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Introduction

The Purpose of The Ontario Curriculum, Grades 1-8: Science and
Technology, 1998

Students graduating from Ontario schools require the scientific and technological knowledge
and skills that will enable them to be productive members of society. They also need to
develop attitudes that will motivate them to use their knowledge and skills in a responsible
manner. The Ontario Curriculum, Grades 1-8: Science and Technology, 1998 outlines the knowI-
edge and skills that students must develop in Grades 1 to 8, as well as the levels of achievement
at which they are expected to master them. It is these levels that teachers will use to assess stu-
dents’ achievement.

Students must develop a thorough knowledge of basic concepts which they can apply in a
wide range of situations. They must also develop the broad-based skills that are so important
for effective functioning in the world of work: they must learn to identify and analyse prob-
lems and to explore and test solutions in a wide variety of contexts. This firm conceptual base
and these essential skills are at the heart of the science and technology curriculum and must be
the focus of teaching and learning in the classroom. The knowledge and skills outlined in this
document are also consistent with the goals of science education in Canada outlined in the
Common Framework of Science Learning Outcomes, K to 12 (Council of Ministers of Education,
Canada, 1997).

This document replaces the sections of The Common Curriculum: Policies and Outcomes,
Grades 1-9, 1995 that relate to science and technology. All science and technology programs
for Grades 1 to 8 will be based on the expectations outlined in this document.

What Are Science and Technology?

Science is a form of knowledge that seeks to describe and explain the natural and physical
world and its place in the universe. Occasionally, the fundamental theories, concepts, and
structures of science change but, for the most part, the basic ideas of science — ideas such as the
cellular basis of life, the laws of energy, the particle theory of matter — have proven stable. The
curriculum outlined in this document will introduce students to many of these basic ideas.
For example, in Grade 7 students are expected to compare the motion of particles in a solid,
liquid, and gas using the particle theory.

Technology includes much more than the knowledge and skills related to computers and their
applications. Technology is both a form of knowledge that uses concepts and skills from other
disciplines (including science) and the application of this knowledge to meet an identified
need or solve a specific problem using materials, energy, and tools (including computers). The
method of technology consists of inventing or modifying devices, structures, systems, or
processes. In Grade 5, for example, students are expected to design devices that can transform
one form of energy into another.
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Science is not only a body of knowledge but “a way of knowing”. Scientific investigation
involves exploration, experimentation, observation and measurement, and analysis and dissemi-
nation of data. These activities require specific skills and habits of mind; for example, accuracy,
discipline, and integrity in the application of scientific principles are fundamental to scientific
activity. The science and technology curriculum is designed to develop these skills and habits
of mind. In Grade 4, for example, students are expected to describe, using their own observa-
tions, the behaviour of light and identify some of the basic characteristics of light.

Technology is also “a way of knowing” and a process of exploration and experimentation.
Technological investigation involves the application of methods known as design processes,
which in turn involve the use of concepts and procedures such as the identification of a need
or problem and the selection of a best solution. In Grade 4, for example, students are expected
to design, make, and test an optical device (e.g., a periscope, a kaleidoscope).

Science and technology both exist in a broader social and economic context. They are affected
by the values and choices of individuals and governments and in turn have a significant impact
on society. The world as we know it today has been affected in many important ways by sci-
ence and technology. For example, science has radically altered and expanded our understand-
ing of earth and space, of the workings of the human body, and of the ways in which living
things interact; technology has revolutionized the way we communicate and made vast
changes in our lives through the discovery of new drugs and materials. It is important, there-
fore, that students see science and technology in this wider context — as endeavours with
important consequences for people — and that they learn to relate their knowledge of science
and technology to the world beyond the school. For example, in Grade 6, students are
expected to devise a plan for reducing the consumption of electricity at home or at school
and to assess how such a plan could affect the use of natural resources and the economy

(e.g., jobs).

The Goals of Science and Technology Education

The goals of science and technology education in Grades 1 to 8 follow from the nature of sci-
ence and technology and from the needs of Ontario’s students discussed above. The goals are
intended to ensure that all students acquire a basic scientific literacy and technological capabil-
ity before entering secondary school. The goals for students are:

— to understand the basic concepts of science and technology;

— to develop the skills, strategies, and habits of mind required for scientific inquiry and tech-
nological design; and

— to relate scientific and technological knowledge to each other and to the world outside the
school.

These goals are equally important. They can be achieved simultaneously through learning
activities that combine the acquisition of knowledge with both inquiry and design processes in
a concrete, practical context. At the same time, these learning activities must enable students to
develop the communication skills that are an essential component of science and technology
education.
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Features of the New Curriculum for Science and Technology

The science and technology curriculum described in this document differs from previous cur-
ricula in several important ways. These are outlined below.

» The knowledge and skills that students are expected to acquire are identified for each grade.
Previous curricula focused on outcomes for the end of Grades 3, 6,and 9.

» The subject areas of science and technology are combined. Some of the expectations focus
on science, some on technology, while others deal with relating science and technology to
each other and to the world outside the school.

» Some concepts and skills are introduced earlier and are given more rigorous treatment. For
example, the particle theory and the distinction between heat and temperature, formerly
taught in Grade 10, are now introduced in Grade 7.

» A greater number of technology concepts and processes are included and they are introduced
earlier. For example, the design process and control systems are introduced in Grade 1.

» There is greater emphasis on earth and space science, in keeping with expectations in other
provinces. For example, the curriculum for Grade 6 includes an introduction to astronomy.
(Astronomy has been an optional topic in Grade 10 in Ontario since 1987.)

» Greater emphasis is placed in the expectations on relating science and technology to each
other and to the world outside the school and on the need for sustainable development.
Students’ understanding of the concept of sustainability is stressed in a variety of contexts.

» Communication skills and the use of appropriate terminology are given greater emphasis —
for example, students are expected to describe what they are doing by using the terminol-
ogy associated with specific scientific and technological concepts.

The Role of Parents

Studies show that students perform better in school if their parents are involved in their edu-
cation. Parents therefore have an important role to play in supporting their child’s learning. By
reading the curriculum, parents can find out what their children are learning in each grade
and why they are learning it. This awareness will enable parents to discuss their children’s work
with them, to communicate with teachers, and to ask relevant questions about their child’s
progress. Knowledge of the expectations in the various grades will also help parents to inter-
pret their child’s report card and to work with the teacher to improve the student’ learning.
For this reason, parents are urged to read through the expectations for all the grades rather
than just the particular grade that their child is in.

There are many other ways in which parents can express their interest in their child’s educa-
tion. Participating in parent conferences, working on the school council, and encouraging
children to complete their assignments at home are three obvious examples.

The science and technology curriculum promotes lifelong learning not only for students but
also for their parents and all those with an interest in education. In addition to supporting reg-
ular hands-on classroom activities, parents are encouraged to promote science fairs, olympiads,
and other events that focus on technological skills.

