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Course Overview 
Academic Science Course, Grade 9 

Prerequisite:  None 
Course Developers: T. Barkas, M. Dinel, R. Bratasiuk, K. Telang  

Course Description 
This course enables students to understand basic concepts in biology, chemistry, earth and space 
science, and physics to develop practical skills in scientific investigation and to apply their 
knowledge of science to everyday situations.  Student learning will include designing and 
conducting investigations into practical problems and issues related to cell division and 
reproduction, the structure and properties of elements and compounds, static and current 
electricity, and astronomy and space exploration. 
 
 
 

Units:  Titles and Time 
Unit 1 Chemistry:  Exploring Matter 28 hours 
Unit 2 Biology:  Reproduction – Processes and Applications 28 hours 
Unit 3 Physics:  Electrical Applications 28 hours 
Unit 4 Earth and Space Science:  Space Exploration 20 hours 
Unit 5 Culminating Performance Task 6 hours 

 Total 110 hours 

 



Unit Overviews  

Unit 1: Exploring Matter 
Unit Description 
In this unit, students will design and conduct investigations into the properties of common 
elements and compounds with a focus on laboratory and environmental safety. The topics of this 
unit lend themselves naturally to experimentation and provide opportunities for students to 
collect, record, organize, analyze and interpret data. 
 
 
Activity Assessment Focus 

1. Safety 
Video 

Knowledge/Understanding 
Communication 

Safety conventions and symbols. 
Safety in the laboratory. 
Preventing Accidents and setting safety rules. 

2. Identify 
Physical and 
Chemical 
Properties 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

Conducting experiments 
Observing and classifying changes that occur in 
substances. 
Handling chemicals safely. 

3. 
Classification 
of Matter 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

Symbols, formulas and names of different pure 
substances and mixtures. 

4. Model of  
the Atom 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

The Bohr-Rutherford model. 
Describing the charge, location, and relative mass of 
the fundamental particles (neutron, proton, electron) 

5. The Periodic 
Table 

Knowledge/Understanding 
Thinking/Inquiry 
Application 

Apply the properties of elements to their atomic 
structure and to their position to the periodic table. 

5. Element 
Research 
Project 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 
Application 

Culmination of unit – very structured. 
Relate science to technology, society and environment. 

 
 



Unit 2: Reproduction – Processes and Applications  
Unit Description 
The focus is on reproductive technology, using current issues to develop student interest in sexual 
and asexual reproduction. Students will gain a greater appreciation of the importance of mitosis. 
In addition to proper handling of equipment (such as the light microscope), this unit also provides 
opportunity for students to improve their inquiry skills through research, analysis, interpretation 
and evaluation of scientific information, as well as skills for communicating the information. 
Students will examine reproductive technologies and their impact. 
 

 
Activity Assessment Focus 

1. Cells Knowledge/Understanding 
Communication 

Review of cell parts and function. 
Use of the microscope. 

2. Mitosis Knowledge/Understanding 
Communication 

A closer look at cell division with regards to its genetic 
information and the cell cycle. 
 

3. Sexual 
Reproduction 

& 
Asexual 
Reproduction 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

Identifying and describing, differences, advantages and 
disadvantages of: 

- asexual and sexual reproduction 
- different asexual reproductive strategies 
- different sexual reproductive strategies 

 
4. Human 
Development 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

Explain the signs of pregnancy in humans and describe 
the major stages of human development from 
conception to early infancy. 

5. 
Reproductive 
Issues 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

Examine reproductive technologies and its impact. 
Costs, benefits an consequences. 
Describe careers that involve some aspect of 
reproductive biology. 

6. 
Reproduction 
Research 
Project 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 
Application 

Culmination of unit – open ended. 
Relate science to technology, society and environment. 
Oral presentation, written report, and visual 
components are involved. 

 



Unit 3: Electrical Applications 
Unit Description 
In this unit, students will gain an understanding of concepts of static and current electricity. They 
will develop skill in gathering qualitative and quantitative data using a variety of electrical 
instruments and tools, and will compare the relationships among electrical current, resistance and 
potential difference. Students will apply their knowledge to the design and construction of an 
electrical circuit, which performs a specific function.  Safety concerns related to static and current 
electricity in daily life, and the safe use of tools and electrical equipment, are addressed. 
 
 
Activity Assessment Focus 

1. 
Electrostatics 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

Investigate the properties of static charges, and their 
interactions. 
Explain methods of charging and discharging an object. 
Explain behaviour of charged objects in terms of 
atomic structure. 
Infer, through observation the charge of an object. 
Identify practical applications, problems and solutions 
related to static electricity. 
 

