Grade 6

Cluster 4: Exploring the
Solar System

Overview

In this cluster, students develop an understanding of the Earth
In space, the solar system, and the role of space research
programs in increasing scientific knowledge. Positive and
negative impacts arising from space research programs are
addressed, and the contributions of Canadians to these
programs are highlighted. Students develop an appreciation for
the nature of science by examining the changing conceptions of
the Earth’s position in space and by differentiating between
astronomy and astrology. Students investigate the causes of
phenomena such as the cycle of day and night, the yearly cycle
of the seasons, moon phases, eclipses, and the reasons why the
apparent movements of celestial bodies in the night sky are
regular and predictable. An important distinction is made
between weight and mass.
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PRESCRIBED LEARNING OUTCOMES SUGGESTIONS FOR INSTRUCTION

Sudents will...

6-4-01 Use appropriate vocabulary

related to their investigations of Earth ( Teacher Notes \
and space. Prior Knowledge

Include: astronauts, communication Students have had previous experiences related to this cluster in

and remote sensing satellites, solar Grade 3, Cluster 3: Forces That Attract and Repel, and in Grade 1,

Systern, inner and outer p| anets’ Cluster 4: Dally and Seasonal Changes

asteroid belt, mass, weight, points of k /

reference, apparent movement,

celesiial obyects, astrology, , > Introduce, explain, use, and reinforce vocabulary throughout this
astronomy, rotation, revolution, axis, cluster.

moon phases, eclipses.

GLO: C6, D6 > “l Wonder ...” Chart

Write the title “Learning about the Solar System” on chart paper
and post the chart on a classroom wall. Invite students to record
guestions, words, or phrases related to this topic at any time
throughout the study of this cluster. Review the chart to
reinforce vocabulary and use the questions to focus inquiry and
instruction.
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SUGGESTIONS FOR ASSESSMENT SUGGESTED L EARNING RESOURCES
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PRrESCRIBED L EARNING OUTCOMES

Sudents will...

6-4-02 Identify technological
devel opments that enable astronauts
to meet their basic needs in space.

Examples: dehydrated foods,
backpacks with an oxygen supply,
hermetically sealed cabins with
temperature and air controls...

GLO: B1, B2, D1, D6

6-0-1a Formulate specific questions that lead to
investigations. Include: rephrase questions to a
testable form; focus research questions. GLO:
Al, C2 (ELA Grade 6, 3.1.2; Math: SP-1.1.6)

6-0-2a & Access information using a variety of
sources. Examples: libraries, magazines,
community resource people, outdoor
experiences, videos, CD-ROMs, Internet...
GLO: C6 (ELA Grade 6, 3.2.2; Math: SP-11.1.6;
TFS 2.2.1)

6-0-2b € Review information to determine its
usefulness, using predetermined criteria. GLO:
C6, C8 (ELA Grade 6, 3.2.3)

6-0-2c Make notes on a topic, combining
information from more than one source and
referencing sources appropriately. GLO: C6
(ELA Grade 6, 3.3.2)

6-0-7g & Communicate methods, results,
conclusions, and new knowledge in a variety of
ways. Examples: oral, written, multimedia
presentations... GLO: C6 (ELA Grade 6, 4.4.1;
TFS: 3.2.2,3.2.3)

SUGGESTIONS FOR |NSTRUCTION

> Human Needs

Provide students with the following scenario:

You have been chosen to take part in atelevision show dealing
with how people survive in a wilderness area without modern
conveniences. Work with a partner to identify your needs and
determine what you would have to do to meet them.

Example:
Wilderness Survival

Need What We Need to Do

water Find a source of clean, fresh water within
areasonabl e distance.

shelter Select a site, find suitable construction
materials, and build a structure.

Meeting Needs in Space

Have students compl ete the Know (K) and Want to Know (W)

sections of a KWL Chart (Ogle, 1986) to deal with the topic of

how astronauts meet their needs in space.

(For aBLM of a KWL Chart, see SYSTH, Attachment 9.1, or

Success, p. 6.94.)

