I. Title of Project 

Incorporating NASA Resources and the 5E’s Learning Cycle into Science Curriculum 

II. Curriculum Topics, School Name(s), Number of Educators, Grade Level(s)  

A variety of different topics, including curriculum topics, were discussed during the workshop (see Appendix PowerPoint Presentation).  For example, information about the Endeavor Teaching Credential program was discussed at the beginning of the presentation.  Also, how to access NASA education resources and navigate the website was discussed.  Furthermore, an example of how to incorporate NASA Mars data as well as the 5E’s Learning Cycle format into the curriculum was presented to the teachers.  Lastly, a take home curriculum, including how to incorporate NASA resources and local resources into an ecology and Earth science lesson plan, was given to teachers.  

The workshop was held after the Fresno County’s Office of Education Interactive Science Notebook Workshop (see electronic portfolio for emails regarding workshop).  A variety of grade levels and schools were present at the workshops.  Grades 6-8 were present for the May 30th workshop while grades 9-12 were present for the May 31st workshop.  The schools that participated in the workshops were from Fresno County, and examples include Central, Mendota, Fresno, Sanger, Tipton, and Caruthers Unified School Districts.  A list of the participant names for both days is listed below.  There were a total of 22 teachers that attended the workshop (see electronic portfolio for sign-in sheets).  

	Participants (5/30)
	Participants (5/31)

	Grades 6-8
	Grades 9-12

	Martha Rodriguez
	Sara Meadows

	Becky Horg
	David Urecco

	Diane Kruse
	Russell Mar

	Ken Kister
	Marcella Mayfield

	Joanna Siapin
	Glady Ruiz

	Craig Aldridge
	Tom Turmon

	Anthony Tosto
	Lesly Gates

	Tara Greenmyer
	Georgina Buwell

	Valeria Johnson
	Tiffany Adams

	Mark Keehnel
	 

	Brian Whitehead
	 

	Nikki Luckin
	 

	Katie Navarrette
	 










III. Standards Addressed 

The standards addressed include ecology and environmental science for 9th grade Integrated Science Students.  Although the standards were for a specific content area and the teachers taught a wide variety of content areas, the presentation included how to access NASA resources online that will help with other content areas.


California Science Standards:  
	CALIFORNIA CONTENT STANDARDS: BIOLOGY/LIFE SCIENCES

	Ecology

	6. Stability in an ecosystem is a balance between competing effects. As a basis for understanding this concept: 

	b. Students know how to analyze changes in an ecosystem resulting from changes in climate, human activity, introduction of nonnative species, or changes in population size.



	California Geology

	9. The geology of California underlies the state’s wealth of natural resources as well as its natural hazards. As a basis for understanding this concept:

	c. Students know the importance of water to society, the origins of California’s fresh water, and the relationship between supply and need.



IV. Summary of Project 

The purpose of the project was to expose teachers to the NASA Endeavor Program; different NASA education resources; the 5E’s Learning Cycle; and to provide them with a take home lesson plan.  Another purpose included inspiring teachers to access the NASA data and incorporate it along with the 5E’s Learning Cycle into their own science curriculum.  First, the NASA Endeavor Program requirements were discussed with the teachers.  Then, the teachers were directed to different education websites that have useful teaching resources.  Since teachers from different disciplines attended the workshop, they were shown resources on the NASA website that would help them with their content area.  An example includes showing the biology teachers how to access data and educational resources on humans in space.  Next, teachers were taught how to incorporate the 5E’s Learning Cycle into their lesson planning based on the BSCS 5E Instruction Model (please see syllabus regarding bonus points below).  Lastly, teachers were given examples and take home curriculum that shows them how to incorporate NASA data and resources into their science curriculum.  This presentation meets the first and third objective of the course (see below).





V. Pre-questions Survey List 

The pre-survey questions given to the teachers are listed below.  
NASA Endeavor Fellow Presentation
Melissa Payton
Pre-Survey:  Please answer the following questions.
1. How often do you use the NASA teacher resource website (circle one)?
Never                               Always
      1  2  3  4  5  6  7  8  9  10
2. How familiar are you with the 5E’s Learning Cycle (circle one)?
Not at all                        Extremely
      1  2  3  4  5  6  7  8  9  10
3. What would you like to learn from this presentation?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
VI. Brief Description of the Actual Professional Development Training 
The actual professional development training included showing the teachers the resources available, including lesson plans, on the NASA education resource website.  The training also included exposing them to the steps of the 5E’s Learning Cycle based on the BSCS 5E Instructional Model.  Then, the training provided them with a lesson plan that incorporates both NASA resources and 5E’s Learning Cycle.  Even though the teachers are from different science disciplines, the lesson plan shows them how they can use NASA data from their discipline along with the 5E’s Learning Cycle to create their own lesson plans.  
VII. Brief Outline of the Activities in the Unit 

The take home unit given to teachers incorporated the NASA 3D view, Harnessing Nature, book as well as the 5E’s Learning Cycle into ecology and environment science curriculum.  A brief outline of the unit is listed below, and the unit is provided in the appendix.

