
01 Exploring Space 
TALK ING IT  OVER 

Throughout history, people have been fascinated by space. For a long time, people could only use 
their eyes to make observations of objects in the sky at night. In the early 1600s, a scientist named 
Galileo used a telescope to get a better look into space. Using his telescope to look at the Moon, 
Galileo observed that the surface of the Moon was rough and uneven. It wasn't smooth like 
people had thought. Since then, scientists and engineers have developed many new technologies 
for exploring space. Spacecraft (including rockets, satellites, probes, space stations, and space 
shuttles) carry tools and equipment to gather data about space and space objects. In the United 
States, the National Aeronautics and Space Administration (NASA) is the government agency 
that conducts space exploration. Missions with NASA spacecraft have increased our 
understanding of our planet, other objects in our Solar System, our Sun, and other stars.  But 
space missions are very expensive. And while many have been successful, some have not. Some 
missions have ended in disaster. Because of the many challenges involved in space exploration, 
decisions about which missions to fund must be carefully considered.1 

GUIDING QUESTION 
What have we learned from missions to space? 

<<Arrange images in a similar layout to IAES 2nd Edition SB page G-4>> 

<Insert figure 1.1 here; photograph of new astronaut class>> 

Caption: The 2017 NASA Astronaut Class. 

<Insert figure 1.2 here; photograph of lunar module>> 

Caption: An astronaut climbs down a lunar module on the surface of the Moon. 

<Insert figure 1.3 here; photograph from Hubble>> 

Caption: A photo of space taken from the Hubble Space Telescope. 

<Insert figure 1.4 here; photograph of the surface of Mars>> 

Caption: A photograph of the surface of Mars taken by an unmanned spacecraft. 

<Insert figure 1.5 here; photograph of Cassini> 

Caption: The Cassini spacecraft undergoing testing in the space simulator before going into space to study Saturn 
and its moons. 
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MATERIALS  
For each student 

1  Student Sheet 1.1, “Anticipation Guide: Space Exploration” 

1 Student Sheet 1.2, “Four Space Missions” 

PROCEDURE  
Use Student Sheet 1.1, Anticipation Guide: “Space Exploration,” to prepare for the following 
activity.2 

1. Each person in your group of four will read about one of the four missions to space. As 
you read, record information on Student Sheet 1.2 about:  

• what was learned from that space mission  

• the challenges faced during that space mission  

2. Share what you learned about your space mission with your group. Tell your group 
members about the mission, what was learned, and what challenges were faced. 

3. Make sure each person in your group has a chance to share. As you listen to others share, 
write down information about the other three space missions on Student Sheet 1.2.  

4. Discuss the similarities and differences between the four missions your group read 
about.3  

MISSIONS TO SPACE  

APOLLO PROGRAM 

The Apollo program began in 1961 and ended in 1972. The Apollo program’s goal was to send 
humans to the surface of the Moon to conduct scientific investigations. The program successfully 
landed six different Apollo missions on the Moon. A total of twelve astronauts walked on the 
Moon. In each mission to the Moon, astronauts collected huge amounts of data about the surface 
using a variety of equipment. Scientists learned what types of rocks are found on the surface of 
the Moon. They also learned that geological processes have occurred on the surface, including 
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volcanic eruptions and impacts from space objects. Also, by testing rock samples returned from 
the missions, scientists learned that living things have never lived on the Moon.  

There were many challenges and risks involved in sending humans to the Moon. One challenge 
was providing food and drinking water for the 8 to 12 days of the missions. To address this 
challenge, NASA scientists developed water filtration systems that would make sure the 
astronauts had fresh drinking water. NASA scientists also developed a process for removing all 
the water from food. This process allowed the food to keep its nutrients and taste but not spoil. 
Astronauts could rehydrate the food with water while in space. On the Apollo missions, the 
astronauts had access to hot water to use when rehydrating their food; on previous missions, there 
was only cold water available.  
<Insert figure 1.6 here; photograph of an astronaut collecting data on the moon> 

Caption: An Apollo astronaut collects data on the surface of the Moon. 

CASSINI MISSION 

The Cassini mission involved a spacecraft and probe sent to explore another planet in our solar 
system: Saturn. The mission goal was to gather data about the planet and its moons using a 
variety of scientific instruments. The spacecraft launched on October 15, 1997, and entered 
Saturn’s orbit seven years later. From the data collected, scientists discovered seven new moons 
of Saturn and learned that Saturn’s rings are constantly changing. 

