Raphael Matty 2010

Action Plan:  Chemistry based Capstone experience 

Design a water filter that is appropriate for a specific location that removes undesirable material because it is harmful or creates unpleasant taste. 

Location Newburyport High School

	Course

	 Robotics

	Advanced CAD - Pro/Engineer™

	CAD - Pro/Engineer™

	Introduction to Web Design

	Intermediate Web Design

	Advanced Web Design

	Engineering the 21st Century 

	Industrial Design 

	Introduction to Video Production

	Intermediate Video Production

	Advanced Video Production

	Broadcast Journalism 

	Theater Set Construction


Context: Newburyport High School is a traditional high school that plans to prepare students for college whether they want to go or not. The school requires students to take core classes in English, math, science, and social studies. Only two years of science are required, although many electives are offered, and they are very popular; most students take science all four years. Outside of the science department there is a technology department that offers the classes seen here on the left, none are required.

These classes stand alone and so I don’t know that they accomplish the task of exposing students to STEM careers because only students that are interested sign up for it. 

My district currently only requires two years of science, and three years of math. English and social studies both have four year commitments. In addition, band is a club, although many other art classes are offered, sports are pay to play.  Science has pushed to create a three year requirement, current freshman will have to meet that requirement. 

Newburyport offers many electives and contains a majority of highly motivated students. This means that they score well on the MCAS and have a high percent of students graduate and go on to college 
Action plan: 

These two actions will be an attempt to integrate a capstone experience into a high school chemistry class. The actions were chosen because they fit well into laboratory activities that already exist in a chemistry curriculum. The challenges of an engineering experience in a chemistry atmosphere are lack of understanding in chemical concepts and safety. Students can’t be set free with materials in a chemistry wet lab environment. 

Action 1 – Early fall (September or October) 2 to 3 days
  Filtration – Students will develop a method of filtering sand, salt, iron, and seeds. The goal is to create a plan that describes the process completely, have the students follow the plan, and then analyze how effective it was. They can then redesign the filtration method and try again. Success is determined by the complete separation of each component which will be analyzed by measuring the mass of each substance and comparing it to class averages. 

  Formative assessment:

· filtration plan written

· observation of filtration method (do the students follow their plan)

· redesign of filtration method

· verbal analysis of what happened

Summative assessment

· data showing mass of each substance
· 3D sketch of filtering system
Action 2 – Spring (March or April) 2 to 3 weeks
  Filtration – Students will develop a method for filtering drinking water in order to remove contaminants that are harmful to human health, or cause unpleasant taste. This action will be much more involved, requiring research and the creation of a prototype.

Many students at Newburyport High School believe the drinking water to be contaminated and have a bad taste. This belief is unsupported by evidence, although taste is subjective. Students will begin by reading articles about areas with poor water quality, and studying drinking water to gain a foundation in the area. They will test the water at school using a water testing kit. The water will also be tested commercially by a local water testing lab to give a more detailed report and a comparison of the results. Students will analyze the results and then research possible solutions. Materials will be given to the students that coincide with the researched methods and students will create a mock water filter. The water will be tested after filtration and the filter will be redesigned until significant improvement is measured. Students will report back to the class on their success and failure and then work to design a prototype that could be turned into a commercial  product. Possible factors to consider at this point are
Portable vs. stationary

User (personal, family, school, town?)

Budget, materials, and environmental impact

Students will be given a budget but are allowed to go over budget if they find outside financing. (I will provide certain materials, if they want other materials they will have to provide them at their cost)

The prototype will be created in a 3D drawing program like solidworks, but after they have amassed all the materials. 
Formative assessment:

· 2 Group presentations during  the process

· Data analysis

· Mock up and redesign 

· Pencil drawings of designs

Summative assessment:

· Final group PowerPoint 

· Data from water filter

· 3D model 

· Cost analysis and environmental impact summary

· A working prototype

These actions will be carried out with 10th graders in a “principles of chemistry” class. Students are under achieving due to lack of motivation or possible learning disabilities. The class will most likely be team taught which means that myself and a special education teacher will be present in the room each day. The main chemistry concepts for both actions are chemical and physical properties of matter. Other topics that will be important are solubility, properties of ions, concentration, mixtures, and polarity.
The school consists of 98 percent Caucasian students from middle to upper middle class income. The students in this class have been placed here because they were the lowest achieving of their peers. The goal is to use the EDP to create interest and motivation for the topic. Small groups, use of technology, and assessments that allow visual, verbal, written, and physical products are used to maximize different learning styles. 
I think the project will be successful if I can have all students participate in at least 2 of the major activities, (testing water, research solutions, design a filter, build a filter, 3D model in Cad, present information) and if they can create water filters that meet the goal of reducing contaminants. I am also hoping to emphasize the need for engineers and people who are conscious of the environment in order for us to continue living the life we have become accustom to.
Massachusetts Standards - Properties of Matter

Central Concept: Physical and chemical properties reflect the nature of the interactions between molecules or atoms, and can be used to classify and describe matter.

1.1
Identify and explain physical properties (e.g., density, melting point, boiling point, conductivity, malleability) and chemical properties (e.g., the ability to form new substances). Distinguish between chemical and physical changes.

1.2
Explain the difference between pure substances (elements and compounds) and mixtures. Differentiate between heterogeneous and homogeneous mixtures.

1.3
Describe the three normal states of matter (solid, liquid, gas) in terms of energy, particle motion, and phase transitions.

