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Deliverable 1:  Project Rationale


	Project Name

	Building a Bridge to Texas High School Science Teachers and Students



	Team Members

	Chris Cotter, Dr. Mary Kay Hemenway, Dr. Shardha Jogee, Dr. Dan Lester, Sandi Preston, Randi Worhatch, Kyle Fricke



	Targeted Learner Population

	Texas High School Students



	Learner Characteristics

	Key Learner Characteristics of High School Students

(as experienced by twenty-plus-year veteran teacher Chris Cotter)

High school students (like the rest of us!) possess a wide range of:

· Abilities and Aptitudes (even within a classroom of “advanced students” this is true)

Therefore, our multi-faceted activities should be interesting to all the students and challenge everyone but not written at such a high level as to discourage all but the “top” students…however, certain parts of activities should challenge even the very “best” students;

· Motivation and Effort Levels [some are extremely self-motivated and others don’t appear to be interested in anything…but we teachers know there’s always a hook! Good news regarding astronomy: of all the courses I have taught (and these include essentially every math and science course offered in high school), without a doubt the topics within astronomy seem to motivate the highest percentage of students]

Therefore, well written activities should prove to be motivational for virtually all of the students who attempt to do them;

· Leadership and Cooperation Skills  (some will lead and others will follow…even if it means copying and doing no real work of their own!)

Therefore, our activities should provide opportunities for certain students to “take charge” and lead while others can follow. However, all students should be engaged and participate in the successful completion of the activities and should have an important role to play (not just hanging around for the answers). Students must often be taught how to work together and when an activity demands that students cooperate, often some very interesting results can be obtained;

· Intelligences…Huh?! (See handout.)

Therefore, to create truly engaging activities, we must permit the students to utilize a variety of senses and to show their understanding in multiple ways (not just through writing or listening). A learning product should have a number of components to it (e.g., portfolio).

Lastly, even the best-designed activities may be mediocre without a qualified teacher leading them…so it certainly helps to have a teacher who is knowledgeable and interested in the subject matter as well as in the students’ success.



	Compelling Need Your Project Meets

	The 2004-2005 TAKS summary reports for 10th and 11th grade science suggests that students need improvement in TEKS concepts related to the following TAKS objectives: (a.) nature of science (b.) structures and properties of matter, and (c.) motion, forces, and energy. 

Additionally, the need for astronomy workshops for high school-level teachers is growing in Texas due to a 33% increase in the number of students taking high school astronomy between 1997 and 2003 (TEA, Castillo-Comer). And, beginning in 2007, students who enter 9th grade will be required to earn four credits of science, rather than just three, to obtain recommended or distinguished achievement high school graduation. Astronomy has been approved as one of the science courses they may take. 
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Deliverable 2-1: Description of Science


	Project Name

	Building a Bridge to Texas High School Science Teachers and Students



	Description of Research Question

	What characteristics can be learned about galaxy evolution and the early Universe by observing distributions of galaxies at high redshift?  How do bars evolve in spiral galaxies?



	Relevant Science Resources

	GEMS survey



	Scientist/Educator Partner

	Dr. Shardha Jogee

Mr. Chris Cotter
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Deliverable 2-2: List of Relevant Standards


	Project Name

	Building a Bridge to Texas High School Science Teachers and Students



	List of Relevant Standards (Be sure to cite the source of your selected standards.)

	National Science Education Content Standards relevant to this activity for Grades 9-12 are:

Science as Inquiry: abilities necessary to do scientific inquiry; understanding about scientific inquiry.

Physical Science: motions and forces; interaction of energy and matter.

Earth and Space Systems: origin and evolution of the universe.

Science and Technology: understanding about science and technology.

History and Nature of Science: nature of scientific knowledge.

Texas Essential Knowledge and Skills for Integrated Physics and Chemistry (IPC), Physics, and Astronomy relevant to this activity are:

Scientific inquiry

Critical thinking and problem solving

Characteristics and behavior of waves

Force and motion

Properties of matter

Conservation of energy and momentum

Use of mathematical models and computer simulations to study the universe

Characteristics and life cycle of stars

Characteristics of galaxies

Evolution of the universe



	Supplemental List of Standards

	Insert text here.
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Deliverables 3-1 and 3-2: Investigation Question and Results of Pilot Test


	Deliverable 3-1: Investigation Question

	Investigation Question (Gain approval for your investigation question from your facilitator before proceeding to Activity 3-2.)

	Q1:  What are some types of objects found in space that you can name?  How would you organize them by distance from Earth (nearest things first, farthest things last)?

Q2:  From the perspective of an astronomer, how has the universe changed over time?

Q3:  What's the difference between a solar system, a galaxy, and the Universe, and how do they relate to one another?

Q4:  How do astronomers study celestial objects besides taking pictures in visible light?




