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Universal Design for Learning Considerations
5th Grade ELA Sample Lesson:  Telescopes by Colan A. Ronan 
The goal of using Arizona’s Common Core Standards (ACCS) is to provide the highest academic standards to all of our students. Universal Design for Learning (UDL) is a set of principles that provides teachers with a structure to develop their instruction to meet the needs of a diversity of learners. UDL is a research-based framework that suggests each student learns in a unique manner.
A one-size-fits-all approach is not effective to meet the diverse range of learners in our schools. By creating options for how instruction is presented, how students express their ideas, and how teachers can engage students in their learning, instruction can be customized and adjusted to meet individual student needs. In this manner, we can support our students to succeed with the ACCS.
Below are some ideas of how this ACCS lesson/unit is aligned with the three principles of UDL; providing options in representation, action/expression, and engagement. As UDL calls for multiple options, the possible list is endless. Please use this as a starting point. Think about your own group of students and assess whether these are options you can use.
REPRESENTATION: The “what” of learning. How does the task present information and content in different ways? How students gather facts and categorize what they see, hear, and read. How are they identifying letters, words, or an author's style?
In this lesson, teachers can…
	 Use close reading to help students dig deeper into text and identify key concepts, vocabulary and details.  Use a graphic organizer to facilitate summary of the text and organize writing to present main idea and details.


ACTION/EXPRESSION: The “how” of learning. How does the task differentiate the ways that students can express what they know? How do they plan and perform tasks? How do students organize and express their ideas?
In this lesson, teachers can…
	 Provide opportunities for multiple readings, annotations, graphic organizers, and allow students to take notes and use online tools to gather information on the meanings of identified vocabulary words.


ENGAGEMENT: The “why” of learning. How does the task stimulate interest and motivation for learning? How do students get engaged? How are they challenged, excited, or interested?
In this lesson, teachers can…
	 Provide opportunities for students to demonstrate mastery of the content while having an opportunity to perform a second close read of the passage which allows for autonomy and varying levels of teacher support.


(NYC Department of Education, 2011)
(CAST, Inc.; Tremaine Foundation, 2012)


[image: Arizona's Common Core Standards logo]5th Grade – ELA Sample Lesson – Telescopes
Visit the National Center on Universal Design for Learning (UDL) for more information.
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Sample 5th Grade ELA Lesson: Telescopes
Grade:	5th Grade	Subject:  English Language Arts		Date/Length: 2-3 days 	Unit: Versatility
[bookmark: _Toc358713620][bookmark: _Toc353533392]Selected Text: Complexity Description
Text: Telescopes by Colan A. Ronan is of appropriate text complexity for 5th grade. 
Text Complexity: Complexity range for this grade band and an Exemplar Text as defined by Appendix B. (National Governors Association Center for Best Practices (NGA Center); Council of Chief State School Officers (CCSSO), 2011)
[bookmark: _MON_1425379191][bookmark: _Toc358713621]Arizona’s Common Core Standards (ACCS) Alignment – 5th Grade
	5.RI.2
	Determine two or more main ideas of a text and explain how they are supported by key details: summarize the text.

	5.SL.1
	Engage effectively in a range of collaborative discussions (one on one, in groups, teacher led) with diverse partners on grade 5 topics and texts building on others ideas and expressing their own clearly.

	5.W.2
	Write informative/explanatory texts to examine a topic and convey ideas and information clearly.


[bookmark: _Toc358713622]Desired Results
	Lesson Outcomes/Purpose: 
As a result of this lesson, students will be able to:
	· Students will engage effectively in a range of collaborative discussions focused on determining two or more main ideas of Colin A. Ronan’s “Telescopes” and create a summary by explaining how key details support his distinctions regarding different types of telescopes.  (5.RI.2, 5.SL.1, 5.W.2)

	Understandings: 
How will the students’ understanding of the lesson outcome be determined? As a result of this lesson, students will know/understand: 
	· Students will understand that telescopes enable us to see things we wouldn’t otherwise.
· There are two kinds of telescopes, optical and non-optical.
· Optical telescopes are comprised of three different types: refracting, reflecting, and catadioptric. 


