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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
How Sweet It Is?
Project Developed by
Sally Toone, Bill Perry, Joel Caldwell, Chris Comstock
E-mail Address
sally.toone@goodingschools.org
joel.caldwell@goodingschools.org
bill.perry@goodingschools.org
School
Gooding High School
Pathway / Small Learning Community/Academy
Millwork/Cabinetry 
Course Title(s)
Applied Math/Geometry
Time Frame
?????

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
How does the use of orthographic projections, to isometric (30degree) drawings to a rotational view get used in the construction/architecture world?

Overview
Students will be given a candy shape used in today’s market.  They will then research the shape, and find the surface area and volume formulas for those shapes.  Students will then be introduced to software that generates architectural views of shapes.  Orthographic views, isometric views and 360 degree rotations will be developed with final presentation video given to the class.  Students will also make a 3-d model of their candy three times actual size using a CNC (computer numerical controlled) router.

  
Vocabulary/Key Terms
List vocabulary words and key terms essential to student understanding.
      

Surface area, volume—3-dimensional shapes
Orthographic displays, isometric projections and 360 degree rotations
Vanishing points—vocabulary of drafting(program terms)

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?
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)?
Adult Connections Who from the community, workplace, postsecondary and/or industry partnership works with students on the project?

Classroom Activities 
Community Activities
Career Activities

Students will be given  a basic introduction of 3-d shapes with basic vocabulary.
Students will be given instruction of surface area and volume.
Students will be given the candy instruction sheet and expectations explained—research shape, and formulas associated with them.  Calculation page given.
Instruction will be given in basic architectural drafting—orthographic, isometric drawings.
Extension of a rotational view will be introduced.
Instruction will be given in ARGON program.
Students will make a video presentation as an explanation to the class about their shape.  Presentation includes paper work about calculations on surface area and volume.

Once software is learned, this becomes the bases for fabrication and mass production of products.
Research how candy was designed and why.



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" 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.

PTE Content Standard
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.

Demonstrate Knowledge and Use of Process:
Demonstrate drawing and blueprint reading skills; Given a problem demonstrate orthographic and 3-D views; Propose solutions to given problems.

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.


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
[xx ] Use technology                                                                   Use soft skills evaluation form
[x ] Initiate and complete entire activities
[  ] 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.





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?
Understanding of basic drafting techniques:  Do they understand orthographic, isometric and rotational views of a 3-D object.
Understanding of 3-D polyhedron and their dimensions.
Presentation rubric; Peer evaluation also 
Data Collection: Percentage of proficient grades and reflection piece.  

Recommended Resources / Sample Products
Software or Materials Needed
(Examples)
ARGON; marketed by Bridge City Tools—site license 
Teacher-Developed Materials
(Examples of materials that can be shared with other classes. Please attach samples.)
See attached sheet—directions
Student-Developed Materials
(Examples of products that can be shared with other classes. Please attach samples.)

A video will be produced
Websites Used
(Examples)

Final Words
(In a sentence or two, highlight your project’s overall value.)
This puts industry technology into an application series.  Basic modeling used in the industry is explored.  How well can we use it??????
Teacher Tips 
(Use the first person to share a useful idea that helps with implementation and ensures success. Make it chatty, informal.)

Extensions
(List any ideas for students who may want to go deeper into the learning standards.)

Students can calculate the packaging used for candies.  Calculate wrappers, boxes, and empty space.



Timeline
What sequence of teaching and learning experiences will equip students to develop and demonstrate the PTE standards and the Academic standards?  
Students must first understand the concepts of surface area and volume.  This includes the calculation process of each.  Volume and surface area is a 3 week section usually in a geometry class.  This project would take about 4 or 5 days of class time though it could be spaced out in the unit.
(Adapted from the Boston Public Schools Signature Projects.)
Data Collection:
I think the rubric will be our best phase of evaluation.  The rubric will be filled out by students as well as the instructor. 
Math:  Correct calculations of volume and surface area
PTE: Correct construction of program and drafting
ASSESSMENTS: 		                                         GRADING RUBRIC

* Work is for the most part perfect: Solutions are reasonable and		100% - 97%	
well defined; students processes correctly; you did the			 96% - 93%	A	4        Advanced
research, applied academic skills, demonstrated good work ethics, 	 	92% - 90% 	A-
produced a high quality of work.