Parents can also provide valuable support for their children’s learning by taking an interest in
their out-of-school assignments. Such an interest will allow parents to promote safety tech-
niques in the handling of tools and the disposal of harmful substances, as well as the handling
of animals and plants. Many home projects demonstrate the close link that exists between sci-
ence and technology. For example, to decide how to reduce the loss of heat energy from a
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home students need to understand first of all how heat energy is transmitted through different
materials (science); then they can examine which parts of the home are best insulated, and
with what materials (technology).

The Role of Teachers

Teachers and students have complementary responsibilities. Teachers are responsible for devel-
oping appropriate instructional strategies. They need to address different student needs and
bring enthusiasm and a variety of teaching approaches to the classroom. Teachers know that
they must persevere in their efforts and make every reasonable attempt to ensure sound learn-
ing for every student.

Teachers will provide as many hands-on activities as possible since the inquiry and design skills
emphasized in this curriculum must be taught and learned through experiences with concrete
materials. The activities provided should allow students to discover and learn fundamental
concepts through investigation, exploration, observation, and experimentation, and to place
these concepts in the social, environmental, and economic contexts in which their relevance
and application will be most evident. Opportunities to relate knowledge and skills to these
wider contexts — to the goals and concerns of the world in which they live — will motivate
students to learn in a meaningful way and to learn for life.

The Role of Students

Students also have responsibilities with regard to their learning, which increase as they advance
through elementary and secondary school. Students who are willing to make the effort
required and who are able to apply themselves will soon learn that there is a direct relationship
between achievement and hard work, and will be motivated to work as a result. There will be
some students, however, who will find it more difficult to take responsibility for their learning
because of the special challenges they face, which may include lack of support and other diffi-
culties in the home or environment in which they are growing up. For these students, the
attention, patience, and encouragement of teachers can be extremely important factors for suc-
cess. However, regardless of their circumstances, learning to take responsibility for one’s
progress and learning is an important part of education for all students.

It is imperative that students demonstrate a sincere commitment to safety practices and to true
team collaboration skills. Demonstration of these attitudes and skills will facilitate the hands-
on approach necessary for the mastery of scientific and technological concepts and skills.
Students must also actively pursue opportunities outside the classroom to extend and enrich
their understanding of scientific and technological concepts and to explore how science and
technology are related. For example, they can create their own file on current scientific and
technological issues covered in the media.

Curriculum Expectations and Achievement Levels

The Ontario Curriculum, Grades 1-8: Science and Technology, 1998 has two main elements: expec-
tations and achievement levels. The expectations identified for each grade describe the knowl-
edge and skills that students are expected to develop and to demonstrate in their class work
and investigations, on tests, and in various other activities on which their achievement is
assessed.
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Two sets of expectations are listed for each grade in each strand or broad area of the curricu-
lum. The three Overall Expectations correspond to the three goals of the science and technol-
ogy program and describe in general terms the knowledge and skills that students are expected
to achieve by the end of each grade. The Specific Expectations describe the expected knowledge
and skills in greater detail.

The specific expectations are organized under three subheadings: Understanding Basic
Concepts; Developing Skills of Inquiry, Design, and Communication; and Relating Science
and Technology to the World Outside the School. This organization is not meant to imply that
the expectations in any one group are achieved independently of the expectations in the other
two groups. The subheadings are used merely to help teachers focus on particular aspects of
knowledge and skills as they plan learning activities for their students.

The achievement levels are brief descriptions of four different degrees of achievement of the
provincial curriculum expectations for any given grade. These descriptions are among a number
of tools that teachers will use to assess students’ learning. The achievement levels for science and
technology focus on the three goals of science and technology education: understanding the
basic concepts of science and technology; developing the skills and strategies required for
scientific inquiry and technological design, including the techniques involved in the safe use of
appropriate tools and equipment; and developing the ability to relate science and technology
to each other and to the world outside the school. Also included are the communication skills
that are an essential component of science and technology education. Level 3, which is the
“provincial standard”, identifies a high level of achievement of the provincial expectations.
Parents of students achieving at level 3 in a particular grade can be confident that their children
will be prepared for work at the next grade. Level 1 identifies achievement that falls much
below the provincial standard. Level 2 identifies achievement that approaches the standard.
Level 4 identifies achievement that surpasses the standard. For example, a student who applies
some of the required skills of inquiry and design, shows some awareness of safety procedures,
and uses tools, equipment, and materials correctly with some assistance would be described as
achieving at level 2 in the area of inquiry and design skills.

Strands in the Science and Technology Curriculum

The science and technology expectations are organized into five strands, which are the major
areas of knowledge and skills in the science and technology curriculum. The five strands,
which combine topics from science and technology, are:

* Life Systems

» Matter and Materials

» Energy and Control

* Structures and Mechanisms
« Earth and Space Systems

The knowledge and skills outlined in the expectations for the science and technology program
are mandatory.

Table 1 shows the topics treated in each strand in each grade for Grades 1 to 8.
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Table 1. Strands and Topics: Science and Technology, Grades 1-8

Strand Grade ! Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8
Life Systems  Characteristics ~ Growth and Growth and Habitatsand ~ HumanOrgan  Diversity of Interactions ~ Cells, Tissues,
and Needs of Changes in Changes in Communities Systems Living Things Within Organs, and
Living Things Animals Plants Ecosystems Systems
Matter and  Characteristics  Properties of Magnetic Materials That ~ Propertiesof ~ Properties of Pure Fluids
Materials of Objectsand ~ Liquids and and Charged Transmit, and Changes Air and Substances
Properties of Solids Materials Reflect, or in Matter Characteristics  and Mixtures
Materials Absorb Light of Flight
or Sound
Energyand  EnergyinOur  Energy From Forces and Light and Conservation Electricity Heat Optics
Control Lives Wind and Movement Sound Energy of Energy
Moving Water
Structures Everyday Movement Stability Pulleys and Forces Acting Motion Structural Mechanical
and Structures Gears on Structures Strength and Efficiency
Mechanisms and Stability
Mechanisms
Earth Daily and Airand Water ~ Soils in the Rocks, Weather Space The Earth’s ~ Water Systems
and Space Seasonal Cycles in the Environment ~ Minerals, and Crust
Systems Environment Erosion

The Importance of Safety

Teachers are responsible for ensuring the safety of students during classroom activities and also
for encouraging and motivating students to assume responsibility for safety. They must also
teach students the knowledge and skills needed for safe participation in science and technol-
ogy activities. For these reasons, teachers must model safe practices at all times and communi-
cate safety expectations to students in accordance with school board and Ministry of
Education and Training policies.

To carry out their responsibilities with regard to safety, it is important not only that teachers
have concern for their own safety and that of their students, but also that they have:

« the knowledge necessary to use the materials, tools, and procedures involved in science and
technology safely;

» knowledge concerning the care of living things — plants and animals — that are brought into
the classroom;

» the skills needed to perform tasks efficiently and safely.