	Deliverable 3-2: Results of Pilot Test

	Description of Testing Sample (number of participants, age level,  and other notable characteristics)

	Three classes:

Physics (10th), Astronomy (12th), AP Physics (11th-12th)

	List of Appropriate Answers

	Q1:  planets, sun, comets, stars, galaxies

Q2:  historical/perception change, human interaction, motion of objects, expansion, evolution

Q3:  solar system is objects bound to a star, galaxy has many stars with their own solar system, universe has everything (many galaxies plus other random space objects, e.g. black holes)

Q4:  improved technology, using physics/math equations, taking samples, images in various wavelengths



	List of Naïve Conceptions and Misconceptions

	Q1:  listing only objects in solar system

Q2:  focus on our knowledge change, not the universe actually changing

Q3:  stars are often left out, i.e. solar system=planets around a star, galaxies=lots of planet systems

Q4:  simply answering telescopes, indicating that they don’t realize that telescopes are what is used to take visible light pictures anyway

	Standards Especially Important for Your Population (based on above results)

	Insert text here.



	Average Interest Level Ranking

	Q1:  boredom dependent on terminology available to student

Q2:  a little bored

Q3:  like it a little

Q4:  definitely the most interest



	Qualitative Observations

	Insert text here.



	Conclusions

	We need scaffolding to teach what galaxies are in the first place.  Students will need to be taught the there is actual change in the universe.  We should certainly include an activity on multiple wavelength observations since there is so much genuine interest.



	Revised Investigation Question

	How do galaxies differ from one another in color, shape, age, etc?
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Deliverable 4-1: Targeted Content and Standards


	Project Name

	Building a Bridge to Texas High School Science Teachers and Students 



	Targeted Content (or Investigation Scenario) Description

	The activity will be designed so that teachers and their students work with real scientific data and tools to answer the same sort of research questions as the PI (NRC 2000). The inquiry-based activity will encourage teachers and students to build a model to scale of our barred Milky Way Galaxy, investigate different types of present-day galaxies along the Hubble sequence, and analyze multi-wavelength HST images of galaxies in early stages of evolution as imaged by the GEMS and Hubble Ultra Deep Field surveys. 

The short courses offered at CAST will meet National Science Education Standards, which present learning experiences for teachers that build on their current understanding, ability, and attitudes; incorporate ongoing reflection on the process and outcomes of understanding science by inquiry; promote teacher sharing of experiences; and provide new opportunities to learn.  The workshop content will stress the concepts that allow a teacher to build a conceptual understanding of the research involved in the parent science project.

The videoconferences will allow students to meet an astronomer, get their questions answered, and become aware of career and college opportunities.



	Standard

	National Science Education Content Standards relevant to this activity for Grades 9-12 are:

Science as Inquiry: abilities necessary to do scientific inquiry; understanding about scientific inquiry.

Physical Science: motions and forces; interaction of energy and matter.

Earth and Space Systems: origin and evolution of the universe.

Science and Technology: understanding about science and technology.

History and Nature of Science: nature of scientific knowledge.

Texas Essential Knowledge and Skills for Integrated Physics and Chemistry (IPC), Physics, and Astronomy relevant to this activity are:

Scientific inquiry

Critical thinking and problem solving

Characteristics and behavior of waves

Force and motion

Properties of matter

Conservation of energy and momentum

Use of mathematical models and computer simulations to study the universe

Characteristics and life cycle of stars

Characteristics of galaxies

Evolution of the universe
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Deliverable 4-2: Three Levels of Assessment


	Project Name

	Insert text here.



	Level 1: Quiz Question

	Insert text here.



	Answer to Quiz Question:

Insert text here.



	Quiz Answer Explanation:

Insert text here.



	Level 2: Exam Question

	Insert text here.



	Answer to Exam Question:

Insert text here.



	Exam Answer Explanation:

Insert text here.



	Level 3: Test Questions

	Insert text here.



	Answers to Test Questions:

Insert text here.
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Deliverable 4-3: Results of the Pilot Test


	Project Name

	Building a bridge to Texas High School Science Teachers and Students



	Pretest Results

	Insert text here.



	Quiz Results

	Insert text here.



	Exam Results

	Insert text here.



	Posttest Results

	Insert text here.



	Analysis of Pretest and Posttest Results

	Insert text here.



	Description of Changes Made to Assessments Based on Pilot Testing

	Insert text here.
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Deliverable 5-2: Design Principle Guiding Questions


	Design Principle Guiding Questions
	Answers

	Learner Choices
	

	What choices does the program offer to learners?
	Insert text here.

	How is the number of choices matched to the experience level of the learners?
	Insert text here.

	Multiple Abilities
	

	What analytic, practical, and creative abilities does the investigation require?
	Insert text here.

	How does the program help learners identify their intellectual strengths and weaknesses?
	Insert text here.

	Self-regulated Learning
	

	What reflective prompts does the program provide during the investigation?
	Insert text here.

	What is the balance between reflection and action?
	Insert text here.

	Team Research
	

	How do the task instructions maximize student interaction?
	Insert text here.

	How does the program ensure equity of interaction?
	Insert text here.

	What opportunities do learners have to practice team skills?
	Insert text here.

	Argumentation
	

	What authentic contexts do you provide for your investigation?
	Insert text here.

	What contradictory pieces of evidence do learners have access to?
	Insert text here.

	How do learners receive feedback on the structure of their argument?
	Insert text here.

	Knowledge Organization
	

	How does the program help learners identify key concepts and their connections?
	Insert text here.

	How do learners receive feedback on the structure of their knowledge organization?
	Insert text here.
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