STEM Leadership Endeavor Project Terence Blanch 2013

Cross curricular use of NASA education materials to promote interest in STEM career fields
Setting 
     The leadership program was conducted at Pencader Charter Business and Finance Charter High School located in New Castle, Delaware. The school campus was set on the banks of the Delaware River just south of the city of Wilmington. The school was in an industrial/ commercial complex. Memorial had an enrollment of 405 students. Pencader Charter High School is a six year old stand-alone public school that was the only business school in the state. The school had been under formal financial review by the Delaware board of Education for three years. In Delaware, charter schools receive less funding per student than public schools that are not charter schools. The funding was sixty percent of the amount per student. Charter schools must find funding sources to balance the costs and Memorial Charter has had difficulty raising the need funds. The formal reviews had created an exodus of students from a high attendance of 635 to the current number of 405.
Number of Educators, Grade Level(s)  
The program involved teachers from several disciplines. There were four science teachers, one physical education teacher, four math teachers, two English teachers, one psychology teacher and one art teacher. It was surprising that the entire business and social studies departments did not feel that NASA could supply resources that would be usable in their classes.  
Standards Addressed  
Science Standards 
Science Standard 1 Nature and the application of Science and technology
Understand that: Scientists conduct investigations for a variety of reasons including to explore new phenomena, to replicate other’s results, to test how well a theory predicts, to develop new products, and to compare theories. 
Be able to: Identify and form questions that generate a specific testable hypothesis that guide the design and breadth of the scientific investigation. 
A. Understand that: Science is distinguished from other ways of knowing by the use of empirical observations, experimental evidence, logical arguments and healthy skepticism.  
Be able to: Design and conduct valid scientific investigations to control all but the testable variable in order to test a specific hypothesis. 
C.  Understand that: Theories in science are well-established explanations of natural phenomena that are supported by many confirmed observations and verified hypotheses.  The application of theories allows people to make reasonable predictions.  Theories may be amended to become more complete with the introduction of new evidence.
Be able to: Collect accurate and precise data through the selection and use of tools and technologies appropriate to the investigations.  Display and organize data through the use of tables, diagrams, graphs, and other organizers that allow analysis and comparison with known information and allow for replication of results.  
D.  Understand that: Investigating most real-world problems requires building upon previous scientific findings and cooperation among individuals with knowledge and expertise from a variety of scientific fields.  The results of scientific studies are considered valid when subjected to critical review where contradictions are resolved and the explanation is confirmed.  Be able to: Construct logical scientific explanations and present arguments which defend proposed explanations through the use of closely examined evidence.  
E.  Understand that: In communicating and defending the results of scientific inquiry, arguments must be logical and demonstrate connections between natural phenomena, investigations, and the historical body of scientific knowledge. (American Association for the Advancement of Science, 2001)
Be able to: Communicate and defend the results of scientific investigations using logical arguments and connections with the known body of scientific information.
F. Understand that: Knowledge and skill from sources other than science are essential to scientific inquiry.  These include mathematics, reading, writing, and technology.
Be able to: Use mathematics, reading, writing and technology when conducting scientific inquiries. 
Science Standard 3 Energy and Its Effects 
The flow of energy drives processes of change in all biological, chemical, physical, and geological systems.  Energy stored in a variety of sources can be transformed into other energy forms, which influence many facets of our daily lives.  The forms of energy involved and the properties of the materials involved influence the nature of the energy transformations and the mechanisms by which energy is transferred.  The conservation of energy is a law that can be used to analyze and build understandings of diverse physical and biological systems.
A.  Forces change the motion of objects. Newton’s Laws can be used to predict these changes. 
B.  Forces are mechanisms that can transfer energy from one object to another.  A force acting on an object and moving it through a distance does work on that object and changes its kinetic energy, potential energy, or both.  Power indicates the rate at which forces transfer energy to an object or away from it.
C.  An object has kinetic energy because of its linear motion, rotational motion, or both.  The kinetic energy of an object can be determined knowing its mass and speed.  The object’s geometry also needs to be known to determine its rotational kinetic energy.  An object can have potential energy when under the influence of gravity, elastic forces or electric forces and its potential energy can be determined from its position.  