Divide the class into small groups. Have each group

» select one of the questions in the W section of the KWL
Chart to research, including specific references to
technological developments

» report research findings to the class (e.g., in the form of a
poster or a multimedia presentation)

Possible questions:

» How/what do astronauts eat in space?

* How do astronauts breathe in space?

» How do astronauts control temperature while on a space
mission?

» How do astronauts sleep in space?

» How does technology help solve problems in space?
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SUGGESTIONS FOR ASSESSMENT

Extended Response

Provide students with the following:

Space Travel and Technological Developments

Space travel has resulted in the development of new
technological devices.

Do you agree or disagree with this statement? Give reasons
to support your answer.

Look for:

technological developments related to basic human needs:
— water and food

— shelter

— breathing

— temperature control

— dleep

answer is logical and well supported with examples

SUGGESTED L EARNING RESOURCES

Addison Wesley Science & Technology
6: Sace (Chapter 14)

Science Everywhere 6 (p. 117)
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PRrESCRIBED L EARNING OUTCOMES

Sudents will...

6-4-03 Identify Canadians who have
contributed to space science or space
technology, and describe their
achievements.

GLO: A4, A5,B1, B4

6-0-2a & Access information using a variety of
sources. Examples: libraries, magazines,
community resource people, outdoor
experiences, videos, CD-ROMs, Internet... GLO:
C6 (ELA Grade 6, 3.2.2; Math: SP-I.1.6; TFS
221)

6-0-2c Make notes on a topic, combining
information from more than one source and
referencing sources appropriately. GLO: C6
(ELA Grade 6, 3.3.2)

6-0-5f & Record and organize observations in a
variety of ways. Examples: point-form notes,
sentences, labelled diagrams, charts, ordered
lists of data, frequency diagrams, spread
sheets... GLO: C2, C6 (ELA Grade 6, 3.3.1;
Math: SP-111.2.6)

6-0-7a Draw a conclusion that explains
investigation results. Include: explaining patterns
in data; supporting or rejecting a
prediction/hypothesis. GLO: Al, A2, C2 (ELA
Grade 6, 3.3.4)

SUGGESTIONS FOR |NSTRUCTION

-

Learning activities related to learning outcomes 6-4-03 and 6-4-04 could

be carried out at the same time as part of amajor class research project. 7S
For example, have groups of students select projects related either to

Canadian contributions to space science or space technol ogy/space

research programs, ensuring that both topics are well represented.

Teacher Notes

G ;

> Canadian Contributions

Have students use The Canadian Space Agency Internet site,
available online at <http://www.space.gc.ca>, or another
resource to find the names of Canadians who have contributed to
space science or space technology. Have pairs of students select
one of the people identified and write a newspaper article on this
person’s contributions, answering the 5 Ws (Who? What?
When? Where? Why?)

Students may choose to present their findings in the form of a
mock interview or combine the articles into a class newspaper.
All students are responsible for the information provided by
each group and should use an appropriate format (e.g., summary
table, paragraph, labelled illustration) to record key facts about
each person studied by the class.
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SUGGESTIONS FOR ASSESSMENT

Using Resources

Provide students with the following self-assessment
tool:

Self-Assessment: Canadian Contributions

Yes | No Comment

Did I/we find answers
to all or most of my/
our questions?

Do |/we have
information on the
most important areas?

Do I/we have enough
information in each
area?

What |/we did well:

SUGGESTED L EARNING RESOURCES

Addison Wesley Science & Technology
6: Sace (Chapters 11, 13)

Science Everywhere 6 (p. 94)
World of Invention (Teacher Reference)

Science and Technology Breakthroughs
(Teacher Reference)
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PRESCRIBED LEARNING OUTCOMES SUGGESTIONS FOR INSTRUCTION

Sudents will...

