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Six Weeks Period: 2nd SW Grade Level & Course: 8th Science  

Timeline: 17 days (including SW review, test, and FBF)   Unit 7: Investigating Components of the Universe 

Stated 
Objectives: TEK 
# and SE 

Processing Standards:  8.1A, 8.2A, 8.2C, 8.2D, 8.2E, 8.3A, 8.3B, 8.3C, 8.3D, 8.4A, 8.4B 
8.1 Scientific investigation and reasoning. The student, for at least 40% of instructional time, 
conducts laboratory and field investigations following safety procedures and environmentally 
appropriate and ethical practices. The student is expected to: 

(A)  Demonstrate safe practices during laboratory and field investigations as outlined in 
Texas Education Agency-approved safety standards. 

8.2 Scientific investigation and reasoning. The student uses scientific practices during laboratory 
and field investigations. The student is expected to: 

(B)  Plan and implement comparative and descriptive investigations by making 
observations, asking well defined questions, and using appropriate equipment and 
technology. 
(C) Collect and record data using the International System of Units (SI) and qualitative 
means such as labeled drawings, writing, and graphic organizers. 
(E) Analyze data to formulate reasonable explanations, communicate valid conclusions 
supported by the data, and predict trends.  

8.3 Scientific investigation and reasoning. The student uses critical thinking, scientific reasoning, 
and problem solving to make informed decisions and knows the contributions of relevant 
scientists. The student is expected to: 

(A) Analyze, evaluate, and critique scientific explanations by using empirical evidence, 
logical reasoning, and experimental and observational testing, so as to encourage critical 
thinking by the student. 
(B) Use models to represent aspects of the natural world such as an atom, a molecule, 
space, or a geologic feature. 
(C) Identify advantages and limitations of models such as size, scale, properties, and 
materials. 
(D) Relate the impact of research on scientific thought and society, including the history of 
science and contributions of scientists as related to the content.  

8.4 Scientific investigation and reasoning. Scientific investigation and reasoning. The student 
knows how to use a variety of tools and safety equipment to conduct science inquiry. The student 
is expected to: 

(A)  Use appropriate tools, including lab journals/notebooks, beakers, meter sticks, 
graduated cylinders, anemometers, psychrometers, hot plates, test tubes, spring scales, 
balances, microscopes, thermometers, calculators, computers, spectroscopes, timing 
devices, and other necessary equipment to collect, record, and analyze information.. 
(B)  Use preventative safety equipment, including chemical splash goggles, aprons, and 
gloves, and be prepared to use emergency safety equipment, including an eye/face wash, 
a fire blanket, and a fire extinguisher. 

 
Academic Standards: 8.8A, 8.8B, 8.8C, 8.8D 
8.8 Earth and space. The student knows characteristics of the universe. The student is expected 

to: 
(A) Describe components of the universe, including stars, nebulae, and galaxies, and use 

models such as the Herztsprung-Russell diagram for classification. 
(B) Recognize that the Sun is a medium-sized star located in a spiral arm of the Milky Way 

galaxy and that the Sun is many thousands of times closer to Earth than any other star. 
(C) Identify how different wavelengths of the electromagnetic spectrum such as visible light 

and radio waves are used to gain information about components in the universe. 
(D) Research how scientific data are used as evidence to develop scientific theories to 

describe the origin of the universe 
 



6.11(B) Understand that gravity is the force that governs the motion of our solar system. 
 
ELL:  http://ritter.tea.state.tx.us/rules/tac/chapter074/ch074a.html#74.4  

For Specificity:  See the IFD 

Key 
Understandings 

• The sun is a medium-sized star located near the edge of a disc-shaped galaxy of stars, part of 
which can be seen as a glowing band of light that spans the sky on a very clear night. 

• The universe contains many billions of galaxies, and each galaxy contains many billions of 
stars. To the naked eye, even the closest of these galaxies is no more than a dim, fuzzy spot. 

