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USING THE CHAPTER 6 OPENER

 TEACHING STRATEGIES

• Begin the Lesson—Discuss the diagram and 
locate each planet. Have students discuss the 
situation pictured in which all of the planets are 
in two close groups. Is this a common occurrence? 
No. Is Earth the only planet with moons? It is 
not, although it’s the only one shown with 
moons in this diagram.

• During Teaching—Ask students to create their 
own definitions of key terms using language that 
makes sense of their observations. Distribute 
BLM 6.1 Key Terms for students to use as a 
reference throughout the chapter. Alternatively, 
students could use another graphic organizer 
for learning new vocabulary in context.
– Have students complete the Getting Ready 

questions in pairs.
– Read the What You Will Learn, Why It Is Important, 

and Skills You Will Use sections aloud together.
– Discuss and complete Starting Point Activity 6-A 

as a class.

Getting Ready Answers
• How close is Earth to other objects in space? 

Earth’s nearest neighbour is the Moon (approximately 
385 000 km away); the closest planet is Venus 
(approximately 40 000 000 km away), and the closest 
star is the Sun (approximately 149 598 000 km 
away). The distance to the next nearest star is 
approximately 43 518 430 700 000 km. 

• What keeps the solar system together? The 
force of gravity keeps the solar system together. The 
Sun is more massive than any other object in our 
solar system (330 000 times the mass of Earth). 
This creates a strong gravitational pull towards 
the Sun, which holds the solar system together.

• What types of objects are there in space? In 
space there are planets, galaxies (clusters of stars), 
black holes (dead stars), super novae (exploding 
stars), nebulae (future stars), giant stars, dwarf 
stars, and objects that orbit stars (planets, comets, 
asteroids, moons).

• Further question: How many galaxies and stars 
are there in the universe? Current estimates are 
that there are 100 billion or more galaxies, each 
containing hundreds of billions of stars.
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Safety Precautions
• Students should take care to keep paint out of 

their eyes.
• Advise students not to inhale powders.

• Prepare a large demonstration (using a basketball) for the class 
to complete following the activity to discuss large impacts.

Implementing the Activity
• Spread the newspaper completely to prevent any 

of the paint from getting on the floor (it will run 
when it gets wet).

Adaptation
• The What Did You Find Out? questions may 

be completed orally for students with literacy 
difficulties.

Activity Wrap-Up
• Review the What Did You Find Out? questions 

with the class aloud.

What Did You Find Out? Answers
 1. The marks on the tray resembled the shapes 

and depths of craters in that they are dark and 
concentrated at the centre and spread away 
from the centre point. They also have streaks 
along the outside edges.

 2. The higher the ball, the larger and more 
spread out the crater.

 3. The Moon received all of its craters from 
impacts with asteroids and other large objects 
that hit its surface.

&HELPS

H
IN

T
S

&HELPS

H
IN

T
S

STARTING POINT ACTIVITY 6-A 
WHAT HAPPENED TO THE MOON?

Purpose
• Students will examine impact marks to discover 

why the surface of the Moon is cratered.

Advance Preparation

WHEN TO BEGIN WHAT TO DO

1 week before – Begin collecting newspapers for 
the activity.

1 day before – Sort supplies so that each group 
has a complete set of materials.

MATERIALS

– aluminum pan
– ball bearing
– golf ball
– all-purpose flour
– dry tempera paint or powdered drink mix
– newspaper

Suggested Time
• 5 min for discussion of the activity and distribution 

of activity kits
• 15 min for completion of activity
• 10 min for completion and discussion of What 

Did You Find Out? questions
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SECTION 6.1 INSIDE THE 
SOLAR SYSTEM

What Students Do in Section 6.1 
• learn the relative scale of the solar system
• discover all of the main bodies that make up the 

solar system
• describe the basic properties of the Sun and each 

of the planets in the solar system
• define the term moon, and describe some of the 

moons in the solar system

 BACKGROUND INFORMATION

• The timeframe for changes to the view of the solar 
system was fairly rapid. It was believed for more 
than a thousand years that Earth was the centre 
of the universe and solar system. This view was 
changed, not without some backlash, during a 
200-year period.

• Pluto was reclassified as a dwarf planet by the 
International Astronomical Union in August 2006. 
The reclassification was due to the size of Pluto, 
and the fact it had not cleared the surrounding 
space of other objects. There are currently three 
official dwarf planets: Pluto, Ceres (in the asteroid 
belt) and Eris (beyond Pluto). 

 TEACHING STRATEGIES

• Begin the Lesson—Ask students to define the 
solar system in their own words in their science 
logbooks and to speculate on the size of the 
solar system.

• During Teaching—Read the section introduction 
aloud as a class and discuss some of the names of 
the scientists involved in changing our view of the 
solar system. Which names do the students know? 
How do they know them?
– Examine Figure 6.1 and discuss the caption 

as a class. 

Common Misconception
• Many still believe, and will argue, that Pluto is 

a planet.

Figure 6.1
• There are eight major planets in the solar system.

THE SIZE OF THE SOLAR SYSTEM

 BACKGROUND INFORMATION

• Most models of the solar system are not created 
to scale. This is because a scale model would take 
up more space than is available.

• The astronomical unit (AU) is often used to 
describe the scale of the solar system. 1 AU is 
the average distance between Earth and the 
Sun (149 598 000 km).

 TEACHING STRATEGIES

• Begin the Lesson—Discuss the term scale with 
the class and provide some examples of scale using 
differently sized spheres. Alternatively, use a map 
to demonstrate the concept. 
– Ask students to recall any math lessons they have 

had that relate to scale.
– Have the students define the term scale, as it 

relates to the position of objects in relation to 
one another, in their science logbooks. Have 
them predict the types of scales used to describe 
the distances between the Sun and planets of the 
solar system, the distance between stars, and the 
distance between galaxies. Would they use the 
same units?
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Common Misconception
• Many models of the solar system show the planets 

all aligned on one side of the Sun. This does not 
occur very often in reality.