6-4-04 Investigate past and present > Space Mission Research

space research programs involving Brainstorm the names of space missions/projects such as the Mir
astronauts, and explain the Space Station and/or the National Aeronautics and Space
contributions to scientific knowledge. Administration (NASA) Space Shuttle or Apollo missions, Have
Examples. Apollo, Mir, International students work in groups to research one of the space research
Soace Sation... programs and prepare a report that includes the following:

GLO: A1, A2, A5, D6 e name of the mission

» date and length of the mission
» countriesinvolved

6-0-2a & Access information using a variety of
sources. Examples: libraries, magazines,

community resource people, outdoor e schematic drawi ng of the spacecraft

experiences, videos, CD-ROMs, Internet... GLO: L.

C6 (ELA Grade 6, 3.2.2; Math: SP-II.L.6; TFS + names of people on the mission

22.1) « role of each crew member

6-0-2b € Review information to determine its . . .. ..
usefulness, using predetermined criteria. GLO: » purpose of and contributions made by the mission (Thisis the
C6, C8 (ELA Grade 6, 3.2.3) main focus of the report.)

6-0-2c Make notes on a topic, combining . . . .
information from more than one source and Have students create their reportsin yvrltten form or deliver
referencing sources appropriately. GLO: C6 them to the class as an oral presentation. All students are
(ELA Grade 6, 3.3.2) responsible for the information provided by each group and

should use an appropriate format (e.g., summary table,
paragraph, labelled illustration) to record key facts about each
space research program studied by the class.

(For strategies to aid students in using a variety of information
sources, making sense of information, and recording and
evaluating information, refer to 5-8 ELA, learning

outcomes 3.2.2-3.2.5 and 3.3.2-3.3.3)
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SUGGESTIONS FOR ASSESSMENT SUGGESTED L EARNING RESOURCES

Research Report Addison Wesley Science & Technology

Look for indications of the following in student 6: Space (Chapters 13, 14)

~ | work: Science Everywhere 6 (p. 121)

Checklist: Science and Technology Breakthroughs

(Teacher Reference)
The student (or group)

4 introduces the topic

U presents the main ideas

U provides elaboration and detail
U stays on topic

U maintains sequence

U provides an effective conclusion
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PRESCRIBED LEARNING OUTCOMES SUGGESTIONS FOR INSTRUCTION
Sudents will...
6-4-05 Describe positive and > Positive Impacts of Space Research
negative impacts arising from space Bring to class a variety of items (e.g., orange drink crystals,
research programs. canned orange juice, a pocket calculator, freeze-dried food, a
Examples. advantages—increased map of the world, a detailed map of aglobal region, a crystal).
knowl edge about space and medicine, Ask students to identify the items they think are the result of
the devel opment of technologies such space research.
as orange drink crystals and pocket _
calculators; disadvantages—space Example: .
pollution and the high cost of Products Resulting from Space Research
research projects.. Item Product of Space Research?
GLO: Al B1, BS, D6 orange drink Yes. This product was initially produced
crystals for use in space missions.
6-0-8g & Describe positive and negative effects —
of scientific and technological endeavours. canned orange juice No.
L”nc\'/ﬁgifgﬁftgn%”téiegﬁ‘éﬁ;SgEgEyATeBL pocket calculator Yes. This product was initially produced
B3, B5 for use in space missions.
freeze-dried food Yes. This product was initially produced
for use in space missions.
maps Maps of the world have existed since
the 1400s. Detailed maps of a global
region are, however, produced by
remote sensing satellites that use
microwave instruments to send and
receive signals through darkness, cloud,
smoke, or fog. They are a product of
space research.
crystals In her micro-gravity research, Roberta
Bondar discovered that crystals grown
in zero gravity have a purer and better
structure then those grown in the Earth’s
gravity. These zero-gravity crystals are
used in power lasers, high-resolution
video cameras, and microwave
broadcast devices.

