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Lesson 1 

Stated Objectives: 
TEK # and SE 

(11)  Science concepts. The student knows the characteristics and life cycle of stars. 
The student is expected to: 

(C)  evaluate the relationship between mass and fusion on the dying process and 
properties of stars; 

(D)  differentiate among the end states of stars, including white dwarfs, neutron 
stars, and black holes; 

(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; 

(G)  use the Hertzsprung-Russell diagram to plot and examine the life cycle of stars 
from birth to death. 

 

See Instructional Focus Document (IFD) for TEK Specificity 

Key 
Understandings 

● Describe the properties of neutron stars, and explain how these strange objects are 
formed. 

● Explain the nature and origin of pulsars  and account for their characteristic radiation. 
● List and explain some of the observable properties of neutron star binary systems. 
● Describe how black holes are formed, and discuss thier effects on matter and radiation in 

their vicinity. 
● Describe Einstien’s theories of relativity, and discuss how they relate to neutron stars 

and black holes. 
● Relate the phenomena that occurs near black holes to the warping of space around 

them. 
● Discuss the difficulties in observing black holes, and explain some of the ways in which a 

black hole might be detected. 

Misconceptions ●  
 
 

Key Vocabulary  Black hole                                   Event horizon                              Gamma ray burst 
General theory of relativity       Gravitational redshift                  Lighthouse model 
Millisecond pulsar                      Neutron star                                Pulsar 
Remnant                                     Schwarzschild radius                 Singularity 
Spacetime                                   Supermassive black hole          Time dilation 
X-ray burster 



 

Suggested Day  
5E Model 

Instructional Procedures 
 (Engage, Explore, Explain, Extend/Elaborate, Evaluate) 

Materials, Resources, Notes 

Day 1 
Tues Jan 29 
 

Topic: Neutron stars and Pulsars 
Objective: Describe the properties of neutron stars, and explain 
how these strange objects are formed. 

● Explain the nature and origin of pulsars  and account for 
their characteristic radiation. 

TEK/SE: (C)  evaluate the relationship between mass and 
fusion on the dying process and properties of stars; 
(D)  differentiate among the end states of stars, including 
white dwarfs, neutron stars, and black holes; 

(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; 

(G)  use the Hertzsprung-Russell diagram to plot and 
examine the life cycle of stars from birth to death. 

 
Engage: Video clip discussion 
Extend: Power point notes 
Closing:Determine properties of neutron stars 

Instructional Notes: 
 
Resources: Ch 22.1, 22.2 
 
 
Materials: 

Day 2 
Wed Jan 30 

Topic: Neutron star binaries 
Objective: List and explain some of the observable properties of 
neutron star binary systems. 
TEK/SE: (C)  evaluate the relationship between mass and 
fusion on the dying process and properties of stars; 
(D)  differentiate among the end states of stars, including 
white dwarfs, neutron stars, and black holes; 

(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; 

(G)  use the Hertzsprung-Russell diagram to plot and 
examine the life cycle of stars from birth to death. 

 
Engage: Video clip discussion 
Extend: Power point notes 
Closing:What happens when neutron stars collide 

IInstructional Notes: 
 
Resources: Ch 22.3 
 
 
Materials: 
 

Day 3 
Thurs Jan 31 

Topic: Gamma ray bursts 
Objective:  
TEK/SE: (C)  evaluate the relationship between mass and 
fusion on the dying process and properties of stars; 

Instructional Notes: 
 
Resources: Ch 22.4 
 
 



(D)  differentiate among the end states of stars, including 
white dwarfs, neutron stars, and black holes; 

(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; 

(G)  use the Hertzsprung-Russell diagram to plot and 
examine the life cycle of stars from birth to death. 

 
Engage: Video clip discussion 
Extend: Power point notes  
Closing:process of gamma ray bursts 

Materials: 
 
 

Day 4 
Fri Feb 1 

Topic: Einstein’s Theories 
Objective: Describe Einstien’s theories of relativity, and discuss 
how they relate to neutron stars and black holes. 
TEK/SE: (C)  evaluate the relationship between mass and 
fusion on the dying process and properties of stars; 
(D)  differentiate among the end states of stars, including 
white dwarfs, neutron stars, and black holes; 

(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; 

(G)  use the Hertzsprung-Russell diagram to plot and 
examine the life cycle of stars from birth to death. 

 
 
Engage: Video clip discussion 
Extend: Power point notes 
Closing: Explain the law of relativity 

Instructional Notes: 
 
Resources: Ch 22.6 
 
 
Materials: 
 

Day 5 & 6 
Mon & Tues Feb 4 & 
5 

Topic: Black holes 
Objective: Describe how black holes are formed, and discuss 
thier effects on matter and radiation in their vicinity. 
TEK/SE: (C)  evaluate the relationship between mass and 
fusion on the dying process and properties of stars; 
(D)  differentiate among the end states of stars, including 
white dwarfs, neutron stars, and black holes; 

(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; 

(G)  use the Hertzsprung-Russell diagram to plot and 
examine the life cycle of stars from birth to death. 

 

Instructional Notes: 
 
Resources: Ch 22.5 
 
 
Materials: 
 



Engage: Video clip discussion 
Extend: Power point notes  
Closing:how do they form 
 

Day 7 
Wed Feb 6 

Topic: Space Travel near Black holes 
Objective: Relate the phenomena that occurs near black holes 
to the warping of space around them. 
TEK/SE: (C)  evaluate the relationship between mass and 
fusion on the dying process and properties of stars; 
(D)  differentiate among the end states of stars, including 
white dwarfs, neutron stars, and black holes; 

(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; 

(G)  use the Hertzsprung-Russell diagram to plot and 
examine the life cycle of stars from birth to death. 

 
Engage: Video clip discussion 
Extend: Power point notes 
Closing:Could there be a worm hole associated with a 
black hole 

Instructional Notes: 
 
Resources: Ch 22.7 
 
 
Materials: 
 

Day 8 
Thurs Feb 7 

Topic: Observational evidence for Black holes 
Objective: Discuss the difficulties in observing black holes, and 
explain some of the ways in which a black hole might be 
detected. 
TEK/SE: (C)  evaluate the relationship between mass and 
fusion on the dying process and properties of stars; 
(D)  differentiate among the end states of stars, including 
white dwarfs, neutron stars, and black holes; 

(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; 

(G)  use the Hertzsprung-Russell diagram to plot and 
examine the life cycle of stars from birth to death. 

 
Engage: Video clip discussion 
Extend: Power point notes  
Closing:How do we know they exsist 

Instructional Notes: 
 
Resources: Ch 22.8 
 
 
Materials: 

Day 9 
Fri Feb 8 

Topic: Unit 9 Vocab test 
Objective:  
TEK/SE:  
Evaluate/Elaborate: Unit 9 vocab test/kahoots unit 9 
review 

 
Instructional Notes: 
 
Resources: 
 



Closing: Kahoots review for unit 9 test  
Materials: 

Day 10 
Mon Feb 11 

Topic: Unit 9 test 
Objective:  
TEK/SE:  
Evaluate: Unit 9 test  
Closing: start unit 10 vocab 

Instructional Notes: 
 
Resources: 
 
 
Materials: 
 

 
Accommodations 
for Special 
Populations 

Accommodations for instruction will be provided as stated on each student’s (IEP) 
Individual Education Plan for special education, 504, at risk, and ESL/Bilingual.  

 