FIND OUT ACTIVITY 6-B 
SCALING THE SOLAR SYSTEM

Purpose
• Students will identify the planets in the solar system 

and discover the relative distances between them. 

Advance Preparation

WHEN TO BEGIN WHAT TO DO

3 days before – Collect supplies so that each group 
can complete the activity.

MATERIALS

– scissors
– calculator
– metre sticks
– chart paper
– markers
– tape

Suggested Time
• 30 min for discussion and completion of activity
• 10 min for completion of activity wrap-up and 

What Did You Find Out? questions

Safety Precaution
• Remind students to be careful when using scissors.

• Time can be saved by cutting out the planets before the activity 
and distributing them to each group.

• There are a number of web sites that help students visualize the 
scale of the solar system. Use your web browser to search for 
The Maine Solar System Model or search the terms “solar 
system, peppercorn model” for information on how to make 
a classroom scale model.

Implementing the Activity
• Have each group complete the activity and share 

their scale with other groups before completing 
the What Did You Find Out? section.

• Prepare a large-scale model for the class using 
spheres and the classroom floor as the chart paper. 

Adaptations
• Advanced students could also include the mass 

and radius of the planets and the Sun in their 
scale models.

• Students with numeracy challenges should be 
paired with students comfortable working with 
numbers.

Activity Wrap-Up
• Prepare and examine a class-size model of the 

scale of the solar system.
• Complete and discuss the What Did You Find 

Out? section together as a class.

Assessment Option
• Use Process Skills Rubric 8, Developing Models 

to assess student work in Find Out Activity 6-B 
Scaling the Solar System.

What Did You Find Out? Answers
 1. It is important to have a scale when mapping 

the solar system in order to determine the 
relative position of objects to one another and 
in order to accurately describe any interactions 
between the different objects of the solar system.

 2. Jupiter is almost seven times further from 
Earth than Mars is, so it will take approxi-
mately 21 months for the same spacecraft 
to reach Jupiter.

 3. It is hard for people to comprehend the size 
of the solar system because of our experience 
here on Earth. An elephant is big compared to 
a human, but extremely small on a solar scale. 
A complete change in perspective is required 
to comprehend the size of the solar system.
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GRAVITY AND ORBITS/THE SUN

 BACKGROUND INFORMATION

• Students studied gravity in Science 5. You may wish 
to do a brief review. Gravity is the force of attraction 
between two objects based upon their mass. The 
attraction increases as the mass of the two objects 
increases. The strength of the attraction decreases 
as the distance between the two objects increases. 
The extremely large relative mass of the Sun 
means that all objects orbit around it, but the 
relatively close distance to the Moon means 
that Earth, not the Sun, controls its orbit. 

• All objects experience a force of gravity in relation 
to one another. The chair you sit on exerts a 
gravitational pull on you. This pull is much 
smaller than that of much larger Earth, so it 
goes unnoticed.

• Space exploration has been aided by the gravitational 
pull of other planets. Deep-space probes use the 
gravitational pulls of planets they approach to accel-
erate them and allow them to explore deeper space.

• The constant nuclear reactions from deep within 
the Sun provide the light and heat that supports 
life on Earth.

• Galileo discovered markings called sunspots on 
the surface of the Sun in 1610.

• Gravity on the surface of the Sun is 28 times greater 
than on Earth. A person who weighs 70 kg here 
on Earth would weigh almost 2000 kg on the Sun.

• The solar wind is comprised of streams of gas 
particles that flow outward from the Sun.

• The Milky Way is held together by gravity. Just as 
the planets orbit around the Sun, the Sun orbits 
around the centre of the Milky Way.

• The Sun’s atmosphere, the corona, reaches extremely 
high temperatures. This energy causes some of 
the corona to escape the Sun’s gravitational 
pull and leave the Sun as a solar wind travelling 
approximately 400 km/s.

 TEACHING STRATEGIES

• Begin the Lesson—Ask students to define gravity 
in their own words, using their prior knowledge. 
Have them write their definitions in their logbooks 
or use one of the vocabulary BLMs provided for 
this unit.
– Have students hold a large bed sheet securely and 

then drop in several differently sized balls. All 
of the balls will circle around and eventually fall 
into the ball with the largest mass. This motion 
models the gravitational interactions of the 
objects in the solar system. 

– Discuss what the universe would be like without 
gravity. Have students predict where they would be 
if the gravity of Earth was suddenly “turned off.”

• During Teaching—BLM 6.2 The Structure of 
the Sun provides a larger version of Figure 6.3 
and can be used as an overhead master.
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• After Teaching—Using the facts provided in this 
section, have the students work in pairs to produce 
solar interviews. One student (interviewer) asks 
questions of the other student (the Sun). Once 
students are comfortable in their roles, have 
several pairs volunteer to perform their 
informational skit for the class.
– Ask students to calculate what they would weigh 

if they visited the Sun. (Their current weight 
multiplied by 28.)

– Some students may wish to do further research 
about the Sun and its role in Northern Lights 
(aurora borealis).

Common Misconceptions
• Astronauts in orbit around Earth are not in areas 

where there is no gravity. The gravitational 
attraction of Earth keeps the space shuttle and 
the International Space Station in orbit. The 
astronauts appear weightless because they are 
constantly falling towards the centre of Earth. 
The weightlessness astronauts experience is 
similar to jumping off a cliff and never landing. 

• The Sun has a large variation in temperature 
throughout its structure. The core is up to 
15 000 000°C, the surface has a temperature of 
only 6000°C, and temperatures in the atmosphere 
reach more than 1 000 000°C.

Student answers could include solar 
cells, solar electricity, solar furnace, 

solarium, solar power, and solar system.
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Another comparison would be that it would 
take more than 330 000 Earths to weigh 

the same amount as the Sun.

The Sun looks brighter to us than other 
stars because it is much closer to Earth 

than any other stars.

THE PLANETS

 BACKGROUND INFORMATION

• All of the planets that orbit the Sun orbit in a 
counterclockwise motion. All but Venus also rotate 
in a counterclockwise motion. 