• Some distant galaxies are so far away that their light takes several billion years to reach the 
earth. People on earth see them as they were that long ago in the past. 

• There are a great variety of electromagnetic waves: radio waves, microwaves, infrared waves, 
visible light, ultraviolet rays, X-rays, and gamma rays. These wavelengths vary from radio 
waves, the longest, to gamma rays, the shortest. 

• Components of our universe can be classified by their composition, location, and physical 
properties. 

• Astronomers use different wavelengths of the electromagnetic spectrum to gain information 
about the components of the universe. 

• The Hertzsprung-Russell diagram is a scatter plot of stars showing the relationship between 
the stars’ absolute magnitudes or luminosities versus their spectral class or surface 
temperatures. 

Misconceptions • Students may think the Sun (or other stars) will never change and exist forever, rather than 
stars having stages of life cycles. 

• Students may think stars are different colors because of distance or size, rather than their 
chemical composition, surface temperature, and the frequency of light emitted. 

• Students may think the Sun is not a star because of its size due to its proximity to the Earth. 
• Students may think the Big Bang theory references a huge explosion, rather than a rapid 

expansion that began the universe. 
Key Vocabulary • Absolute magnitude – a measure of how bright a star really is, if all stars were the same 

distance from Earth 
• Apparent magnitude – a measure of how bright a star appears as seen from Earth 
• Big Bang theory – a scientific theory concerning the early development and shape of the 

universe from a dense state which began and is still expanding 
• Electromagnetic spectrum – a classification of all forms of radiation by wavelength and 

frequency; used to study components of the universe 
• Frequency – the number of times a wave passes a certain point in a given amount of time 
• Galaxy – a system of stars and associated matter, held together by gravitational attraction 
• Hertzsprung-Russell diagram – a diagram that shows the relationship between the 

brightness, surface temperature, and color of stars 
• Luminosity – total amount of light (energy) emitted by a star or other celestial body 
• Magnitude – the measure of the observed visible brightness of a star 
• Nebulae – clouds of dust and gas; site of star formation; remains of dead or dying stars 
• Spectra – different colors of light emitted based on the chemical composition of the light 

source 
• Spectroscope – a tool for observing spectral lines 
• Star – luminous globe of gas which produces its own heat and light by nuclear reaction 
• Universe – all of space and its contents 
• Wavelength – distance from any one point on a wave to a corresponding point on the next 

wave; crest to crest or trough to trough 

 Related Vocabulary: 
• Barred-spiral galaxy 
• Black dwarf star 
• Black hole 
• Crest 
• Elliptical galaxy 
• Gamma rays 
• Hertz 
• Infrared waves 
• Irregular galaxy 

• Main sequence star 
• Microwave 
• Nanometers 
• Neutron star 
• Planetary nebula 
• Protostar 
• Radio wave 
• Red giant star 
• Red supergiant star 

• Spiral galaxy 
• Stellar nebula 
• Theory 
• Trough 
• Ultraviolet rays 
• Visible light 
• White dwarf star 
• X-ray 

 



Suggested Day / 
5E Model 
Utilized 

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

Materials, Notes, 
Resources, VW 

October 6 
Day 1 
 

Topic: Earth’s Place in the Universe (Overview of the universe 
and a light year)    
 
8.8A Students need to describe components of the universe, 
including stars, nebulae, and galaxies, and use models such as 
the Herztsprung-Russell diagram for classification 
 
Objective:  SWBAT describe the basic components of the 
universe and a light year.  
 
Engage 

• https://www.youtube.com/watch?v=8Are9dDbW24 (2.00 
minutes) NOTE: Stop after 2 minutes.  You can continue 
but it is about micro vs. the macro.    