Note: Teachers supervising students using power equipment such as drills, sanders, saws, and
lathes need to have specialized training in handling such tools.

Students demonstrate that they have the knowledge, skills, and habits of mind required for safe
participation in science and technology activities when they:

* maintain a well-organized and uncluttered work space;

« follow established safety procedures;

* identify possible safety concerns;
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* suggest and implement appropriate safety procedures;
« carefully follow the instructions and example of the teacher; and
* consistently show concern for their safety and that of others.

Specific safety concerns associated with the activities of a particular strand are identified in the
introduction to that strand. In addition, skills and practices related to safety are also included in
the expectations when knowledge and skills related to safety are part of the learning that stu-
dents are to acquire in the science and technology program.

Attitudes in Science and Technology

Students need to develop the attitudes or “habits of mind” that are considered essential for
meaningful work in science and technology. These include: commitment to accuracy, precision,
and integrity in observation, experimentation, and reporting; respect for evidence; concern for
the observance of safety procedures; and respect for living things and the environment. These
habits of mind have been incorporated into the specific expectations, especially those grouped
under the heading Developing Skills of Inquiry, Design, and Communication. Activities that
involve students in investigating issues related to science and technology in the world outside
the school provide opportunities for them to develop the attitudes and values needed to make
informed and responsible decisions.

Students’ attitudes towards science, technology, and education can have a significant effect on
their achievement of the expectations. Teaching methods and learning activities that encour-
age students to recognize the value and relevance of what they are learning will go a long way
towards motivating students to work and to learn effectively.

The Importance of Communication Skills

Communication is an essential component of the science and technology curriculum since
many of the activities and tasks that students undertake involve the use of communication
skills, both written and oral. For example, students use language to record their observations,
to describe their investigations in both informal and formal contexts, and to present their
findings in oral presentations and written reports. Students therefore need to be able to
communicate effectively.

The language of science and technology includes special terms that are recognized as belong-
ing to these fields as well as many words that have ordinary meanings but that, in the context
of science and technology, are used in new or more specific ways. The study of science and
technology will thus encourage students to use language with greater care and precision.

The science and technology curriculum also builds on and reinforces certain aspects of the
language and mathematics curricula. For example, it emphasizes the importance of clear, con-
cise communication and involves the use of various charts, tables, and graphs for communicat-
ing observations and measurements. It also includes other forms of communication — for
example, the use of SI metric units, technical drawing, and experimental reporting. Care has
been taken to ensure that expectations involving SI metric units and other communication-
related knowledge and skills are consistent with the expectations in language and mathematics
for the grade.
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The Use of Computers in the Science and Technology Curriculum

The use of computers can extend and enrich students’ learning in science and technology in
important and unique ways. Whenever possible, therefore, students should be encouraged to
use computers for a variety of purposes throughout the science and technology program. For
example, students can peruse the World Wide Web to learn about science and technology in
the world beyond the school, and they can communicate with students in other schools and in
other parts of the world through the Internet to broaden their understanding of global scientific
issues. In addition, students can use computer programs to compile, organize, and store data
gathered through investigations; to write reports and papers in which they present their find-
ings (using word-processing programs and spreadsheets); and to work with simulations in areas
of study in which hands-on activities are not feasible (e.g., in astronomy) or in which there is
too great a safety risk (e.g., investigations involving toxic substances).

Planning Student Programs

In planning science and technology programs, teachers will take into account the need to pro-
vide students with the fundamental knowledge and skills that will enable them to carry out
increasingly complex investigations. Teachers will provide activities and assignments that
encourage students to learn the basic concepts of science and technology and to develop the
skills required for scientific inquiry and technological design. To ensure that the science and
technology program in their school is interesting and relevant, teachers must relate scientific
and technological knowledge and skills to issues and problems of the world outside — for
example, to the need for sustainable development. Although care must be taken to ensure that
the concepts and skills taught are appropriate to students’ stage of development, this emphasis
on the relationship of science and technology to the world outside the school must be para-
mount throughout the program if students are to recognize that science and technology are
not just school subjects but fields of knowledge that affect their lives, their communities, and
the world.

Students in Grades 1 to 6, in particular, will benefit from a program in which science and
technology are integrated. An integrated program can help students make connections
between the concepts and skills of the two disciplines. For example, students will have oppor-
tunities to see the parallels between the processes of inquiry and design. They will also be able
to investigate the scientific concepts that underlie and lead to an understanding of technologi-
cal accomplishments. Schools that have specialist teachers and/or special facilities may teach
the two subjects separately, particularly in Grades 7 and 8. In such cases, it is imperative that
the two teachers plan their programs collaboratively to ensure that students are able to meet all
of the grade expectations.

The development of skills and knowledge in science and technology is often related to learn-
ing in other subject areas. When planning programs, teachers should emphasize this cross-
curricular learning by:

* coordinating the teaching of related content in two or more subjects. For example, in Grade 3 stu-
dents could be taught data management in mathematics and then asked to use the acquired
skills to make a graph of data collected in a science and technology activity. Similarly, stu-
dents could be taught library skills in language and then asked to use those skills to gather
data about a science or technology topic;
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* providing opportunities for students to work towards expectations in two or more subjects within one
lesson. For example, in Grade 7 teachers could develop a unit of study around the building
of structures to give students opportunities to learn about the properties of materials (sci-
ence and technology), the characteristics of geometric shapes (mathematics), and the aes-
thetics of design (visual art and technology). At the conclusion of the lesson, students could
be asked to write a paper (language) assessing the impact of a scientific or technological
innovation on the lifestyle of people (science and technology/social studies).

To help teachers plan such integrated units of study, the expectations in science and technology
have been carefully aligned with related expectations in language and mathematics.

Science and Technology for Exceptional Students

Recognizing the needs of exceptional students and providing appropriate programs for them
are important aspects of implementing the curriculum. For some students, the appropriate
choice of instructional methods and settings will suffice to ensure achievement of the expecta-
tions. For others, some or all of the expectations will need to be modified. To achieve at the
highest possible level, some exceptional students may need to participate in special programs.

The process whereby a student is formally identified as exceptional by an Identification,
Placement, and Review Committee (IPRC) is clearly outlined in legislation (Regulation 305).
Through this process, parents, teachers, and other support personnel identify the specific needs
of a student, create an Individual Education Plan (IEP) that addresses these needs, and review
progress according to a predetermined plan. While specific procedures pertaining to the cre-
ation of an IEP are not defined in legislation, the majority of boards have established practices
and developed appropriate forms pertaining to I1EPs.

