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COURSE DESCRIPTION 

This course enables students to enhance their understanding of concepts in 
biology, chemistry, earth and space science, and physics, and of the 
interrelationships between science, technology, society, and the environment. 
Students are also given opportunities to further develop their scientific 
investigation skills. Students will plan and conduct investigations and develop 
their understanding of scientific theories related to ecology and the maintenance 
of ecosystems; chemical reactions, with a particular focus on acid–base reactions; 
forces that affect climate and climate change; and the interaction of light and 
matter. 



OVERALL EXPECTATIONS 
1. Biology: Tissues, Organs, and Systems of Living Things 

By the end of this course, students will: 

1. evaluate the importance of medical and other technological developments 
related to systems biology, and analyze their societal and ethical implications; 
 
2. investigate cell division, cell specialization, organs, and systems in animals and 
plants, using research and inquiry skills, including various laboratory techniques;  
 
3. demonstrate an understanding of the hierarchal organization of cells, from 
tissues to organs, to systems in animals and plants. 
 
2. Chemistry: Chemical Reactions 

By the end of this course, students will: 

1. analyze a variety of safety and environmental issues associated with chemical 
reactions, including the ways in which chemical reactions can be applied to 
address environmental challenges;  
 
2. investigate, through inquiry, the characteristics of chemical reactions;  
 
3. demonstrate an understanding of the general principles of chemical reactions, 
and various ways to represent them.  
 
3. Earth and Space Science: Climate Change 
 

By the end of this course, students will: 

1. analyze some of the effects of climate change around the world, and assess the 
effectiveness of initiatives that attempt to address the issue of climate change; 
 
2. investigate various natural and human factors that influence Earth’s climate 
and climate change; 
 
3. demonstrate an understanding of natural and human factors, including the 
greenhouse effect, that influence Earth’s climate and contribute to climate 
change.



4. Physics: Light and Geometric Optics 
 

By the end of this course, students will: 

1. evaluate the effectiveness of technological devices and procedures designed to 

make use of light, and assess their social benefits; 

 

2. investigate, through inquiry, the properties of light, and predict its behaviour, 

particularly with respect to reflection in plane and curved mirrors and refraction 

in converging lenses; 

 

3. demonstrate an understanding of various characteristics and properties of light, 

particularly with respect to reflection in mirrors and reflection and refraction in 

lenses. 

Outline of Course Content 

Unit One – Biology: Tissues, Organs, and Systems of Living Things    27.5 hours 

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

Topics include: analyze, on the basis of research, ethical issues related to a 
technological development in the field of systems biology and communicate their 
findings; assess the importance to human health and/or society of medical 
imaging technologies used in Canada in diagnosing or treating abnormalities in 
tissues, organs, and/or systems; describe public health strategies related to 
systems biology and assess their impact on society; use appropriate terminology 
related to cells, tissues, organs, and systems of living things, including, but not 
limited to: absorption, anaphase, capillaries, concentration, differentiation, 
diffusion, meristematic, mesophyll, phloem, prophase, red blood cells, 
regeneration, stomate, and xylem; examine cells under a microscope or similar 
instrument to identify the various stages of mitosis in plants and animals; examine 
different plant and animal cells under a microscope or similar instrument, and 
draw labelled biologic- al diagrams to show how the cells’ organelles differ; 
investigate, using a microscope or similar instrument, specialized cells in the 
human body or in plants, focusing on different types of cells and draw labelled 
biological diagrams to show the cells’ structural differences; investigate the rate 
of cell division in cancerous and non-cancerous cells, using pictures, videos, or 
images, and predict the impact of this rate of cell division on an organism; 
investigate, through a laboratory or computer- simulated dissection of a plant, 



worm, fish, or frog, the interrelationships between organ systems of a plant or an 
animal; use a research process to investigate a disease or abnormality related to 
tissues, organs, or systems of humans or plants; describe the cell cycle in plants 
and animals, and explain the importance of mitosis for the growth of cells and 
repair of tissues; explain the importance of cell division and cell specialization in 
generating new tissues and organs; explain the links between specialized cells, tis- 
sues, organs, and systems in plants and animals; explain the primary functions of 
a variety of systems in animals; explain the interaction of different systems within 
an organism and why such interactions are necessary for the organ- ism’s survival.  
 