2. Electricity 
in circuits 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 
Application 

Compare qualitatively static and current electricity. 
Draw, construct and analyze series and parallel circuits. 
Applying Ohm’s Law to simple series circuits. 
Use an analogy to describe electric potential, current 
etc.. 
 

3. Electrical 
Energy 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

Compare methods of producing electrical energy and 
alternative sources. 
Compare technologies, including risks and benefits. 
 

4.  Safe and 
Efficient Uses 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 
 

Calculate the percent efficiency of electrical 
transformations. 
How to conserve electricity and use it efficiently. 
 

 



Unit 4: Space Exploration 
Unit Description 
This unit builds on students’ curiosity about space and their place in the universe and develops 
their observational skills in situations other than the laboratory. Students will explore the universe 
and study applications of space science to understand better how scientists investigate the 
universe and how the resulting technologies affect their lives. Skills of inquiry, problem-solving, 
critical thinking, collaboration and communication are developed.  
 
 
 
 
Activity Assessment Focus 

1. Sky-
Watching 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

Plan ways to answer your questions about the motion of 
objects visible in the sky. 
The solar system. 
Gather, record, and communicate data found during 
investigations. (e.g., track the position of….) 
Computer modeling – Starry Night 

2. Nature of 
Universe 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

The Sun and its effect on the Earth and its atmosphere. 
Safely observe the Sun and compare its properties to 
other stars. 
Recognize and compare various components of the 
Universe. 
 

3. History of 
Universe 

Knowledge/Understanding 
Thinking/Inquiry 
Communication 

Indirect evidence to models of the Universe. 
Examine and evaluate the evidence.  

4. Research 
and 
Exploration 

Thinking/Inquiry 
Communication 
Application 

Interpret data provided by satellites. 
Simulate and compare the effects of free-fall and 
gravity. 
Canada’s participation in space research. 
Describe and evaluate the spin-offs of space 
technologies.  

 



Teaching/Learning Strategies 
Teachers will adapt teaching/learning strategies throughout this course to suit students’ needs. 
Although the expectations for the three strands are listed separately in the policy document, 
instructional strategies encompass all of the strands in a holistic way.  

 
Unit Teaching/Learning Strategies Used 

1.  Chemistry:  
Exploring Matter 

Independent work, group work, hand-outs, teacher-directed discussion, group 
discussion, brainstorming, group mapping activity, whole group 
collaboration, exploratory exercises (investigations), demonstration, 
experimentation, analytical writing, model building, problem-solving, student 
research, projects 

2.  Biology:  
Reproduction - 
Processes and 
Applications 

Independent work, group work, hand-outs, teacher-directed discussion, group 
discussion, brainstorming, group mapping activity, whole group 
collaboration, exploratory exercises (investigations), demonstration, 
experimentation, model building, problem-solving, student research, projects, 
information sharing, peer feedback, self-assessment 

3.  Physics:  Electrical 
Applications 

Independent work, group work, hand-outs, teacher-directed discussion, group 
discussion, brainstorming, group mapping activity, whole group 
collaboration, exploratory exercises (investigations), demonstration, 
experimentation, model building, problem-solving, student research, projects 

4.  Earth and Space 
Science:  Space 
Exploration 

Independent work, group work, hand-outs, teacher-directed discussion, group 
discussion, brainstorming, group mapping activity, whole group 
collaboration, exploratory exercises (investigations), demonstration, 
experimentation, model building, problem-solving, student research, projects 

 



Assessment & Evaluation of Student Achievement 
The assessment/evaluation in this course is divided into the four categories of the Achievement 
Chart. The Knowledge category embraces what students know, the facts and information 
contained in the course.  The Application category includes assessments of the students’ 
application of their knowledge, particularly as demonstrated through proper laboratory safety and 
protocol, a demonstration of the skills required to plan and conduct an inquiry, to formulate 
scientific questions, and through research projects.  The Thinking/Inquiry category is used to 
gather assessments that demonstrate the students’ abilities to think and analyse what it is they 
have learned. Finally, the Communication category comprises assessments of how well the 
students communicate orally, in writing, and through experimental lab reports, case studies, 
creating analogies and use of appropriate SI units, language, and scientific formats. 
 
Teachers must assess Learning Skills separately on the report card.  
Overall evaluation of the course must be divided so that Course Work is weighted 70% and the 
Culminating Performance Task is weighted 30%. Evaluation should be balanced across all four 
categories of the Achievement Chart, for both the course work and the culminating task. 
 

Culminating Performance Task – 30% 
 

Culminating 
Performance 

Task 

Knowledge/ 
Understanding 

Thinking/ 
Inquiry 

Communication Application 

TBA at end of 
course     

Final 
Examination     
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