[bookmark: _Toc358713623]
Aligned Assessment Evidence
	Pre-assessment: 
What are the pre-requisite skills that are needed to access the content of this lesson?
	KWL Chart: 
· The teacher will ask students what they know about telescopes and record their answers on chart paper.  
· Then, the teacher will ask students what they want to know about telescopes and record their answers on chart paper.
· The teacher will leave the third column (learned) blank and will fill it in as closure to the lesson.

	Formative Assessment: 
How will students be expected to demonstrate mastery of lesson outcomes during in-class checks for understanding? (e.g.: student self-assessment, embedded assessments, checking for understanding, question, homework, etc.)
	· Teacher will check for understanding during learning activities by using TPR engagement strategies as well as questions that will give an indication of whether or not students are demonstrating understanding of various task objectives.  Teacher will monitor students’ abilities to complete the graphic organizer during close reading, partner and independent reading.



	 [bookmark: _Toc358713624]Learning Plan

(Include a brief summary of how the shifts of building knowledge through content rich non-fiction; reading, writing and speaking grounded in evidence from text; and regular practice with complex text and academic language are addressed within the learning activities.)

	[bookmark: _Toc357600724][bookmark: _Toc357683101][bookmark: _Toc358713135][bookmark: _Toc358713625]1.
	Use close reading to help students dig deeper into text and identify key concepts, vocabulary, and details.  Use a graphic organizer to facilitate the summary of a text and to organize writing to present the main idea and details of “Telescopes,” written by Colin A. Ronan.  
	


	[bookmark: _Toc357600725][bookmark: _Toc357683102][bookmark: _Toc358713136][bookmark: _Toc358713626]2.
	Teachers will provide opportunities for multiple readings, annotations, graphic organizers, and summary writing to demonstrate understanding of the text. 
	

	[bookmark: _Toc357600726][bookmark: _Toc357683103][bookmark: _Toc358713137][bookmark: _Toc358713627]3.
	Teacher will provide opportunities for students to demonstrate mastery of the content in many learning styles such as oral discussion, group work, and presentations. 
	

	[bookmark: _Toc353462275][bookmark: _Toc353533397][bookmark: _Toc358713628]Materials Needed:
	· Telescopes Book 
by Colin A. Ronan
· Close Reading Poster
· KWL Chart
· Graphic Organizer
· Rubric
· Materials for building the telescope
	



	



	[bookmark: _Toc358713629]Technology
	Hubble Telescope Replacement: The James Webb Space Telescope [image: ]  (total length of video is 9:56 minutes) (Hubble Telescope Replacement: The James Webb Space Telescope, 2008)
If the school blocks You Tube, it is suggested to download the video from another place such as your home or a place with wi-fi capabilities.

IMAX Hubble 3D website [Education]  (supplementary activities) 

	[bookmark: _Toc358713141][bookmark: _Toc358713631]Academic Vocabulary: 
(Tier 2 vocabulary words essential for students to comprehend the text and build knowledge that can be applied to future text)
	· Observe
· Magnified
· Emitted
· Detect
	· Replaced
· Absorbed
· Capture 
	


[bookmark: _Toc353462279][bookmark: _Toc353533401][bookmark: _Toc357600740][bookmark: _Toc357683115][bookmark: _Toc358713143][bookmark: _Toc358713633]

	Activity/Task[bookmark: _Toc358713630]Teaching and Learning Activities

	What will the teacher be doing?
	What will the students be doing? How will students be actively engaged in each part of the lesson?

	KWL-E Chart
	Teacher will lead a discussion focused on students’ prior knowledge of telescopes.
	· Students will complete the K and W portions of the KWL-E chart. 

	Anticipatory Set
	Teacher will introduce the video clip from NASA which shows a telescope in use in outer space.
Hubble Telescope Replacement: The James Webb Space Telescope  

	· Students will be watching the video and taking notes (use any graphic organizer that is frequently used for note taking in class e.g. Cornell notes, Thinking Maps, etc.) on the use of the telescopes, advantages of the telescope and what type of telescope was featured in the video.  
· Students will work in small groups to discuss the answers generated while taking notes.

