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COURSE DESCRIPTION 

This course enables students to develop their understanding of basic concepts in 
biology, chemistry, earth and space science, and physics, and to relate science to 
technology, society, and the environment. Throughout the course, students will 
develop their skills in the processes of scientific investigation. Students will acquire 
an understanding of scientific theories and conduct investigations related to 
sustainable ecosystems; atomic and molecular structures and the properties of 
elements and compounds; the study of the universe and its properties and 
components; and the principles of electricity. 
 



OVERALL EXPECTATIONS 

1. Biology: The Sustainability of Ecosystems 

By the end of this course, students will: 

1. assess the impact of human activities on the sustainability of terrestrial and/or aquatic 
ecosystems, and evaluate the effectiveness of courses of action intended to remedy or 
mitigate negative impacts; 
 
2. investigate factors related to human activity that affect terrestrial and aquatic 
ecosystems, and explain how they affect the sustainability of these ecosystems; 
 
3. demonstrate an understanding of the dynamic nature of ecosystems, particularly in 
terms of ecological balance and the impact of human activity on the sustainability of 
terrestrial and aquatic ecosystems. 
 

2. Chemistry: Atoms, Elements, and Compounds 

By the end of this course, students will: 

1. assess social, environmental, and economic impacts of the use of common elements 
and compounds, with reference to their physical and chemical properties; 
 
2. investigate, through inquiry, the physical and chemical properties of common elements 
and compounds; 
 
3. demonstrate an understanding of the properties of common elements and compounds, 
and of the organization of elements in the periodic table. 
 

3. Earth and Space Science: The Study of the Universe 
 

By the end of this course, students will: 

1. assess some of the costs, hazards, and benefits of space exploration and the 
contributions of Canadians to space research and technology; 
 
2. investigate the characteristics and properties of a variety of celestial objects visible from 
Earth in the night sky; 
3. demonstrate an understanding of the major scientific theories about the structure, 
formation, and evolution of the universe and its components and of the evidence that 
supports these theories. 

 



4. Physics: The Characteristics of Electricity 
 

By the end of this course, students will: 

1. assess some of the costs and benefits associated with the production of electrical 

energy from renewable and non-renewable sources, and analyse how electrical 

efficiencies and savings can be achieved, through both the design of technological devices 

and practices in the home; 

 

2. investigate, through inquiry, various aspects of electricity, including the properties of 

static and current electricity, and the quantitative relationships between potential 

difference, current, and resistance in electrical circuits; 

 

3. demonstrate an understanding of the principles of static and current electricity. 

 
Outline of Course Content 

Unit One – Biology: The Sustainability of Ecosystems   27.5 hours 

(Online components: 19 hours; Offline components: 8.5 hours) 

Topics include: assess, on the basis of research, the impact of a factor related to human 
activity hat threatens the sustainability of a terrestrial or aquatic eco- system; evaluate the 
effectiveness of government initiatives in Canada and/or the efforts of societal groups or 
non-governmental organizations, such as Aboriginal communities, environmental groups, 
or student organizations, with respect to an environmental issue that affects the 
sustainability of terrestrial or aquatic ecosystems; use appropriate terminology related to 
sustainable ecosystems, including, but not limited to: bioaccumulation, biosphere, 
diversity, ecosystem, equilibrium, sustainability, sustainable use, protection, and 
watershed; interpret qualitative and quantitative data from undisturbed and disturbed 
ecosystems (terrestrial and/or aquatic), communicate the results graphically, and, 
extrapolating from the data, explain the importance of biodiversity for all sustainable 
ecosystems; plan and conduct an investigation, involving both inquiry and research, into 
how a human activity affects soil composition or soil fertility and, extrapolating from the 
data and information gathered, explain the impact of this activity on the sustainability of 
terrestrial ecosystems; plan and conduct an investigation, involving both inquiry and 
research, into how a human activity affects water quality and, extrapolating from the data 
and information gathered, explain the impact of this activity on the sustainability of 
aquatic ecosystems; analyze the effect of human activity on the populations of terrestrial 
and aquatic ecosystems by interpreting data and generating graphs; compare and contrast 
biotic and abiotic characteristics of sustainable and unsustainable terrestrial and aquatic 
ecosystems; describe the complementary processes of cellular respiration and 



photosynthesis with respect to the flow of energy and the cycling of matter within 
ecosystems and explain how human activities can disrupt the balance achieved by these 
processes; describe the limiting factors of ecosystems and explain how these factors affect 
the carrying capacity of an ecosystem; identify the earth’s four spheres (biosphere, 
hydrosphere, lithosphere, atmosphere), and de- scribe the relationship that must exist 
between these spheres if diversity and sustainability are to be maintained; identify various 
factors related to human activity that have an impact on ecosystems and explain how 
these factors affect the equilibrium and survival of ecosystems.  