* You did your work, designed and planned, did quality work with 	 	 89% - 87% 	B+
a few flaws; used academic skills: did work to meet standards, 		 86% - 83%	B	
demonstrated knowledge with sufficient skill.				 82% - 80%    	B-

* Needed help to do work and/or research: had to be given a plan for 	 79% - 77%	C+	3       Proficient
research; required significant help to produce a high quality product; 	 76% - 73%	C 	
have made major errors and/or omitted steps; final product met required 	 72% - 70%	C-
minimal standards.

* You did complete some of the project and/or work; work completed 	 69% - 67%	D+
was of low quality with error and omissions; work did not meet all 	 	66% - 63%	D	2        Basic
required standards.							 	62% - 60%	D-

* You did not complete work or projects; if work or projects were done, 	 59% - below	F	1        Below
they were such low quality, they did not pass; had major errors; met  					Basic         few or no standards; did not show criteria for determining quality.						 
Use Rubric sheet given

Geometry
Shapes Project

Have you ever noticed that nearly everything we eat has a geometric shape?  In this project, we are going to investigate some of the shapes used in our candies.

First, select a shape.

This project requires that you do a bit of research on the shape and a short presentation to the class.  Your presentation will include:
	Video presentation:  orthographic, isometric and rotational view as designed in the ARGON program.

Paper work done
	Definition

Where would you find this object
Other interesting facts—who invented it
Surface area
Volume

	Answer reflection questions



Have fun.  Sign up for a presentation date


















Shapes
1.	M & M Candy, Reeses Pieces		Ellipsoids
2.	Kit Kat Candy Bar				Prismoids
3.	Cup Cakes					Concave forty-gonal frustum
4.	Pringles Potato Chips			Hyperbolic parabaloid
5.	Doughnut					Torus (plural is tori)
6.	Dixie Cup					Circular Frustum
7.	Necco					Disk or Cylinder
8.	Rolo Candies				Circular Frustum
9.	Tootsie Roll					Cylinder
10.	Hershey Kiss				Cone
11.	Stick of gum				Rectangular Prism
12.	Wrapped Caramels			Cubes
13.	Gum Drops					Paraboloids
14.	Jaw Breakers				Spheres
15.	Ice						Prismoids or spherical caps
16.	Reeses Peanut Butter Cups		Concave forty-gonal frustum
17.	Muffins					Circular Frustums
18.	Pizza						Circles or Cylinders
19.	Pieces of Pizza				Sector
20.	Sunburst Candies				Square Prisms
21.	York Peppermint Patties			Cylinders
22.	Whoppers					Spheres
23.	Bubble Gum Balls				Spheres
24.	Cheese &Peanut Butter Crackers	Square Prism
25.	Red Licorice Twisters			Helix
26.	Buggles Corn Snacks			Cones
27.	Cadbury Chocolate			Square Frustum
28.	Andes Crème De Menthe			Prismatoid
29.	DOTS						Paraboloid
30.	Hershey’s Chocolate Bar		Square Tessalation
31.	Jordan Almonds				Ovoid
32.	Sugar Babies				Oblate Spheroid


















Geometry
Shapes Project					Name(s)___________________________

							____________________________________
Candy or Treat
______________________________________________________________________________

Geometric Shape ______________________________________________________________________________

Definition/description: ______________________________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Isometric Drawing
	Include measurements


































Why was this shape chosen for the treat
______________________________________________________________________________
______________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________

List other objects that have the same general geometric shape as the treat and explain its usage.  
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

How could you use this program in another career?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

What are the differences between the steps on constructing the picture on paper vs. on the computer? :
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

What is the most interesting thing you learned?  Any other interesting facts
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Calculations;
Surface Area						Volume					Formula							Formula																												