• The official definition of a planet stipulates that it 
must orbit around the Sun, it must have enough 
mass to be nearly spherical, and it must “clear 
the neighbourhood around its orbit.” This last 
factor means that the gravitational force of the 
body in question must dominate the area. The 
International Astronomical Union delisted Pluto 
as a planet based on the third factor.

 TEACHING STRATEGIES

• During Teaching—Read and discuss the section 
text as a class.

• After Teaching—Keep a three-dimensional model 
of the solar system at the front of the class and 
vary the location of the planets from day to day. 
– Alternatively, work with students to create a 

large diorama of the solar system, assigning 
each planet to a group in the class. They are to 
research, construct, and do the math to scale 
the orbits to the size of the diorama (usually a 
refrigerator box). They will also be asked to 
create information booklets or cards. The 
diorama can be put on display for the whole school.

Common Misconceptions
• The gas giants (Jupiter, Saturn, Uranus, and 

Neptune) are composed mainly of gases. They 
also have atmospheres with weather patterns 
that are composed of gaseous mixtures different 
from the planet itself. 

• Saturn is not the only planet with planetary rings. 
Saturn’s rings are the most visible, but each gas 
giant has its own ring system.
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PROBLEM-SOLVING INVESTIGATION 
6-C A VISIT TO VENUS

Purpose
• Students will investigate the properties of Venus 

and use the information collected to design a 
vehicle that will allow for the complete 
exploration of the planet. 

Advance Preparation

WHEN TO BEGIN WHAT TO DO

1 week before – Collect library and Internet 
resources related to the planet 
Venus.

– Have students bring in materials to 
build their models.

MATERIALS

– Internet and computer resources
– text-based resources
– paper and art supplies
– recycled materials for constructing models
– scissors

Suggested Time
• 30 min for planning and designing model
• 30 min for model construction
• 20 min for class presentations

Safety Precautions
• Advise students of safe Internet practices.
• Remind students to be careful when using scissors.

• Use Skills Review 8, Technological Problem Solving and the 
related BLMs to assist students in their planning.

• Review with students some of the necessary components of a 
planetary explorer.

• Arrange for safe storage of each of the groups’ models and 
materials.

Implementing the Investigation
• Discuss what students know about the environ-

ment of Venus. Point out that Venus is a very 
harsh place for us to explore. The pressure, heat, 
and sulfuric-acid clouds make it difficult to design 
and build robots that last for very long on Venus.

Adaptations
• Create an image bank for students to use as models 

if they have difficulty researching the activity on 
their own. 

• Students with strong artistic skills may be encour-
aged to draw a full schematic diagram or blueprint 
of their model explorer.

Investigation Wrap-Up
• Students should have an opportunity to present 

their model to the class. You can turn this into 
a peer evaluation activity by having students 
review and adapt Learning Skills Checklist 2, 
Developing Models or Process Skills Rubric 8, 
Developing Models.

• Have the students complete the Evaluate questions 
and discuss them as a class. 

Assessment Option
• Use Learning Skills Checklist 2, Developing 

Models; Process Skills Rubric 8, Developing 
Models; and/or Process Skills Rubric 11, Problem 
Solving to assess student work in Problem-Solving 
Investigation 6-C A Visit to Venus.

Evaluate Answers
 1. Student answers might include refinements to 

match the temperature, pressure, and gravity 
on Venus.

 2. Based on class discussions and presentations 
the students should be able to identify the 
limitations of their spacecraft and the necessary 
improvements. 

 3. Students should be able to find at least one 
possible improvement and present a variety 
of reasons for choosing it. 
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CONDUCT AN INVESTIGATION 6-D 
MISSION TO AN ALIEN PLANET

Purpose
• Students will describe how technology may be used 

to discover the characteristics of another planet or 
object in space and to get a closer look at space. 

Advance Preparation

WHEN TO BEGIN WHAT TO DO

1 week before – Prepare Planet X with several dis-
tinctive features for the class to 
identify.

– Reserve the gymnasium or other 
area with enough space to com-
plete the activity.

3 days before – Collect all the materials required to 
complete the activity.

MATERIALS

– large sphere to create Planet X 
– telescope (optional)
– binoculars (optional)
– digital camera (optional)
– ruler
– paper
– markers/paints/pens/crayons
– Styrofoam™ balls or other spheres

Suggested Time
• 10 min for organization and discussion of activity
• 30 min for completion of activity
• 15 min for completion of optional activities
• 20 min for group completion of Analyze and 

Conclude and Apply
• 10 min for wrap-up discussion

Safety Precautions
• Advise students to spread out when they are 

approaching or circling the planet. 
• Review safe handling and operation of cameras, 

telescopes, and binoculars.

• Use contrasting colours on Planet X so students can pick out 
unique structures from 10 m away.

• Vary the appearance at different points on Planet X, and include 
water, atmospheric and/or land features. 

• Take digital pictures of Planet X before the activity and distribute 
them to the groups after the viewing.
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Implementing the Investigation
• Place markers around the area to mark the 10 m 

point away from Planet X. These should be placed 
at a number of positions around the planet.  

• Carefully explain the approaches and fly passes to 
the students to prevent students from each group 
from colliding with one another during the activity.

• Distribute BLM 6.3 Mission to an Alien Planet 
for students to use to record their observations or 
have students create their own tables. 

Adaptations
• Assign the observer and recorder tasks carefully 

so that students can work to their strengths in the 
activity.

• A photo bank of images may be created for students 
who have difficulty seeing things that are far away.
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Investigation Wrap-Up
• Safely display each of the groups’ models around the 

classroom for the class to compare and contrast. 
• Find correlations between the students’ investiga-

tion and the historical development of the study 
of space. Steps could include the invention of the 
telescope, the development of spacecraft, including 
unmanned orbiters, etc.

Assessment Option
• Use Science Skills Rubric 19, Conduct an 

Investigation to assess student work in Conduct an 
Investigation 6-D Mission to an Alien Planet.

