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GALAXY ZOO Backwards Faded Scaffolding Inquiry
Lab constructed by the University of Wyoming 
Cognition in Astronomy, Physics and Earth sciences (CAPER) Team.  http://www.uwyo.edu/caper
Big Idea: The countless galaxies of stars spread throughout the Universe have characteristics that can be observed and classified.
Goal:  Students will conduct a structured series of scaffolded scientific inquiries about the nature of observed galaxies using the Internet sites prescribed, particularly the Sloan Digital Sky Survey via Galaxy Zoo.
Computer Setup:  

Access      http://galaxyzoo.org//  and 

a) Select REGISTER and set up a username  as:

          WYO __ __ __ __ __  
(where the five blanks are numbers) and a password that is identical to your username.  Record this information on this sheet.
b) Use one of your team member’s email addresses.  Record it in the box.
c) Create and enter a security question and answer.  Record it in the box.
d) Select CREATE USER and, when set up, select CONTINUE.
Phase I:  Exploration 
1) From your book, your class notes, or from the Internet, find a reasonably good definition of a galaxy and write it in the space below.  Include one rough sketch of what one looks like.
Definition and sketch of GALAXY:

2) Imagine that each of the two images below show a single galaxy of billions of stars.
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Spiral Galaxy                                    Elliptical Galaxy
In the space below, write a detailed description of the characteristics of each that allow you to distinguish one galaxy from the other.
	Observable Characteristics of a Spiral Galaxy
	Observable Characteristics of an Elliptical Galaxy

	
	


After logging into galaxyzoo.org, if you aren’t already in, select HOW TO TAKE PART and complete the online TUTORIAL, completing the table below as you go along.

3) TUTORIAL PART 1A: SPIRAL or ELLIPTICAL
	
	
	
	
	

	
	
	
	
	


First record your answers in the blocks above corresponding to the Tutorial Part 1A. Then, check your answers and in the event your answer does not agree, mark a single line through your response.  There is no penalty for having an incorrect answer.

4) TUTORIAL PART 1B: SPIRAL or ELLIPTICAL

	
	
	
	
	

	
	
	
	
	


First record your answers in the blocks above corresponding to the Tutorial Part 1B. Then, check your answers and in the event your answer does not agree, mark a single line through your response.  There is no penalty for having an incorrect answer.

5) TUTORIAL PART 1C: MERGING or NOT MERGING

	
	
	
	
	

	
	
	
	
	


First record your answers in the blocks above corresponding to the Tutorial Part 1C. Then, check your answers and in the event your answer does not agree, mark a single line through your response.  There is no penalty for having an incorrect answer.

6) TUTORIAL PART 1D: SPIRAL or ELLIPTICAL
	
	
	
	
	

	
	
	
	
	


First record your answers in the blocks above corresponding to the Tutorial Part 1D. Then, check your answers and in the event your answer does not agree, mark a single line through your response.  There is no penalty for having an incorrect answer.

7) TUTORIAL PART 2B: CLOCKwise or ANTI-clockwise or EDGE on/can’t tell
	
	
	
	
	

	
	
	
	
	


First record your answers in the blocks above corresponding to the Tutorial Part 2B. Then, check your answers and in the event your answer does not agree, mark a single line through your response.  There is no penalty for having an incorrect answer.

8) TUTORIAL PART 3: GALAXY or “?”
	
	
	
	
	

	
	
	
	
	


First record your answers in the blocks above corresponding to the Tutorial Part 3. Then, check your answers and in the event your answer does not agree, mark a single line through your response.  There is no penalty for having an incorrect answer.

Now you are ready to move forward!

9) At the bottom of the HOW TO TAKE PART – TUTORIAL page, select the PROCEED TO THE TRIAL button. Your team will be asked to fully classify 15 galaxies. If your classification agrees with scientists’ classifications 8 or more times, you will be able to enter the SDSS scientific database to conduct your research.  You can repeat this step if necessary.
Record the results of your TRIAL data collection here:

	
	Circle One

	Image #1
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #2
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #3
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #4
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #5
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #6
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #7
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #8
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #9
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #10
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #11
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #12
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #13
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #14
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image #15
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


10) Rate the relative DIFFICULTY your team has distinguishing the following by circling one.