One challenge scientists faced during the mission had to do with the Huygens probe. This probe 
was to be dropped on the surface of Titan, one of Saturn’s moons, to gather data. As Cassini 
traveled to Saturn, scientists from the European Space Agency working on the mission with 
NASA discovered a problem. This problem needed to be solved before Cassini reached its 
destination. They figured out that the Huygens probe would not be able to communicate with the 
Cassini spacecraft from the surface of Titan if Cassini followed the planned route. The European 
scientists and NASA scientists worked together to change the course of Cassini to solve this 
problem. When the Huygens probe landed on Titan, it became the first spacecraft to land on a 
moon in the outer solar system. It was also the most distant landing from Earth. Both the Huygens 
probe and Cassini took pictures of Titan's surface. From these pictures, scientists learned that 
there is liquid flowing on the surface of Titan that form rivers, lakes, and seas. This is similar to 
how liquid water shapes the surface of Earth.  

After 20 years in space, the Cassini mission ended in September 2017. The “Grand Finale” of the 
mission was achieved by sending the Cassini spacecraft into Saturn’s atmosphere, where it 
burned up and was destroyed.  
 
<Insert figure 1.7 here; photograph from Descent to Titan> 

Caption: This photograph was taken as the Huygen probe fell to the surface of Titan.  

HUBBLE SPACE TELESCOPE 

Scientists have used telescopes to observe the sky at night for hundreds of years. When looking 
out at space from Earth’s surface, the small particles like dust in Earth’s atmosphere can make it 
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impossible to see some space objects clearly. To address this problem, the Hubble Space 
Telescope was launched in 1990. The goal was to collect data about space from beyond Earth’s 
atmosphere. The Hubble Space Telescope orbits Earth 569 kilometers (353 miles) above the 
surface. The telescope’s placement above Earth’s atmosphere allows scientists to gather more 
data about space objects than they can from Earth’s surface. By analyzing images captured by 
Hubble, scientists have determined the age of our galaxy, gathered data about key moments in the 
formation of stars and planets. They have also discovered new planets, solar systems, and 
galaxies beyond our own. Scientists from all over the world can apply to use the Hubble Space 
Telescope to make their own observations of space objects. Since it launched, there have been 
over 15,000 scientific articles published using data from Hubble! 

One challenge in using a telescope in space is keeping it working. On the Earth’s surface, people 
can repair or update equipment on a telescope as needed. But in space, it becomes much more 
difficult to keep a telescope working and using up-to-date technology. Because of this, Hubble 
was designed to be repaired and serviced in space by astronauts. There have been six servicing 
missions where astronauts repaired, updated, and added new equipment to the Hubble Space 
Telescope. The future for Hubble is unclear, as there is no space shuttle mission planned to 
service or retrieve Hubble so it may be destroyed as it is pulled down into Earth’s atmosphere.  

 
<Insert figure 1.8 here; photograph of Hubble> 

Caption: The Hubble Space Telescope collects data in space. 

MARS SCIENCE LABORATORY 

The Mars Science Laboratory mission was launched in 2011. The goal is to determine if life ever 
existed on Mars. NASA scientists developed an unmanned spacecraft, called the Curiosity Rover, 
to investigate the surface of Mars. The Curiosity Rover landed on Mars with a variety of tools and 
scientific instruments to gather and analyze rock, soil, and air samples. From the observations and 
data gathered by these instruments, scientists have found evidence that Mars had a very different 
environment in the past. Scientists learned that water once flowed on Mars’s surface and 
collected in large bodies of water, like lakes. Liquid water is one of the necessary conditions to 
support life, and Curiosity continues to gather data to find evidence of life on Mars. 

One challenge the mission faced was safely landing the Curiosity Rover on Mars’s surface. 
Curiosity was much larger and heavier than any other rover that NASA had sent to Mars. In past 
rover missions, airbag systems were used. These systems would cushion the rover and protect the 
sensitive instruments inside from the impact of landing. Curiosity was so heavy that engineers 
couldn’t find any fabric on Earth that would be strong enough to make its airbags. To overcome 
this challenge, NASA scientists and engineers developed a new way to land Curiosity on the 
surface. They designed and built a new sky crane system that, on August 6, 2012, gently lowered 
the rover down to the surface of Mars. 