 

Unit Two – Chemistry: Chemical Processes     27.5 hours 

(Online components: 19 hours; Offline components: 8.5 hours) 

Topics include: assess the usefulness of and/or the hazards associated with common 

elements or compounds in terms of their physical and chemical properties; assess social, 

environmental, and economic impacts of the use of common elements or com- pounds; 

use appropriate terminology related to atoms, elements, and compounds, including, but 

not limited to: boiling point, mixtures, particle theory, pure substances, and viscosity; 

conduct an inquiry to identify the physical and chemical properties of common elements 

and compound; plan and conduct an inquiry into the properties of common substances 

found in the laboratory or used in everyday life and distinguish the substances by their 

physical and chemical properties conduct appropriate chemical tests to identify some 

common gases on the basis of their chemical properties, and record their observations; 

construct molecular models to represent simple molecules; explain how different atomic 

models evolved as a result of experimental evidence; describe the characteristics of 

neutrons, pro- tons, and electrons, including charge, location, and relative mass; 

distinguish between elements and com- pounds; describe the characteristic physical and 

chemical properties of common elements and compounds; describe patterns in the 

arrangements of electrons in the first 20 elements of the periodic table, using the Bohr-

Rutherford model; explain the relationship between the atomic structure of an element 

and the position of that element in the periodic table; compare and contrast the physical 

properties of elements within a group (e.g., alkali metals) and between groups (e.g., the 

carbon group and noble gases) in the periodic table; identify and use the symbols for 

common elements (e.g., C, Cl, S, N) and the formulae for common compounds (e.g., H2O, 

CO2 , NaCl, O2).  
 

 

 



Unit Three – Earth and Space Science: Weather Dynamics  27.5 hours          

(Online components: 19 hours; Offline components: 8.5 hours) 

Topics include: assess, on the basis of research, and report on the contributions of 
Canadian governments, organizations, businesses, and/or individuals to space technology, 
research, and/or exploration; assess some of the costs, hazards, and benefits of space 
exploration taking into account the benefits of technologies that were developed for the 
space program but that can be used to address environmental and other practical 
challenges on Earth; use appropriate terminology related to the study of the universe, 
including, but not limited to: celestial objects, orbital radius, retrograde motion, and 
satellite; use direct observation, computer simulation, or star charts to determine the 
location, appearance, and motion of well-known stars and other celestial objects that are 
visible in the night sky; plan and conduct a simulation that illustrates the interrelationships 
between various properties of celestial objects visible in the night sky; gather and record 
data, using an inquiry or research process, on the properties of specific celestial objects 
within the solar system; compare and contrast properties of celestial objects visible in the 
night sky, drawing on in- formation gathered through research and using an appropriate 
format; describe observational and theoretical evidence relating to the origin and 
evolution of the universe; describe observational and theoretical evidence relating to the 
formation of the solar system; describe the major components of the solar system and the 
universe using appropriate scientific terminology and units; describe the sun’s composition 
and energy source, and explain how its energy warms Earth and supports life on the 
planet; explain the causes of astronomical phenomena and how various phenomena can 
best be observed from Earth; describe various reasons that humankind has had for 
studying space and the conceptions of the universe held by various cultures and 
civilizations.  