· Engage:  Video
· Explain:  Advance Organizer/NASA 3D View Book
· Explore/Elaborate:  Research 
· Extend/Evaluate:  Research Poster
· Extend/Evaluate:  Debate

VIII. What NASA data did you include? 

In the presentation, there were two types of NASA data.  The first included using data from Mars to teach Earth science (see Appendix PowerPoint Presentation).  The second included utilizing the NASA 3D View book, Harnessing Nature, that focuses on ecology and Earth science (see Appendix Lesson Plan).

[image: cover of Harnessing Nature]http://www.3dview.org/resourcesnew/systems/book/index.html


IX. Follow-up Activities and Post-questions Survey List. 

The post-survey questions given to the teachers are listed below.  Like in all of the college courses and professional workshops/seminars I have attended, this survey was given to the participants at the end of the workshop.  In fact, a post-survey was given to the teachers at the end of the Interactive Science Notebook workshop by the county science consultant to determine success of workshop.  The answers to questions on the post survey were compared to the answers on the pre-survey to determine workshop success.
NASA Endeavor Fellow Presentation
Melissa Payton
Post-Survey:  Please answer the following questions.
1. How often do you think you will use the NASA teacher resource website (circle one)?
Never                               Always
      1  2  3  4  5  6  7  8  9  10
2. Do you believe using the 5E’s Learning Cycle for lesson planning is effective (circle one)?
Not at all                        Extremely
      1  2  3  4  5  6  7  8  9  10
3. How often will you use 5E’s Learning Cycle for lesson planning (circle one)?
Never                               Always
      1  2  3  4  5  6  7  8  9  10
4. Do you plan on incorporating the Friant Dam Lesson Plan in your curriculum (circle one)?
Yes		No
5. Please write any comments/questions about this presentation.  __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Bonus Points:  

Along with the post-survey at the end of the presentation, an email was sent on July 12, 2012 following up with teachers from the workshop.  Below is the email (the content of the two emails are the same, but to different recipients).  



[image: ]

[image: ]

X. Outcomes 

a. and b.  Survey Results/Comment on the content and pedagogy included in the project 

The content of the workshop included NASA resources while the pedagogy included the 5E’s Learning Cycle (or the 5E Instructional Model).  This information was given to teachers by showing them some of the education resources on the NASA website as well as incorporating it into the take home lesson plan.  Furthermore, this information also included an explanation of the 5E’s Learning Cycle and how to incorporate it into a science lesson plan.  Results from the survey question regarding the lesson plan reveal that more than half of the teachers will be using the take home lesson.  Even if the teachers do not use this specific lesson plan since it does not coincide with their discipline, they can use it as a template on how to incorporate NASA data and 5E’s Learning Cycle into their own curriculum.  To determine if teachers will be more likely to use the NASA website as well as the 5E’s Learning Cycle after attending the workshop, a T-test was conducted on pre- and post- survey questions (see electronic portfolio for actual surverys).  The results of the T-test indicate significant difference between the pre- and post- survey questions.  This reveals that the workshop had an impact on the teachers, and they will be more likely to access the NASA website for data as well as incorporate the 5E’s Learning Cycle into their lesson planning.  Furthermore, the comments given by teachers show that they appreciated and benefited from the information.

	Post-Survey Question:  Will you use the Friant Dam Lesson Plan?

	 
	Total
	Percentage

	Yes
	11
	61.11111111

	No 
	7
	38.88888889



Content/Pedagogy Pre- vs. Post- Survey Question Data Analysis:
	Pre-survey:  Scale from 1-10 (1 is "never" and 10 is "always")
	Mean
	Standard Deviation

	1.  How often do you use the NASA teacher resource website?
	2.90909091
	2.087985583

	2.  How familiar are you with the 5E's Learning Cycle?
	4.90909091
	2.803160272

	
	
	

	Post-survey: Scale from 1-10 (1 is "never" and 10 is "always")
	Mean
	Standard Deviation

	1.  How often do you think you will use the NASA teacher resource website?
	5.88888889
	1.843554396

	3.  How often do you think you will use the 5E's Learning Cycle for you lesson plan?
	6.83333333
	1.886484437

	
	
	

	Comparison of Means
	Calculated T
	Student's T

	T-Test Pre- (Question #1) and Post- (Question #1) NASA Questions
	2.44*
	2.021

	T-Test Pre- (Question #1) and Post- (Question #3) 5E's Learning Cycle Questions
	2.49*
	2.021

	
	
	

	*The means for both sets of questions are statistically significant.
	