Unit Two – Chemistry: Chemical Reactions        27.5 hours 

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

Topics include: analyze, on the basis of research, various safety and 
environmental issues associated with chemical reactions and their reactants 
and/or product(s); analyze how an understanding of the proper- ties of chemical 
substances and their reactions can be applied to solve environmental challenges; 
use appropriate terminology related to chemical reactions, including, but not 
limited to: compounds, product, and reactant; construct molecular models to 
illustrate the structure of molecules in simple chemical reactions and produce 
diagrams of these models; investigate simple chemical reactions, including 
synthesis, decomposition, and dis- placement reactions, and represent them 
using a variety of formats; use an inquiry process to investigate the law of 
conservation of mass in a chemical reaction and account for any discrepancies; 
plan and conduct an inquiry to identify the evidence of chemical change; plan and 
conduct an inquiry to classify some common substances as acidic, basic, or 
neutral; describe the relationships between chemical formulae, composition, and 
names of binary compounds; explain, using the law of conservation of mass and 
atomic theory, the rationale for balancing chemical equations; describe the types 
of evidence that indicate chemical change; write word equations and balanced 
chemical equations for simple chemical reactions; describe, on the basis of 
observation, the react- ants in and products of a variety of chemical reactions, 
including synthesis, decomposition, and displacement reactions; describe the 
process of acid–base neutralization; describe how the pH scale is used to classify 
solutions as acidic, basic, or neutral; identify simple ionic compounds, simple 
compounds involving polyatomic ions, molecular compounds, and acids using the 
periodic table and a list of the most common polyatomic ions, and write the 
formulae.  



 

 

Unit Three – Earth and Space Science: Climate Change      27.5 hours 

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

Topics include: analyze current and/or potential effects, both positive and 
negative, of climate change on human activity and natural systems; assess, on the 
basis of research, the effective- ness of some current individual, regional, 
national, or international initiatives that address the issue of climate change and 
propose a further course of action related to one of these initiatives; use 
appropriate terminology related to climate change, including, but not limited to: 
albedo, anthropogenic, atmosphere, cycles, heat sinks, and hydrosphere; design 
and build a model to illustrate the natural greenhouse effect, and use the model 
to explain the anthropogenic greenhouse effect; analyze different sources of 
scientific data for evidence of natural climate change and climate change 
influenced by human activity; investigate a popular hypothesis on a cause- and-
effect relationship having to do with climate change using simulations and/or 
time-trend data that model climate pro- files; investigate, through laboratory 
inquiry or simulations, the effects of heat transfer within the hydrosphere and 
atmosphere; investigate, through laboratory inquiry or simulations, how water in 
its various states influences climate patterns; investigate, through research or 
simulations, the influence of ocean currents on local and global heat transfer and 
precipitation patterns; classify the climate of their local region using various tools 
or systems and compare their region to other regions in Ontario, Canada, and the 
world; compare different perspectives and/or biases evident in discussions of 
climate change in scientific and non-scientific media; describe the principal 
components of Earth’s climate system and how the system works; describe and 
explain heat transfer in the hydrosphere and atmosphere and its effects on air 
and water currents; describe the natural greenhouse effect, explain its 
importance for life, and distinguish it from the anthropogenic greenhouse effect; 
identify natural phenomena and human activities known to affect cli- mate, and 
describe the role of both in Canada’s contribution to climate change; describe the 
principal sources and sinks, both natural and/or anthropogenic, of greenhouse 
gases; describe how different carbon and nitrogen compounds influence the 
trapping of heat in the atmosphere and hydrosphere; describe, in general terms, 
the causes and effects of the anthropogenic greenhouse effect, the depletion of 
stratospheric and tropospheric ozone, and the formation of ground-level ozone 
and smog; identify and describe indicators of global climate change.   

 



Unit Four – Physics: Light and Geometric Optics       27.5 hours 

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

Topics include: describe and explain various types of light emissions; identify and 
label the visible and invisible regions of electromagnetic spectrum; describe, on 
the basis of observation, the characteristics and positions of images formed by 
plane and curved mirrors with the aid of ray diagrams and algebraic equations, 
where appropriate; explain the conditions required for partial reflection/ 
refraction and for total internal reflection in lenses, and describe the reflection/ 
refraction using labeled ray diagrams; describe the characteristics and positions of 
images formed by converging lenses with the aid of ray diagrams; identify ways in 
which the properties of mirrors and lenses (both converging and diverging) 
determine their use in optical instruments; identify the factors, in qualitative and 
quantitative terms, that affect the refraction of light as it passes from one 
medium to another; describe properties of light, and use them to explain 
naturally occurring optical phenomena.  

 

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: SciencePower 10, McGraw-Hill Ryerson (2000).  

• Supplementary teaching materials: worksheets organized by teacher. 
 
 

• Websites:  

• Gizmos: www.explorelearning.com 

• Multivalent Compounds: https://www.youtube.com/watch?v=bhj9Fx97D00 
 

• Chemistry Diagnostic Assessment: 
http://wps.pearsoned.ca/ca_school_ontarioscience_9_dCg6m/127/32512/
8323240.cw/content/index.html 
 

• Ionic and Covalent Bonds Review: 
https://www.youtube.com/watch?v=BCYrNU-7SfA  

• Balancing Equations: https://youtu.be/ECk27wChMZo  

• Balancing Act! Game: 
http://education.jlab.org/elementbalancing/index.html 
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