In the case of students who have been formally identified as exceptional, it is particularly
important that school staff work in consultation with parents to support the students’ learning.
There must be clear and ongoing communication between all parties involved in the students’
care to ensure that appropriate support and programs are in place. Assessment and evaluation
adaptations for such students need to be discussed with parents and with students at appropri-
ate intervals. Parents need to understand how these adaptations affect the assessment and eval-
uation of the students’ work.

Some students who have not been formally identified as exceptional but who have special
short-term learning needs because of medical or other reasons may also require an IEP. The
IEP must be discussed with parents when it is introduced into the student’s program, and any
adaptations in assessment and evaluation must also be discussed at that time.

In science and technology, exceptional students may need a variety of modifications both to
the program itself and to the learning environment. These may include the following:
« facilities that allow for the mobility of students with physical impairments;

» modifications to programs for pupils with learning disabilities who may require more
hands-on opportunities for learning;

* program adaptations for students who are deemed gifted,;
« visual signs related to safety issues; and
* assessment and evaluation strategies that accommodate a variety of learning styles and needs.
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Achievement Levels

The chart that follows identifies four areas of achievement in science and technology —
understanding of basic concepts, inquiry and design skills, communication of required knowl-
edge, and relating of science and technology to each other and to the world outside the
school. For each of these four areas, there are four levels of achievement. These levels contain
brief descriptions of degrees of achievement on which teachers will base their assessment of
students’ work.

The descriptions in the achievement levels are meant to be used to assess each student’s
achievement of the expectations outlined in this document in each grade and strand. Teachers
should use the descriptions to identify the level at which a student has achieved a particular
expectation, or a group of expectations, in the appropriate category of knowledge or skills.
For example, one of the expectations in Life Systems for Grade 7 is that students will “iden-
tify and explain the roles of producers, consumers, and decomposers in food chains and their
effects on the environment”. If the student can give a complete or nearly complete explana-
tion, the student’s achievement of that expectation would be at level 3 in the area of under-
standing of basic concepts. Normally a teacher will apply more than one of the descriptions
to a student’s achievement of a group of expectations to determine the level that most appro-
priately describes the student’s achievement.

The characteristics given for level 3 represent achievement that is considered to be the stand-
ard for the grade. A student’s work at level 3 in science and technology in any grade may be
described in general terms as follows:

The student understands most of the basic concepts in science and technology, demon-
strates no significant misconceptions, and usually gives complete or nearly complete
explanations of them. The student applies most of the required skills of inquiry and
design, usually shows awareness of safety procedures, and uses tools, equipment, and
materials correctly with only occasional assistance. The student also generally communi-
cates clearly and precisely, using appropriate science and technology terminology and
units of measurement. The student shows understanding of connections between science
and technology in familiar contexts as well as connections between science and technology
and the world outside the school.

Although the chart is intended to be used mainly for assessing student achievement, teachers
may wish to use it for other related purposes; for example, they could use it as a guide when
collecting samples of student work to show parents what work at different levels is like.
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Knowledge/Skills

Understanding of
basic concepts

Level 1
The student:

Level 2

Level 3

13

Level 4

- shows understanding

of few of the basic
concepts

- demonstrates
significant
misconceptions

- gives explanations
showing limited

understanding of the

concepts

- shows understanding
of some of the basic
concepts

- demonstrates minor
misconceptions

- gives partial
explanations

- shows understanding
of most of the basic
concepts

- demonstrates
no significant
misconceptions

- usually gives
complete or nearly
complete
explanations

- shows understanding
of all of the basic
concepts

- demonstrates
no misconceptions

- always gives
complete
explanations

Inquiry and design
skills (including skills
in the safe use of
tools, equipment,
and materials)*

The student:

- applies few of the
required skills and
strategies

- shows little
awareness of safety
procedures

- uses tools, equip-
ment, and materials
correctly only with
assistance

- applies some of the
required skills and
strategies

- shows some
awareness of safety
procedures

uses tools, equip-
ment, and materials
correctly with some
assistance

- applies most of the
required skills and
strategies

— usually shows
awareness of safety
procedures

- uses tools, equipment,
and materials cor-
rectly with only occa-
sional assistance

- applies all (or almost
all) of the required
skills and strategies

consistently shows
awareness of safety
procedures

uses tools, equip-
ment, and materials
correctly with little
or no assistance

Communication of
required knowledge

The student:

- communicates with
little clarity and
precision

- rarely uses appropri-
ate science and tech-

nology terminology
and units of
measurement

- communicates with
some clarity and
precision

- sometimes uses
appropriate science
and technology termi-
nology and units of
measurement

- generally communi-
cates with clarity and
precision

- usually uses appro-
priate science and
technology terminol-
ogy and units of
measurement

consistently commu-
nicates with clarity
and precision

consistently uses
appropriate science
and technology
terminology and units
of measurement

Relating of science
and technology to
each other and to the
world outside the
school

The student:

- shows little under-
standing of connec-
tions between sci-
ence and technology
in familiar contexts

- shows little under-
standing of connec-
tions between sci-
ence and technology
and the world out-
side the school

- shows some under-
standing of connec-
tions between sci-
ence and technology
in familiar contexts

- shows some under-
standing of connec-
tions between sci-
ence and technology
and the world outside
the school

- shows understanding
of connections
between science and
technology in familiar
contexts

- shows understanding
of connections
between science and
technology and the
world outside the
school

- shows understanding
of connections
between science and
technology in both
familiar and
unfamiliar contexts

- shows understanding
of connections
between science and
technology and the
world outside the
school, as well as
their implications

* It should be noted that all students, regardless of their level of achievement, receive basic instruction in the safe use of tools, equipment, and materials.
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Life Systems

The Life Systems strand combines the study of traditional topics in life science or biology
(e.g., animals, plants, ecosystems, and cells) with technology as it relates to basic human needs
(e.g., the need for food, shelter, and clothing). Students begin their study of life systems with
aspects that are familiar to them (e.g., animals and plants in their environment, their own bod-
ies) and gradually move on to study global or abstract aspects, such as ecosystems, and less
readily visible aspects, such as the microscopic world of cells. Of particular importance in the
Life Systems strand is the investigation of interactions between living things and their
environment.

The topics covered in this strand are:

Grade 1: Characteristics and Needs of Living Things

Grade 2: Growth and Changes in Animals

Grade 3: Growth and Changes in Plants

Grade 4: Habitats and Communities

Grade 5: Human Organ Systems

Grade 6: Diversity of Living Things

Grade 7: Interactions Within Ecosystems

Grade 8: Cells, Tissues, Organs, and Systems

Investigations are a very important part of the Life Systems strand. In the early elementary
grades, these take the form of explorations of familiar living things. As students gain the neces-

sary knowledge and skills, their investigations become more complex and more methodical
and include laboratory experiments.