 
Explain 

• Earth’s place in the universe 
• Components of the universe (See diagram below.  You 

don’t need to teach each one.) 

 
o Universe 
o Galaxy – a system of stars and associated matter, 

held together by gravitational attraction 
o Stars 
o Solar system 

https://www.youtube.com/watch?v=libKVRa01L8&
t=61s (4.10) 

o Planets (overview, not details) 
• Introduce the concept of a light year 
• https://www.youtube.com/watch?v=MX3PIkbTQwQ&t=

4s (1.49) 
o Because distances in space are so great that 

conventional numbers are too large to work 
with, astronomers use a unit of measurement 
called light year to measure the distance to 
stars and galaxies in space. The distance in 
one light year is equal to the distance light 
travels in one year. 

§ 186,000 miles per second 

Materials: 
• Page 265-66 

 
Notes: 
 
Resources: 
 
Vocabulary Words: 

• Universe 
• Galaxy 
• Stars 
• nebulae  
• elliptical galaxy    
• spiral galaxy 
• irregular galaxy 



§ 5.88 trillion miles per year 

 
 



 
 
Scaled model of the solar system (7.00) 

• Possible ways to compare components of the universe 
include: 

o Relative mass 
o Relative size 
o Object that the component orbits 
o Objects that orbit the component 
o  

• https://www.youtube.com/watch?v=zR3Igc3Rhfg&t=63s 

 
Evaluate/Closure: 
 

October 7 
Day 2 
 

Topic: Describe Components of the Universe (galaxies and 
nebulae and basic star) 
 
8.8A Students need to describe components of the universe, 
including stars, nebulae, and galaxies, and use models such as 
the Herztsprung-Russell diagram for classification 
 

 



Objective:  SWBAT describe the components of the universe 
(galaxies, stars, and nebulae) 
 
Engage 

• ASK:  Has anyone ever since the milky-way in the night 
sky?  If so, what did it look like?   

• https://www.wired.com/2011/06/milky-way-video/ (1.00) 
o Time-lapse video of the Milky Way from North Dakota 

 
• ASK:  Why can’t we see the Milky Way from Princeton, 

Texas (solicit responses) 
o Light Pollution:  When looking for the Milky Way, it is 

extremely important to go to a dark location far from 
the city.  Light pollution is caused by all the excessive 
artificial light in cities. This extra light reduces the 
ability to see stars. You may have to drive out more 
than 150 miles from a big city until you get to the true 
dark sky.   

o Moonlight: If you are looking for the Milky Way on a 
night when the moon is shining bright, you will not be 
able to see it. The sky has to be very dark to see the 
stars of the galaxy with your naked eye. The presence 
of the moon will wash out the light of the stars, just like 
light pollution from the cities.   

Explain 
• The Milky Way is one type of galaxy. 

   



• Galaxies – a system of stars and associated matter, held 
together by gravitational attraction. 

• ASK:  How many galaxies are in the universe?  
o Answer:  120 billion galaxies in the observable 

universe.  (To me this is just unimaginable). 
o For a WOW factor:  Explain the Ultra Deep Field of 

1995 (10,000 galaxies in the head of pin)  
https://www.youtube.com/watch?v=95Tc0Rk2cNg 
(5.26) 

o Types of galaxies 
§ Elliptical – spherical or flattened disks 
§ Spiral - a nucleus of bright stars and two or more 

spiral arms 
• Milky Way (includes Earth) 
• https://www.youtube.com/watch?v=gkAowH

zpl0w&t=106s (3.09) 
§ Irregular – no definite shape 

Explore  
• Card Sort; students will classify galaxies.  They will then 

use a notecard to write the property used to classify each 
galaxy grouping on a separate card.  

 
Evaluate/Closure  

• Debrief of Card Sort by having each group explain their 
system.  

• What property did you use to classify galaxies? 