Analyze Answers
 1. (a) Step 2 was similar to viewing a planet 

from Earth.
(b) Step 6 was similar to flying past the planet.
(c) Step 7 was similar to putting a spacecraft 

in orbit around the planet.
(d) Steps 9 and 10 were similar to landing on 

the planet. 
 2. (a) As the technology progressed, the ability to 

view and understand the planet increased. 
More knowledge was gained as the 
observer got closer to the planet.

(b) The changes were caused by the increased 
ability to observe the finer details of Planet 
X as technology advanced.   

 3. (a) Student models should show the key 
details of the planet. 

(b) The key differences between student 
models will be artistic in merit or contain 
some unique structures that other groups 
did not see.

Conclude and Apply Answers
 4. Observing Planet X from 10 m is similar to 

observing the planet from Earth. Walking 
towards the planet for a closer look is similar 
to observing the planet through a telescope or 
from a space-based observatory. Going around 
the planet is similar to a spacecraft flying 
around the planet once. Circling the planet is 
similar to a planetary orbiter. Taking a closer 
look at the front and back sides of the planet 
is similar to a planetary lander.

 5. (a) Challenges of exploring other planets are: 
fueling a spacecraft to travel the great 
distance; setting up communications 
systems to allow those on Earth to 
communicate with the spacecraft; naviga-
tion of the spacecraft so that it finds its 
way to the appropriate planet; the function 
of rovers or other space-exploring robots; 
and the health and safety of astronauts if 
the mission is carrying people. 

(b) Satellite communication technology would 
be key to most of these challenges. Food 
storage and water recycling would be very 
important for missions with astronauts.
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PLANET FILE CARD INSETS

 BACKGROUND INFORMATION

• Mercury is the only planet in the solar system 
that does not have an atmosphere. 

• All of the gas giants have ring systems similar 
to Saturn.

• The temperature of Venus stays consistently high 
due to the thick atmosphere of greenhouse gases 
that surrounds it.

• The great red spot on Jupiter is a storm in the 
atmosphere that is three times the size of Earth 
and has been active for more than 400 years.

• Titan, the largest moon of Saturn, has an atmosphere.
• Uranus tilts on its axis at 98°. Most of the planet 

is in either permanent daytime or permanent 
nighttime.

• Neptune is smaller in diameter than Uranus, 
but it is heavier than Uranus.
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 TEACHING STRATEGIES

• During Teaching—Collect at least one other 
unique feature about each of the planets and 
distribute them throughout the class. Read the 
planetary info cards aloud as a class, then have the 
students read the additional facts to the class.

• After Teaching—Have the students record their 
understanding of rocky planets and gas giants in 
their science logbooks.



TR 6-182   MHR • Space

CONDUCT AN INVESTIGATION 6-E 
PROFILE THE PLANETS

Purpose
• Students will discover some unique properties of 

each of the planets in our solar system.

Advance Preparation

WHEN TO BEGIN WHAT TO DO

1 week before – Collect enough supplies for each 
group to complete the activity. 

– Discuss with other teachers the use 
of the gymnasium or corridor to 
complete the activity.

MATERIALS

– 1 small marble
– 1 Ping-Pong™ ball
– 2 tennis balls
– 2 baseballs
– 1 soccer ball
– 1 basketball
– metre stick, tape measure or trundle wheel
– paper
– masking tape

Suggested Time
• 30 min for discussion and completion of activity
• 10 min for completion of Analyze and Conclude 

and Apply sections in groups

• Identify the positions of the planets in the model before the 
activity in order to provide suggestions for students.
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Implementing the Investigation
• Review the planet data table with the class before 

beginning the activity.
• Discuss the scale of the model being created with 

the class before beginning the activity.

Adaptation
• Students with weaker math skills should be grouped 

with students that are strong in mathematics.
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Investigation Wrap-Up
• Take digital photos of the class with the planets in 

the model.
• Review the Analyze and Conclude and Apply 

questions as a class.

Assessment Option
• Use Science Skills Rubric 19, Conduct an 

Investigation to assess student work in Conduct 
an Investigation 6-E Profile the Planets.

Analyze Answers
 1. (a) The largest planet is Jupiter.

(b) The coldest planet is Neptune.
(c) The fastest-moving planet is Mercury.
(d) The closest planet to the Sun is Mercury.
(e) The closest planet to Earth is Venus.
(f)  The planet most similar to Earth is Venus, 

based on size and year length, or Mars, 
based upon orbital speed and temperature.

Conclude and Apply Answers
 2. Knowledge of the orbit of a planet is necessary 

when planning a mission to explore it because 
the trip should be organized at a time when 
the planet is closest to Earth. It is also useful 
for navigation of spacecraft.

 3. (a) Mars would be the easiest to visit because 
it has an Earth-like temperature and is 
relatively close to Earth.

(b) All planets other than Mars would be a 
bigger challenge to visit because of dis-
tance, temperature, and gaseous makeup.

 4. Encourage students to be imaginative in their 
poems, stories, or songs. Share the results with 
the class. Alternatively, if students resist fiction, 
ask them to write a report or other non-fiction 
piece about travel to another planet.

Use the information presented to reinforce 
the scale of the total universe. Even 1 cm 

becomes billions of kilometres when we examine the 
total universe.
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MOONS/OUR MOON/THE MOONS 
OF OTHER PLANETS

 BACKGROUND INFORMATION

• Moons are objects in space made up of rock and 
ice. They orbit planets just as planets orbit stars.

• The Sun is the largest source of gravity in our 
solar system, but moons orbit planets due to their 
relative proximity to the planets that they orbit.

• The lack of an atmosphere on the Moon means 
that humans wishing to settle the planet would 
have to create an atmosphere in a closed space 
and either stay in it or wear spacesuits when they 
venture outside. They would also have to bring the 
necessities, such as food and water, which Earth’s 
atmospheric conditions usually provide. 

• There are well over 100 moons in our solar system. 
The only planets that do not have moons are 
Mercury and Venus. 