It is important that students follow established safety practices in all investigations. These
practices include:

— washing one’s hands after handling plants, animals, and soils;

— following instructions for touching or smelling any substances under investigation;

— working only with supervision near a pond or other body of water during outdoor activities.
It is also important that students ensure that appropriate school staff are informed of any aller-
gies they may have, and take those allergies into consideration when handling plants, animals,

and substances. (In the case of younger students, parents and guardians should ensure that
appropriate school staff are informed of any allergies.)

The Life Systems strand includes study of the relationship between science and technology
and the role of science and technology in the broader world context, as well as the impact of
technological changes on the environment and the need for sustainable development.

In all grades, students will develop the ability to use language to communicate clearly and to
use scientific terminology appropriately.
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Life Systems: Grade 1 — Characteristics and Needs of Living Things

Overview

The study of Life Systems in Grade 1 focuses on an investigation of the characteristics and
basic needs of living things. Students will explore aspects of movement and behaviour in
humans and other animals, and will learn about their nutritional requirements. Students will
also explore some basic aspects of growth in animals and plants. In all their investigations, stu-
dents will continually refine their ability to observe, using all five senses, and will attempt to
describe their observations as accurately as possible.

Overall Expectations
By the end of Grade 1, students will:

» demonstrate an understanding of the basic needs of animals and plants (e.g., the need for food,
air, and water);

* investigate the characteristics and needs of animals and plants;

» demonstrate awareness that animals and plants depend on their environment to meet their
basic needs, and describe the requirements for good health for humans.

Specific Expectations

Understanding Basic Concepts — describe patterns that they have observed
By the end of Grade 1, students will: in living things (e.g., sunflower, pine cone,
~ identify major parts of the human body turtle’s shell).

and describe their functions (e.g., arms and

legs for movement; lungs and nose for Developing Skills of Inquiry, Design,

breathing); and Communication

— identify the location and function of each By the end of Grade 1, st_udents W'”:_
sense organ; — select and use appropriate tools to increase

— classify characteristics of animals and plants tt|1e|r cap?]uty 0 qbserve (e.g., magnifying
by using the senses (e.g., texture, colour, glass, stethoscope);
size, sounds); — ask questions about and identify some
needs of living things, and explore possible
answers to these questions and ways of
their large, strong front limbs; fish undulate m(_aetmg t_hese needs (e, pr_edlct how an
their bodiies) to meet their needs: animal will moye.on the basis of two or
o ) ' ) more characteristics that they have
— identify and describe common characteris- observed);
tics of humans and other animals that they
have observed, and identify variations in
these characteristics (e.g., eye and hair
colour);

— describe some basic changes in humans as
they grow (e.g., growth of feet, hands,
arms; loss of baby teeth), and compare
changes in humans with changes in other
living things;

— describe the different ways in which
animals move (e.g., moles burrow with

— plan investigations to answer some of
these questions or find ways of meeting
these needs;

— use appropriate vocabulary in describing
their investigations, explorations, and
observations (e.g., use body, legs, wings, and
feelers in describing an insect);
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— record relevant observations, findings, and — identify ways in which individuals can
measurements, using written language, maintain a healthy environment for
drawings, charts, and concrete materials themselves and for other living things
(e.g., make a drawing of an insect, observ- (e.g., practise cleanliness to reduce the
ing with the unaided eye, and a drawing spreading of germs; ensure that materials
of the same insect while using a magnifying such as toy balloons are not left outdoors
glass); since they are harmful to birds if they are

— communicate the procedures and results ingested).

of investigations for specific purposes,
using demonstrations, drawings, and oral
and written descriptions (e.g., demonstrate
how a bird builds a nest).

Relating Science and Technology
to the World Outside the School
By the end of Grade 1, students will:

— compare the basic needs of humans with
the needs of other living things (e.g., the
need for food, air, water, light);

— compare ways in which humans and other
animals use their senses to meet their
needs (e.g., use of the senses of sight and
smell in finding food);

— describe ways in which people adapt to
the loss or limitation of sensory or physi-
cal ability (e.g., blind people develop more
acute hearing; people who cannot walk
may use a wheel chair);

— identify a familiar animal or plant from
seeing only a part of it (e.g., a feather of a
bird, a leaf of a tree);

— describe ways in which the senses can
both protect and mislead (e.g., seeing
enables us to avoid walking into an
obstacle; the sense of smell is not reliable
when we have a cold);

— describe a balanced diet using the four
basic food groups outlined in Canada’s
Food Guide to Healthy Eating, and
demonstrate awareness of the natural
sources of items in the food groups (e.g.,
bread is made from plant products; meat
and milk come from animals);
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Life Systems: Grade 2 - Growth and Changes in Animals

Overview

The study of animals in Grade 2 focuses on patterns of growth and change. Since children are
interested in the changes that take place in different types of animals, observing these changes
can be a powerful learning experience for them. In their exploration of growth, students will
also compare patterns of growth in different animals with their own growth, and they will
learn about the conditions needed to support healthy development in an animal.

Overall Expectations
By the end of Grade 2, students will:

demonstrate an understanding of the similarities and differences among various types of
animals and the ways in which animals adapt to different environmental conditions;

investigate physical and behavioural characteristics and the process of growth of different

types of animals;

identify ways in which humans can affect other animals.

Specific Expectations

Understanding Basic Goncepts
By the end of Grade 2, students will:

— identify and describe the major physical

characteristics of different types of animals
(e.g., mammals, reptiles, insects);

identify and describe behavioural charac-
teristics that enable animals to survive
(e.g., migration, dormancy, hibernation);

classify a variety of animals using observ-
able characteristics (e.g., size, body cover-
ing, teeth);

compare ways in which animals eat their
food (e.g., tear flesh, crack shells), move,
and use their environment to meet their
needs (e.g., gather grass and twigs to build
nests);

describe changes in the appearance and
activity of an animal as it goes through a
complete life cycle (e.g., mealworm);

compare the life cycles of some animals
that have similar life cycles (e.g., bee and
butterfly) and some that have different life
cycles (e.g., gerbil and butterfly);

— identify constant traits (e.g., number of
legs) and changing traits (e.g., weight) in
animals as they grow, and compare the
appearance of young and mature animals
of the same species;

— describe ways in which animals respond
and adapt to their environment (e.g.,
weasels change colour for camouflage in
summer and winter; mammals living in
colder climates have longer fur);

— compare ways in which different animals
care for their young (e.g., bears, alligators,
sea turtles).

Developing Skills of Inquiry, Design,
and Communication
By the end of Grade 2, students will:

— ask questions about and identify some
needs of different animals with which they
are familiar, and explore possible answers
to these questions and ways of meeting
these needs (e.g., examine different kinds
of teeth and explain how their shape
enables an animal to bite, tear, or grind its
food);
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— plan investigations to answer some of
these questions or find ways of meeting
these needs, and describe the steps
involved,

— use appropriate vocabulary in describing
their investigations, explorations, and
observations (e.g., use the words egg, cater-
pillar, larva, chrysalis, and adult in describing
the metamorphosis of a butterfly);

— record relevant observations, findings, and
measurements, using written language,
drawings, and concrete materials (e.g.,
make accurately labelled drawings show-
ing the life cycle of an animal);

— communicate the procedures and results
of investigations for specific purposes,
using drawings, demonstrations, and oral
and written descriptions (e.g., explain
how a caterpillar feeds, using a model
constructed of modelling clay and a tree
branch).

