Unit 1:
· Water Systems on Earth
 
Introduction                                                                                        
 Over two-thirds of Earth’s surface is covered by oceans and freshwater features. Because of this, our planet has been nicknamed the “Blue Planet” owing to its appearance from space. A study of Earth’s marine and freshwater systems provides opportunity for students to learn about the relationship between the geomorphology of Earth and the dynamics of oceans and freshwater basins. As students develop these understandings, they should be able to explain how these geological features have developed and their impact on society. Each of the Atlantic Provinces has considerable shorelines, ranging from towering steep cliffs to flat sandy beaches. In addition, most people in our region live close to the ocean and have many experiences with it. Our region’s close proximity to the ocean, as well as the influence the ocean has on our climate, economy, and lifestyles should make this unit particularly relevant to many students.
 
Focus and Context 
The focus of this unit is inquiry. Students should also have the opportunities to investigate how the oceans and the shorelines interact, what relationships exist between ocean currents, wind, and climates, and how these abiotic factors impact upon life in and around the oceans. The context of this unit could include the local coastlines in a region, as well as how the ocean and local coastlines interact.
 
Science Curriculum Links
Students are introduced to and explore the effects of wind, water, and ice on the landscape, and they should be able to demonstrate a variety of methods of weathering and erosion in grade 4. As well, students relate the constant circulation of water on Earth to the processes of evaporation, condensation, and precipitation in    grade 5.
  

	Curriculum Outcomes

STSE
Students will be expected to
Nature of Science and Technology
110-8 describe examples of how technologies have been improved over time
Relationships Between Science
and Technology
111-3 provide examples of
technologies that have enabled scientific research
111-6 apply the concept of
systems as a tool for interpreting the structure and interactions of natural and technological systems
Social and Environmental
Contexts of Science and
Technology
112-3 explain how society’s needs can lead to developments in science and technology
112-5 provide examples of
public and private Canadian institutions that support scientific and technological research and endeavors
113-2 describe possible positive and negative effects of a particular scientific or technological development, and explain how different groups in society may have different needs and desires in relation to it
113-10 provide examples of problems that arise at home, in an industrial setting, or in the environment that cannot be solved using scientific and
technological knowledge
	  

 

Skills
Students will be expected to
Initiating and Planning
208-7 formulate operational definitions of major variables and other aspects of their investigations
Performing and Recording
209-1 carry out procedures in order to investigate how temperature differences in water cause currents
209-4 organize data using a format that is appropriate to the task or experiment
209-5 select and integrate
information from various print and electronic sources or from several parts of the same source
Analysing and Interpreting
210-3 identify strengths and weaknesses of different methods of collecting and displaying data
210-4 predict the value of a variable by interpolating or extrapolating from graphical data
210-6 interpret patterns and trends in data, and infer and explain relationships among the variables
210-11 state a conclusion based on experimental data, and explain how evidence gathered supports or refutes and initial idea
210-16 identify new questions and problems that arise from what was
learned
Communication and Teamwork
211-2 communicate questions, ideas, intentions, plans, and results, using lists, notes in point form,
sentences, data tables, graphs, drawings, oral language, and other means
211-4 evaluate individual and group processes used in planning, problem solving, decision making, and completing a task

 
	  

 

Knowledge
Students will be expected to
311-10 explain how waves and tides are generated and how they interact with shorelines
311-11 describe processes of erosion and deposition that result from wave action and water flow
311-7 describe processes that lead to the development of ocean basins and continental drainage systems
311-9 describe the interactions of the ocean currents, winds, and regional climates
311-8 analyse factors that affect productivity and species distribution in marine and fresh water environments
311-12 describe factors that
affect glaciers and polar icecaps, and describe their consequent effects on the environment


Unit 2:
· Optics 

Introduction 

Applications using the principles of light have resulted in devices that have improved scientific techniques and contributed to the quality of life. In this unit of study, basic concepts that are introduced include the properties of visible light including the reflection and refraction of light. Various reflecting and refracting technologies will also be explored and investigated. Students should be given opportunities to experience and observe the properties of light using hands-on activities. Opportunities and activities designed to investigate and explore the properties of light provide the basis for more in-depth experimentation with materials in order to investigate reflection and refraction of light. 

Focus and Context
 The focus of this unit is inquiry. A possible context could be the variety of everyday experiences the students have with the reflection and refraction of light. Students encounter reflection when they get up in the morning and use a mirror, for example. Buses and cars have a variety of reflective devices that can be explored. Eyeglasses and other refracting technologies can be investigated. In addition, students should have ample opportunity to investigate and study various technologies that are associated with electromagnetic radiation and to explore their positive and negative attributes and their impact on our way of life. 