• Some moons in our solar system are volcanic, 
others have atmospheres, and others may have 
liquid-covered surfaces.

 TEACHING STRATEGIES

• During Teaching—Read the text aloud as a class 
and discuss each section as it is completed. 

• After Teaching—Arrange students so that they 
model the orbit of planets around the Sun and 
moons around planets. 
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Common Misconception
• Not all moons are relatively small. Some of the 

moons of the gas giants are the size of small planets.

Moons are objects that orbit planets, 
and planets are objects that orbit the 

Sun and clear the surrounding area of other objects. 

The lack of an atmosphere indicates a 
lack of weather patterns. Without the 

rain, the wind, and the snow, erosion does not take 
place on the surface of the Moon. This, along with 
the lack of tectonic activity, means that the surface 
of the Moon rarely changes. 

Students will find links to video 
of Neil Armstrong’s first steps on the Moon on 
July 20, 1969.
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SECTION 6.1 SUMMARY
Read the section summary together as a class and 
have the students review and update the key terms 
list in their science logbooks. Assign each of the 
students in the class an object from the solar system. 
Ask them to stand and sort themselves based on 
several different criteria, including location relative 
to one another, strength of gravitational pull, number 
of moons, and other criteria the students establish. 

✓  ASSESSMENT OPTIONS FOR SECTION 6.1

• Collect and review science logbooks, using 
Learning Skills Rubric 2, Science Logbook to 
evaluate them.

• Use the following rubrics to assess student work: 
– Science Skills Checklist 15, Making 

Observations and Inferences to assess student 
work in Starting Point Activity 6-A What 
Happened to the Moon?

– Process Skills Rubric 8, Developing Models to 
assess student work in Find Out Activity 6-B 
Scaling the Solar System

– Learning Skills Checklist 2, Developing Models; 
Process Skills Rubric 8, Developing Models; 
and/or Process Skills Rubric 11, Problem 
Solving to assess student work in Problem-
Solving Investigation 6-C A Visit to Venus

– Science Skills Rubric 19, Conduct an 
Investigation to assess student work in Conduct 
an Investigation 6-D Mission to an Alien Planet

– Science Skills Rubric 19, Conduct an 
Investigation to assess student work in Conduct 
an Investigation 6-E Profile the Planets

Check Your Understanding Answers 
 1. The solar system is extremely large. It is billions 

of kilometres wide.
 2. Venus is the closest planet to Earth, and Mars 

is the next closest planet to Earth.
 3. Mercury, Venus, Earth, and Mars are rocky 

planets. Jupiter, Saturn, Uranus, and Neptune 
are gas giants.

 4. A moon is an object that is under the gravita-
tional pull of, and orbits around a planet. A 
planet is an object that is under the gravita-
tional pull of the Sun.

 5. Earth is different from the other planets 
in that it has a temperature that is not too 
extreme for life; it has liquid water on its 
surface; it has an atmosphere of nitrogen, 
oxygen, and other gases; and it supports life 

as we know it. It is important to take care of 
Earth because it is the only known object in 
the solar system with the correct conditions 
to support living things such as us. 

 6. Three challenges scientists face in studying 
the Sun are that they cannot look at it directly 
through a telescope; it is extremely hot and 
would heavily damage or destroy any space-
craft approaching it; and it is constantly 
changing due to the reactions and storms 
that take place at its core and surface. 
Students may come up with other suggestions.

SECTION 6.2 STARS AND 
CONSTELLATIONS

What Students Do in Section 6.2 
• learn about the vastness of the universe and the 

number of stars it contains
• discover constellations, their mythology, and how 

they have been used by societies past and present
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 BACKGROUND INFORMATION

• Stars come in a variety of sizes from dwarf stars 
(much smaller than the Sun) to super giant stars 
(much larger than the Sun). Regardless of the size, 
all stars are powered by a nuclear fusion reaction 
at their core that produces the extreme amounts 
of heat and light that can be detected across the 
universe. (Nuclear fission takes place when the 
nucleus of an atom is split in two; nuclear fusion 
involves two nuclei being joined together. Both 
reactions release tremendous amounts of energy.)

• Light travels at approximately 300 000 km/s 
through space. Even at this speed it takes more 
than 4 years for light from the nearest star to 
reach us.  

• There are 88 named constellations in the night 
sky. Some of these are only visible north of the 
equator and others are only visible south of the 
equator. The constellations of the zodiac are the 
star patterns that the Sun passes directly through. 

 TEACHING STRATEGIES

• Begin the Lesson—Have students copy the key 
terms into the space section of their science log-
books and write one sentence describing what they 
think each term means. Students should be asked 
to update these logbooks throughout the section. 

Alternatively, use the vocabulary BLM provided 
for this chapter.
– Apply the RAN strategy (Tony Stead) as a 

literacy connect—using the space section of 
their science logbooks.

• During Teaching—BLM 6.4 Ursa Major and 
BLM 6.6 Finding Polaris provide versions of 
Figure 6.8 and Figure 6.10 that can be used as 
overhead masters or as information handouts that 
students can use to help them view the night sky. 

• After Teaching—ICT Option: Use many different 
images to describe the nature of stars and constel-
lations. Visit www.mcgrawhill.ca/links/ns+science6 
and follow the links to a variety of web sites avail-
able with star and constellation information.
– ICT Option: An Internet search for a Hertzsprung-

Russell diagram will provide a visual reference 
of the size and scale of different types of stars. 

– Sketch a series of points on the board represent-
ing a star pattern. Have a student or students try 
to see the constellation in the star pattern and 
diagram it for the rest of the class. 

– The average distance between the Sun and Earth 
is 150 000 000 km. Light travels at 300 000 km/ 
second. Challenge students to calculate how 
many minutes it takes for the Sun’s light to 
reach Earth (8.33 minutes).

Common Misconception
• Stars appear to be very close to one another in 

space. This is because they are so far away.

STARS

 BACKGROUND INFORMATION

• Stars are classified based on two properties: the 
size of the star and its temperature. 