Relating Science and Technology
to the World Outside the School
By the end of Grade 2, students will:

— describe features of the environment that
support the growth of familiar animals
(e.g., water and insects in a frog’s
environment);

— identify and compare the effects of the
seasons on animals (e.g., some animals
grow a thicker coat in cold weather);

— describe ways in which humans can help
or harm other living things (e.g., protecting
endangered species);

— demonstrate an understanding of the
requirements of small animals for survival
(e.g., by maintaining an aquarium or a
terrarium);

— describe the life processes of an animal
that they have observed (e.g., the eating
habits, movement, rest patterns, and
breathing of a mealworm);

— demonstrate awareness of ways of caring
for animals properly (e.g., avoid handling
them too much; research nutritional
requirements);

— describe how humans produce food by
raising livestock (e.g., pigs, chickens,
cattle).



LIFE SYSTEMS

19

Life Systems: Grade 3 - Growth and Changes in Plants

Overview

The study of plants in Grade 3 focuses on the characteristics and requirements of plants and
their patterns of growth. Students will observe and investigate a wide variety of local plants,
from trees to mosses, in their natural environment. They will also learn about the importance
of plants not only as sources of food and shelter for people and animals, but as suppliers of
much of the world’s oxygen.

Overall Expectations
By the end of Grade 3, students will:

demonstrate an understanding of the similarities and differences in the physical characteris-
tics of different plant species and the changes that take place in different plants as they grow;

investigate the requirements of plants and the effects of changes in environmental conditions

on plants;

describe ways in which plants are important to other living things, and the effects of human

activities on plants.

Specific Expectations

Understanding Basic Concepts
By the end of Grade 3, students will:

— identify the major parts of plants (e.g.,

seeds, stem, pistil) and describe their basic
functions;

classify plants according to visible charac-
teristics (e.g., type of tree bark, leaf shape,
type of flowers);

describe, using their observations, the
changes that plants undergo in a complete
life cycle (e.g., from the germination of a
seed to the production of flowers or fruit);

describe, using their observations, the
effects of the seasons on plants (e.g., leaf
buds grow into leaves in the spring; leaves
turn colour in the fall);

compare the life cycles of different kinds
of plants (e.g., plants that grow from bulbs
or from seeds);

identify traits that remain constant in some
plants as they grow (e.g., leaf shape, leaf
size, flower colour);

— describe, using their observations, how the
growth of plants is affected by changes in
environmental conditions (e.g., changes in
light, soil);

— explain how different features of plants
help them survive (e.g., leaf structure,
fibrous or tap root systems).

Developing Skills of Inquiry, Design,
and Gommunication
By the end of Grade 3, students will:

— design and conduct a hands-on inquiry
into seed germination or plant growth;

— ask questions about and identify some
needs of plants, and explore possible
answers to these questions and ways of
meeting these needs (e.g., predict how
long a particular plant could go without
water before its leaves started to droop);

— plan investigations to answer some of
these questions or find ways of meeting
these needs, and explain the steps
involved,;
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— use appropriate vocabulary in describing
their investigations, explorations, and
observations (e.g., stem, pistil, stamen,
flower);

— record relevant observations, findings, and
measurements, using written language,
drawings, charts, and graphs (e.g., produce
a series of drawings to show a plant at dif-
ferent stages of development);

— communicate the procedures and results
of investigations for specific purposes and
to specific audiences, using drawings,
demonstrations, simple media works, and
oral and written descriptions (e.g., make a
graph that shows the number and kinds of
trees found in different yards; design and
construct a terrarium or garden that
reproduces the conditions that they found
to be requirements of specific plants).

Relating Science and Technology
to the World Outside the School
By the end of Grade 3, students will:

— describe ways in which humans use plants
for food, shelter, and clothing (e.g., trees
are used for building houses; cloth is made
from cotton);

— describe ways in which humans can protect
natural areas to maintain native plant
species (e.g., establishing conservation areas,
wildlife reserves, wetland sanctuaries);

— identify the parts of a plant that are used
to produce specific products for humans
(e.g., sugar, dyes, paper, cloth, lumber) and
describe the steps in production;

— describe various plants used in food
preparation (e.g., vegetables, fruits, spices,
herbs) and identify places where they can
be grown;

— describe various settings in which plant
crops are grown (e.g., farms, orchards,
home gardens);

— describe ways in which plants and animals
depend on each other (e.g., plants provide
food for energy, and animals help distrib-
ute pollen and seeds);

— compare the requirements of some plants
and animals, and identify the requirements
that are common to all living things (e.g.,
the need for water and minerals);

— demonstrate awareness of ways of caring
for plants properly (e.g., ensure that a plant
has sufficient light and water);

— identify some functions of different plants
in their local area (e.g., trees provide shade;
grass binds soil to prevent soil erosion).
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Life Systems: Grade 4 - Habitats and Communities

Overview

Students in Grade 4 will be familiar with the basic needs of plants and animals, and will begin
to explore and compare ways in which communities of plants and animals satisfy their needs in
specific habitats. In their investigations, they will also study some of the factors that affect vari-
ous habitats, including changes that occur naturally and changes brought about by people.

Overall Expectations
By the end of Grade 4, students will:

demonstrate an understanding of the concepts of habitat and community, and identify the
factors that could affect habitats and communities of plants and animals;

investigate the dependency of plants and animals on their habitat and the interrelationships
of the plants and animals living in a specific habitat;

describe ways in which humans can change habitats and the effects of these changes on the

plants and animals within the habitats.

Specific Expectations

Understanding Basic Goncepts
By the end of Grade 4, students will:

— identify, through observation, various

factors that affect plants and animals in a
specific habitat (e.g., availability of water,
food sources, light; ground features;
weather conditions);

classify organisms according to their role
in a food chain (e.g., producer, consumer);

demonstrate an understanding of a food
chain as a system in which energy from the
sun is transferred eventually to animals,
construct food chains of different plant and
animal species (e.g., carrot _rabbit _,fox),
and classify animals as omnivore, carnivore,
and herbivore;

describe structural adaptations of plants
and animals that demonstrate a response of
the living things to their environment
(e.g., the height of a plant depends on the
amount of sunlight the plant gets; many
animals that live in the Arctic have white
fur);

— recognize that animals and plants live in
specific habitats because they are depen-
dent on those habitats and have adapted to
them (e.g., ducks live in marshes because
they need marsh plants for food and shel-
ter and water for movement);

— classify plants and animals that they have
observed in local habitats according to
similarities and differences (e.g., in shape,
location).