	

	
	
	

	The means a statistically significant between the pre- and post- survey questions  
	

	for both NASA resources and 5E's Learning Cycle questions.  
	
	



   Content/Pedagogy and Lesson Plan Comments (see electronic portfolio for survey examples):
	“I will use NASA’s Website.  Thanks!”
	“Well organized and informational.  Thanks!”
	“Informative/Interesting resource”
	“Thank-you!”
	“Good Job!”
In terms of following up with teachers in an email to obtain feedback, that was not as successful.  Unfortunately, I was not able to obtain any feedback through email.  This may be due to the time of year I sent the email—during the summer months the teachers are not in school and may not be preparing for the next school year.  If I could change the presentation, I would have sent the email right after the presentation to obtain follow-up feedback.  However, the teachers did provide their immediate feedback in the post-survey I gave to them right at the end of the presentation.  In the future, if teachers email me for advice or more resources, I will be excited to assist them.   
[image: ]
c. Was your professional development successful? Why or Why Not? 

Even though workshop was successful, I would make changes to improve the presentation in the future.  I believe I did the best job I could organizing and presenting the information.  The information I presented was based on the information I learned from the NASA Endeavor Program.  This information benefited me in the classroom, and I know it benefited the teachers.  However, if I presented the material again, I would make definite changes.  These changes are based on some of the comments provided on the post-survey.   For example, I would present more examples of how to incorporate NASA data into lesson plans.  This includes using the NASA resource page to find specific lesson plan for each discipline (i.e. physics, chemistry, and biology) and giving this lesson plan to the teachers.  By having a lesson plan for their specific discipline, they all would have benefited more from the presentation.  Also, I would provide a resource page that includes a list of specific NASA websites where teachers could find lesson plans for their content area.  Furthermore, I would have emailed the teachers immediately after the presentation to obtain follow-up feedback information instead of waiting.  

d. How did this project relate to the readings? Cite two examples. 

The project related to the reading regarding the BSCS 5E Instructional Model (5E’s Learning Cycle).  The first example included exposing and explaining to the teachers what the specific steps of the 5E’s Learning Cycle through the PowerPoint presentation and a handout.  The second example includes giving the teachers the Friant Dam Lesson Plan, and showing them how to create a lesson plan utilizing the 5E’s Learning Cycle.   

e. Will the teacher do these activities again? and Reflections 

According to the post-survey question listed below, more than half the teachers will use the Friant Dam Lesson Plan.  The percentage would have been higher if I gave the presentation to only biology or Earth/environmental science teachers.  However, I believe all teachers can benefit from the lesson plan.  For example, a chemistry teacher can use the 5E’s Learning Cycle included in the Friant Dam lesson plan as a template for their lesson planning.   I hope that I inspired them to look at the NASA education resources and use the 5E’s Learning Cycle to create their own innovative lesson plans for their science classroom.   
	Post-Survey Question:  Will you use the Friant Dam Lesson Plan?

	 
	Total
	Percentage

	Yes
	11
	61.11111111

	No 
	7
	38.88888889



The preceding data analysis is evidence of meeting objective four of the course (see below).



XI. Appendix: Electronic Portfolio/Classroom Activities/Unit with Assessment 

Optional, bonus electronic portfolio including email correspondence, sign-in sheets, actual surveys, and workshop PowerPoint presentation are included below.
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Classroom Activities:
	Dams and Their Impact on the Environment Lesson Plan

Grade/Course:  9th Grade/ Integrated Science

Time Period:  Four 85 Minute Block Periods

California Science Standards:  
	CALIFORNIA CONTENT STANDARDS: BIOLOGY/LIFE SCIENCES

	Ecology

	6. Stability in an ecosystem is a balance between competing effects. As a basis for understanding this concept: 

	b. Students know how to analyze changes in an ecosystem resulting from changes in climate, human activity, introduction of nonnative species, or changes in population size.



	California Geology

	9. The geology of California underlies the state’s wealth of natural resources as well as its natural hazards. As a basis for understanding this concept:

	c. Students know the importance of water to society, the origins of California’s fresh water, and the relationship between supply and need.



Objective:  Students will be able to analyze the positive and negative impact of dams on the environment.

Description:  The lesson plan focuses on improving students’ science literacy and inquiry skills by learning about the impact of dams on the environment.  First, students will be introduced to the topic by watching and discussing a video.  Then they will read the NASA 3D Book, Harnessing Nature, to learn about the Friant dam.  This dam is located just north of Fresno so students will be able to relate to this book.  After reading the book, they will participate in an inquiry activity where they get into groups; choose a topic related to dams; conduct online research; and record the information they find in their science notebook.  Once they have their information, they will create a poster and present it to the entire class.   Lastly, the students will debate a question about whether or not the dam should stay, and they will participate in a formal class debate. 

