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Online Unit Plan  
 
Lesson Title: How Far are the Stars? 
 
Grade Level: 8th Grade  
 
Estimated time: Four class periods of 45-50 minutes each  
 
Lesson Rationale: Students will examine the scale of the universe out to Proxima 
Centuri.   
 
TEKS 

 
    8.13A  The student knows characteristics of the universe. The student is 
   expected to describe characteristics of the universe such as stars and galaxies. 

 
Process TEKS 
 

 8.1   The student conducts field and laboratory investigations using safe,  
  environmentally appropriate, and ethical practices. 
 
8.1A      Demonstrate safe practices during field and laboratory investigations. 
 
 
8.2  The student uses scientific inquiry methods during field and  
  laboratory investigations.  
 

 
8.2D Communicate valid conclusions 
 
 
8.2E  Construct graphs, tables, maps, and charts using tools [including computers] to 

organize, examine, and evaluate data.   
  
Materials:  
 

1) KnowThat?! How Far are the Stars video (Found on ERCOD website) 
2) Scale Planet Model Activity  
3) Internet access 

 
Lesson Goals: Students will present a report on one of the planets of the solar system 
along with a scale model of the planet. 
 
Lesson Objectives: 

a) Create a scale model of a planet. 
b) Give a short presentation on fun facts about a planet. 
c) Convert numbers in scientific notation. 
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Lesson Procedure:  
 
 A. Introduction Activity [Day one] 

a. Have the students watch “KnowThat?! How Far are the Stars?”  
b. Discuss the video 

i. Did the size of the planets match what you envisioned? (Why 
do you think the planets are usually shown out of scale?) 

ii. Did the distances between the planets match your expectations? 
(How close/far did you think the outer planets were?) 

iii. Why didn’t Austin and Jeremy go to Proxima Centuri in their 
scale model? 

iv. Why can’t we go to the stars in real life? 
v. When Austin asks Jeremy “Where is the closest star?” why 

does Jeremy respond “the sun” before “Proxima Centuri?” 
vi. What questions do you have? 

 
B. Complete the “Thousand Yard Model” Activity by Guy Ottewell 

a. This activity will give students the opportunity to travel the solar 
system as a class. However, it employs imperial units (yards, miles, 
etc.) rather than metric. In addition, the scale in this activity is more 
manageable than the video.  The video employs a 1cm=30,000km 
scale. This model’s scale is 1 inch= 100,000 miles. [Note: this activity 
was created by Guy Ottewell and is posted on the National Optical 
Astronomy Observatory’s website. It is not a product of the Texas 
School for the Deaf] 

b. http://www.noao.edu/education/peppercorn/pcmain.html 
c. Guy Ottewell’s website Universal Workshop: 

http://www.universalworkshop.com/ 
d. Discuss with students: “Why are the sizes and distances different than 

what was shown in the video? Is one “wrong?” (No; emphasize the 
concept of “Scale” and that what they are seeing is a direct proportion 
of the planets sizes and respective distances). 

e. *Optional activity: Have students create a spreadsheet and convert all 
of the measurements of the planets and distances from imperial to a 
metric system. Assistive resources: 

i. Conversions: http://www.onlineconversion.com/ 
ii. Quick lesson on creating an excel sheet: http://bit.ly/1d0BORD 
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Scientific Notation [Day 2] 
 

A. Lecture on Scientific Notation  
a. Explain the usefulness of scale for incredibly large and small numbers. 
b. Demonstrate converting units from standard form to scientific notation. 

i. Reference page: 
http://www.mathwarehouse.com/scientific_notation/ 

c. The website below has an animation that does an incredible job of 
demonstrating the scale of everyday things into factors of 10 that can be 
helpful in describing the value of scientific notation. 

i.  http://scaleofuniverse.com/ 
d.  Have students complete “Scientific Notation” worksheet [Found on 

ERCOD website] 
 
Planet Project [Day 3] 
 
B. Project 

a) Assign students into groups of two to three. 
b) Give each group a planet on which to present. 

a. Have the students create one artifact from the list below to present 
their information. 

i. Poster 
ii. Video 

iii. Written Report 
iv. Solar System Model 

b. The following websites have a wealth of information to help students 
get started:  

i. http://nineplanets.org/ 
ii. http://theplanets.org/ 

iii. http://bit.ly/12MwUGs 
c) Have the students collect four to five interesting facts about their planet. 

Possible topics could include 
a. Size 
b. Composition 
c. Distance 
d. Length of the planet’s “year” 
e. Geographic features 

d) Have the students create a physical model of their planet along with their 
artifact 

e) Stipulate the planet needs to be made to scale, with an object representing the 
smallest unit. 

a. For Example: if the student’s planet was Earth (13,000km), the student 
could set a scale of 1 cm= 2,500 km. A penny is roughly 2cm. So they 
could have a penny and explain that it is roughly the size of America. 
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They would then need to make a model of Earth that was about 5.2 cm 
large. 

b. Possible materials for model creation: clay, paper, sports balls, 
marbles, etc. 

c. Note: While this activity is designed to focus on understanding scale, 
be sure to include a discussion on rounding and significant digits. 

f) Have the students refer to the “How Far Are the Stars?!” for reference. 
 
Planet Project [Day 4] 
 

A. Have students present their information to the rest of the class 
B. Use www.rubistar.com to create a custom rubric for your students. 

 
 

Project Assessment/Evaluation:  
 a) Discussion Participation 25% 
 b) Model and artifact creation 25% 
 c) Report on planet 25% 
 d) Scientific Notation worksheet 25% 
 
 
Special Thanks to http://nineplanets.org/ and the National Space Science Data Center 
(http://nssdc.gsfc.nasa.gov/image/) for providing amazing images of our world and 
beyond! Be sure to visit their websites to see more! 
 
 
 
 
 


