry 
Apply geometric concepts in modeling situations; Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder); Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot); Apply geometric methods to solve design problems e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios)

PTE Content Standard
Demonstrate Employability skills and Habits:
Students will demonstrate appropriate work behavior; work productively with others, demonstrate time management skills; demonstrate ability to set priorities; complete assignments accurately and on time Discuss individual interests and aptitudes as they relate to a career; Use job-related terminology; follow written and oral directions.

Apply appropriate Basic Math Skills: 
Students will be able to: Solve basic math problems related to carpentry and/or cabinetmaking with and without a calculator; include basic geometry and algebra skills; solve problems, using board, linear, foot, square-foot, and cubic-foot measurements.; Measure horizontal and vertical surfaces, using millimeters, centimeters feet and inches; Identify fractions, decimals, and percentages.

Demonstrate Problem-Solving Skills:
Students will be able to: Organize and plan multiple tasks, utilizing various resources such as time, personnel, and materials; Analyze problems, identify the causes, and devise plans of action; Identify obstacles, generate alternatives, and choose the best alternatives.

Basic Workplace Competencies
Managing Resources: Determine resources needed to produce a given product or provide a given service.
Solving Problems and Thinking Skillfully: Solve problems and make decisions in work-related situations; Use observation skills to analyze work-related situations; Apply mathematical processes; Apply statistical analysis skills;
Apply measurement and spatial skills
Working Responsibly: Contribute to teamwork
Communicating Effectively: Apply technical writing Skills; Apply written communication skills
School to Career Competencies Please check (x) the competencies addressed by the project
[x  ] Communicate and understand ideas and information 
[x  ] Collect, analyze and organize information
[x  ] Identify and solve problems                                                        Use soft skill evaluation form
[  ] Use technology
[x  ] Initiate and complete entire activities
[x  ] Act professionally
[x ] Interact with others
[  ] Understand all aspects of an industry
[x  ] Take responsibility for career and life choices

Student Goal(s) Once the project begins, ask students to generate one or two personal goals.
EXAMPLES:  
I want to understand the facts about shipping and how it works?  This includes sizes, distances for cost and types of shipping options.    
I want to understand what shipping does to the cost of the product?


Assessment
How do you and the students know the project is a success? What are your criteria for measuring students' achievement of the disciplinary knowledge and applied learning goals of the project? What evidence do they use to demonstrate their progress? What deliverables do they need to complete prior to the final exhibition? How will students self-assess?
Final paperwork completed as individual or group.
Rubric for grading (cost and calculations; material cost; durability; directions/time).

Recommended Resources / Sample Products
Software or Materials Needed
(Examples)
Construction materials—cardboard/tape—cutters 
Teacher-Developed Materials
(Examples of materials that can be shared with other classes. Please attach samples.)
See student worksheet and rubric attached
Teacher must make sure students have definition sheet of shapes and understand geometry angles.
Adaption is to give each group of students a different shape and fill out the final worksheet as a class.
Student-Developed Materials
(Examples of products that can be shared with other classes. Please attach samples.)

Examples of products might include packaging containers from cosmetics to refrigerators.  Students need to be aware of types of boxes used in shipping (closure systems-flap folding).
Websites Used
(Examples)
Suggested Websites: www.woodlinksusa.org" www.woodlinksusa.org ;  www.fedex.com ; www.PackNBoxNow.Com" www.PackNBoxNow.Com 
Final Words
(In a sentence or two, highlight your project’s overall value.)
Hopefully students will find shapes and their uniqueness interesting.  They can see a usage for their geometry class and how applied in the work place—Career opportunity
Teacher Tips 
(Use the first person to share a useful idea that helps with implementation and ensures success. Make it chatty, informal.)
This project really needs the cooperation between the two subject areas.  The math is easy though many students just are not hands-on in nature and find building things difficult.  You must stress the importance of good work in industry.
Extensions
(List any ideas for students who may want to go deeper into the learning standards.)

Research (individually or team) can be done on alternative packaging materials as well as environmental issues.



Timeline
What sequence of teaching and learning experiences will equip students to develop and demonstrate the PTE standards and the Academic standards?  
Academic work with basic geometry must occur first.  Students must have a 3-D basis to build on.  Formula work for surface area must also have occurred.
PTE class must have tables built and ready to dismantle with a current cost per unit to be used.  
Day 1:  present project with PTE lecture on furniture and components used in the industry; Joint lecture then occurs about how to make packing boxes, packing strategies. and packaging material selection.
Day 2, 3 and 4: Students work in groups to design and make their container.  Measurements and work should be done in one day with research done the second day.  Finishing touches are done the 4th  day.
Day 5:  Drops occur and final paperwork done
(Adapted from the Boston Public Schools Signature Projects.)

“What size of box?”

Grades
Model
	Directions followed and done correctly			20
	Product quality/employee performance			10
	Neatness									10
	Accuracy of model							10
Crash Test		        0   1   2   3   4   5   6   7   8   9   10

PAPER WORK DONE						
	Questions answered    	#1		0   1   2   3   4   5   
							#2		0   1   2   3   4   5   							#3		0   1   2   3   4   5     
#4		0   1   2   3   4   5     
Surface area		0   1   2   3   4   5   6   7   8   9   10
		Calculations and work shown
		Neatness					
	
Material cost		0   1   2   3   4   5   6   7   8   9   10
		Calculation –materials and shipping
		Research notes
		neatness
	
						
				Total		___________________/ 100

Deadline –if production deadline is not met, each day delay will be a 10 pt deduction with the contract lost after 8 working (school) days.


Sample Questions

Answer the following questions using correct grammar, spelling and complete sentences.

1.	What are some environmental issues that need to be considered when finding materials to build/develop a shipping container?


2.	When building the box, what was the most difficult issue you had to overcome?


3.	What made your box a success?  What must be changed with your box to prevent damage to the product in shipping?


4.	When calculating a cost factor, what was the most expensive item in the list and why?




























QUESTIONS/PAPERWORK

Rubric  
                  Novice           Practitioner       Apprentice       Expert
 Understanding 
Misses fundamental concepts underlying problem. 
Understands some major concepts, but misses others. 
Solid understanding of a major approach to the problem. Major concepts are understood. 
Solid understanding of a major approach to the problem with indications of alternative approaches, or with sufficient details to show ease in understanding. 
Strategies, &
Reasoning 

Does not know common strategies or procedures for solving problem. Reasoning is muddled or otherwise incorrect. Work cannot lead to a correct solution. 
With assistance can manage common strategies or procedures for solving problem. Reasoning shows a possible approach to the problem. Work could lead to a correct solution, but is not there yet. 
A plan for solving the problem is clearly understood and main procedures and strategies are in place. Reasoning is essentially correct, except for minor aspects. 
Clear evidence of plan for solving problem and all strategies and procedures are clearly understood. Errors are minimal, if present. Reasoning is clear and correct in details as well as in main aspects. 
Procedures & Communication 
Explanation is very sketchy and/or shows confusion or cannot be clarified. 
Explanation shows some of the steps undertaken. Needs help to give full explanation.
Explanation is clear and all major steps are present. Some details may be missed or some language may not be completely precise. 
Explanation lays out problem solution clearly and completely. More than one solution is indicated, or detail of solution shows deep understanding.