 
<Insert figure 1.9 here; photograph of Curiosity> 

Caption: The Curiosity Rover collects data on the surface of Mars. 
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<Insert figure 1.10 here; drawing of sky crane> 

Caption: An illustration of the sky crane that landed the Curiosity Rover on the surface of Mars. 

ANALYSIS  
1. Return to Student Sheet 1.1 “Anticipation Guide: Space Exploration” and complete the 

“After” column by marking whether you agree (+) or disagree (–) with each statement. 

 Evidence is information that supports or refutes a claim. Under each statement, explain 
how the activity gave evidence to support or change your ideas. 

2. Governments sometimes fund space missions instead of using that money for other 
scientific research on Earth. Would you fund a future space mission? Explain your choice 
using evidence from the activity and provide an example of a trade-off between funding a 
space mission and funding other types of scientific research.  

 A trade-off is an exchange of one outcome for another—giving up something that is a 
benefit or advantage in exchange for something that may be more desirable. 

3. Reflection: If you had to choose a place in space to explore, what would it be? Explain 
why you chose this place and what new things you would want to learn.4 

EXTENSION  
Visit the SEPUP Third Edition Solar System and Beyond page of the SEPUP website at 
www.sepuplhs.org/middle/third-edition to learn about other missions to space. 

As you learn about the space mission, answer the following questions:  

• What type of spacecraft was used?  

• What are the goals of the mission?  

• What was learned?  

• What were the challenges? 
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02 The Predictable Moon 
INVESTIGATION 

Even without advanced technologies, you can learn about space just from making observations 
with your eyes about objects in the sky. An observation is any description or measurement 
gathered by a person’s senses or with instruments. The Moon is one of the easiest objects in the 
sky to observe. You probably have noticed that the Moon looks different on different days. The 
different shapes of the Moon visible from Earth are called the moon phases.  

The changing phases of the Moon have fascinated people for thousands of years. Long before 
clocks or calendars, many cultures used the Moon’s changing phases for measuring time. In this 
activity, you will investigate the Moon’s predictable phases. 

GUIDING QUESTION  
How can we predict changes in the Moon’s appearance?  
 
<Insert figure 2.1 here; photo of students observing the moon> 

Caption: Students observing the Moon from the Earth’s surface.  

MATERIALS  
For each pair of students 

1 set of 8 Moon Phase Cards 

For each student 

1  Student Sheet 2.1, “Moon Observations” 

PROCEDURE  
<Insert figure 2.2 here, Photograph from 2nd Edition IAES SB page F-42> 

Caption: Full moon rising over a lake shortly after sunset.  

PART A: MOON PHASE CARDS 

1. With your partner, look at the all of your Moon Phase Cards and discuss if you have ever 
seen the Moon appear as it does on each card. 

2. Place your cards in an order, from left to right, that you think shows how the Moon’s 
appearance changes over time. Record your reasoning in your student notebook. 5 

3. Compare the order of your cards with the order created by the other pair in your group. 
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Discuss your reasoning for the order you chose and identify any similarities and 
differences between the two orders.6 

4.  A cycle is a sequence of events that repeats. As a group, combine and order the two sets 
of Moon Phase Cards, from left to right, to show how the changes in the Moon’s 
appearance are part of a cycle.  

5.  Discuss Analysis item 1 with your group. Record your answer in your science notebook.  

PART B: MOON OBSERVATIONS 

6. Student Sheet 2.1 has a calendar where observations of the Moon’s phase have been 
filled in on certain dates. Using the observations on the calendar, discuss how many days 
a complete cycle of the Moon’s phases takes.  

7.  In the circles on Student Sheet 2.1 for May 11, 22, and 28, draw what you think the Moon 
will look like on those days. 

8. Predict the date for the next full Moon for the June calendar on Student Sheet 2.1. Draw a 
full Moon on the calendar on the date you predicted. 

9. On Student Sheet 2.1, write the word “new” on the days you predict the new Moon will 
occur. 

ANALYSIS  
1. In Step 4, if you had moved your first card to the end of your order, would the order still 

be correct? Explain your answer and make sure to use the word pattern in your 
explanation. A pattern is something that happens in a repeated and predictable way.  

2. Explain how you made your predictions for Steps 8 and 9.7 

3. Predict the date of the next first quarter Moon for the June calendar on Student Sheet 2.1. 
Explain how you made your prediction.8 

4. Reflection: Why do you think the Moon’s appearance changes?  
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