Overview of the Science Links 10
Instructional Design

Science Links 10 has been developed to help you address the big ideas of the Ontario
curriculum while meeting all of the specific expectations. Each unit of Science Links 10

corresponds to a strand of Ontario’s Grade 10 Science curriculum. Specific expectations

related to Scientific Investigation Skills and Career Exploration are addressed in every
unit. The Student textbook and Teacher’s Resource together provide the tools and
strategies you and your students will need for

success.

i : : . )
Engaging Students Starting Point Activity
To prepare students for what they will learn, 1. Stare at the black dot on the green cat for a count of 30 s.

each unit of the student textbook begins with

preview of the topics in the unit, and the big
ideas for the strand. Suggestions for using

this material, and all other features of the
student textbook, are provided in the Teacher’s
Resource.

there? What are you seeing?

Within a unit, each inquiry based topic
begins with a description of the key concepts
that students will learn about, an engaging
example of one of the big ideas, and an activity
to get students thinking and wondering about
the concepts they will learn in the topic. \_

2. Next stare at the black dot on the window frame for several seconds.
an introduction to an engaging STSE issue, a 3. What do you see in the window after a few seconds have passed?
4

. What colour does the image appear to be? Is the image actually

Assessment FOR Learning
and Assessment AS Learning

Each unit begins with Get Ready—a chance to check that students have the science
understandings, and the inquiry, literacy, and numeracy skills that they will require to
succeed in the unit. In the Teacher’s Resource, suggestions are provided for supporting
learners who do not have these understandings and skills.

Each topic of Science Links 10 includes Learning Checks—short sets of questions
that students can learn to use themselves to see if they are understanding the key
ideas of the topic. Strategies are provided in the Teacher’s Resource to help students
use Learning Check questions, as well as to help support students who have not yet
understood the key concepts in the text.

Each topic of Science Links 10 ends with a summary and a review. These reviews
can help you see whether students are ready to move onto the next section or chapter,
and can help students see what they still need to work on. Questions are linked to
Ontario’s achievement chart categories. The optional blackline master CD includes
alternative versions of these reviews, suitable for students who need additional support
reading and writing in English.

Get Ready for Unit 2

Concept Check

1. Complete each sentence with a word from the
box below.

compound element group period

a) A(n) is a pure substance
that cannot be broken down further by
physical or chemical means.

b) A(n) is a substance that
can be broken down into elements by
chemical means.

©) A horizontal row of elements in the
periodic table is called a .

d) A vertical column (also called a family) of
elements in the periodic table is called a
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The Teacher’s Resource includes suggestions for supporting learners who are still
working toward success in demonstrating understanding in these formative assessments.
It also includes additional strategies to help students think about their own learning,
enabling them to become self-directed learners.

Assessment FOR Learning

Activity 1.5, page 23
Learning Check,
page 23

Review, question 3,
page 37

Evidence of Learning Supporting Learners

Students explain why ¢ Dramatize the difference between transporting something in a large cell and in

a cell must divide to small cells by handing out papers or other items in class. Pass a class set of the
survive. item to one student near the front, and ask that student to take one and pass the

rest on. Draw students’ attention to how long the process takes, or have a student
time it. Then divide the items to be distributed into three or four groups and give
each group to one student, asking them to distribute the items to other students
in their part of the classroom. Compare the times for the two processes and
encourage students to make a connection to the difficulties large cells would face.

Learning Check,
page 27
Learning Check,
page 28,
Investigation 1A,
pages 32 and 33

Students state the In question 2, on page 27, students can create their flowchart using BLM G-43
purpose of cell division Flowchart.

and describe the
stages of the cell cycle,
including the phases of
mitosis.

Allow students to use a cooperative strategy such as think-pair-share to answer
question 3, on page 27.

Students can complete BLM 1-8 Stages of the Cell Cycle, BLM 1-9 The Cell
Cycle, BLM 1-10 Steps of Mitosis, and/or BLM 1-11 Cell Growth and Division
with a classmate to provide further reinforcement of the concept.