Developing Skills of Inquiry, Design,
and Communication
By the end of Grade 4, students will:

— formulate questions about and identify the
needs of animals and plants in a particular
habitat, and explore possible answers to
these questions and ways of meeting these
needs (e.g., predict the structural adapta-
tions, such as webbed feet, that help
aquatic animals live in water);

— plan investigations for some of these
answers and solutions, identifying variables
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that need to be held constant to ensure a
fair test and identifying criteria for assessing
solutions;

— use appropriate vocabulary, including cor-
rect science and technology terminology;,
in describing their investigations, explo-
rations, and observations (e.g., habitat, pop-
ulation, ecological niche, community, food
chain);

— compile data gathered through investiga-
tion in order to record and present results,
using tally charts, tables, and labelled
graphs produced by hand or with a com-
puter (e.g., display data gathered in a
population-simulation exercise, using a
labelled graph; classify species of insects in
the neighbourhood according to habitat,
using a chart or table);

— communicate the procedures and results
of investigations for specific purposes and
to specific audiences, using media works,
oral presentations, written notes and
descriptions, drawings, and charts (e.g.,
prepare a poster illustrating the compo-
nents of a local habitat; trace a food chain
in an illustrated chart, using the sun as the
starting point).

Relating Science and Technology
to the World Outside the School
By the end of Grade 4, students will:

— describe ways in which humans are
dependent on plants and animals (e.g.,
for food products, medicine, clothing,
lumber);

— describe ways in which humans can affect
the natural world (e.g., urban development
forces some species to go elsewhere and
enables other species to multiply too
rapidly; conservation areas can be estab-
lished to protect specific habitats);

— construct food chains that include differ-
ent plant and animal species and humans

(e.q., grass —.cattle _humans);

— show the effects on plants and animals of
the loss of their natural habitat (e.g., nest-
ing sites of ducks may be destroyed when
a dam is built);

— investigate ways in which the extinction
of a plant or animal species affects the rest
of the natural community and humans
(e.g., chart the distribution of wolves on a
world map and predict the effects if
wolves were to become extinct; use a
software program that simulates a specific
environment to track the effects of the loss
of a plant species).
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Life Systems: Grade 5 - Human Organ Systems

Overview

In Grade 5, study of the human body focuses on five major organ systems — the respiratory, cir-
culatory, digestive, excretory, and nervous systems. Using models and simulations, students will
learn where the major internal organs are located and will explore the functions and interac-
tions of organs within specific systems. In studying the structure of organs, students will learn
that all living tissues are composed of different kinds of cells. Students will also develop an
understanding of the importance of proper nutrition and exercise to the healthy functioning of
organ systems.

Overall Expectations
By the end of Grade 5, students will:

» demonstrate an understanding of the structure and function of the respiratory, circulatory,
digestive, excretory, and nervous systems, and the interactions of organs within each system;

* investigate the structure and function of the major organs of the respiratory, circulatory,
digestive, excretory, and nervous systems;

» demonstrate understanding of factors that contribute to good health.

Specific Expectations

Understanding Basic Goncepts

By the end of Grade 5, students will:

— identify the cell as the basic unit of life;
— describe the basic structure and function

Developing Skills of Inquiry, Design,
and Communication
By the end of Grade 5, students will:

— formulate questions about and identify the

of the major organs in the respiratory, cir-
culatory, digestive, excretory, and nervous
systems;

describe, using models and simulations,
ways in which the skeletal, muscular, and
nervous systems work together to produce
movement (e.g., make a model of the
structure of the bones and muscles in an
arm, using cardboard rolls and elastic
bands);

identify the skin as an organ and explain its
purpose;

explain what happens to excess nutrients
not immediately used by the body;

— describe the components of the body’s sys-
tem of defence against infections (e.g.,
tears, skin, white blood cells).

needs of humans, and explore possible
answers to these questions and ways of
meeting these needs (e.g., in studying the
nervous system, investigate response times
by having someone catch a ruler between
the thumb and index finger after it is
dropped by another person; investigate
ways in which orthopaedic devices, such
as back rests, have improved the quality
of life);

plan investigations for some of these
answers and solutions, identifying variables
that need to be held constant to ensure a
fair test and identifying criteria for assessing
solutions;

use appropriate vocabulary, including cor-
rect science and technology terminology;,
in describing their investigations, explo-
rations, and observations (e.g., use terms
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such as teeth, esophagus, stomach, and gastric
juices in describing the digestive system);

— compile data gathered through investiga-
tion in order to record and present results,
using tally charts, tables, and labelled
graphs produced by hand or with a com-
puter (e.g., record both qualitative and
quantitative data from observations of the
nutritional value of foods; produce a
graph of the heartbeat rate of someone
climbing a specific number of stairs in a
given length of time);

— communicate the procedures and results
of investigations for specific purposes and
to specific audiences, using media works,
oral presentations, written notes and
descriptions, drawings, and charts (e.g.,
create a comparison chart, grouping foods
by major nutrients and by their categories
in Canada’s Food Guide to Healthy
Eating).

Relating Science and Technology
to the World Outside the School
By the end of Grade 5, students will:

— describe the types of nutrients in foods
(e.g., carbohydrates, fats, proteins, vitamins,
minerals) and their function in maintain-
ing a healthy body (e.g., supporting
growth);

— identify a balanced diet as one containing
carbohydrates, proteins, fats, minerals, vita-
mins, fibre, and water, and design a diet
that contains all of these;

— identify food sources from which people
in various societies obtain nutrients
(e.g., rice, potatoes, and grains furnish
carbohydrates);

— interpret nutritional information to make
healthy food choices (e.g., sort commer-
cial cereals into different categories, such
as high fat, low fat, high salt, low sugar,
and decide which are best);

— demonstrate awareness that some disorders

can be affected by diet (e.g., diabetes, heart
disease);

identify types of industries involved in the
processing and preserving of foods;

describe the relationship between eating
habits, weight, height, and metabolism;

describe ways in which various kinds of
organisms (e.g., bacteria, fungi) are used to
recycle human waste;

explain the importance of daily physical
activity;

explain how the health of human beings is
affected by environmental factors (e.g.,
smoking, smog, and pollen affect the respi-
ratory system);

explain the benefits and disadvantages of
using some technological innovations
(e.g., headsets designed to protect ears
from excessive noise are helpful, but head-
phones used to listen to music can cause
hearing impairment);

describe some types of medical technol-
ogy (e.g., exercise machines, hearing aids,
prosthetics).
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Life Systems: Grade 6 — Diversity of Living Things

Overview

The study of living things in Grade 6 focuses on the use of classification systems as ways of
learning about the great diversity of species and as ways of organizing the study of species.
Particular attention is given to the classification of organisms in the animal kingdom.
Classifying animals not only will enable students to learn about many different types of
animals, from mammals to microscopic organisms, but will help them to observe and describe
similarities and differences among species more precisely. To acquire first-hand experience in
studying the diversity of living things, students will examine and classify organisms in a
specific habitat — a pond, for example.

