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School to Career
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
A Project to “DIE” for
Project Developed by
Sally Toone, Joel Caldwell, Bill Perry
E-mail Address
sally.toone@goodingschools.org" sally.toone@goodingschools.org
joel.caldwell@goodingschools.org
bill.perry@goodingschools.org 
School
Gooding High School
Pathway / SLC /Academy
Cabinetry/millwork
Course Title
Algebra—designed for Algebra 2 but could be made for an Algebra 1 class.
Geometry could make adaptations for this project.

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 are linear equations related to real world situations and add to the basis of what we technologically can do. 

Overview
Students will incorporate measurements, drafting skills and linear equations in a blend of a project.  Students use the local cemetery as the basis for this project.  They each model a particular tombstone and then with their information, they write linear equation that a laser cutter would use to cut the tombstone.  The equations will be viewed in a graphing calculators


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

Measurements—inches, centimeters,
Linear Equations—x-axis, y-axis, variables,
Drafting—Orthographic views, Isometric views, 
Scaling—Full, half, ratios


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, post-secondary and/or industry partnership works with students on the project?

Classroom Activities 
Community Activities
Career Activities

Students will be given instruction on linear equations which includes the graphing calculators.
Students will then take a field trip to the local cemetery.  This is after a quick lesson on the layout of a cemetery.  It is a grid system of sorts and you need to do the work ahead of time to know your local history and pattern.  You also need to pick the tombstones ahead of time at the cemetery (can be a family member also-it can’t be flat).  Have students (usually in pairs) randomly draw a place on the grid system for their tombstone.  Once the tombstone is located, the students need to take all measurements, and make  general drawings for classroom work.
The PTE instructor at this time gives instruction in orthographic drawing.  These will be done to full scale as industry requires.  
After orthographic drawings are complete, Scale (half) models are made – usually out of stryofoam.  Again the PTE instructor helps with this process.  At this time a volume calculation is done for math class.
At this point, the students take the front view of the orthographic drawing and put it on graph paper in a scale of ¼” = 6 in. Labeling becomes important.  Once this process is done, students will write a linear equation for each line on the graph paper drawing.  Instruction needs to be done with limits on the graphing calculators.
The final step of the project is to graph the picture in the graphing calculator.  The instruction at this time needs to include letting students know that laser cutting and computers is actually equations in math.


Cemetery—local history and local personal on cemetery grid system.
Visit Manufactures-laser cutters and drafting of various equipment and products.  Can be tombstones, metal work, die cutting.



Academic/PTE Rigor
Content Standards Use the space below to list the state content standards addressed by the project. (A list of 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.

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
[ ] Communicate and understand ideas and information 
[x] Collect, analyze and organize information
[x] Identify and solve problems
[ ] Use technology
[x] Initiate and complete entire activities
[ ] Act professionally
[x] Interact with others
[ ] Understand all aspects of an industry
[ ] Take responsibility for career and life choices
Student Goal(s) Include student personalized goal(s)




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?
There is a rubric that goes with this project.  In the rubric you will find several soft skills are also included.  We need to include more pieces in the rubric on construction.  This is done by the PTE instructor.  
There is also the assessment of the math components in a test or quiz.


Recommended Resources / Sample Products
Software or Materials Needed
(Examples)
graphing calculators and their use; Building materials for models; shop cutters 
Teacher-Developed Materials
(Examples of materials that can be shared with other classes. Please attach samples.)
See powerpoint:  Make student handout from powerpoint for students
Student-Developed Materials
(Examples of products that can be shared with other classes. Please attach samples.)

Student handout; Student building material
Extensions
This project can go off in many directions. 
Math -- The math doesn’t have to just be at linear equations, it can go into quadratic equations for curves.  Geometry classes can use the drafting and scale modeling.
History can get more involved at the local level—community involvement—speakers
English—writing some family history if students use a family tombstone.
Final Words
(In a sentence or two, highlight your project’s overall value.)
This project takes time.  Students love going out of the classroom.  You actually add a history lesson with the trip to the cemetery and the role cemeteries play in our culture.  
Teacher Tips 
(Use the first person to share a useful idea that helps with implementation and ensures success. Make it chatty, informal.)
This project is out of the box.  Students are travelling between buildings and are working a bit of everywhere.   Be prepared to not be in total control.  You need to have a conversation with students on their behavior and how to behave when doing a project.