> Negative Impacts of Space Research

Ask students what happens to rockets, satellites, and space
probes once they have been used. Discuss the implications of all
the “junk” that isleft in space. In addition, discuss the cost of
space research missions. Data can be gathered using the Internet
(e.g., websites of organizations such as The Canadian Space
Agency at <www.space.gc.ca> and the National Aeronautics and
Space Administration at <www.nasa.gov>.)
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SUGGESTIONS FOR ASSESSMENT SUGGESTED L EARNING RESOURCES

Impacts of Space Research Programs Addison Wesley Science & Technology

Provide students with the following: 6: Space (Chapter 13)
Science Everywhere 6 (p. 124)

Impacts of Space Research Programs

Answer the following questions in your science notebook:

1. What do you think is the greatest positive impact of
space research programs? Explain your thinking.

2. What do you think is the greatest negative impact?
Explain your thinking.
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PRrESCRIBED L EARNING OUTCOMES

Sudents will...

6-4-06 Identify technological devices
placed in space that help humans
learn more about the Earth and
communicate more efficiently.

Include: communication and remote
sensing satellites.

GLO: B1, B2, D6

6-0-2a & Access information using a variety of
sources. Examples: libraries, magazines,
community resource people, outdoor
experiences, videos, CD-ROMs, Internet... GLO:
C6 (ELA Grade 6, 3.2.2; Math: SP-11.1.6; TFS
22.1)

6-0-1a Formulate specific questions that lead to
investigations. Include: rephrase questions to a
testable form; focus research questions. GLO:
Al, C2 (ELA Grade 6, 3.1.2; Math: SP-1.1.6)

6-0-7h Identify potential applications of
investigation results. GLO: C4

(continued)

SUGGESTIONS FOR |NSTRUCTION

Canadian Tour

Take students on a satellite image tour of Canada through the
Canada Centre for Remote Sensing (CCRS), Natural Resources
Canada website, available online at <www.ccrs.nrcan.gc.ca>. If
it is not possible to use the Internet, obtain satellite pictures to
show students.

Guest Interviews: Satellite Communications

Invite guest speakers to class to discuss satellite communications
(e.g., how acdll phone works, how satellite TV works). Have
students work in small groups to develop alist of questions prior
to the guest visits/interviews. If it is not possible to obtain a
speaker to discuss the topic, show students a video, use a
CD-ROM, or visit an “ask an expert” site on the Internet.

Weather I nformation from Satellites

Have students view a weather broadcast to see how satellite
images are used to provide information about the weather.

Global Positioning System

A Global Positioning System (GPS) uses a satellite to locate the
position of people and/or objects on the Earth. Have students
share what they know about the uses of this system. As aclass,
discuss how this system could be helpful (e.g., It may be used
for locating cars, boats, airplanes, or people. Mountain climbers
on Mount Everest have used the system to enable rescuers to
find them more easily, should they experience problems.)

Remote Sensing

Use explicit instruction to provide students with information on
remote sensing. The Canadian Centre for Remote Sensing
<http://www.ccrs.nrcan.gc.ca> provides readily accessible
information on remote sensing, including ateaching kit
appropriate for Grade 6.
Provide students with the following discussion questions:
1. How can remote sensing information help with
a. identifying and responding to natural and human-made
disasters such as forest fires, oil spills on the ocean, and
floods? (Remote sensing provides information on the size
and movement of aforest fireto aid in fighting it, allows
the tracking of ail spills for clean-up purposes, and tracks
the spread of aflood to help in damage prevention.)

(continued)
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SUGGESTIONS FOR ASSESSMENT SUGGESTED L EARNING RESOURCES

Addison Wesley Science & Technology
6: Sace (Chapter 13)

Science Everywhere 6 (p. 112)
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PRrESCRIBED L EARNING OUTCOMES

Sudents will...

6-4-06 (continued)

(continued)
b.

SUGGESTIONS FOR |NSTRUCTION

prospecting for mineral deposits? (Geologists can use
remote sensing information to identify different types of
rock formations, some of which are likely to contain rich
minerals. This helps direct prospecting activities and saves
time and money.)

navigating through ice packs in the Arctic? (Up-to-the-
minute remote sensing information on the location of
constantly moving ice floes can help captains plot their
path.)

farming? (Remote sensing information enables farmers to
track how their crops are growing and whether they have
been affected by disease, flood, and so on.)