Unit Four – Physics: Light and Geometric Optics       27.5 hours 

(Online components: 19 hours; Offline components: 8.5 hours) 

Topics include: analyze the design of a technological device that improves its electrical 
efficiency or protects other devices by using or controlling static electricity; assess some of 
the social, economic, and environmental implications of the production of electrical 
energy in Canada from renewable and non-renewable sources; produce a plan of action to 
reduce electrical energy consumption at home and outline the roles and responsibilities of 
various groups in this endeavour; use appropriate terminology related to electricity, 
including, but not limited to: ammeter, amperes, battery, current, fuse, kilowatt hours, 
load, ohms, potential difference, resistance, switch, volt- meter, and volts; conduct 
investigations into the transfer of static electric charges by friction, contact, and induction, 
and produce labelled diagrams to explain the results; predict the ability of different 
materials to hold or transfer electric charges and test their predictions through inquiry; 
plan and carry out inquiries to determine and compare the conductivity of various 
materials; design, draw circuit diagrams of, and construct series and parallel circuits and 



measure electric current I, potential difference V, and resistance R at various points in the 
circuits, using appropriate instruments and SI units; analyze and interpret the effects of 
adding an identical load in series and in parallel in a simple circuit; investigate the 
quantitative relationships be- tween current, potential difference, and resistance in a 
simple series circuit; solve simple problems involving potential difference V, electric 
current I, and resistance R, using the quantitative relationship V = IR; determine the energy 
consumption of various appliances, and calculate their operating costs; calculate the 
efficiency of an energy converter, using the following equation: percent efficiency = (Eout 
/Ein) × 100%; identify electrical quantities and list their symbols and their corresponding SI 
units; explain the characteristics of conductors and insulators and how materials allow 
static charge to build up or be discharged; compare and contrast static electricity with 
alternating current (AC) and direct current (DC); identify the components of a simple DC 
circuit and explain their functions; explain the characteristics of electric current, potential 
difference, and resistance in simple series and parallel circuits, noting how the quantities 
differ in the two circuits; describe, qualitatively, the interrelationships between resistance, 
potential difference, and electric current; explain what different meters measure and how 
they are connected within an electrical circuit to measure electrical quantities; explain 
how various factors influence the resistance of an electrical circuit.  

Assessment and Evaluation 
The assessment techniques used in this course are Assessment as, for and of 
Learning.  Their purpose is to provide students with opportunity for engage into 
self-directed ongoing learning, consistent student and teacher communication, 
consistent teacher monitoring of student-learning and the instructional strategies 
have been successful in facilitating the acquisition of the skills described in the 
Ministry of Education’s curriculum expectations for each unit.  Assessment tools 
include but are not limited to: 

Group and individual presentations; story writing assignments; quizzes and written 
tests; organization of binders; student-teacher conferences; formal/informal 
teacher observation and on-going verbal feedback; oral presentations; instructional 
videos and independent work.  

70% of the grade will be based on assessment for and of learning tests, quizzes and 
assignments evaluated throughout the course (term work). 

30% of the grade will be based on evaluation in the form of an examination and/or 
project (summative evaluation). 

Term work (70%) 

Knowledge and Understanding              20 % 

Thinking and Inquiry                                 20 % 



Communication                                         15 % 

Application                                                 15 % 

 

Final Evaluation (30%) 

Culminating Activity     10% 

Summative evaluation     20 % 

 

Assessment for Learning (Growing Success) will implement the use of diagnostic 
assessments to determine the students’ readiness skills for the ensuing lessons and 
skills required.  Formative assessments, including frequent informal question and 
discussion during class, will take place in an ongoing and frequent manner to assure 
students’ are acquiring and practicing skills. 

Assessment as Learning (Growing Success) will be monitored to ascertain that 
students’ are developing the ability to self-correct and to determine individual skills 
that are required for success and in determining individual learning styles. Students 
are provided with adequate time and resources to engage in individuated practice 
and learning of the materials.  

Assessment of Learning (Growing Success) will be done upon completion of units 
and course to convey the success of the students’ achievement of the content and 
concepts learned. 

Teaching/Learning Strategies 

• Binder checks 

• Cooperative learning groups 

• Direct teaching/Socratic method 

• Graphic organizers 

• Think/pair/share 

• Worksheets 

• Individual practice of questions 

• Viewing and responding to videos 



• Questionnaires, Ticket out the Door 

• Oral presentations 

• Independent and group research projects 

• Note-taking 

• Mini-whiteboard activities 

Resources 

• Textbook: Investigating Science 9, Pearson Canada (2009) – online resource.  

• Supplementary teaching materials: worksheets organized by teacher and 
other online resources including virtual labs, simulations and GIZMO’s. 

 