Investigation 1A,

Students draw Read Science Skills Toolkit 5, Scientific Drawing, on pages 350 and 351, with

pages 32 and 33 representations of students.
cells that are thorough,
clear, and accurate. )
Science Links 10 includes several blackline masters to help support formative
assessment and to guide students in learning to assess themselves. Please see the
accompanying CD.
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What to Do Group Task:

Criteria sl

Assessment After a project or ‘ou used science apparatus by placing one of the following

Teacher's | Performance Criteria Level 1

Lovel 3 Lovel 4

s Yes | No Sometimes Yes

Student does. Student does all | Student does
= the tasks,

roup. | assior
helps

e

wdent needs | Stu Student doos
Apparatus Used (¢, chemicals, saw, glass) rorindarsand  (romindorsaod | tasksntme | asksan v,

workis il lte.

i helps others.
o | o o o reminders.

Studer Student extends.
s | ftem

v.X,nia Any Observed Problem

meetings.

Participation Studentneeds | Student speaks | Student raises | Student offers.
+ participates wilingly | frequent with some pol feedback, may
and actively

prompting. promping. lead

st y Stugent offers | st
respond, with | some feedback
to others.

‘Student leads
motivation of
others.

(IE
interrupts often

k, o taste anything in the.

ing by itsef and no.

Studer
It a1

8.1 spoke quietly and about work only.

a1 area and hands when the

y record by doing the following: partcipate.

Studentneeds | Student neads s | Student shows
estime | much prompting to | some and | inltative in

effcienty to complete | stay on task. | encoura gement | uses class time | completing task.
assigned task o stay on task. | effectively
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Developing Understanding

By introducing students to what they will learn at the beginning of each unit and by
engaging them in a related activity as they begin, the stage is set for learning. Within
each topic, text has been organized into self-contained spreads, each of which helps
students acquire the understandings and skills they will need to answer the question in
the topic title, and each of which has been designed to promote understanding. Heads
and subheads lead students through the topic; Key Terms are introduced in context and
defined; and information is presented in tables, graphs, and other visuals.

Gas Exchange Takes Place in the Alveoli

Once air reaches the lungs, the actual exchange of gases occurs between
the blood and the alveoli. Alveoli are clusters of tiny air sacs in the lungs.
The wall of each alveolus is a single layer of cells.

Alveoli are surrounded by a network of tiny blood vessels called
capillaries. The wall of each capillary also is a single layer of cells. The
ultra-thin walls of both the alveoli and the capillaries allow the exchange of
gases between the air and the blood, as shown in Figure 1.20.

Once the air enters the capillaries, oxygen from the air is taken up by
the red blood cells. The red blood cells are responsible for transporting
gases in the bloodstream. Oxygen diffuses through the walls of the alveoli,
through the capillary walls, and into the red blood cells.

gas exchange: the process
of taking in oxygen and
releasing carbon dioxide

alveoli: air sacs in the
lungs where gas exchange
occurs (singular is alveolus)

capillary: the smallest
blood vessel

red blood cells: blood
cells that carry oxygen and
carbon dioxide in the blood

The blood also releases carbon dioxide into the lungs. The path that
carbon dioxide follows is the reverse of the path that oxygen follows.
Carbon dioxide diffuses from the blood through the capillary walls,
through the walls of the alveoli, and into the alveoli. Once in the lungs, the
carbon dioxide is exhaled with the next breath.

alveoli

7.

red blood
cells

! 2

2
alveolus  ©

2

capillary ~~

a Figure 1.20 Gas exchange occurs between the
air in the alveoli and the blood in the capillaries.

The authors of Science Links 10 recognize that students employ multiple intelligences
to understand new content. They also recognize that it is important for students to
develop comfort with using several learning intelligences in different contexts. The text,
questions, and activities in Science Links 10 have been developed to engage as many
intelligences as possible. In the Teacher’s Resource, suggestions are provided for
differentiating instruction to support students with specific dominant intelligences, and to
develop increased facility with learning in different ways. Many of these suggestions are
highlighted for you with the icon @. For further information on differentiating
instruction, please see Teacher’s Resource page TR-12.