Timeline
What sequence of teaching and learning experiences will equip students to develop and demonstrate PTE standards and the Academic standards?
This project takes time within a unit of linear equations.  It takes a field trip to the local cemetery for the initial data collection.  Work is then done at the building.  Use due dates throughout the project as aligned with the departments.
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PROJECT COMPONENTS

Assignment of tombstone to each pair.

Finding actual measurements of tombstone

Make drawings of tombstone: top, front and                          	side views with measurements.

Make three dimensional model to scale

Put front view on graph paper to scale with labeled vertices.

Make line equations to match graph paper drawing.

Put in graphing calculator.

























































The Cemetery

You and your partner need to find your tombstone.

Measure the dimensions of the headstone as accurately as possible. (flatten out the top if curved.

Make necessary drawings while at the cemetery of the tombstone to use in class.  

Be as accurate as possible with measurements.



























































Draw orthographic and isometric projections of a headstone

Orthographic

Top, Front, Side Views



Isometric

3-dimensional model

(half scale)







Top View

Stand and look  

straight down

Front

Look at it

 straight on

Side view

Stand on the right

 end and look at it























































Draw orthographic projections



ORTHOGRAPHIC



Means perpendicular

2-dimensional drawings: (top, front, and end view).

Look straight on and follow example in class

As we practiced in class 

























































Model

Use half scale to make an actual model of the tombstone

Calculate the volume of the model tombstone 

Volume: l*w*h

























































GRAPH  PAPER

Use the given scale for drawing the front view on graph paper.  

 ¼” =6”

Done in quadrant 1

Label the vertices on the graph paper. (Make a copy)

Make equations of the lines of front view to graph.























































































Equations to “DIE” for

Y = MX + B   Consider the slope, remember rise over run between two points.

Remember horizontal lines are Y = lines

Vertical lines are X = lines

What about vertical lines?  Vertical lines cannot be graphed on the calculator because they are not functions.  What can you do?

You need to trick the calculator into a REALLY big slope.  Y = 1000(x – 4)


























































You must limit the domain to reduce the number of overlapping lines

Sample:

        Y  =  (2x – 3 ) / (x >3) / (x < 7)

                           start and stop points on  x  axis

		   Y = (6) /(x > 2) / ( x <  8)

	      Y = (1000(x – 4))/(x < 4)/(x > 4.1)































































DUE DATES

October 11 & 12 – trip to cemetery

October 22 – Orthographic drawing due

October  31 -- Models due

December 9th – Front view due with labeled        		vertices due.

December 13th – First three equations due of 		tombstone and tried in calculator.

December 19th – Completed equations and picture 	in calculator.  
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Model

Use half scale to make an actual model of the tombstone

Calculate the volume of the model tombstone 

Volume: l*w*h
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A PROJECT TO DIE FOR
RUBRIC

Name(s)_____________________________________________________________

Model 
	Model       
To scale   5 pts      		______________________________________
Construction        10 points	______________________________________
Neatness    5 points		______________________________________
				
	Volume	  	Drawings    (5 pts)	______________________________________
Calculations   (5 pts)	______________________________________
	On Time     5 points			______________________________________

Graph Page
	Front view    10 points  			_______________________________________
labeled vertices    5 points 		 _______________________________________
Graph page with equations       15 points 	_______________________________________
	On Time          5 points			_______________________________________
In Calculator    10 points  			________________________________________

			Total ________________________________________/80
	

There is a power point that we made to go with this project.  I will forward it as requested.
Data Collection:  
A grade of proficient in the academic class at the end of the unit is expected.

There is a rubric for the scale drawing, 3-D model, equations and graphing calculator picture.

Soft skill rubric is also used.


