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Context

Current status of engineering education at my school. 

K:
Being a pilot school we have a small student body and very limited resources.  I teach the sole engineering class using a modified ETF curriculum.  Limited resources means I typically provide whatever consumables and supplementary resources (equipment, tools, videos, and additional print) materials that are used in the class.  There are no fabrication tools or facilities as my classroom is not a standard laboratory or shop room.  It’s just a typical classroom that you would find on the second floor of any YMCA building, although it does have water (I’m thinking Putt, Putt boat here). If all of the enrolled students attended class every day there would be between 15-18 students, and the room has very little space available for storing project work.  We have access to ten laptops which the students share in producing engineering and/or portfolio related assignments at the end of each trimester.
A: The Learning Center for the Deaf’s technology education consists of me.  My high school has approximately 50 students so there is need of only one teacher.  Technology is not taught as a separate class until the high school level. It is not integrated in any of the subject matter.  In the fall I will have a larger classroom so that the students have more space to create (but there is little storage space).  We do have access to Mac laptops, a woodworking classroom, and some equipment IN the school’s maintenance department. 

B: I am the only science teacher at the Southeast Alternative School. However, I collaborate extensively with the math and Language teachers in order to integrate cross curricular projects which can provide assessable student work. The Southeast Alternative Cape Cod campus has approximately 25 students with varying levels of abilities, aptitudes, and motivation. Some students will go on to college and some will live in restricted settings due to their particular needs. Thus far I have provided all the materials, textbooks, and initiative for all engineering related curricular material.
My assessment of STEM graduation requirements at my school.

K:
My school is a grade 10 thru 12 alternative education facility which requires nine credits, or the equivalent of three full-year classes, in both math and science for graduation.  The engineering class is one of four science classes that students may pass to meet the graduation requirement. Not all students will take the engineering class. During the past five years the school has emphasized literacy, language and math skills.

A: The Learning Center for the Deaf (TLC) requires 4 years of science and math.  A two-day per week technology /engineering course for one year is also required.  STEM classes are valued; however, ELA is the priority.

B:
Each student must complete 4 years of science and math and pass the MCAS science and math exams to graduate from the Southeast Alternative School. Additionally, all students must meet the STEM requirements from their sending district. Most districts require Biology and Algebra 1.
Other details that impact teaching and learning at my school.  We consider these the “constraints” that impact teaching and learning.

K:
My students typically range in age from 17 to 21 years old, have a wide range of math and communication skills, and have arrived in my classroom after having voluntarily or involuntarily, left one or more of their previous schools.  It’s not uncommon for my students to have been out of school for one or more years, to be involved with the legal system, or to be a parent.  Sometimes they arrive in our school because of safety issues in their previous school.  Beyond these life situations, or perhaps because of them, our biggest constraint to their success is poor attendance.    
A:  The students who I teach range in age from 14-22 years.  Their abilities range from college bound students to students working on basic life skills.  Many have multiple physical, cognitive, and social issues in addition to deafness.  All classes are taught in ASL, spoken English is taught as a separate class. TLC has a bilingual education philosophy where ASL is used to teach English as a second language. All my students are considered underserved.   
B: Students at the Southeast Alternative School have a wide variety of abilities, aptitudes, and motivation. Some will go to college and some need help with basic living skills. This wide range of abilities can make it a challenge to meet the needs of every learner. Additionally, we have entered into a lease with the YMCA in Sandwich which will require us to move our classrooms each year. This arrangement will make it hard to store equipment and supplies. 
Action Plans

We are planning to create and/or improve on our technology course to meet the unique needs of our students.

Much of our planning time is spent on modifying existing curriculum or searching for appropriate curriculum to meet the needs of our students.  

Our focus is to develop a capstone-like project that is geared to maintain high motivation, contains a variety of hands-on activities, provides opportunity for a wide range of skills and abilities, and has a balance between student creativity and support constructs to guide their learning.  The timeline for the project is defined only by the individual tasks involved instead of amount of class time so that the unique constraints of our populations are served.

Our goal is for the students to use project based learning to gain an understanding of the engineering process.

Action Plan #1

Solar Cooker

Using the engineering design process, the students will build a solar cooker that will either cook a hotdog until it splits (Kayem franks WITH skin) or to melt chocolate and a marshmallow to make a delicious s’more.  Materials to build the cooker include cardboard boxes, shiny silver laminate from Flexcon (or aluminum foil), tape, and clear contact paper.  This project must be done in early fall or late spring to maximize the strength of the sun (sun angle).

Students will:

· Document each step of the project by taking pictures and/or videotaping.

· Organize the visual media into a poster, bulletin board, and/or PowerPoint AS they are moving through the process.

Steps:

· Identify the problem(s) in their own way.

· Research types of solar cookers that exist.  Determine how they work. Discuss conduction, convection, radiation, and solar angle as it relates to the solar cooker.

· Determine the minimum temperature needed to cook the item.

· Create a list of the materials needed and what materials are available.

· Determine other constraints that may impact the construction.

· Either as a whole group, small group, or individual, sketch possible designs using orthographic and isometric drawings.

· Discuss each design to share ideas.

· Determine the best possible design based on the ideas generated.

· Either as a whole group, small group, or individual, constructs the solar cooker.

· Test (record time vs. temperature data), compare, and evaluate their cookers.  List ways to make changes.

· Redesign and retest.

· Communicate their results by sharing PowerPoint, movie, or poster.

ACTION PLAN #2

STRAW STRUCTURE
Using the engineering design process, students will design and build a free-standing tower that will support a minimum weight of 1 lb for a minimum of ten seconds.  It is suggested that this activity be presented after the solar cooker since there are more constraints in this project.

Constraints

· Students are given 40 straws & 50 small paper clips to construct the structure.

· Students are allowed to use tools like a drawing compass, a pair of scissors, and a ruler but they cannot be part of the structure.

· The structure must be self-supporting and free standing.

· The minimum height is 30 cm.

Students will:

· Document each step of the project by taking pictures and/or videotaping.

· Organize the visual media into a poster, bulletin board, and/or PowerPoint AS they are moving through the process.

Steps:

· Identify the problem(s)and constraints in their own way.

· Determine and represent the height of 30cm.

· Research types of structures to determine common characteristics.  Introduce and discuss the physics involved including the forces of compression, tension, live/dead weight, points of strength and weakness, etc.)

· Experiment with the material to determine the best way to connect them.

· Either as a whole group, small group, or individual, sketch possible designs using orthographic and isometric drawings if appropriate.

· Choose the best idea.

· Create the structure.

· Test it to see if it meets the constraints.

· Rebuild or improve if necessary.

· Communicate their results.

Outcomes for both Action Plans: 
Formative assessments: a rubric of the visual media generated for each step or group of steps.

Summative assessment: Using the visual media of this process, students are videotaped explaining the process.  This is put on a CD and shared with parents, teachers, other staff, or each other. Models will be placed on display.
Describe how success will look.

K:
To me a successful team will have created a final product, while having exhibited an ability to work cooperatively.  They will also have demonstrated a working knowledge of the engineering design process by explaining the process and presenting their design(s) to their peers, or others, through a PowerPoint presentation, followed by a question and answer session.   

A: I will consider this activity successful if the students are engaged, if they are able to work in a group or team, if there is a low level of frustration and maintain a challenge, and if they can communicate at least one concept that they have learned. 

B: I will consider these projects to be a success if each student produces at least one deliverable in order to show mastery of the EDP. Although content standards are being introduced and presented, the point of these projects is to expose the students to the EDP in two quick builds which assess only their mastery of the EDP in order to speed up the project process to maintain student enthusiasm and momentum for the project. 