Engage:  Students will watch the video and discuss the topic as a class.

[image: ]
Source:  http://www.youtube.com/watch?v=ijrViUf-ADg&feature=related

Explain:  Students will listen to the teacher as he or she reads to the entire class the advance organizer below.   Next, students will improve their literacy by reading the introduction and chapter one of the NASA 3D Book, Harnessing Nature.  

Advance Organizer:  You rely on fresh water every day.  When you bathe, drink, and eat fruits and vegetables you are relying on fresh water.  There are different ways of obtaining fresh water like from aquifers (underground rivers).  Dams are also used to collect and distribute fresh water.  The NASA 3D Book that you are about to read discusses the impact of a dam that is close to home, the Friant Dam.  If you have ever visited with your family Millerton Lake located just north of Fresno, then you have actually been to Friant Dam.  This lake was created by the dam.  Fresh water from the Sierra Nevada mountains that feeds the San Joaquin River is collected and stored in the lake by the dam.  This dam was built so that the fresh water could be collected and used for farming, electricity, and for you to drink.   Although the dam has been beneficial to people like you living in the Central Valley, it has also caused some problems.  A major problem created by the dam includes changing the ecosystem of the San Joaquin river and causing the Chinook Salmon to be endangered.  Today we are going to read about the Friant Dam and its impact on us and on the environment.    

[image: cover of Harnessing Nature]
http://www.3dview.org/resourcesnew/systems/book/index.html

Explore and Elaborate:  The students will further improve their literacy skills as well as their inquiry skills by getting into groups and researching specific topics related to fresh water supplies and dams.  Students will conduct their research by visiting the websites listed below.  They will take notes about their topic in their science notebook on the right hand side.  Then, they will write a reflection about this information on the left hand side.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Research Topics:
Chinook Salmon
Friant Dam
Agriculture
Water Rights
San Joaquin River
Pollutants
Dam Generated Electricity 

Online Resources:

http://www.usbr.gov/projects/Facility.jsp?fac_Name=Friant%20Dam

http://friantwater.org/watersupply.html

http://www.nrdc.org/water/conservation/sanjoaquin.asp\

http://www.3dview.org/resourcesnew/systems/book/index.html

Extend and Evaluate:  Each group will create a poster discussing their topic.  The members will each choose a job from the following list: recorder, researcher, illustrator, and presenter.  For the poster, students will be required to include a title, key vocabulary words, description of the topic, two interesting facts, and an illustration.  Students will present their posters to the class, and these presentations will be a formative assessment for the teacher.

Extend and Evaluate:  Students will be presented with the question:  Do you think the Friant Dam should remain or should we tear it down?  Students will get into two groups based on their answer to the question.  Students will work in their group to brainstorm ideas to support their opinions and create an opening and closing statement.  Next, students will debate the topic and will be assessed utilizing the debate rubric below.
Debate Rubric
Name:____________________Date: _________Period:______
Subject of Debate:____________________________________
Pro or Con (Circle one) Which Side Won: ___________________
	Criteria 
	Rate:
1-10 
	Comments 

	Appearance of Team 
(Professionally dressed.)
	  
	 

	Opening statements
were well organized.
	  
	 

	Team members addressed 
remarks to the audience.
	  
	 

	Opening statements
were not read from cards.
	  
	 

	Both team members 
participated equally
in opening statement.
	  
	 

	Students spoke loud 
enough to be heard.
	  
	 

	Rebuttal was specific to
arguments made in the 
opposing team's opening
statement.
	 
	 

	Both team members 
participated equally in 
the rebuttal.
	  
	 

	Answers to audience
questions were well 
thought out.
	  
	 

	Respect was shown 
throughout the debate
for the opposing team. 
(No name calling, 
interruptions, etc. )
	  
	 


Points Earned: ______________/100 Points (Source: http://7-12educators.about.com)
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RE: NASA Resources
You repled on 7/18/2012 11:06 AM.
Diane Kruse

Sent: Tuesday, July 17,2012 10:22 PM
To:  Melssa Payton

D

Hi Melissa!

I hope you are having a great summer. I have been doing a lot of traveling so I have not even thought about
school but I am sure that I will before school starts. I will be buying some supplies soon and I was
wondering if we were going to get notebooks from the grant and will we get them for all of our grade level?

Craig Habib moved up to 7th grade and we will have a new teacher this year. I want to let her know what she
needs to pick up at Target.