Science Curriculum Links 

In grade 4, students begin their formal investigation and study of light. Sources of light and how light travels are topics explored. As well, the students investigate how white light can be separated into its composite colours. They also compare how light interacts in a variety of optical devices such as kaleidoscopes, periscopes, telescopes, and magnifying glasses. In grades 11 and 12, students have the chance to learn about the wave and particle models of light. In addition, they are provided with opportunities that enable them to explain, qualitatively and quantitatively, the phenomena of wave interference, diffraction, reflection, refraction, and the Doppler-Fizeau effect.

 

	Curriculum Outcomes
  

STSE
Students will be expected to
Nature of Science and Technology
109-5 describe how technologies develop as a systematic trial-and error
process that is constrained
by the properties of materials
and the laws of nature
109-10 relate personal activities in formal and informal settings to specific science disciplines
109-13 explain the importance of choosing words that are scientifically or technologically appropriate
Relationships Between Science and Technology
111-3 provide examples of
technologies that have enabled scientific research
Social and Environmental
Contexts of Science and
Technology
112-8 provide examples to
illustrate that scientific and
technological activities take place in a variety of individual or group settings
113-2 describe possible positive and negative effects of a particular scientific or
technological development, and explain how different groups in society may have different needs and desires in relation to it
	 

 

Skills
Initiating and Planning
208-1 rephrase questions in a
testable form and clearly define practical problems
208-5 state a prediction and a hypothesis based on
background information or an
observed pattern of events
208-7 formulate operational
definitions of major variables
and other aspects of their
investigations
Performing and Recording
209-2 estimate measurements
209-6 use tools and apparatus safely
Analysing and Interpreting
210-11 state a conclusion,
based on experimental data, and explain how evidence gathered supports or refutes an initial idea
210-14 identify and correct
practical problems in the way a prototype or constructed device functions
Communication and Teamwork
211-1 receive, understand, and act on the ideas of others

 
	 

 

Knowledge
Students will be expected to            308-8 identify and describe properties of visible light                                      308-9 describe the laws of reflection of visible light and their applications in everyday life                                   308-10 describe qualitatively how visible light is refracted                    308-11 describe different types of electromagnetic radiation, including infrared, ultraviolet, X-rays, microwaves, and radio waves         308-12 compare properties of visible light to the properties of other types of electromagnetic radiation, including infrared, ultraviolet, X-rays, microwaves, and radio waves


Unit 3
· Cells, Tissues, Organs, and Systems 

Introduction
 In previous explorations of living things, students have not encountered the cell as a basic building block and functional unit of life. At this level, these notions are explored in a rigorous fashion to ensure that students understand the cell’s critical importance to all life. These new understandings allow students to study the human organism from a holistic perspective. Students will continue to study the different body systems but not in minute detail. From activities, students should start to appreciate a correlation between healthful living and healthy systems. This is the first time that students deal with the systems as an integrated whole.
 

Focus and Context 

The focus of this unit of study is on decision making. Using the context of healthy/non-healthy lifestyle choices, and how these choices impact on cells, tissues, organs, and systems, students should appreciate their interconnections and use them to make informed choices when it comes to their health.
 

Science Curriculum Links

In grade 1, students begin their study of living things by investigating the basic needs and characteristics of living things. By the end of grade 2, students explore animal growth and changes and, by the end of grade 3, plant growth and changes. In grade 5, students are expected to be able to describe the structure and function of the major organs of the digestive, excretory, respiratory, circulatory, and nervous systems. As well, they investigate and demonstrate how skeletal, muscular, and nervous systems work together. In grade 9, students will investigate the process of cell division more closely within the context of sexual and asexual reproduction. A beginning investigation into the cell’s genetic information will also occur. In senior high school, students may choose a course in biology in which mitosis and meiosis are described in detail and the structure and function of the female and male mammalian reproductive systems are analysed and described. Cell theory is also addressed at this level; major organelles visible with the light and electron microscope are described and cellular processes investigated.