	First read of passage
	· Teacher will explain to students that they are going to do a close reading of an article.
· Teacher will instruct students to use close reading steps such as:
· Students read the passage on their own annotating:
· Underline important terms.
· Circle definitions and meanings.
· Write key words and definitions in margin.
· Write questions you have in a margin.
· Number sequential steps in text if present.
	· Students will independently read the passage and follow the steps outlined (posted) by teacher.
· Students annotate text.
· Students write the key idea of the paragraph.

	Student discussion of passage
	· Monitor on task behavior and ensure effective collaborative discussion is occurring capturing the key idea of the paragraph (telescopes enable us to see things we wouldn’t otherwise). (SL.1)
	· Students share their annotations and key ideas with small groups.

	
Activity/Task
	What will the teacher be doing?
	What will the students be doing? How will students be actively engaged in each part of the lesson?

	Teacher leads close reading of passage
	· Teacher models close reading of the introductory two paragraphs and “Kinds of Telescopes” paragraph.
· Teacher stops at identified vocabulary words to discuss meaning in context. 
· Teacher asks:
· What is the difference between optical and non-optical telescopes?
· Why are non-optical telescopes helpful?
· Why are telescopes launched into space helpful?
· What is the purpose of a telescope? 
· Teacher monitors small group discussions and chooses an exemplar graphic organizer to be shared with the whole class. 
· Monitor on task behavior and ensure effective collaboration amongst students.
	· Students listen while the teacher reads and fill in the appropriate graphic organizer provided.  
· Students take notes on the meanings of the identified vocabulary words. 
· Students will discuss their graphic organizers to ensure all have the same information recorded. 
· Students will collaboratively read closely “Optical Telescopes,” discuss the key ideas in the paragraph, and continue filling in the graphic organizer

	Second close reading of passage
	· Monitor on task behavior and ensure that students are engaged in close reading and making annotations.
	· Students will independently read closely “Refracting Telescopes,” making annotations and filling in the graphic organizer.

	Use the annotations and graphic organizer to write a summary identifying the main ideas of “Telescopes” by Colin A. Ronan. 
	· Teacher explains that the summary will be used in presentations to the class. Telescopes enable us to see things we otherwise wouldn’t and there are optical and non-optical telescopes.
· Teacher monitors students to ensure on task behavior and assist those in need of assistance.

	· Students will take the information from the graphic organizer and annotations to write a summary identifying the main ideas of “Telescopes” by Colin A. Ronan. (Telescopes enable us to see things we otherwise wouldn’t and there are optical and non-optical telescopes).

	Extension activity
	
	· Students, who are interested in a challenge, can choose to participate in the building of a telescope.

	[bookmark: _Toc358713636]Instructional Supports:
	
	

	Supports for Learners: 
(How will this unit make special considerations for ELL and SPED students?)
	· Graphic Organizers are provided that include scaffolding for ELL and Special Ed.  
· Gifted students will be challenged with group discussions throughout and an optional project after their summary is completed.  

	Closure:  
(How will student questions and reflections be elicited in the summary of the lesson?)
	· Present the summaries orally to the class
· Completing the KWL-E chart




Works Cited
Hubble Telescope Replacement: The James Webb Space Telescope (2008). [Motion Picture]. tubemogul. http://www.youtube.com/watch?v=90kTY2HuO8I 
CAST, Inc.; Tremaine Foundation. (2012). National Center on Universal Design for Learning. Retrieved October 2012, from National Center on Universal Design for Learning: http://www.udlcenter.org/
National Governors Association Center for Best Practices (NGA Center); Council of Chief State School Officers (CCSSO). (2011). English Language Arts Standards. Retrieved October 2012, from Common Core State Standards Initiative: http://www.corestandards.org/assets/Appendix_B.pdf
NYC Department of Education. (2011). Tasks, Units & Student Work. Retrieved October 2012, from NYC Department of Education Academics Common Core Library: http://schools.nyc.gov/Academics/CommonCoreLibrary/TasksUnitsStudentWork/default.htm
 