2. What else can remote sensing information be used for?

-

Background Information
In its simplest terms, remote sensing means observing the Earth with

Teacher Notes \

sensors from high above its surface. These sensors, usualy contained in
satellites, are like cameras except that they use not only visible light but
aso other bands of the electromagnetic spectrum, such as infrared, radar,
and ultraviolet. Because they are so high up, these sensors can make
images of avery large area, sometimes an entire province. Many
countries, including Canada, have remote sensing satellites in space.
Hundreds of images are sent every day from the satellites to receiving
stations on Earth. The Earth’s entire surface isimaged every week or

s0, making it possible to obtain current images of what is

happening on the Earth’s surface.
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SUGGESTIONS FOR ASSESSMENT

Extended Response

Provide students with the following:

1. Identify two technological devices placed in space that
have enabled us to learn more about the Earth and
communicate more effectively.

2. Briefly describe what these devices do.

SUGGESTED L EARNING RESOURCES
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PRrESCRIBED L EARNING OUTCOMES

Sudents will...

6-4-07 Describe how the conception
of the Earth and its position in space
have been continuously questioned
and how our understanding has
evolved over time.

Include: from aflat Earth, to an
Earth-centred system, to a Sun-
centred system.

GLO: A1, A2, B2, C5

6-0-2a & Access information using a variety of
sources. Examples: libraries, magazines,
community resource people, outdoor
experiences, videos, CD-ROMs, Internet...
GLO: C6 (ELA Grade 6, 3.2.2; Math: SP-I1.1.6;
TFS 2.2.1)

6-0-2b € Review information to determine its
usefulness, using predetermined criteria. GLO:
C6, C8 (ELA Grade 6, 3.2.3)

6-0-2c Make notes on a topic, combining
information from more than one source and
referencing sources appropriately. GLO: C6
(ELA Grade 6, 3.3.2)

6-0-7g € Communicate methods, results,
conclusions, and new knowledge in a variety of
ways. Examples: oral, written, multimedia
presentations... GLO: C6 (ELA Grade 6, 4.4.1;
TFS: 3.2.2,3.2.3)

6-0-8a & Recognize that science is a way of
answering questions about the world, and that
there are questions that science cannot answer.
GLO: A1, A3

6-0-8b &€ Identify examples of scientific
knowledge that have developed as a result of
the gradual accumulation of evidence. GLO: A2

SUGGESTIONS FOR |NSTRUCTION

> How Would You See [t?

In an outdoor setting, ask students to look up at the sky and
think about how they would explain the position and mation of
the Earth and the stars and planets if they had no technology
available to assist them. Challenge students to provide “proof”
with al their proposed explanations and eliminate any that
reguire technology to prove their validity. Make a class list of
their suggestions.

Finding Evidence

Divide the class into small groups and provide each group with

one of the four descriptions presented in “ Changing Conceptions

of the Earth and Its Position in Space” (see BLM 6-B).

Have each group

 read the description provided

» discussit to ensure they understand it and answer the
following question: What evidence did each person use to
arrive at his or her explanation?

» select agroup member to retell the description or story, using
diagrams if necessary

» provide a summary of the evidence that was used to come up
with the explanation for the shape of the Earth

As aclass, discuss why it is so difficult to change what people

believe. Ask students how they would fedl if they were told that

new discoveries could prove the Earth was really flat.

Timeline of Changing Views

As aclass, develop atimeline of the changing views of the Earth
and its position in space. (Reference terms identified in the
“include’ part of learning outcome 6-4-07.) Students can use
CD-ROMs, videos, print resources, and the Internet to find the
information needed.

