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Exploring Black Holes 
Science Standards  

National Science Education Standards, Grades 9-12 
http://www.nap.edu/readingroom/books/nses/html/  

Science as Inquiry 
Students discover the properties of black holes based on their understanding of 
gravity and velocity. They also analyze astronomical images from the Hubble 
Space Telescope and Sloan Digital Sky Survey. Through an experiment, they 
define escape velocity. Then they extend this idea to a black hole, which is an 
object with an escape velocity equal to the speed of light. In the final activity, 
students become astronomers in charge of a new database of super-massive 
black holes. Their job is to evaluate new claims to decide if they are valid. They 
design an evaluation rubric and apply their new understanding of black holes to 
make their decisions. They also use real scientific data from Dr. Karl Gebhardt's 
black hole database. 

Physical Science 
Students apply concepts of force (gravity) and motion (velocity) to define a 
black hole by its unusual escape velocity – the speed of light.  

History and Nature of Science 
In order to evaluate super-massive black hole claims, students design an 
evaluation rubric. They also use real scientific data from Dr. Karl Gebhardt's 
black hole database. 

Texas Essential Knowledge and Skills 
http://www.tea.state.tx.us/rules/tac/chapter112/index.html  

Science, Grade 8 

§112.20 (b)-8(C) explore how different wavelengths of the electromagnetic 
spectrum such as light and radio waves are used to gain information about 
distances and properties of components in the universe. 

§112.20 (b)-8 (D) model and describe how light years are used to measure 
distances and sizes in the universe. 

Astronomy, Grade 9-12 

112.33(c)-6(E) demonstrate the use of units of measurement in astronomy, 
including Astronomical Units and light years.  

§112.33(c)-11(D) differentiate among the end states of stars, including white 
dwarfs, neutron stars, and black holes.  

§112.33(c)-11(E) compare how the mass and gravity of a main sequence star will 
determine its end state as a white dwarf, neutron star, or black hole.  

§112.33(c)-11(F) relate the use of spectroscopy in obtaining physical data on 
celestial objects such as temperature, chemical composition, and relative motion.  
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