Many students in Ontario schools are learning to communicate in the English
language at the same time as they are learning science. The many visuals in Science
Links 10 will help English language learners to make sense of the text, the Key Term
definitions will help them to develop English vocabulary, and the hands-on activities will
provide them with a way to learn and to demonstrate what they have learned that does
not depend heavily on English skills. The Teacher’s Resource provides specific suggestions
for supporting English language learners as they learn in every section of the program.
These suggestions are highlighted with the icon @JXW. For general teaching strategies
that will help English language learners (as well as others) in your classroom, please see
Teacher’s Resource page TR-18.

978-0-07-072366-5
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Developing Skills

At the very beginning of the student textbook, students are reminded of safe practices in
a science classroom, and introduced to the WHMIS symbols and the safety symbols used
in activities in Science Links 10. By placing safety front and centre, all other activities
take place in the context of these rules. Strategies for using these pages with students are

provided on Teacher’s Resource page TR-10.

Activities throughout Science Links 10 have been carefully scaffolded to build a solid
foundation of science, inquiry, literacy, and numeracy skills. Investigations provide
opportunities for students to apply the skills they have been developing to investigate a
larger issue. The key skills students will use in each investigation are identified right in
the student textbook. Opportunities for extending these skills are also provided in each
investigation. Strategies for helping students to develop and build on these skills are

provided in the Teacher’s Resource.

Investigation D

initiating and planning

v performing and
recording

v analyzing and
interpreting

communicating

Carbon Dioxide
Emissions for Different
Modes of Trasportation

B 200 = Actual load,

o (estimate of
2E 180 actual number
§2 160 of seats filled)
2
25 = Potential load
£g81e (all seats filled)
85120
08
22100
58
S2
|3 80
S0 60
]

55 o

E

g

2

. a

Transportation Choices
and Your Carbon Footprint

Transportation accounts for 27 percent of all anthropogenic greenhouse
gas emissions in Canada. In this investigation, you will explore how your
transportation choices affect your carbon footprint.

What To Do
1.

Use the graph and the paragraph below to answer the questions.

Different modes of transportation produce different levels of
greenhouse gases. The graph compares the carbon dioxide emissions
per person for several modes of transportation. This value varies
depending on whether the vehicle is full or not.

« Potential capacity refers to the amount of carbon dioxide emitted
per person when all the seats are filled in a vehicle.

« Actual load refers to carbon dioxide emissions per person for a
vehicle based on how many seats are filled in an average trip. On
most trips, the vehicle you travel in will have some empty seats.

Carbon dioxide emissions are always lower when a vehicle is filled
to potential capacity. This is because the same emissions are divided
among more people.

What Did You Find Out?
1.

‘Which mode of transportation has the highest carbon dioxide
emissions? Which has the lowest?

Explain why the potential capacity of carbon dioxide emissions is
so much lower than the actual load emissions.

Why do you think this is especially true for automobiles, trains, and
buses, but not for airplanes?

b)

<,

Explain how it is possible for carbon dioxide emissions to be lower
for travel by automobile than by bus.

. To travel to an after-school job, you can either take a bus that is only

partly filled (actual load) or get a ride in a full car with three other
employees (potential load). In which case would your carbon footprint
be smaller?

. With a partner, brainstorm ways that your carbon footprint is affected

by transportation. Use these ideas to create a plan to reduce your
carbon footprint. Hint: Think about the transportation-related choices
you make each day. Even if you walk or bike everywhere, the food you
eat and the goods you buy need to be transported to you.

256 MHR o UNIT 3 EARTH'S DYNAMIC CLIMATE
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In addition to skills development in activities and investigations, students have access
to three Skills Toolkits at the back of the student textbook:

* Science Skills Toolkit
* Numeracy Skills Toolkit
e Literacy Skills Toolkit

These toolkits can be used to provide students with details about the skills they
will need to use, such as how to use electrical meters properly. They also can be used
to review skills that students may have used in previous years. Notes in the Teacher’s
Resource suggest appropriate times to refer to one of these toolkits. The Teacher’s
Resource includes instructional strategies for helping students to make the most of each
one of the Science Skills and Numeracy Skills in the toolkits. See page TR-69.

Science Skills Toolkit 3

Me asuring The volume of a liquid can be measured directly,
as shown in Diagram B. Make sure you measure
to the bottom of the meniscus, the slight curve

Measuring Volume where the liquid touches the sides of the container.