	Rate the difficulty of classifying each of the following:
	Nearly Impossible
	Challenging
	Some easy, some not
	Pretty Easy

	Elliptical Galaxies
	Imposs.
	Chall.
	Varies
	Easy

	Spiral Galaxies
	Imposs.
	Chall.
	Varies
	Easy

	Edge-on Spiral Galaxies
	Imposs.
	Chall.
	Varies
	Easy

	Merging Galaxies
	Imposs.
	Chall.
	Varies
	Easy

	Stars
	Imposs.
	Chall.
	Varies
	Easy

	Cosmic Rays or Satellite Streaks
	Imposs.
	Chall.
	Varies
	Easy


Phase II – Does the Evidence Match the Conclusion?

Enter the GALAXY ANALYSIS Galaxy Zoo scientific database and classify ten (10) images.  Keep a record of your results in the “Tally Sheet” below using tick marks. 
	TALLY SHEET

Data Table #1
	Clockwise Spiral

	Anticlockwise Spiral

	Edge On    Unclear


	
	Elliptical Galaxy


	
	Star    Don’t Know

	Merging Galaxies




11) If a student proposed a generalization that “most galaxies are elliptical,” would you agree, disagree with the generalization based on the evidence you collected SO FAR?  Explain your reasoning and provide specific evidence either from the above questions or from evidence you yourself generate using Galaxy Zoo.

Phase III – What Conclusions Can You Draw From the Evidence?
Galaxies are observed to have numerous different shapes.  What conclusions and generalizations can you make from the following data collected by a student in terms of DO SPIRALS GENERALLY SPIN CLOCKWISE OR ANTI-CLOCKWISE?  Explain your reasoning and provide specific evidence, with sketches if necessary, to support your reasoning.
	TALLY SHEET

Data Table #2
	Clockwise Spiral
36


	Anticlockwise Spiral
21


	Edge On    Unclear
16



12) Evidence-based Conclusion:

Phase IV – What Evidence Do You Need?

Imagine your team has been assigned the task of designing a scientific observation plan for your favorite news blog about galaxies that collide and merge into a single, larger galaxy.  Describe precisely what evidence you would need to collect in order to answer the research question of, “What fraction of galaxies observed appear to be in the process of merging with other galaxies?”
13) Create a detailed, step-by-step description of evidence that needs to be collected and a complete explanation of how this could be done—not just “look and see how many are merging,” but exactly what would someone need to do, step-by-step, to accomplish this.  You might include a table and sketches-the goal is to be precise and detailed enough that someone else could follow your procedure.
Phase V – Formulate a Question, Pursue Evidence, and Justify Your Conclusion

Your task is design an answerable research question, propose a plan to pursue evidence, collect data using Galaxy Zoo (or another suitable source pre-approved by your lab instructor), and create an evidence-based conclusion about the nature and or frequency of galaxies we observe.  

Research Report:

14) Specific Research Question:

15) Step-by-Step Procedure, with Sketches if Needed, to Collect Evidence:

16) Data Table and/or Results:

17) Evidence-based Conclusion Statement:

Optional Data Table:  ___________________________________________________________

	
	Circle One

	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


	Image
	Clockwise Spiral
	Anticlockwise Spiral
	Edge On    Unclear

	
	Elliptical Galaxy

	
	Star    Don’t Know
	Merging Galaxies


Phase VI – Summary


PRINT YOUR NAME




18) Create a 50-word summary, in your own words, that describes the nature and frequency of galaxies we observe in the Universe.  You should cite specific evidence YOU have collected in your description, not describe what you have learned in class or elsewhere. Feel free to create and label sketches to illustrate your response.



Userid:   W Y O   ___   ___   ___   ___   ___


Password:  same as above





Email: ________________________________________








Security Question: _______________________________








Answer: _______________________________________





PRINT NAMES:
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