Summary of Project
Often I get students that have decided that STEM fields are not what they want in college, but after a semester of physics they discover that science is not so bad. Unfortunately I teach seniors and they have made choices outside of STEM pathways. I am hoping that this program will get students thinking positivity about STEM fields earlier in their academic careers by using NASA materials in science, business, physical education, math, English, history, art and social studies. 
This professional development will occur in Pencader Charter Business and Finance High School. It will be a school wide program encompassing as many subjects as possible. The student population is 400 and many students will see NASA materials in multiple classes from ninth to twelfth grade. 
Each department will have different learning goals, but overall the learning goal will be to increase student engagement through the use of NASA STEM materials. To give examples, the physical education and health departments are going to focus on NASA’s Train like an Astronaut program to provide a reason for health management and physical fitness. The Business department will use material about how NASA changed my everyday life in lessons on business opportunities that sprout from technical advancements. The English department wants to use communication transcripts from the Apollo mission and astronaut journals and a part of the study of non-fiction. The social studies department is looking at the “Be a Martian” website for lessons in establishing a government on Mars. The math department will use Space Math to provide reinforcement of math skills and problem solving. The Science department will use NASA resources in physical science, chemistry, biology, environmental science and physics, including information and resources from the Endeavor NASA Mars course to teach chemistry and physical science. 
The professional development will be conducted the week of fall semester exams in small groups with each participating department. Some departments are only one teacher and these sessions many be combined with another department. The professional development will be conducted at Pencader Charter High School and the teachers will have access to computers. This will be an informal professional development program conducted in small groups. 
The pre survey will ask about the use of NASA material prior to the professional development, knowledge of NASA material and materials the teacher would like to see available from NASA. It will also include a section about expectations and learning outcomes.  
The post survey will have questions about the use of NASA materials, the quality of the materials and the learning outcomes. 
I have three outcomes that we can hopefully meet. Often teachers are not aware of great resources and the first outcome is to show them what some of the NASA and NASA themed resources are. Second outcome is to create a boost in moral through a collective endeavor. Several teachers are really pumped about incorporating the materials into their classes and I hope we can carry this momentum through the spring semester. Third outcome is to create an interest in STEM related business fields. I remember a student yelling at me in chemistry class about how she would never need any chemistry in her business because she was going to open a cosmetics company. Often the obvious is right in front of the student’s nose but they fail to see it because they have not been exposed to the possibilities of STEM fields. Maybe we can create an interest in the fields that will actually be growing when these kids get out of college. 
Another side objective is to increase the use of technology by some teachers. I am planning to use Evernote as an idea sharing system, self-made videos as teaching tools and Prezi as a presentation tool. Some of the teachers are interested in the Unit pages idea from the Methods of Stem Class and I am going to help them with implementing those strategies in their classes

Follow up will be conducted during planning periods and after school meetings. The school consists of two buildings and the only difficulty will be chasing the teachers down during planning periods. I would also like to use teacher check lists to see how they are using the materials and what type of support they would need. 
Data collection will include pre and post surveys. Teachers will be interviewed after they have used the materials and if possible students will be surveyed. The teachers will complete a brief evaluation of the resources and the use of the resources to meet learning objectives. 

Web site https://sites.google.com/site/pcsseniorproject11/ 
Prezi:http://prezi.com/pqahyiputhci/nasa-endeavor-leadership-program/?auth_key=243133bbc150fe439d756a1aab20d5dab258db06

Pre-questions Survey List  
NASA Endeavor Science Teacher Certificate Program
Professional Development Survey  
Welcome to the Pencader Charter Professional Development program through the NASA Endeavor Science Teacher Certificate Program. The Endeavor program information can be found at http://www.us-satellite.net/endeavor/ 
This survey will ask you questions about how NASA materials have been used in your classroom. When the program is completed you will be asked to fill out a second survey. Thank you.                                                              
	
	Often
	
	
	
	
	Never

	
	1
	2
	3
	4
	5
	6

	Have you used NASA materials in your lessons?
	
	
	
	
	
	

	Are topics related to science, technology, engineering (problem solving) or math part of your course curriculum?
	
	
	
	
	
	

	Do you have students that are not engaged in class materials?
	
	
	
	
	
	

	Do you use outside sources for lesson plans or ideas? 
	
	
	
	
	
	

	Do you integrate technology with your instruction?
	
	
	
	
	
	

	Do you use videos? 
	
	
	
	
	
	

	Do you assign homework?
	
	
	
	
	
	

	Do you assign projects?
	
	
	
	
	
	



Brief Description of the Actual Professional Development Training  
Brief Outline of the Activities in the “Unit” or other, with approval
NASA data, assets, curricular activities included
Follow-up Activities and Post-questions Survey List  - 30 days+ after training
NASA Leadership Post survey      Teacher   _______________  Class __________
Using NASA resources in the classroom
Please complete this survey after using a NASA resource in your classroom 
	
	Often
	
	
	
	
	Never

	
	1
	2
	3
	4
	5
	6

	Where you able to incorporate NASA resources in your classroom?
	
	
	
	
	
	

	Were you able to find material the connected to topics in your curriculum?
	
	
	
	
	
	

	Did you have difficulty find appropriate materials? 
	
	
	
	
	
	

	Did the materials require the use of technology to use them in the classroom?
	
	
	
	
	
	

	Would you use NASA materials again? 
	
	
	
	
	
	

	Rate your student’s engagement while using NASA materials
	
	
	
	
	
	

	Did the NASA materials help you reach your learning objectives?
	
	
	
	
	
	

	Would you recommend NASA materials to other teachers in your discipline? 
	
	
	
	
	
	





Please describe your use of NASA materials 

[bookmark: _GoBack]Please describe your experiences with the closing of Pencader Charter.


Has the state of Delaware done the correct action to positively enhance the education of the students attending Pencader Charter? 

Has the events involving the board of education and Pencader Charter influenced your willingness to teach in Delaware public schools? 

Please provide any other comments about this matter 





Outcomes
· Survey Results/Comment on the “content” included in the project 

Survey Results/Comment on the “pedagogy” in the project  
Was your professional development successful? Why or Why Not?  
How did this project relate to the readings?  Cite two examples
How did this project relate to the readings?  Cite two examples
Appendix (“Pick-me-Up Project)