October 8 
Day 3 

Topic: Describe Components of the Universe (comets, 
asteroids, meteors…) 
 
8.8A Students need to describe components of the universe, 
including stars, nebulae, and galaxies, and use models such as 
the Herztsprung-Russell diagram for classification 
 
Objective: SWBAT describe the components of the universe 
(planets, moons, comets, asteroids, meteors…) 
 
Engage 

• What the difference between comets, asteroids, and 
meteoroid? 
https://www.youtube.com/watch?v=dvd47rMYia0&t=19s 
(3.43) 

 
Explain 

• Other components of the universe 
o Planets 
o Moons 
o Asteroids 
o Meteors 
o Comets 

 
Planets 

• Planets may have either a terrestrial (rocky) surface 
or a gaseous surface.  Gaseous planets are 
considerably larger than terrestrial planets. 

• Planets may have rings or other unique surface 
characteristics. 

Materials: 
 
Notes: 
 
Resources: 
 
Vocabulary Words: 

• elliptical galaxy    
• galaxy   
• irregular galaxy 



• Movement of planets is based on revolution (orbit) 
around the Sun and rotation (turning) on the planet’s 
axis.   

Moons     
• Moons are studied in relation to the planet they 

orbit.  Not all planets have moons.   
• Most are rocky bodies covered with craters, but some 

have unique characteristics.   
• Movement of moons is based on revolution around 

their planets and rotation on their axis. 

Asteroids     
• Most asteroids are rocky bodies that orbit in a region 

in the solar system known as the Asteroid Belt 
between Mars and Jupiter.   

• They vary in size and shape.   
• Movement is based on their revolution around the 

Sun. 
• Some asteroids outside the asteroid belt have orbits 

that cross Earth’s orbit, which require scientists to 
monitor their positions. 

Comets     
• Comets have a main body or head (ice, methane and 

ammonia and dust) and a tail that emerges as the 
comet gets closer to the Sun during its orbit. 

• The effects of the solar winds result in the tail always 
points away from the Sun. 

• Comets have long, narrow, elliptical orbits that cause 
them to cross paths with other objects in the solar 
system. 

• Most comets originate from regions of the solar 
system that lie beyond the orbit of Neptune. 

Meteors, Meteoroids, & Meteorites     
• Meteors are chunks of rock that burn upon entering a 

planet’s atmosphere. 
• Prior to entering the atmosphere the chunks of rock 

move about within the solar system and are known 
as meteoroids. 

• When the chunk of rock strikes the surface of a planet 
or moon it is known as a meteorite. 

Explore 
 
Evaluate/Closure 
 

  
FAIR DAY- NO SCHOOL 

 

 

October 12 
Day 4 
 

Topic: Stars – characteristics and classification, including our 
Sun 
 
8.8A Students need to describe components of the universe, 
including stars, nebulae, and galaxies, and use models such as 
the Herztsprung-Russell diagram for classification. 
 
8.8B Students need to recognize that the Sun is a medium-sized 
star located in a spiral arm of the Milky Way galaxy and that the 

Materials: 
 
Notes: 
 
Resources: 
 
Vocabulary Words: 

• elliptical galaxy    
• galaxy   



Sun is many thousands of times closer to Earth than any other 
star. 
 
Objective:   

• SWBAT to describe and classify stars, including our Sun.   
• SWBAT recognize that the Sun is medium-sized star 

located in the Milky Way and closer than any of other star. 
 
Engage 

• https://www.youtube.com/watch?v=2HoTK_Gqi2Q (5:00) 
 

Explain 
• Nebulae 

o Clouds of gas and dust 
o Sites of star formation 
o Remains of dead or dying stars 

• Stars (including the Sun) 
o Objects in space, made of gases, which produce their 

own light and heat 
o Life cycle 
o Mass in relation to the Sun 
o Magnitude (luminosity) 

§ Apparent 
§ Absolute 

o Temperature 
• The sun is -  

o Medium-sized star 
o Located in a spiral arm of the Milky Way galaxy 
o Many thousands of times closer to the Earth than any 

other star 
Explore 
 
Evaluate/Closure 
 

• irregular galaxy 
 

October 13 
Day 5 
 

Topic: H-R Diagram 
 
8.8A Students need to describe components of the universe, 
including stars, nebulae, and galaxies, and use models such as 
the Herztsprung-Russell diagram for classification. 
 