The volume of an object is the amount of space To measure accurately, make sure your eye is at the

that the object occupies. There are several ways of same level as the bottom of the meniscus.

measuring volume, depending on the kind of object

you want to measure. 0 graduated

As you can see in Diagram A below, the volume /incsy

of a regularly shaped solid object can be measured S line where

directly. You can calculate the volume of a cube S \/7@/7 liquid

by multiplying its sides, as shown on the left in AN é‘l’:scshes

Diagram A. You can calculate the volume of feadhere ]

a rectangular solid by multiplying its length x 7 s

width x height, as shown on the right in Diagram A. . (05\"“ liquid

(n) Volume = length x width x height Measuring the volume of a liquid

2cmx2cmx2cm=8cm? 6cmx4cmx2cm=48cm?
4cm
2an Instant Practice—
Measuring Volume
% 2cm 2 Determine the volume of liquids
s present in the three graduated
6cm cylinders shown here.
Cube Rectangular solid

Measuring the volume of a regularly shaped solid (n} O

If all the sides of a solid object are measured
in millimetres (mm), the volume will be in cubic
millimetres (mm?). If all the sides are measured in
centimetres (cm), the volume will be in cubic (8}
centimetres (cm®). The units for measuring the
volume of a solid are called cubic units.

The units used to measure the volume of liquids
are called capacity units. The basic unit of volume
for liquids is the litre (L). Recall that 1 L = 1000 mL.

Cubic units and capacity units are interchangeable.
For example,

lcm® =1mL

1dm*=1L

1m’ =1KkL

im0

] T

376 MHR e SCIENCE SKILLS TOOLKIT 3

Literacy skills are central to learning in any subject area, including science. A Literacy
Skills Toolkit at the back of the student textbook reviews some key strategies for students
to use in this program. Suggestions for introducing students to these skills and for using
them as additional support for learners who require it appear throughout the Teacher’s
Resource. For more information about literacy skills and scientific literacy in general, see
page TR-19 of this Teacher’s Resource.
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Science Links 10 includes several blackline masters to help students develop
and apply science, numeracy, and literacy skills. See the accompanying CD.

Assessment OF Learning

Because authentic assessment is a core part of Science Links 10, each unit
ends with two projects that students can use to show what they have learned.
The activities and investigations within the unit prepare students to complete
the projects. Assessment criteria are provided right in the student textbook
so that students are aware of them. Rubrics for the projects are provided
in the Teacher’s Resource and as blackline masters. You may choose to
distribute these rubrics, to help students plan their work. So that students are
aware of the projects they will be completing as they work through the unit,
the projects are introduced at the beginning of the unit, on the same pages as
Get Ready.

Each Unit Review provides another opportunity for student

assessment, and helps students show what they have learned in the unit
as it relates to the big ideas of the curriculum, and the achievement chart

Sea categories: Knowledge and Understanding, Thinking and Investigation,

Communication, and Application.

A table in the Teacher’s Resource helps you identify the key signs

that a student has achieved the overall expectations for the unit, and
provides suggestions for supporting students who are working toward
achieving them.

Assessment OF Learning for Unit 1

Activity

Evidence of Learning

Unit 1 Inquiry Models of a diseased and a
Investigation, healthy organ are detailed and
page 98 accurate.

Students describe how several
organs are affected by the
disease, and how to treat and
prevent the disease.

Supporting Learners

* Review Activities 1.13 and 1.15, in which students built models of
specialized cells and tissues. Have students consider what materials
worked well to represent the qualities of the cell or tissue.

e Students can use BLM G-43 Flowchart and BLM G-39 Cause-and-
Effect Map to show these relationships.

Unit 1 An Issue to
Analyze Project,
page 99

Students list government
resources that educate about
healthy lifestyles and describe
several costs and benefits of
adopting a healthy lifestyle.

e Students can use BLM G-46 PMI Chart to organize their analysis.
Have a variety of Canadian resources promoting healthy lifestyles
available in the library or classroom for students to refer to.
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Because students in Grade 10 will write the Grade 10 Literacy Test, each unit also
concludes with a relevant piece of text and a set of questions that students can use to
practise their literacy skills in the context of a particular science strand.