Thanks!

Enjoy the rest of your summer.
Diane

From: Melissa Payton

Sent: Thursday, July 12, 2012 4:32 BM
To: Diane Kruse; gates_l@kcusd.com
Subject: NASA Resources

Hello! I hope you are enjoying your well deserved break this summer! I want to thank you again for attending
the NASA workshop after the Interactive Science Notebook Workshop at the end of May. Between resting and
spending time with your family, I would like to know if you have had a chance to visit the NASA education
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RE: Presentation Agenda

Jennifer Weibert [jweibert@fcoe.org]

Sent: Thursday, May 24, 2012 8:58 AM
To:  Melssa Payton

D

Everything looks great! | will be there for your presentation on the 30" but | have a 4pm appointment on the 31,

From: Melissa Payton [mailto:mpayton@caruthers.k12.ca.us]
Sent: Thursday, May 24, 2012 8:04 AM

To: Jennifer Weibert

Subject: Presentation Agenda

Good morning! Below is my agenda for the presentation. Please let me know if you have any questions. Thanks, and have a wonderful day!
Melissa Payton

NASA Endeavor Fellow Presentation

Melissa Payton
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Science Notebooks

You repied on 5/30/2012 9:01 AM.

Jennifer Weibert [jweibert@fcoe.org]
Sent: Tuesday, May 29, 2012 9:16 AM

Good Morning!

The final notebook workshops are coming up this week! The middle school workshop i tomorrow and the high school workshop is Thursday. Please make sure to bring a
few sample notebooks from this year. We will be reflecting on what you have done and what needs to be worked on for next year. We will be focusing on “accountable
talk” in the science classroom as well. | have had a request from a nonprofit agency to come present and bring you free curriculum that is done in partnership with

National Geographic. One of our local teachers works with NASA and will be hosting a free one hour session from 3-4 showing you what's available to you and how to use
it with notebooks.

A question for you is what do you really need help on with your notebooks? What do you hope to get out of the workshop to help move you forward? If you can send me
a quick response today that would be great!

See you later this week,

Jennifer Weibert

Science Consulsant, Regional Science Fair Director
Fresno County Office of Education
(559)265-3057
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Melissa Payton

Sent: Thursday, May 31, 2012 8:44 PM
To:  jwebert@fcoe.org

Jennifer,

Thank you so much for allowing me to give my presentations today and yesterday. I really enjoyed giving the presentations, and I hope the teachers benefited from it I also learned
a lot about how I implement my notebooks, and that I need to focus on the big ideas and questions before starting a unit. Thank you for all your help, and have a wonderful summer!

Melissa Payton
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Introduction

•

NASA Endeavor Fellow, Cohort 3

•

Chemistry and Integrated Science teacher

•

Caruthers High School (5 years)

•

Currently completing Master’s in Biology
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Endeavi@r

Science Teaching Cerlficate Project

wres of Practice

| "

v

Pictures of Practice: U.S. Secretary of Education Visits
NASA Endeavor Fellow. Find out more >>

Testimonials

‘The range of educational experiences are both
valuable and real. The course offerings utlize the
Iatest technologies in comprehensive STEM

education. This experience with Endeavor has been
the most meaningful education that | have worked atin
my adultife.

-M.B., Endeavor Fellow

N( 2" Sponsored by:
ASA  Natonl Aeronauics nd Spsce Admiistation
(NASA Award NNXOBBAG3A)

Testimonials

Build STEM Capacity in Your District

3 U.S. Satellite Laboratory

TEACHERS COLLEGE
COLUMBIA UNIVERSITY

Change in teacher practice is the key to improving
student performance in STEM. The Endeavor Online
STEM Certificate provides the comprehensive training
educators need to effectively teach STEM content and
integrate strategies within the core curriculum. Endeavor
graduates become champions in their schools and
districts leading efforts for STEM education and enacting change in their classrooms and beyond

Endeavor participants may choose to complete coursework with the development of
electronic portfolios served toward requirements for earning National Board Certification.

This program will benefit al educators of STEM content from elementary generalists to AP
educators. This includes STEM coordinators, math and science coaches/supenisors, educators
running or starting STEM schools o career acadermies or anyone responsible for integrating math,
science, technology. and engineering curriculum strands across grades K-12

There are two ways in which you may become an Endeavor educator.
One is to compete and apply for a NASA Endeavor Fellowship. The
second is to register with partner Houghton Mifflin Harcourt. Click on an
option below for more information:

Endeavor Cerificate Program b

SSTEM

POWERING INGENUITY

Apply for NASA Endeavor Fellowship
[Cohort 4 begins January 2012] b

Deadline Extended to October 31, 2011
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What is 

NASA Endeavor

?