Dramatization

Ask students to form small groups and have each student select
one of the persons mentioned on the timeline created in the
previous learning activity. Have students prepare a speech
introducing the selected person and explaining his or her belief
about the Earth’s position in space and the evidence on which
thisis based. Students could dress in costumes of the time. Have
students present their dramatizations to the class. If possible,
invite another class as well.
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SUGGESTIONS FOR ASSESSMENT

Nature of Science

Provide students with the following:

Thinking about Science

Write your own definition of what science is and how it
works. (Use examples from recent learning activities to
support your answer.)

SUGGESTED L EARNING RESOURCES

Addison Wesley Science & Technology

6: Space (Chapter 4)
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PRrESCRIBED L EARNING OUTCOMES

Sudents will...

6-4-08 Recognize that the Sun is the
centre of the solar system and it is the
source of energy for al life on Earth.

GLO: D6, E2, E4

6-0-7f Reflect on prior knowledge and
experiences to construct new understanding,
and apply this new knowledge in other contexts.
GLO: A2, C4 (ELA Grade 6, 1.2.1)

6-4-09 |dentify the planets in the
solar system and describe their size
relative to the Earth and their
position relative to the Sun.

GLO: D6, E1, E2

6-0-5c Select and use tools and instruments to
observe, measure, and construct. Examples:
hand lens, telescope, binoculars... GLO: C2, C3,
C5

6-0-5d € Evaluate the appropriateness of units
and measuring tools in practical contexts. GLO:
C2, C5 (Math: SS-1.1.6)

(continued)

SUGGESTIONS FOR |NSTRUCTION

> The Day the Sun Disappeared

Ask students to write a story about what would happen to the
Earth and other planets if the Sun disappeared. Have them
include the following concepts:

4l life on Earth would be destroyed

» planets would not remain in their orbits

» planets would cool dramatically

Ordering the Planets

Bring to class a variety of spheres (e.g., marbles, peas, golf

balls, tennis balls, volleyballs, basketballs, beach balls) in a

range of sizes. Have small groups of students

» arrange the spheres according to the relative size and order of
the Sun and the planets in the solar system

 label their models

» share their models with the class and justify their placement
choices

Great Distances

Provide students with the “Planet Facts’ data presented in the
Teacher Notes on the following page. Have students use alarge
ball of string to plot the location of the planets in relation to the
Sun on a school hallway wall. Start with the Sun (attach a label)
and then, 58 cm further, add the label for Mercury, and so on.
Students will need to calculate how many more centimetres of
string to add after each planet. A chart such as the following
may be helpful.

(continued)
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SUGGESTIONS FOR ASSESSMENT

Refer to the assessment strategy suggested for learning
outcome 6-4-10.

-

The learning experiences suggested for learning outcome 6-4-09 refer to
the following data:

Teacher Notes

Planet Facts
Planet Distance from the Sun Aver age Diameter
Mercury 58 million km 5000 km
Venus 108 million km 12 000 km
Earth 150 million km 13 000 km
Mars 228 million km 7 000 km
Jupiter 778 million km 143 000 km
Saturn 1 427 million km 120 000 km
Uranus 2 870 million km 52 000 km
Neptune 4 497 million km 50 000 km
Pluto 5900 million km 3000 km

~N

SUGGESTED L EARNING RESOURCES

Addison Wesley Science & Technology

6: Space (Chapter 3)
Science Everywhere 6 (p. 99)

Addison Wesley Science & Technology

6: Space (Chapter 11)
Science Everywhere 6 (p. 82)
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PRESCRIBED LEARNING OUTCOMES SUGGESTIONS FOR INSTRUCTION
Sudents will...
6-4-09 (continued) (continued)
Example:
Relative Distances
Planet Distance from the Sun Additional cm Needed
Mercury 58 million km
Venus 108 million km 50 cm
Earth 150 million km 42 cm
Mars 228 million km 78 cm
Jupiter 778 million km 550 cm
Saturn 1 427 million km
Uranus 2 870 million km
Neptune 4 497 million km
Pluto 5900 million km

> How Big Arethe Planets?