Creative Commons Attribution-Non Commercial 3.0 Unported License: http://creativecommons.org/licenses/by-nc/3.0/deed.en_US 
EQuIP Rubric: http://achieve.org/EQuIP 
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Close Reading Routine 


1.  Choose short and robust passages. 


 
2.  Plan ahead- read and re-read, annotate,      
     create text dependent questions. 
 
3.  First Read: Students only-annotate text. 


 


4.  Students write and discuss first impressions-  
     sharing annotations. 
 


5.  Second Read: Teacher reads aloud-modeling    
     prosody.  
 
6.  Third Read: Teacher read again thinking aloud   
     and modeling annotation (scaffold away from   
     this step). 
 
7.  Teacher asks text-dependent questions    
     causing students to re-read to find answers.  
 
8.  Write About it- summary, journal, prompt,    
     comparison, thesis 
 


Teacher’s 


 







Arizona’s Common Core Standards—Close Reading Routine 


 


Arizona Department of Education –High Academic Standards for Students                          Close Reading Routine       Revised 2013 


 


Close Reading Routine 


 
1. 1st Read: Gather information & annotate text. 


 
2.  Write about what you read- 1st impression 
 


3.  Discuss what you read with a partner or group 


 


4.  Listen while the teacher reads- What’s new? 
 


5.  Add to your writing 
 
6.  Listen while the teacher reads and thinks aloud.   
       Add to your annotations  
 
7.  Re- read to find answers- prove them  
 
8.  Respond in Writing to the Text  
 
 
 
 
 


Student’s 
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Sample Close Reading 


Annotation Procedure 
 
Pencil—underline important ideas 
 Write notes in the margin 
 Write meanings for words 
 Write questions in the margin 
 Respond to questions 


 
YELLOW Highlighter: 
Highlight the CENTRAL IDEA once you are sure 
 
PINK Highlighter: 
Circle unknown words 
 


∞ connection…this reminds me of… 


! things that surprise you! Wow!  
?  Huh? I am not sure what this means 
  






image5.emf
Rubric.docx


Rubric.docx
[image: Arizona's Common Core Standards logo]

		

		4

		3

		2

		1



		Written Correct Main Ideas

		Includes both correct main ideas

		Includes one correct main idea

		Includes one partial main idea

		Made an attempt to include main idea



		Written sub categories within main idea

		Includes all three types of non-optical telescopes

		Includes two of three types of non-optical telescopes

		Includes one of three types of non-optical telescopes

		Includes none of the three types of non-optical telescopes





              Teacher Rubric





Student Self Evaluation

Directions:  Check off the things you remembered to do for your final project.  





		

		I have included both main ideas .



		

		I have included all sub-categories of non-optical telescopes. 



		

		My summary contains the key main ideas and details.



		

		I worked collaboratively with my group to complete the graphic organizer.



		

		I have practiced the presentation and am prepared to present.
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KWLE Chart.docx
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Name ______________________________ Date______________________________

KWL”E” Chart

Topic or Title:_______________________________________

		K

What I already KNOW

		W

What I WANT to know

		L

What I LEARNED by reading.

		“E”

Cite EVIDENCE in the text that supports what I learned.

“The text says….”
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Graphic Organizer - Cluster Word Web.pdf
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Name _______________________________________________   Date ______________________


Cluster/Word Web 1


Write your topic in the center circle and details in the smaller circles. Add circles as needed.
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Close Reading Routine 


1.  Choose short and robust passages. 


 
2.  Plan ahead- read and re-read, annotate,      
     create text dependent questions. 
 
3.  First Read: Students only-annotate text. 


 


4.  Students write and discuss first impressions-  
     sharing annotations. 
 


5.  Second Read: Teacher reads aloud-modeling    
     prosody.  
 
6.  Third Read: Teacher read again thinking aloud   
     and modeling annotation (scaffold away from   
     this step). 
 