Certificate Program for K-12 formal educators

Teachers earn a Certificate in STEM Education                                                         

from Teachers College, Columbia University

EARN NATIONAL BOARD CERTIFICATION
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Endeavor Certificate 

What Do Endeavor Educators Do?

•

Take 5 STEM ONLINE courses including                                                               

- METHODS IN STEM EDUCATION

- ACTION RESEARCH  (For credit option)                                                                      

- CAPSTONE SEMINAR SERIES (Non-credit option)                                                                                 

1-2 courses per semester

•

Earn 15 Graduate Credits (or Non-credit option)

•

Online Community of Practice / Mentoring

•

Interact LIVE with NASA Scientists/Engineers
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NASA Endeavor graduates earn this certificate.  Research Distinction or Leadership Distinction ribbons are awarded depending on the fellows focus. Both is possible. 
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Other PD Opportunities

•

Department of Energy’s Academies Creating 

Teacher Scientists (ACTS)

•

Get involved!! 

http://www.brammo.com/blogs/general/doe-aids-in-u-s-ev-adoption/
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Earth vs. Mars

•

Use Mars to teach Earth science

•

Earth’s geological features compared to Mars

•

Orbiters and rovers take pictures
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Earth vs. Mars

Use Mars to teach Earth science

Earth’s geological features compared to Mars

Orbiters and rovers take pictures
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Martian Surface

Google Mars

www.googlemars.com

NASA’s Mars Reconnaissance Orbiter 

(MRO)
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Google Mars
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Hubb[e

Heritage

NASA and The Hubble Heritage Team (STScl/AURA)
Hubble Space Telescope WFPC2 « STScl-PRC01-24
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Mars Assignment

•

Students will…

–

Listen and take notes on a PowerPoint about Mars

–

Work in pairs and read Volcanoes, Stratification, 

and RiverBeds (Watt, 2002)

–

Complete a comparison/contrast worksheet 


Microsoft_Office_PowerPoint_Slide12.sldx
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Students will…

Listen and take notes on a PowerPoint about Mars

Work in pairs and read Volcanoes, Stratification, and RiverBeds (Watt, 2002)

Complete a comparison/contrast worksheet 
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MAPPING THE SURFACE OF A PLANET

Volcanoes

On both Earth and Mars, volcanoss.
are hill or mountains mads from
Buit-up layers of lava (ot moken
rock) sjectd from cracks or vents
in the planet’s crust. A the top of
the volcano is a roughly circular
deprassion. This depression i called
2 Caldera i 1 larger than one mile
(0 kem) in dametar or, confusingly
nough, 3 crater i  is smaller than
one mile (0.6 km) in dameter,
There are. five major types of
volcanos, shield volcanoas sre
domas much widsr than thay are
high (shaped lie 3 shick) and have
very low slopes, They are formed
from hot, fresly-flowing lava (usually
siicarpoor basalt). The largest
Seliano on Eartn i 3 shild velcana
called Mauna Loa, which rises over
S km (514 miles) from s base on
che sea foor. The largest volcano i
ehe Solar Systam, Olympus Mons.
on Mars, is 3 shielé-like volcano.
Olympus Mons is aimost 27 km (17
miles) Figh and it base is almost
700 kim (430 miles) across!

1 the lava from 3 volcano s made
up mostly of sica, it willfow more

1 P

sluggishly. This lava dossrit fow
very fa from the vent, but instead
gets hemped up o = bulbous
Flig®, giving this type of volcano
the name plug dome. Tis type of
volcan s usually small, rising not
more than 3 few thousand meters
bove the surface.  Spatter cones
2re of 2 simiar size, but are formed
from gas-charged lava fountins that
Spew Java high Into the ai._Cinder
Conas are formed from volcani 3sh
and coarce materisls xploding from
T vant, The most famous Eindar
cone ppeared in 3 Heican farmer's
comfied in 1943, The cnder cone
‘erupted for nine years and reached =
height of over 500 meters (1300
feedt

The last type of volcano, and the
mest common on the Earth, is the
Composite velcano. T cype of
voleano s acwally a blend of the
other ypes, sometimes having quist
eruptions and sometimes Raving
vident explosive eruptions. _Mount
St. Helens, which last erupted on
May 18, 1550, s an example of this
cype of vacano.