Ask students whether they think the spheres they used in their
models (see Ordering the Planets learning activity associated
with learning outcome 6-4-09) accurately represent the relative
sizes of the planets. Have them make a“sizing up the planets’
model. This can be done outdoors using sidewalk chalk or
indoors (e.g., in the gymnasium) on large pieces of paper.

Using the “ Average Diameters’ data from the chart presented in
the Teacher Notes for learning outcome 6-4-09, have students
calculate the radius of each planet. They can use a scale of 1000
km =1 cm (if done indoors) or 1000 km = 10 cm (if done
outdoors). To draw the circles, students can use a compass or
create a push-pin string/pencil system. Once the drawings are
complete, have students take a cutout model of the Earth and
compare its size to that of the other planets.
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SUGGESTIONS FOR ASSESSMENT SUGGESTED L EARNING RESOURCES

Refer to the assessment strategy suggested for learning
outcome 6-4-10.
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PRrESCRIBED L EARNING OUTCOMES

Sudents will...

6-4-10 Classify planets as inner or
outer planets, based on their position
relative to the asteroid belt, and
describe characteristics of each type.

Include: inner planets are small and
rocky; outer planets (except Pluto)
are giant balls of gas.

GLO: D6, E1

6-0-7f Reflect on prior knowledge and
experiences to construct new understanding,
and apply this new knowledge in other contexts.
GLO: A2, C4 (ELA Grade 6, 1.2.1)

SUGGESTIONS FOR |NSTRUCTION

> Inner or Outer Planets
Have students complete a chart listing all the planets in our solar
system, briefly describing their composition and classifying
them as inner or outer planets.
Example:
The Composition and Classification of Planets

Planet Composition Inner or Outer Planet
Mercury rocky, small inner
Pluto rocky, small outer

> Word Splash

Give students a Word Splash (Saphier and Haley, 1993) such as
the one presented below. Have them work in groups to make
connections between the words, based on their prior knowledge,
and then use the words to create a descriptive paragraph. Have
groups share their paragraphs and compare the similarities and
differences. Identify and correct any inaccuracies and
misconceptions.

(For adiscussion of the Word Splash strategy, see Success,

p. 6.28.)

Example:
Word Splash

Sun rocky gaseous inner

large Earth centre Saturn
solar system Mercury Jupiter small

Venus Uranus Mars
outer energy orbit Neptune
Pluto
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SUGGESTIONS FOR ASSESSMENT

Extended Response

Provide students with the following:

The Solar System

Make a labelled diagram of the solar system. In your
diagram, include the following: the Sun, the planets (inner
and outer), and the asteroid belt.

L ook for:

* the Sun

* nine planets in the correct order

» the asteroid belt

¢ inner and outer planets (labelled)

¢ aneatly and accurately completed diagram

SUGGESTED L EARNING RESOURCES

Addison Wesley Science & Technology
6: Space (Chapter 11)

Science Everywhere 6 (pp. 84-85)
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PRrESCRIBED L EARNING OUTCOMES

Sudents will...

6-4-11 Recognize that massis the
amount of matter in an object, that
weight is the force of gravity on the
mass of an object, and that the force
of gravity varies from planet to
planet.

GLO: D3

6-0-5c Select and use tools and instruments to
observe, measure, and construct. Examples:
hand lens, telescope, binoculars... GLO: C2, C3,
C5

6-0-5d € Evaluate the appropriateness of units
and measuring tools in practical contexts. GLO:
C2, C5 (Math: SS-1.1.6)

6-0-5e Estimate and measure accurately using
Sl and other standard units. GLO: C2, C5 (Math:
SS-IV.1.6, SS-IIl.1.5, SS-1.1.5)

SUGGESTIONS FOR |NSTRUCTION

> Measuring Weight and Mass

To demonstrate the difference between weight and mass, have

students do the following:

» Measure the weight of a collection of pennies using a spring
scale. (A spring scale measures the gravitational pull on the
pennies or their weight.)