7.  Teacher asks text-dependent questions    
     causing students to re-read to find answers.  
 
8.  Write About it- summary, journal, prompt,    
     comparison, thesis 
 


Teacher’s 
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Close Reading Routine 


 
1. 1st Read: Gather information & annotate text. 


 
2.  Write about what you read- 1st impression 
 


3.  Discuss what you read with a partner or group 


 


4.  Listen while the teacher reads- What’s new? 
 


5.  Add to your writing 
 
6.  Listen while the teacher reads and thinks aloud.   
       Add to your annotations  
 
7.  Re- read to find answers- prove them  
 
8.  Respond in Writing to the Text  
 
 
 
 
 


Student’s 
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Sample Close Reading 


Annotation Procedure 
 
Pencil—underline important ideas 
 Write notes in the margin 
 Write meanings for words 
 Write questions in the margin 
 Respond to questions 


 
YELLOW Highlighter: 
Highlight the CENTRAL IDEA once you are sure 
 
PINK Highlighter: 
Circle unknown words 
 


∞ connection…this reminds me of… 


! things that surprise you! Wow!  
?  Huh? I am not sure what this means 
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CHANGE YOUR VIEW OF OUR UNIVERSE







DEAR TEACHER:  
DO YOU WANT TO TAKE YOUR STUDENTS ON AN AWE-INSPIRING 
JOURNEY THROUGH DISTANT GALAXIES AND ENABLE THEM TO 
ACCOMPANY SPACEWALKING ASTRONAUTS ON ONE OF THE 
MOST IMPORTANT MISSIONS IN NASA’S HISTORY? 


If the answer is “yes,” we invite you and your students to blast off  with the new IMAX fi lm 
Hubble 3D. Book a fi eld trip to your local IMAX theatre to give your students an out-of-
this-world learning experience. The engaging classroom activities on this poster, inspired 
by the fi lm, will also enhance your students’ understanding of the importance of the 
Hubble Space Telescope’s mission. Visit www.imax.com/hubble for additional 
activities and vocabulary for grades 3-5 and, for grades 6-8. Enjoy the show! 


BRING THE UNIVERSE TO YOUR 
STUDENTS’ FINGERTIPS:  
Each of the activities provides hands-on extensions connected to viewing Hubble 3D. 
IMAX fi lms are ideal teaching tools that: 
•    present new knowledge in a powerful, popular medium
•    inspire thoughtful and lively classroom discussion
•    motivate students for extended learning
Field trips are economical and easily arranged. To book a fi eld trip, contact your local 
IMAX theatre today. Visit www.imax.com/newsletter to sign up for the latest news and updates on 
IMAX educational programs and events.   For locations near you, visit www.IMAX.com.
*Also referred to as the STS-125 mission. 
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Build a Robotic Arm Communication Station Images from Hubble Simulation


Students will use teamwork to design 
and build their  robotic arm to model the 
Space Shuttle arm used by astronauts.


Students will model the roles of astronauts, 
engineers, and scientists as they employ 
eff ective communication skills to complete 
a task.


Students will model how satellites send 
back information to Earth in the form of 
numbers using binary code (a series of 
1’s and 0’s). 


Students will create a mission patch to 
symbolize what they have learned about 
the Hubble Space Telescope.


You will need:
•the following choice options (or similar 
materials) for building the robotic arms: 
clothespins, brads, craft sticks, straws, 
paper clips, rubber bands, tape (clear 
or masking), twine, cardboard scraps, 
empty paper towel or tissue rolls, 
unsharpened pencils, stacking blocks 
(4 per team) made of cardboard, foam, 
or other material.


You will need:
•two matching bags of materials (linking 
cubes or other common construction 
material) for each pair of students.


You will need:
•2 Pencils
•1 Folder
• Data Sheet provided in activity


Lessons address NSES standards (Understanding About Science and Technology; Science as a Human Endeavor; Nature of Scientifi c Knowledge) and ITEA standards (Understanding 
the Infl uence of Technology on History; Understanding the Role of Troubleshooting, Research and Development, Invention and Innovation, and Experimentation in Problem Solving). 


For additional educational materials that support SM4* events, visit: http://amazing-space.stsci.edu/sm4/.