=
R
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The Esrt's crust has experienced
many changes over fs four and @
Ral bilion year history. The crust i
made up of many layers o rock, ane
15 o top of the cther n 3 process
Galled Iayering or stratification.
These rock layers, or strata, tal us
much about the istory of the Earth
and how it has changed over tme.
The stata form = geclogical meline.
that e zan uee o date sgnfeant
changes in the Earth's crust
Whersver this tmeline = exposed,
we can sasily read of the hisory of
that area. One spectacular place
here e can ces the suats thet
make up the Earth's crust s In the
Grand Canyon.  The canyon was.
formed over many millons of years
52 the Colorsda Rver Sdouly ware.
thraugh the surface rock and carved
deeper and deeper channcls. A the
river dug deeper, more and more
ayers o rack ware Sxposed.
revealing mora and more about the
geological isory of this regon.

Grand Canyon, Arizona

MAPPING THE SURFACE OF A PLANET

Stratification

Canyons also exist on Mars, some
possibly cut by 3 moving fd such
st o v, The argest canyon
on Mars 5 Valles Marineris, which
is over 10 ke (6 miles) deep and
4,000 km (2,500 miles) long. ~1F
placed on the Earth, it would strech
2o the antre United Sestest The
encire Grand Canyon would i in one
of iz sde camyons. | Unlike the
Grand “Canyon, however, Valles
Marineris wie not cut by 3 rver
Instead, it was formed when some
euens caused the Martan eust t
bulge so that it pulled spart.
Regardless of whether 3 canyon was
formed by flowing water or by 3
separating crust, the surata revealed
el us the same scory of the planet’s
history.  Using. cameras aboard
spacacraft orbiting Mars, sciensts
Rave found evidence of Iayered
terain.  Coud these fayers el vz
how Mars has changed over time?
Thie i one of dhe auestions
scientists “hope o answer by
Studying the suraca found on Mars.

\arineris, Mars
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MAPPING THE SURFACE OF A PLANET

River Beds

Rivers on Earth form when running
water carves channel ints the Isnd
2 Taimatar fows from higher 1o
Tower dlevations. On M, no lgud
water can exist today because of s
cold surface temperatures and low
atmospheric pressure, 5o no water
o 13 Garve chimnels, NASA
Spacecrafe instruments, however,
Pave found many exameles of long,
Srse-lke farmations thet recemble
ry rver beds similar o those found
o' Earth. e the esztern end of
Valles Narineri i  complex system
of oufion channeiz shat drai inta
che plain caled Chryse Planitia.
These channale werd. thought 1
have formed uhen hundreds of cubic
Klometer of water sudenly flooded
che surface, carving sach channel in
just 2 fow vesks. Tt was as i all of
the water in the Grest Lakes were
Suddenly drained inco the Gulf of
Mesico in just two weeks. Ther are
many features on Mars, such 35
Nanadi Valls, shown below, that
Indeata that 3t ons fime che planet
may have been much warmer and

Naneds Vallis, Mars

wetterthan it i today. So where did
S the weater go7  Watar on Mars
“oday can exist only 32 ica or 35
watar vapor. Scentists theorze that
uch of Hars' water i locked up 32
ground ice deep beneath the
Surface. This layer of rozen ice and
Fock, called parmafrost, may be
Ceveral ilomerars thick, Even sfer
much.of the water on Mars froze,
Ceiencate balisve hat pariodically
arge impacts may have mefied the
permafrost and temporarly allowed
Catar t ow an Mare again. ot for
fong  thought | Thiz wetsr would
evencually sither refreeze or tum 1
Vapor and escape inco  the
atmosphere. The water in the
Martian aumosphers is visble today
2 wispy ice douds that float over
e Surtace, 7 Mare wss warmer
Snd wetter i the distant pat than &
5 today, what happaned to cause
his chinge? | Cold the same
change happen to Eartn? These are
questions. that _scientists  are
Sttempting o answer by using data
Feturmed by spacecrafe sant to Hars.

Mississippi River, Earth
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Student Work
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5E’s Learning Cycle

http://journeyintech.blogspot.com/2011/01/making-science-relevant-using-

5es.html
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5E’s Learning Cycle

•

Engage:  video, pictures

•

Explore:  video, web search, hands-on activity

•

Explain: teacher or student discussion

•

Elaborate/Extend:  hands-on activity, create a 

model, conduct more in-depth research

•

Evaluate:  activity rubrics, final projects
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Engage:  video, pictures

Explore:  video, web search, hands-on activity

Explain: teacher or student discussion

Elaborate/Extend:  hands-on activity, create a model, conduct more in-depth research

Evaluate:  activity rubrics, final projects
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Friant Dam Lesson Plan 

•

Utilizes 5E’s Learning Cycle format

•

Incorporates science literacy

•

Focuses on inquiry

•

Based on California science standards

•

Includes NASA material (3D View Book)
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Utilizes 5E’s Learning Cycle format

Incorporates science literacy

Focuses on inquiry

Based on California science standards

Includes NASA material (3D View Book)
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Friant Dam Lesson Plan