» Measure the mass of the collection of pennies by using a
balance scale. The scale can be balanced by adding any type
of object such as paper clips, cubes, or beans. (A balance
scale is an instrument that compares the masses of two
objects. The unknown mass is placed on one side of the
bal ance and known masses are added to the opposite side
until the instrument balances. When the instrument bal ances,
the unknown mass equals the sum of the known masses.)

» Discuss the difference between the two measurements of the
pennies.

> How Much Would | Weigh?

Provide students with the following task:

Student A weighs 30 kg on Earth. Use the following chart to
calculate student A's weight on each planet/moon. (Multiply
student A's Earth weight by the gravity factor.)

Calculating Weight on Planets/M oon

Planet/Moon  Gravity Factor  Student A’s Weight
Mercury 0.284
Venus 0.907
Earth’s moon 0.166
Mars 0.380
Jupiter 2.340
Saturn 0.925
Uranus 0.795
Neptune 1.125
Pluto 0.041

Have students ook at the above chart and answer the following

questions:

»  On which planet(s) would you weigh about the same as you
do on Earth?

*  On which planet would you weigh the least?

*  On which planet would you weigh the most?

» How would your mass be affected on the other planets?
(Mass would not change.)
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Grade 6, Cluster 4: Exploring the Solar System

SUGGESTIONS FOR ASSESSMENT

Extended Response

Provide students with the following:

Mass Ver sus Weight
In your science notebook, explain the difference between

mass and weight. Provide examples to support your answer.

Look for:

* an understanding of mass

* an understanding of weight

e examples to support the answer
» aclear and complete explanation

( Teacher Notes

Background Information

* On Earth, weight is the term used to measure the force of attraction
between an object and the Earth. Thisforce is called a gravitational
attraction. An object’s weight would change if it were measured on
another celestial body that had a gravitational force different from
that of the Earth.

*  The amount of weight depends on the mass (the amount of matter
present). Unlike weight, the mass of an object would not change
regardless of where it were measured. The object would have the
same mass on the moon as it would on the Earth because massis
the measure of the amount of particles present. An object would
weigh less on the moon than on the Earth, but its size would not
change because its mass would not change. Regardless of what
planet an object is on, the object can gain weight only if more
particles (mass) are added to it.

~\

SUGGESTED L EARNING RESOURCES

Science Everywhere 6 (p. 85)
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Grade 5 to Grade 8 Science: A Foundation for | mplementation

PRESCRIBED LEARNING OUTCOMES SUGGESTIONS FOR INSTRUCTION
Sudents will...
6-4-12 Explain, using models and
simulations, how the Earth’s rotation ( Teacher Notes \
causes the cycle of day and night, Background I nformation
and how the Earth’s tilt of axis and The Earth rotates around atilted axis (23.5 degrees). The north end of the
revolution cause the yearly cycle of axis always points toward the North Star as the Earth circles the Sun. The
Seasons. tilted axis of the Earth and the yearly orhit of the Earth around the Sun
cause variations in the amount of heat at different locations on Earth at
GLO: A2, D6, E2, E4 different times of the year, which cause seasond changes. Summersin
Canada are warmer than winters, not because the Earth is closer to the N
6-0-2a & Access information using a variety of Sun at that time of year (a common misconception) but because the Sun
zg“mr;ejhis";’;‘gﬁ;"Séi:’fes' Qj?ggjr'”esv shines more directly on the Earth in summer than it does in winter. At
experiences, videos, CD-ROMS, Internet... GLO: noon in summer the Sun is directly overhegd, whereas in wi nter itis
C6 (ELA Grade 6, 3.2.2; Math: SP-II.L.6; TFS not. Places nearer the equator do not experience the extremesin
2.2.1) climate caused by theftilt of the Earth’s axis.
6-0-5a & Make observations that are relevant to k J

a specific question. GLO: A1, A2, C2

6-0-7g € Communicate methods, results, . , .
conclusions, and new knowledge in a variety of > Explor Ing the Earth’s Rotation

o o b (CLA racis 6. 441 1. Onasunny day take students outdoors. Push along stick into

TFS: 3.2.2,3.2.3) level ground so that it is upright, perpendicular