Engage students by visiting the follow-
ing website showing images and video 
of the robotic arm at work:   
http://svs.gsfc.nasa.gov/sm4


Engage students by visiting the following 
website and viewing images from Day 2 of 
Hubble Servicing Mission 4 (SM4)*:  http://
svs.gsfc.nasa.gov/sm4. Point out the images 
of team members [astronauts, scientists and 
engineers at Goddard Space Flight Center 
(GSFC) and Johnson Space Center (JSC)] 
communicating to accomplish their tasks. 
Tell students they will be using verbal com-
munication to simulate a task while acting 
as astronauts and engineers. Students will 
develop abilities to apply to the design 
process.


Engage students by showing them an 
image captured by Hubble at the follow-
ing site:  http://svs.gsfc.nasa.gov/sm4. 
Ask students if they’ve ever wondered 
how we “get” these images from so 
far away. Extend the lesson by having 
students repeat the activity using colors. 
(Instead of just 1’s and 0’s for black and 
white, also assign numbers to diff erent 
colors i.e.  2 = blue, 3 = green, etc.)
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Engage your 
students with 


an unforgettable 
learning 


experience.


BOOK YOUR IMAX  FIELD TRIP TODAY!


Special acknowledgment and thanks to Bonnie McClain (NASA Goddard Space Flight Center Offi  ce of Education) and to Bonnie Eisenhamer (Space Telescope Science Institute HST Education Manager) for their contributions. 


GRADES 3-5


©2009 WARNER BROS. ENT.
ALL RIGHTS RESERVED







STEP 1:  View the robotic arm video: http://svs.gsfc.nasa.
gov/sm4.


STEP 2:  Work as a team to design and build a robotic 
arm that will stack four blocks on top of one another.  You cannot 
touch the blocks with your hands, only with the robotic arm.  
• defi ne your task objectives and requirements
• look at the materials your teacher has made available
• agree upon a design for the robotic arm after considering 
 alternatives
• identify materials you will use
• draw a sketch of your team’s design before you build it 
• report to the mission specialist (teacher) to collect your   
 supplies (including stacking blocks) 


STEP 3:  Build and test your robotic arm. Redesign as needed.


STEP 4:  Demonstrate and share your robotic arm design. 


STEP 5:  Discuss with your team how you think this activity 
might compare to what engineers did when designing the Shuttle 
robotic arm. Fill in the chart below with the differences from your 
team and the NASA team.


STEP 6:  Debrief. Discuss with your team. 
• Did your team use all the materials provided? Why or why not?  
• Which material was most important in your robotic arm design? Why?
• How did working as a team help in the design process?
• Were there any disadvantages to designing and building as a team? 
• What did you learn from seeing the designs developed by other  
 teams? 
• What advice would you give to a team that was about to complete  
 this same task?
• How would using a robotic arm on a spacewalk be even more 
 challenging?
• Think about the roles and responsibilities of the astronauts, engineers,  
 and scientists who keep Hubble in working order.  Which role do you  
 like best?  Why?


In May 2009, NASA astronauts went on an important Space 
Shuttle mission. The Hubble Space Telescope Servicing 
Mission 4 (SM4)* gave spacewalking astronauts the chance 
to make repairs on Hubble. NASA scientists hoped these 
improvements would keep the Hubble working for at least fi ve 
more years. To make repairs and upgrades, astronaut Megan 
McArthur used the Shuttle robotic arm to grab Hubble and 
pull it onto a platform for servicing.


An engineer designs tools and machines to solve practical 
problems. Imagine you are an engineer. How could you design a 
robotic arm like the one used by astronauts who upgraded and 
fi xed the Hubble Space Telescope?
With your team of four students, design and build a robotic arm 
to complete a task.


IMAX® is a registered trademark of IMAX Corporation.   Photo Credits: NASA and STScI
*Also referred to as the STS-125 mission.
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Your teacher will give you and your partner each a bag of matching materials. 
Decide who will be the “engineer” and who will be the “astronaut.” 
Follow the steps below to simulate what engineers at Goddard Space Flight 
Center experienced as they communicated with astronauts on one of the 
Hubble Space Telescope servicing missions. 