•

Engage:  Video

•

Explain:  Advance Organizer/NASA 3D View 

Book

•

Explore/Elaborate:  Research 

•

Extend/Evaluate:  Research Poster

•

Extend/Evaluate:  Debate
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Engage:  Video

Explain:  Advance Organizer/NASA 3D View Book

Explore/Elaborate:  Research 

Extend/Evaluate:  Research Poster
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Engage:  Video
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Explain:  NASA 3D View Book

http://www.usbr.gov/projects/Facility.jsp?fac_Name=Friant+Dam
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Excerpt:

•

My grandfather worked on a project like that. It was a 

dam in California, called "Friant Dam." He helped build 

Friant Dam on the San Joaquin River in the early 

1940's. When the dam was first completed—over 60 

years ago—it seemed like a miracle. The dam gave 

people clean water whenever they needed it, provided 

water for farmers to grow crops year round, and made 

electricity. Unfortunately, years later, it became 

obvious that the dam was also causing some big 

problems. Grandpa says now he is still pretty sure that 

the dam did more good than bad, but he is really sorry 

about the bad side effects of the dam. And he isn't sure 

how the situation can, or should, be fixed (page 5).
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Explore/Elaborate:  Research 

•

Conduct Online Research:

–

Chinook Salmon

–

Friant Dam

–

Agriculture

–

Water Rights

–

San Joaquin River

–

Pollutants

–

Dam Generated Electricity 

•

Record information in notebook
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Interactive Science Notebooks

Left Side

Output

REFLECTION

BUMPER STICKER

FLYER

BILLBOARD

BROCHURE

Right Side

Input

FRIANT DAM RESEARCH
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Extend/Evaluate:  

Poster and Debate

•

Create poster to display research information

•

Debate Question:  Do you think the Friant 

Dam should remain or should we tear it 

down?
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NASA Teacher Resources 

NASA Education 

http://www.nasa.gov/offices/education/about/index.html

NASA Endeavor Teaching Credential 

http://www.us-satellite.net/endeavor/index.cfm

NASA 3D Books

Hydro: http://www.3dview.org/resourcesnew/hydro/book/index.html
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Presentation Survey

•

Please complete the presentation survey!!
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Thanks!

•

I hope this presentation was informative

•

Email me anytime for questions or more NASA 

resources, mpayton@caruthers.k12.ca.us

Enjoy your summer break!!


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Thanks!

* Ihope this prasentation was Informative
+ Emailme anytime for questions or more NASA
resources, moavton@caruthers kl2.ca.us

Enjoy your summer break!!
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NASA Resources

Melissa Payton

Sent: Thursday, July 12,2012 1:10 PM
To:  mhrodriquezv@sboglobal.net; kister_k@kcusd.com; jsapin@mendotausd k12.ca.us; atosto@centralusd.k12.ca.us; tgreenmyer@centralusd k12.ca.us; vjohnson@centralusd.k12.ca.us;
sparkywheeze@me.com; bwhitehead@cusd.k12.ca.us; nicole_luckin@sanger.k12.ca.us; katie.navarrette@fresnounfied.org

Cc: mmp36@mallfresnostate.edu

Hello! T hope you are enjoying your well deserved break this summer! T want to thank you again for attending the NASA workshop after the Interactive Science Notebook Workshop at
the end of May. Between resting and spending time with your family, T would like to know if you have had a chance to visit the NASA education website for resources or thought about
how to incorporate the SE's Learning Cycle or Friant Dam lesson plan into your curriculum. - Please email me if you have any questions or possible suggestions about these resources

or how I can help you incorporate them into your curriculum for next year. ~Your questions and feedback will be greatly appreciated!

Melissa Payton
Science Teacher
Caruthers Unified School District
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Melissa Payton

Sent: Thursday, July 12, 2012 4:28 PM
To:

caldridge@centralusd.k12.ca.us; Becky Horg; dkruse@caruther.k12.ca.us; Russel Mar; marcela.mayfield@fresnounfied.org; gladruz@comcast.net; thomas_turman@sanger k12.ca.us;
gates-1@kcusd.com; gburrel@tipton k12.ca.us; tifany.adams@fresnouniied.org

Hello! T hope you are enjoying your well deserved break this summer! T want to thank you again for attending the NASA workshop after the Interactive Science Notebook Workshop at
the end of May. Between resting and spending time with your family, I would like to know if you have had a chance to visit the NASA education website for resources or thought about
how to incorporate the SE's Learning Cycle or Friant Dam lesson plan into your curriculum. Please email me if you have any questions or possible suggestions about these resources or
how I can help you incorporate them into your curriculum for next year. Your questions and feedback will be greatly appreciated!

Melissa Payton
Science Teacher
Caruthers Unified School District
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