 TEACHING STRATEGIES

• After Teaching—To help students understand 
why stars in the sky appear to be so close together, 
you may wish to use their observations of other 
objects in the distance.

Stars are giant balls of hot gases that 
produce heat, light, and gravitational pull.

With this extremely large number of visible 
stars, there is an even larger number of 

planets that should exist in our universe. Since planets 
do not give off light, they are much harder to detect.
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WHAT ARE CONSTELLATIONS?/
CONSTELLATIONS AND SOCIETY

 BACKGROUND INFORMATION

• Of the 88 named constellations, only six can be 
viewed year-round in the northern hemisphere 
and 14 can be viewed year-round in the southern 
hemisphere.

• Almost every culture around the world has 
constellations as part of their mythology. The 
Mi’kmaq have a legend associated with the Big 
Bear (Big Dipper) that tells of it chasing birds 
across the sky. Although the cultures did not 
know of each other, the Mi’kmaq and Europeans 
both described a bear in the sky where we usually 
place the Big Dipper.

 TEACHING STRATEGIES

• Begin the Lesson—Ask the students what they 
know about constellations. Can they name some? 
What do they know about myths? Point out that 
myths usually have a heroic figure and end with 
a moral or lesson or explanation of a natural 
phenomenon.
– To help students create their own myths, pass 

out black construction paper. Have the students 
make five to eight random dots with white or 
yellow crayon on the paper. Collect the papers, 
shuffle them, and distribute them randomly. 
Have the students draw lines connecting the 
dots in a manner that creates a figure or animal 
to represent a new constellation. Then ask 
the students to write a myth that names their 
constellation and tells the story about it.

Students will find links to guide 
them in sky watching in their part of the sky and 
information about constellations that are visible 
during each of the seasons.

A constellation is a pattern made by 
stars in the sky that has navigational, 

seasonal, and/or mythological significance.

Figure 6.8
• The Big Dipper is located in the top-left corner of 

the image. It makes up the body and tail of the bear.
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THINK & LINK INVESTIGATION 6-F 
BIG DIPPER TIME

Purpose
• Students will discover how the position of a con-

stellation can be used to determine the month of 
the year and keep track of the hours of the night. 

Advance Preparation

WHEN TO BEGIN WHAT TO DO

3 days before – Check the weather forecast and 
determine if the sky will be clear.

1 day before – print off copies of BLM 6.5 Big 
Dipper Time Circles for each 
student in the class.

MATERIALS

– brass fastener (1 per student)
– scissors
– BLM 6.5 Big Dipper Time Circles

Suggested Time
• 20 min for explanation of activity and construction 

of the Big Dipper Time Clock
• 2 h at home for recording observations
• 20 min for class discussion and completion of 

Analyze questions

Safety Precautions
• Advise students to be careful when using scissors.
• Explain to students that their viewing areas should 

be safe and well away from roadways.

• Collect observations for two nights prior to the students 
completing the activity, in order to give a reference and 
comparison to their observations.

Implementing the Investigation
• Carefully explain the activity to the class to avoid 

any confusion with what they should be observing. 
• Distribute BLM 6.5 Big Dipper Time Circles for 

students to use to create their Big Dipper Clocks.
• Sketch the expected movement of the Big Dipper 

on the board.

Adaptations
• Students who have difficulty following instructions 

may complete the activity using software. Visit 
www.mcgrawhill.ca/links/ns+science6 and follow 
the links to web sites showing the night sky in 
your area.

• Students with a strong interest in sky watching 
can use other constellations to fill in a star clock 
with more details. 

Investigation Wrap-Up
• Complete the Analyze questions together and 

discuss the activity as a class. 

Assessment Option
• Use Process Skills Rubric 17, Measuring and 

Reporting and/or Science Skills Rubric 22, 
Using Tools, Equipment, and Materials to 
evaluate student work in Think & Link 
Investigation 6-F Big Dipper Time.

Analyze Answers
 1. The clock is reliable for determining the 

month of the year. If hours were added to the 
outer ring, it could be used, based on more 
observations, to tell the time of day.

 2. The positions of the constellations moved 
from the east towards the west. 

 3. This technique could be useful when we are 
away from technology, when power outages 
occur, or when we are looking for particular 
objects in the night sky.
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FIND OUT ACTIVITY 6-G 
STARS AND ANCIENT CIVILIZATIONS

Purpose
• Students will investigate the beliefs about and uses 

of constellations by other cultures. 

Advance Preparation

WHEN TO BEGIN WHAT TO DO

1 week before – Reserve the library or computer 
room in order to complete the 
activity.

3 days before – Collect books related to the activity.

MATERIALS

– poster boards
– arts and crafts supplies

Suggested Time
• 5 min for introduction of activity and arrangement 

of students into groups 
• 40 min for student research
• 20 min for preparation of presentations
• 20 min for class presentations and completion 

of questions

Safety Precaution
• Advise students of safe Internet use practices.

• Identify specific web sites related to each of the civilizations 
before beginning the activity. Use the search terms 
“constellations, myth” to find a variety of sites.

Adaptation
• Students with literacy difficulties should be 

grouped with strong readers.

Activity Wrap-Up
• Have students present their findings to their 

classmates.
• Complete the What Did You Find Out? questions 

together as a class.

Assessment Option
• Use Learning Skills Rubric 3, Co-operative 

Group Work and/or Learning Skills Rubric 6, 
Communications to evaluate student work in Find 
Out Activity 6-G Stars and Ancient Civilizations.
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What Did You Find Out? Answers
 1. Ancient civilizations used the stars to keep 

track of the seasons of the year, to tell stories 
and legends of the people’s history, and to mark 
holidays and other observances. They also 
used them for navigation, particularly at sea.

 2. Students will have a variety of answers to this 
question. The three steps should be similar to: 
(1) identify the time of year the stars are 
present in the sky; (2) determine the 
precise position of the stars in the sky; and 
(3) determine the time it takes for the stars 
to reappear in the same location in the sky.
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FIND OUT ACTIVITY 6-H 
STAR LIGHT, STAR BRIGHT

Purpose
• Students will investigate the appearance of a 

constellation and create a light model of the 
constellation for their classmates. They will also 
research any myths concerning the constellation.