 

	Curriculum Outcomes

 

STSE

Students will be expected to
Nature of Science and Technology
109-13 explain the importance of choosing words that are scientifically or technologically appropriate
110-2 distinguish between ideas used in the past and theories used today to explain natural phenomena
110-5 illustrate examples of conflicting evidence for similar scientific questions
Relationships Between Science and Technology
111-5 describe the science underlying particular technologies designed to explore natural phenomena, extend human capabilities, or solve practical problems
Social and Environmental
Contexts of Science and
Technology
112-10 provide examples of science and technology-based careers in their province or territory
113-8 make informed decisions about applications of science and technology, taking into account personal and social advantages and disadvantages
	  

 

Skills
Students will be expected to
Initiating and Planning
208-1 rephrase questions in a testable form and clearly define practical problems
208-6 design an experiment and identify major variables
Performing and Recording
209-1 carry out procedures controlling the major variables
209-3 use instruments effectively and accurately for collecting data
Analysing and Interpreting
210-7 identify and suggest explanations for discrepancies in data
Communication and Teamwork
211-3 work co-operatively with team members to develop and carry out a plan, and troubleshoot problems as they arise
211-4 evaluate individual and group processes used in planning, problem solving, decision making, and
completing a task
	  

 

Knowledge
Students will be expected to   304-4 illustrate and explain that the cell is a living system that exhibits all the characteristics of life              304-6 explain that growth and reproduction depend on cell division 

304-5 distinguish between plant and animal cells        304-8 relate the needs and functions of various cells and organs to the needs and functions of the human organism as a whole                                          304-7 explain structural and functional relationships between and among cells, tissues, organs and systems in the human body                 304-9 describe the basic factors that affect the functions and efficiency of the human respiratory, circulatory, digestive, excretory, and nervous systems                                         304-10 describe examples of the interdependence of various systems of the human body


 

Unit 4:
· Fluids 

Introduction 

Fluids, including air and water, are essential in most industrial processes. They form the basis of hydraulic and pneumatic devices and machines. Students will explore the properties of fluids, including viscosity and density, and explain them, using the particle theory. They will also have an opportunity to understand the buoyant forces acting on floating, submerged, and sunken objects. As students conduct their investigations, they will recognize the practical applications of the properties of fluids in the operation of simple machines.
 

Focus and Context 

The focus of this unit is on the inquiry process. Students will also have the opportunity to design and carry out activities based on fluids. The context is the students’ knowledge and use of fluids and buoyancy. Ocean-going vessels and oil rigs provide a context to investigate why some things sink and some things float.
 

Science Curriculum Links
In grade 2, students explore the properties of different liquids and observe objects that sink and float. In grade 6, students are introduced to air as a fluid in the context of flight. Students will have an opportunity to investigate various systems to determine the percent efficiency of energy transformations in a high school physics course.

 

	Curriculum Outcomes
STSE
Students will be expected to
Nature of Science and Technology

109-10 relate personal activities in formal and informal settings to specific science disciplines
Relationships Between Science and Technology
111-1 provide examples ofscientific knowledge that have resulted in the development of technologies
111-5 describe the science underlying particular technologies designed to explore natural phenomena, extend human capabilities, or solve practical problems
Social and Environmental Contexts of Science and Technology
112-7 provide examples of how science and technology affect their lives and their community
 

 
	 

Skills
Students will be expected to
Initiating and Planning
208-2 identify questions to investigate arising from practical problems and issues
208-6 design an experiment and identify major variables
Performing and Recording
209-3 use instruments effectively and accurately for collecting data
209-7 demonstrate a knowledge of WHMIS standards by using proper techniques for handling and disposing of lab materials
Analysing and Interpreting
210-7 identify, and suggest explanations for, any discrepancies in data
210-12 identify and evaluate potential applications of findings
210-13 test the design of a constructed device or system
210-14 identify and correct practical problems in the way a prototype or constructed device functions
Communication and Teamwork
211-3 work co-operatively with team members to develop and carry out a plan and troubleshoot problems as they arise
 
	 

Knowledge
Students will be expected to
307-8 describe the relationship between the mass, volume, and density of solids, liquids, and gases using the particle model of matter
307-11 analyse quantitatively the density of various substances
307-9 explain the effects of changes in temperature on the density of solids, liquids, and gases and relate the results to the particle model of matter
307-10 describe situations in daily life where the density of substances naturally changes or is intentionally altered
309-2 describe the movement of objects in terms of balanced and unbalanced forces
309-1 describe qualitatively the relationship between mass and weight
309-3 describe quantitatively the relationship among force, area, and pressure
309-4 explain qualitatively the relationships among pressure, volume, and temperature when liquid and gaseous fluids are compressed or heated
307-6 compare the viscosity of various liquids
307-7 describe factors that can modify the viscosity of a liquid
 

 