Objective 
 
Engage 
 
Explain 
• Models for classification of stars 

o Hertzsprung-Russell diagram (H-R) 
• Relationship between brightness, surface 

temperature, and color 

Explore 
 
Evaluate/Closure 

Materials: 
 
Notes: 
 
Resources: 
 
Vocabulary Words: 
• Hertzsprung-Russell  

diagram  
• absolute magnitude 
• apparent magnitude 
• brightness   
 

October 14 
Day 6 
 

Topic: H-R Diagram 
 
8.8A Students need to describe components of the universe, 
including stars, nebulae, and galaxies, and use models such as 
the Herztsprung-Russell diagram for classification. 
 
Objective 
 

 



Engage 
 
Explain 
 
Explore 
 
Evaluate/Closure 
 

October 15 
Day 7 

Topic:  Evaluation  
 
Objectives 
8.8A Students need to describe components of the universe, 
including stars, nebulae, and galaxies, and use models such as 
the Herztsprung-Russell diagram for classification 
 
8.8B Students need to recognize that the Sun is a medium-sized 
star located in a spiral arm of the Milky Way galaxy and that the 
Sun is many thousands of times closer to Earth than any other 
star. 
 
Evaluation 

• Quiz 8.8A and B 
• Immediate feedback  

 

Materials: 
• Quiz  

 
Notes: 
 
Resources: 
 
Vocabulary Words: 
• Hertzsprung-Russell  

diagram  
• absolute magnitude 
• apparent magnitude 
• brightness   

October 18 
Day 8 
 

Topic: The Electromagnetic Spectrum 
 
8.8C Students need to identify how different wavelengths of the 
electromagnetic spectrum such as visible light and radio waves are 
used to gain information about components in the universe. 
 
Objective 
 
Engage 

• The Electromagnetic Spectrum Song  
• https://www.youtube.com/watch?v=P_PVz8HrrCI 

 
Explain 
• Waves – movement of energy through a medium from one 

place to another 
• Frequency – the number of times a wave passes a certain 

point in a given amount of time 
• Wavelength – distance from any point on one wave to a 

corresponding point on the next wave; crest to crest or trough 
to trough 

• Relationship between frequency and wavelength 
• Light is a form of energy and travels in electromagnetic waves 
• Electromagnetic spectrum – a classification of all forms of 

radiation (electromagnetic waves) by wavelength and 
frequency; used to study components of the universe 

• Waves are classified by their wavelength 
• Electromagnetic waves can travel through empty space and 

matter 
o Radio waves 
o Microwaves 
o Infrared waves 
o Visible waves (light) 
o Ultraviolet waves 
o X-rays 
o Gamma rays 

• Different wavelengths are used to gain information about 
components of the universe 

Materials: 
 
Notes: 
 
Resources: 
 
Vocabulary Words: 

• electromagnetic  
spectrum 

• frequency 
• gamma ray      



o Radio waves 
§ Used for measuring the intensity of the energy 

of celestial objects 
§ Reflect back to the source: The wavelength 

and the time it takes to be reflected can 
convey information about the movement of the 
object 

o Light waves 
§ Telescopes, with detection devices that are 

sensitive to wavelengths other than visible 
light, allow astronomers to study objects that 
emit radiation, otherwise invisible to humans 

§ Measurements of light enable astronomers to 
determine certain physical characteristics of 
objects, such as their temperature, 
composition, and velocity 

§ Different spectral lines correspond to different 
wavelengths 

§ Understand the association between spectral 
lines and stars; the color of lines indicate the 
elemental components of the stars 

§ Spectroscopes are used to identify properties 
of celestial objects; spectrographs can reveal 
the composition of stars and other 
astronomical bodies using the light they emit 

 
Explore 
 
Evaluate/Closure 
 

October 19 
Day 9 
 

Topic: The Electromagnetic Spectrum 
 
8.8C Students need to identify how different wavelengths of the 
electromagnetic spectrum such as visible light and radio waves are 
used to gain information about components in the universe. 
 