Advance Preparation

WHEN TO BEGIN WHAT TO DO

1 week before – Reserve the library or computer 
room in order to complete the 
activity.

3 days before – Ask students to bring in cylindrical 
cans or boxes.

1 day before – Collect supplies.

MATERIALS

– flashlights
– scissors
– compass
– cylindrical box or can
– elastic bands
– chalk
– black construction paper

Suggested Time
• 10 min for explanation of activity and organization 

of groups
• 20 min for completion of Internet and/or text 

research
• 20 min for completion of constellation models
• 10 min for sharing constellations with the class
• 10 min for completion of What Did You Find 

Out? questions

Safety Precautions
• Advise students of safe Internet practices.
• Remind students to be careful when using scissors.

• Prepare some constellation models before the activity for students 
who may have difficulty with the activity.

Implementing the Activity
• If the classroom has no blinds, the activity should 

be completed in a different room of the school.

Adaptations
• Students with literacy difficulties should be grouped 

with strong readers.
• Students with an interest in astronomy may wish 

to research what stars appear in the local sky at the 
start and closing of the school year.

Activity Wrap-Up
• Have students present their constellation models 

to their classmates.
• Complete the What Did You Find Out? questions 

together as a class.

Assessment Option
• Adapt Learning Skills Checklist 2, Developing 

Models and/or Learning Skills Rubric 6, 
Communications to assess student work in Find 
Out Activity 6-H Star Light, Star Bright.

What Did You Find Out? Answers
 1. Student answers should include location in the 

sky, time of year, unique stars, or groups of 
stars that are easy to locate. 

 2. Some common characteristics in the myths 
include the placing of the hero or spirit into 
the sky for feats of great importance, or the 
rise and fall of a being.

 3. Accept all reasonable answers.

Sirius can be seen by almost everyone 
on the planet, except to people in the most northerly 
regions of the globe.
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SECTION 6.2 SUMMARY
Read the section summary together as a class, and 
have the students review and update the key terms 
list in their science logbooks. 

Place the names of the 88 named constellations 
in a box and have each student select one. Visit the 
web site at www.mcgrawhill.ca/links/ns+science6 and 
follow the links to the list. Provide each student with 
a cue card and create a constellation information card 
for the star pattern they have selected.

✓  ASSESSMENT OPTIONS FOR SECTION 6.2

• Collect and review science logbooks, using 
Learning Skills Rubric 2, Science Logbook to 
evaluate them.

• Use the following rubrics to assess student work:
– Process Skills Rubric 17, Measuring and 

Reporting and/or Science Skills Rubric 22, 
Using Tools, Equipment, and Materials to 
evaluate student work in Think & Link 
Investigation 6-F Big Dipper Time

– Learning Skills Rubric 3, Co-operative Group 
Work and/or Learning Skills Rubric 6, 
Communications to evaluate student work 
in Find Out Activity 6-G Stars and Ancient 
Civilizations

– Learning Skills Checklist 2, Developing Models 
or Learning Skills Rubric 6, Communications to 
evaluate student work in Find Out Activity 6-H 
Star Light, Star Bright 

Check Your Understanding Answers 
 1. A constellation is a pattern made by a group 

of stars in the sky.
 2. Student answers will include the ideas that 

myths can explain the history and origin of 
the people, references to specific times of year, 
and images that are useful in navigation.

 3. People used the stars to help them with 
navigation, to help them determine when to 
plant and harvest crops, to help them deter-
mine the time of year, and as part of holidays 
and observances. 

 4. Students’ answers should contain brief references 
to constellations they or their classmates studied 
throughout the chapter. 

Students should include a short 
description of why they chose the 

planet and the diagrams should represent the actual 
planet (e.g., rocky planets should be solid, gas giants 
should be gaseous).
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Prepare Your Own Chapter Summary
This chapter contains a great deal of information. 
Suggest students organize their summaries by section 
or key idea. Student summaries should incorporate 
the following main ideas:
• Our solar system is very large, and is made up 

of eight planets, asteroids, dust, gases, and other 
objects that orbit the Sun. 

• The gravitational force of the Sun keeps Earth and 
all of the other planets in orbits around the Sun.

• The Sun is a star. It looks different from other 
stars because it is part of our solar system, and 
we are much closer to it. 

• Mercury, Venus, Earth, and Mars are closest to 
the Sun and are called the rocky planets. The gas 
giants, Jupiter, Saturn, Uranus, and Neptune, are 
furthest from the Sun.

• A moon is an object that orbits a planet and is not 
dust. Earth’s moon is a large, rocky body without 
water. Other than Mercury and Venus, all of the 
other planets have moons. 

• Stars are giant, hot balls of gases that produce 
heat and light. Some stars are smaller than the 
Sun and some are much bigger. 

• Constellations are patterns in the sky made by 
stars. Many cultures have myths associated with 
constellations. 

• Constellations help people locate stars in the sky. 
Stars help people know the time of year and help 
explorers navigate.
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ASK A PROGRAM SCIENTIST

 BACKGROUND INFORMATION

• A program scientist is an individual responsible for 
the co-ordination of a number of different people 
on a space-exploration team. They begin work on 
the mission by identifying all of the engineering 
and computer requirements and then co-ordinate 
all of the partners in order to complete the mission. 
They are also responsible for communication 
between the partners and the agencies and 
governments funding the missions. 

• Program scientists require 4 to 7 years of university 
study in a specific field. They also must have a lot 
of practical experience within their field and must 
be strong communicators and good team members. 

• The Phoenix Mars Mission landed successfully 
in the spring of 2008 and the MET (Canadian 
weather station) began collecting Martian weather 
data throughout the summer of 2008. Visit the 
Canadian Space Agency web site to see the 
information posted.