Overall Expectations
By the end of Grade 6, students will:

» demonstrate an understanding of ways in which classification systems are used to understand
the diversity of living things and the interrelationships among living things;

* investigate classification systems and some of the processes of life common to all animals
(e.g., growth, reproduction, movement, response, and adaptation);

* describe ways in which classification systems can be used in everyday life.

Specific Expectations

Understanding Basic Goncepts
By the end of Grade 6, students will:

— explain why formal classification systems
are usually based on structural character-
istics (e.g., type of skeleton, circulatory
system, reproductive system) rather than
on physical appearance or behavioural
characteristics;

— recognize that the essential difference
between cold- and warm-blooded animals
lies in different means of regulating body
temperature;

— identify and describe the characteristics
of vertebrates, and use these characteristics
to classify vertebrates as mammals, birds,
amphibians, reptiles, and fish (the five main
classes);

— identify and describe the characteristics of
invertebrates, and classify invertebrates into
phyla (e.g., sponges, worms, molluscs,
arthropods);

— compare the characteristics of vertebrates
and invertebrates;

— compare the characteristics of different
kinds of arthropods (e.g., crustaceans such
as crayfish, shrimp; insects such as
grasshoppers, butterflies, mealworms);

— describe microscopic living things using
appropriate tools to assist them with their
observations (e.g., nets and microscopes
for pond study);

— describe ways in which micro-organisms
meet their basic needs (e.g., for food,
water, air, movement).

Developing Skills of Inquiry, Design,
and Communication
By the end of Grade 6, students will:

— formulate questions about and identify the
needs of different types of animals, and
explore possible answers to these questions
and ways of meeting these needs (e.g.,
design an experiment to study whether
certain insects will grow larger if given
large quantities of food);
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— plan investigations for some of these
answers and solutions, identifying variables
that need to be held constant to ensure a
fair test and identifying criteria for assessing
solutions;

— use appropriate vocabulary, including cor-
rect science and technology terminology,
in describing their investigations and
observations (e.g., use terms such as organ-
ism, species, structure, and kingdom in
describing classification of animals);

— compile data gathered through investiga-
tion in order to record and present results,
using charts, tables, labelled graphs, and
scatter plots produced by hand or with a
computer (e.g., make an inventory of ani-
mals found in a specific location);

— communicate the procedures and results
of investigations for specific purposes and
to specific audiences, using media works,
oral presentations, written notes and
descriptions, charts, graphs, and drawings
(e.g., create a clearly labelled chart of
organisms observed and identified during
a pond study).

Relating Science and Technology
to the World Outside the School
By the end of Grade 6, students will:

— identify various kinds of classification sys-
tems that are based on specific criteria and
used to organize information (e.g., in a
telephone system, numbers are classified
according to country code, area code, tele-
phone number, extension number);

— identify inherited characteristics (e.g., eye
colour, hair colour) and learned or
behavioural characteristics (e.g., habits of
cleanliness);

— explain why characteristics related to
physical appearance (e.g., size, shape,
colour, texture) or behaviour are not suit-
able attributes for classifying living things;

— identify various kinds of plant or animal

organisms in a given plot using commer-
cially produced biological or classification
keys (e.g., organisms observed in a pond
study, in the school yard, in wildlife
centres);

describe specific characteristics or adapta-
tions that enable each group of vertebrates
to live in its particular habitat (e.g., fish in
water), and explain the importance of
maintaining that habitat for the survival of
the species;

explain how fossils provide evidence of
changes in animals over geological time;

— compare similarities and differences

between fossils and animals of the present.
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Life Systems: Grade 7 - Interactions Within Ecosystems

Overview

The study of ecosystems is an introduction to the study of ecology and involves investigation
of the complex interactions between all types of organisms and their environment. Students
will learn that ecosystems consist of communities of plants and animals that are dependent on
each other as well as on the non-living parts of the environment. They will also learn that
groups of ecosystems make up biomes, which, in turn, are components of the biosphere. In
investigating ecosystems, students will examine the effects of natural factors, such as climate
changes, as well as the impact of technological changes on the environment.

Overall Expectations
By the end of Grade 7, students will:
demonstrate an understanding of the interactions of plants, animals, fungi, and micro-

organisms in an ecosystem;

investigate the interactions in an ecosystem, and identify factors that affect the balance
among the components of an ecosystem (e.g., forest fires, parasites);

demonstrate an understanding of the effects of human activities and technological
innovations, as well as the effects of changes that take place naturally, on the sustainability of

ecosystems.

Specific Expectations

Understanding Basic Goncepts
By the end of Grade 7, students will:

identify living (biotic) and non-living
(abiotic) elements in an ecosystem;
identify populations of organisms within
an ecosystem and the factors that con-
tribute to their survival in that ecosystem;

identify and explain the roles of producers,
consumers, and decomposers in food
chains and their effects on the environ-
ment (e.g., plants as producers in ponds);

explain the importance of micro-
organisms in recycling organic matter
(e.g., as decomposers);

identify micro-organisms as beneficial
(e.g., yeast) and/or harmful (e.g., bacteria
or viruses that cause disease);

interpret food webs that show the transfer
of energy among several food chains, and
evaluate the effects of the elimination or
weakening of any part of the food web;

— describe the process of cycling carbon and

water in the biosphere;

investigate ways in which natural commu-
nities within ecosystems can change, and
explain how such changes can affect ani-
mal and plant populations (e.g., changes
affecting their life span, their gestation
periods, or their ability to compete
successfully);

identify signs of ecological succession in
a local ecosystem (e.g., the presence of
blueberries in an area recently devastated
by fire; the presence of pioneer organisms
that start the process of succession in sand
dunes).

Developing Skills of Inquiry, Design,
and Gommunication
By the end of Grade 7, students will:

— formulate questions about and identify the

needs of various living things in an
ecosystem, and explore possible answers to
these questions and ways of meeting these
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needs (e.g., research the population levels
of a species over time and predict its
future levels on the basis of past trends and
present conditions; determine how the
structure of specific plants helps them
withstand high winds, live on the surface
of water, or compete for sunlight);

— plan investigations for some of these

answers and solutions, identifying variables

that need to be held constant to ensure a

fair test and identifying criteria for assessing

solutions;

— use appropriate vocabulary, including cor-
rect science and technology terminology,
to communicate ideas, procedures, and
results (e.g., use scientific terms such as
biosphere, biome, ecosystem, species);

— compile qualitative and quantitative data
gathered through investigation in order to
record and present results, using diagrams,
flow charts,