Objective 
 
Engage 
 
Explain 
 
Explore 
 
Evaluate/Closure 
 
 

Materials: 
 
Notes: 
 
Resources: 
 
Vocabulary Words: 

• electromagnetic  
spectrum   

• frequency 
• gamma ray    

October 20 
Day 10 
 

Topic: Origin of the Universe 
 
8.8D Students need to research how scientific data are used as 
evidence to develop scientific theories to describe the origin of the 
universe 
 
Objective 
 
Engage (light years) 

• https://exoplanets.nasa.gov/blog/1563/our-milky-way-
galaxy-how-big-is-space/ (1.40) 

 
Explain 

• Scientific data as evidence supporting theories 
o Origin of the universe 

Materials: 
 
Notes: 
 
Resources: 
 
Vocabulary Words: 

• electromagnetic  
spectrum   

• frequency 
• gamma ray    



o The Big Bang theory 
 
Explore 
 
Evaluate/Closure 

October 21 
Day 11 
 

Topic: Origin of the Universe  
Theories and Big Bang 
 
8.8D Students need to research how scientific data are used as 
evidence to develop scientific theories to describe the origin of the 
universe 
 
Objective 
 
Engage 
 
Explain 
 
Explore 
 
Evaluate/Closure 
  

Materials: 
 
Notes: 
 
Resources: 
 
Vocabulary Words: 
• Big Bang  
• Light Years 

October 22 
Day 12 
 

Topic:  Evaluation 
 
Objectives 
8.8C Students need to identify how different wavelengths of the 
electromagnetic spectrum such as visible light and radio waves are 
used to gain information about components in the universe. 
 
8.8D Students need to research how scientific data are used as 
evidence to develop scientific theories to describe the origin of the 
universe 
 
Evaluation:  Quiz 8.8C and D  
 
 

Materials: 
• Copy quiz for each 

student 
• Zipgrade (if possible) 
 
Notes: 
• Make sure the questions 

are STAAR rigor and 
relevant 

 
Resources: 
 
Vocabulary Words: 

 
Day 13 
October 25 

Topic:  Review for SW Test   
• TEKS 8.7A, B and C (Seasons, Tides and Moon Phases) 
 
Objective 
 
Engage 
 
Explain 
 
Explore 
 
Evaluate/Closure 
 

Materials: 
• Review sheet 

 
Notes: 
• Review concepts, not 

the actual questions 
 

Resources: 
 
Vocabulary Words: 

October 26 
Day 14 
 

Topic:  Review for SW Testing 
• TEKS 8.8A, B, C and D 
 
Objective 
 
Engage 
 
Explain 
 
Explore 
 
Evaluate/Closure 
 

Materials: 
• Review sheet 

 
Notes: 
• Review concepts, not 

the actual questions 
 

Resources: 
 
Vocabulary Words: 



October 27Day 
15 
 

Topic:  SW Testing (Periods 1-4) Materials: 
• Copy SW test 
• Obtain answer 

document for each 
student 

• Extra #2 pencils 
 
Notes: 
• Contact CMC 
 
Resources: 
 
Vocabulary Words: 

October 28Day 
16 
 

Topic:  SW Testing (Periods 5-8) Materials: 
• Copy SW test 
• Obtain answer 

document for each 
student 

• Extra #2 pencils 
 
Notes: 
• Contact CMC 
 
Resources: 
 
Vocabulary Words: 

October 29  
Day 17 
 

Feedback Friday! 
Students and teachers will go over 6 weeks’ tests. 
Students complete SLR 
Students who fail 
• Contact parents 
• Set up tutorials 

Materials 
• SLR  

Accommodation
s 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. 

 