Additional STSE Features

Students are growing up in a world where issues related to Science, Technology, Society,
and the Environment are becoming more and more important. For this reason, STSE
issues are integrated throughout the topics and activities of Science Links 10. In addition,

Science Links 10 includes the following features:

STSE Case Studies appear in every unit to help students see the connections among
science, technology, society, and the environment, and to allow students to apply the
science skills and understandings they are learning to real and compelling issues.

Making a Difference, in every unit, introduces students to real people who have used
science to make a difference in their world, locally and internationally.

Science at Work, near the end of every unit, features real people in careers that use
science to address issues. A variety of careers that use the science students have just
learned about are described, and students are encouraged to select one that interests

them and learn more about it.

The following pages provide additional information about some of the key issues that

inform the instructional design of Science Links 10.

CANADIANS IN SCIENCE

Radiological technologists—or “rad techs,” as they are commonly
K doctors to locate insi

the body. This knowledge is often essential in diagnosing and treating
a patient. Rad techs perform several types of radiography procedues.
“They carry out “plain’” radiography, which use X rays to detect fractures,
foreign objects, and malformations. They also take images that screen
for breast cancer and show disease in the human heart. Maintaining
radiation safety is another important aspect of the job.

is The

Com tortllas are an

the southern United States.
As prices ise, many people
may no longer be able to
affod them,

e

Applied Health Sciences in Toronto. The program is offered jointly with
the University of Toronto. He now works at Toronto's Sunnybrook Health
Sciences Centre. This centre is home to a regional trauma centre. As a
result, it has a special need for radiological technologists.

& Masood Hassan is 2
radiological technologist

How miuch do you have to know about organs and organ systems to be

a radiological technologist?

“You must have 2 basic knowledge of organs and organ systems,” says Masood. To

gain this i

a5 part o his training. Masood says he was attracted to adilogical technology
Physi how

Sciences Centie.

X . Computer sills
iitally. However, Masood aso had case he was
requied to work ina aciity that used older, iln-based technology.

What s the most important skill required for the job?
“The most important skl in my opinion, would be communication with the
patient. To get good X rays, you need to be able to communicate with the

|| patient in 2 way that they understand what you want, 5o that they position
themselves in a way that you can get a good picture, This can be a ve
challenge in a cosmopolita city where many peopl are not fluent in English.
You have to be prepared to use non-verbal ways of communicating, o point.
and show them what you need.”

What do you enjoy most about your work?.
“I personaly ike problem-solving. Sometimes patients come to you in a cast

which i not removable and the surgeons want to see a specifc part of the
bone and you have to find a vay to manipulate your equipment to get the
view that youre looking for”

il

Case Study Investigation:
Can Biofuel Solve the Problem of Climate Change?

Con i the major biofuel
crop in North America

FrTT—"

What's the Issue?

Jlant material. i Biofuel
It bl s

i April Dutheil s from Haida Gwail, a collection of about
I 150 slands off the northwesten coast of British Columbia.

‘These islands, also known as the Queen Charlotte Isands,

much as fossilfuel—perhaps even more.

The Science behind the Issue

are home to the Haida. Approximately 5000 peopl
live in communities sattered about the islands. Apri's
community is 25 minutes from an ambulance and

40 minutes from a hospital. When April was in high
school, she realized there was a need to improve health

care on the islands. She met with her local fre chief

plants years.

and medicl ist respondier to discuss ways to make

improvements. They decided that providing free CPR

training would be the most effective way to help, since

Food Shortages
In North and Central

some communities could not afford CPR training for
theirfrefighters. April applied for funding and organized
free classes that taught CPR to firefighters, teachers, and
students

il has since completed her Emergency Medical

Responder training. As  result she is able to work on

an ambulance in Northern British Columbia during the

summers. This training is provided by the Canadian Red

978-0-07-072366-5

Cross. The program provides the skills and knowiedge
needed to reduce the harm caused by an injury or
sickness. The training helps maintain lfe and minimize
pain during an emergency until the next level of health
care can take over.

April believes young people can make a difference

i their communities. “If you have a vision and believe
init, you can make it happen, despite what others
may believe.”
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