 TEACHING STRATEGIES

• During Teaching—Have students pair off, and 
ask one to read the role of the reporter and one to 
read the role of the engineer. Encourage them to 
ad-lib their answers based on their comprehension 
of the reading. They may wish to record the 
interview for “broadcast” as a feature.

• After Teaching—ICT Option: Have students 
explore the Canadian Space Agency web site and 
create and answer two more questions related to 
the Phoenix program.
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EXPLORING FURTHER

Purpose
• Students will prepare an official statement about 

the future of human activity on Mars and be 
prepared to defend their position. 

Advance Preparation

WHEN TO BEGIN WHAT TO DO

1 week before – Identify Internet or text resources 
that students can use to create 
their statement.

Suggested Time
• 20 min for research and preparation of Mars 

statements
• 30 min for presentation and defence of statements

• Identify specific web sites for each group in the class in order to 
prevent similar statements from being created.
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Implementing the Activity
• Write each of the student statements on the board 

prior to the presentation and assign at least one 
person to question each group following their 
presentation.

Adaptations
• Students with literacy difficulties should be 

grouped with strong readers.
• Provide a starter phrase for students who have 

difficulty beginning a formal statement. 

Activity Wrap-Up
• Have each group present and defend their 

statements to the class.
• Discuss the class ideas on the future of humanity 

on Mars.

Assessment Option
• Use Learning Skills Rubric 5, Research Project 

and/or Learning Skills Rubric 6, Communication 
for evaluating student work in the Exploring 
Further activity.
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ASK A PROJECT ENGINEER

 BACKGROUND INFORMATION

• A project engineer is involved in all steps from 
concept development to production to applications 
of an engineering project. He or she is responsible 
for the co-ordination of various aspects of a project. 
Other engineers report to the project engineer in 
order to ensure that all individuals involved in a 
project are working towards the same goal and 
at the same pace. 

• Project engineers require a 4-year degree in a spe-
cific field of engineering and most complete post-
graduate work before becoming project engineers. 

• Project engineers are responsible for solving prob-
lems once a project is in operation. They are often 
the first contact between the consumer and the 
development team.

 TEACHING STRATEGIES

• Begin the Lesson—Invite a project engineer to 
visit the classroom and talk about his or her work. 
Ask students to prepare questions before the visit.

• During Teaching—Have students pair off, and 
ask one to read the role of the reporter and one to 
read the role of the engineer. Encourage them to 
ad-lib their answers based on their comprehension 
of the reading.

• After Teaching—ICT Option: Have students 
explore the Canadian Space Agency web site and 
create and answer two more questions related to 
the Dextre program.
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EXPLORING FURTHER

Purpose
• Students will prepare a proposal to describe the 

use of the Dextre space robot created by the 
Canadian Space Agency. 

Advance Preparation

WHEN TO BEGIN WHAT TO DO

1 week before – Identify Internet or text resources 
that students can use to create 
their statement.

Suggested Time
• 20 min for research and preparation of Dextre 

proposals
• 20 min for presentation of proposals to classmates

• Remind students that Dextre will replace human astronauts 
on some dangerous missions outside the space shuttle and 
International Space Station.
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Implementing the Activity
• Have student groups pair up and discuss their 

proposals and combine the proposals to create 
one new one to be presented to the class. 

Adaptations
• Students with literacy difficulties should be 

grouped with strong readers.
• Provide a starter phrase for students who have 

difficulty beginning a formal statement. 

Activity Wrap-Up
• Have each group present their proposal to the class.

Assessment Option
• Use Learning Skills Checklist 3, Oral Presentation 

and/or Learning Skills Rubric 6, Communication 
for Exploring Further activity.
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UNIT 3 PROJECT WANTED: 
A JUNIOR ASTRONAUT

Purpose
• Students create a resume in order to apply for a 

job as a junior astronaut.

Advance Preparation

WHEN TO BEGIN WHAT TO DO

1 week before – Obtain or reserve video cameras 
and computer facilities in order to 
complete activity.

2 days before – Review the basic components of a 
resume and have students select the 
type of response they will prepare.

MATERIALS

– video camera
– paper, pencils, markers, coloured pencils.

Suggested Time
• 5 min for explanation and discussion of project 

as a class
• 30 min for research and completion of Design 

Criteria
• 30 min for completion of Plan and Construct 

section
• 30 min for presentation of applications to the class
• 15 min for completion and discussion of Evaluate 

questions

Safety Precaution
• Advise students of safe Internet practices.

• Hand out resume templates for students to follow or a prepared 
script for students to create their video presentations.

• This is an excellent opportunity to authentically explore 
persuasive writing in science.

Implementing the Project
• Have students share their resume with other 

classmates throughout the activity in order to 
gain further insight as to how to sell themselves 
as an astronaut.

• Remind students that they are acting as salespeople, 
selling themselves as astronauts. They should think 
of their audience as the Canadian Space Agency.
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Adaptations
• Students should be encouraged to select a method 

of presentation that focuses on their strengths.
• Students with literacy difficulties should be 

provided with the opportunity to prepare a 
slideshow or other pictorial or visual resume. 

Project Wrap-Up
• Students will present their resumes to the class 

and discuss the challenges of preparing for a 
job interview.

• Complete and discuss the Evaluate section as a class. 
• Ask the class to hire an astronaut based on the 

specific criteria set out in the project. 

Assessment Option for Unit 3 Project
• Use Learning Skills Checklist 11, Project Self-

Assessment and/or Learning Skills Rubric 6, 
Communication to assess student work in 
Unit 3 Project.

Evaluate Answers
 1. Strong applications should include a confident 

presentation, knowledge of the required skills of 
an astronaut, a good knowledge of the technol-
ogy involved and a keen interest in exploration.

 2. Some knowledge that would increase the 
chance of being chosen would be in-depth 
knowledge of a branch of science such as 
physics or biology, an understanding of the 
physical standards required of astronauts, 
and a focus on strong teamwork. 

 3. Accept all reasonable and well-thought-out 
answers.
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