IMAX® is a registered trademark of IMAX Corporation.   Image Credits: istock
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Good communication is very important for a space mission to be successful. 
The astronauts, engineers, and scientists who worked on the Hubble Space 
Telescope in Servicing Mission 4 all had to communicate their ideas clearly, 
accurately, and promptly in order to solve problems and complete their daily 
tasks during the mission.


Imagine you are an astronaut out in space on a mission, and you need to 
communicate to an engineer at the Goddard Space Flight Center. One 
mistake in communication could stop the mission from being successful! 
How could you communicate your ideas clearly and accurately?


STEP 1:  You and your partner sit back--to--back.  The 
engineer works at his/her desk while the astronaut sits with his/her   
back to the engineer.


STEP 2:  Engineer, use the materials to build a structure.  Do   
not let the astronaut see the structure you have created.


STEP 3: Astronaut, open your bag of materials, but do not   
take the materials out. 


STEP 4:  Engineer, communicate with your astronaut and explain 
how to use the materials to re-create the structure you have built.


STEP 5:  Astronaut, listen carefully to the engineer as he/she   
explains how to build the structure.  You may ask questions as you   
build.  Tell the engineer when you have completed the “mission.”


STEP 6:  Astronaut, turn around and show the engineer     
your completed structure. Discuss if together you successfully 
accomplished your goal of building the same structure.


STEP 7:  Debrief. Discuss the following with your partner:
• Why did your team need each of the roles to accomplish tasks?  
• Was one role more important than the other? Explain why or why not.
• How is this activity similar to what astronauts experience 
 during spacewalks? How is it different?
• Which school subjects would be most helpful for the careers of   
 an astronaut, astronomer, or engineer?  Why?


©2009 WARNER BROS. ENT.
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STEP 4: HST Team Member: Begin giving the “radio 
waves” data to the STOCC Technician in the form of “binary code” 
(which means using 1’s and 0’s).


STEP 5: Radio Signal Team Member - you are the 
transmitter. You receive data from the HST Team Member and 
carry the data over to the STOCC Technician Team Member. 
Your teacher will not give your team any direction on communica-
tion. Your team needs to decide how to transmit the data. Don’t 
forget, you can only deliver data as 1’s and 0’s, no hand signals or 
other communication allowed.


STEP 6: Debrief. Discuss with your team. 
• Scientists and engineers fi nd these satellite images   
 from Hubble very useful. Can you think of other jobs  
 people have where Hubble images could be used?


MISSION ACCOMPLISHED!


STEP 1: Work with your team of three. Each team 
member will select a role to play:
• Hubble Space Telescope (HST)
• A radio signal
• An STOCC Technician


STEP 2: HST Team Member - Gather your supplies: a 
pencil, a folder, and a data sheet (see data sheet below). Draw 
an image or pattern on the data sheet by fi lling in blocks. Hide 
your pattern from your teammates.


STEP 3: STOCC Technician Team Member  - Gather your 
supplies: a pencil and a data sheet. Sit far away from the HST.


Have you ever wondered how we get those amazing images 
from space? Engineers at the Space Telescope Operation 
Control Center (STOCC) at Goddard Space Flight Center in 
Greenbelt, MD communicate with the Hubble Space Telescope 
as it travels at 17,500 mph through space. They tell it where to 
point and when to send data from the light images to Earth. The 
Hubble then captures light and sends the data through radio 
waves to a satellite. Those radio waves then travel to a ground 
station on Earth where engineers gather all of the information 
and send it to astronomers at the Space Telescope Science 
Institute in Baltimore, MD.


\\\ BONUS ACTIVITY:
You’ve learned a lot about the Hubble Space Telescope! For 
nearly 40 years, NASA astronauts have designated patches to 
symbolize their individual space missions and fl ight accom-
plishments. Now it’s your turn! Design a mission patch (see 
example below) for your team that represents what you’ve 
learned about the Hubble Space Telescope.
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