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Curriculum Rationale

The grade 12 biology program encompasses five units: biochemistry, metabolic processes, molecular genetics, homeostasis, and population dynamics. In studying these units, students learn to relate biology to technology, society, and the environment.  They will be able to develop skills, strategies, and habits of mind required for scientific inquiry.  Also, they will understand the basic concepts of biology.
An important goal of the biology 12 program is to help students develop the knowledge and skills to relate biology to technology, society, and the environment. The students are encouraged to apply their understanding of science to real-world situations in these areas and to develop knowledge, skills, and attitudes that they take with them beyond the science classroom.
Science is the study of the way of knowing that seeks to describe and explain the natural and physical world.  Science refers to certain processes used by humans for obtaining knowledge about nature, and to an organized body of knowledge about nature obtained by those processes.  Science is a dynamic and creative activity with a long and interesting history.  Many societies have contributed to the development of scientific knowledge and understanding.  Scientists continuously assess and judge the soundness of scientific knowledge claims by testing laws and theories, and modifying them in light of compelling new evidence or a re-conceptualization of existing evidence.
Course Description

This course provides students with the opportunity for in-depth study of the concepts and processes that occur in biological systems.  Students will study theory and conduct investigations in the areas of biochemistry, metabolic processes, molecular genetics, homeostasis, and population dynamics.  Emphasis will be placed on the achievement of detailed knowledge and the refinement of skills needed for further study in various branches of life sciences and related fields.
Expectations
There are two sets of expectations for each curriculum area in law:

· The overall expectations-these describe in general terms the knowledge and skills the students are expected to demonstrate by the end of the course

· The specific expectations-these describe the expected knowledge and skills in greater detail

By the end of this course the student will:

Biochemistry
1. analyze technological applications of enzymes in some industrial processes, and evaluate technological advances in the field of cellular biology;
2. investigate the chemical structures, functions, and chemical properties of biological molecules involved in some common cellular processes and biochemical reactions;
3. demonstrate an understanding of the structures and functions of biological molecules, and the biochemical reactions required to maintain normal cellular function.
Metabolic Processes
4. analyze the role of metabolic processes in the functioning  of biotic and abiotic systems, and evaluate the importance of an understanding of these processes and related technologies to personal choices made in everyday life;
5. investigate the products of metabolic processes such as cellular respiration and photosynthesis;
6. demonstrate an understanding of the chemical changes and energy conversions that occur in metabolic processes;
Molecular Genetics
7. analyze some of the social, ethical, and legal issues associated with genetic research and biotechnology;
8. investigate, through laboratory activities, the structures of cell components and their roles in processes that occur within the cell;
9. demonstrate an understanding of concepts related to molecular genetics, and how genetic modification is applied in industry and agriculture;
Homeostasis
10. evaluate the impact on the human body of selected chemical substances and of environmental factors related to human activity;
11. investigate the feedback mechanism that maintain homeostasis in living organisms;
12. demonstrate an understanding of the anatomy and physiology of human body systems, and explain the mechanisms that enable the body to maintain homeostasis;
Population Dynamics
13. analyze the relationships between population growth, personal consumption, technological development, and our ecological footprint, and assess the effectiveness of some Canadian initiatives intended to assist expanding populations;
14. investigate the characteristics of population growth, and use models to calculate the growth of populations within an ecosystem;
15. demonstrate an understanding of concepts related to population growth, and explain the factors that affect the growth of various populations of species.
Units

The following sections contain a brief description of the units covered in the course.  Each unit will conclude with a formal assessment of learning that will be designed to assess areas of each learning category: Knowledge and Understanding; Thinking and Inquiry, Communication, and Application.  In addition, each unit will include assessments for learning and as learning activities which will be designed to more closely evaluate specific learning expectations.  
	Unit
	Length

	Biochemistry
	25 hours

	Metabolic Processes
	25 hours

	Molecular Genetics
	20 hours

	Homeostasis
	20 hours

	Population Dynamics
	20 hours

	Total
	110


Unit Descriptions

Unit 1
Biochemistry
This unit aims to explain the roles of various organelles, such as the roles of the nucleus, mitochondria, and lysosomes in cellular processes.  The structure and function of important biochemical compounds, including carbohydrates, lipids, proteins, and nucleic acids will be explored.  The structure of the cell membrane and membrane transport, the four different types of biochemical reactions, the various functional groups within biological molecules, and the chemical structures and mechanisms of various enzymes will be explored.
Expectations:
- analyze technological applications of enzymes in some industrial processes, and evaluate technological advances in the field of cellular biology;

- investigate the chemical structures, functions, and chemical properties of biological molecules involved in some common cellular processes and biochemical reactions;

- demonstrate an understanding of the structures and functions of biological molecules, and the biochemical reactions required to maintain normal cellular functions.
Assessments:

Assessment for:  observation
Assessment as:  student-teacher conversations, experiments
Assessment of:  lab reports, assignments, quizzes, tests

Unit 2
Metabolic Processes
This unit aims to explain the chemical changes and energy conversions associated with the processes of aerobic and anaerobic cellular respiration and photosynthesis.  The use of the laws of thermodynamics to explain the energy transfer in the cell during the processes of cellular respiration and photosynthesis will be explored.  
Expectations:

- analyze the role of metabolic processes in the functioning  of biotic and abiotic systems, and evaluate the importance of an understanding of these processes and related technologies to personal choices made in everyday life;

- investigate the products of metabolic processes such as cellular respiration and photosynthesis;

- demonstrate an understanding of the chemical changes and energy conversions that occur in metabolic processes.
Assessments:
Assessments for:  observation

Assessment as:  student-teacher conversations, experiments, problem solving
Assessment of:  lab reports, assignments, quizzes, and tests
Unit 3
Molecular Genetics
This unit aims to explain the current model of DNA replication and its role in protein synthesis.  The mutagens, such as radiation and chemicals, can cause mutations by altering the genetic material in cells will be explained.  Some examples of genetic modifications will be described and how it is applied in industry and agriculture.  The functions of some of the cell components used in biotechnology will be described.  Also, on the basis of research, some of the historical scientific contributions that have advanced our understanding of molecular genetics will be explored.
Expectations:

- analyze some of the social, ethical, and legal issues associated with genetic research and biotechnology;

- investigate, through laboratory activities, the structures of cell components and their roles in processes that occur within the cell;

- demonstrate an understanding of concepts related to molecular genetics, and how genetic modification is applied in industry and agriculture.
Assessments:

Assessments for:  observations
Assessments as:  student-teacher conversations, experiments, problem solving
Assessments of:  assignment, quiz, and test

Unit 4
 Homeostasis
This unit aims to describe the anatomy and physiology of the endocrine, excretory, and nervous systems, and explain how these systems interact to maintain homeostasis.  The reproductive hormones act in human feedback mechanisms to maintain homeostasis will also be explored.  The homeostatic processes involved in maintaining water, ionic, thermal, and acid-base equilibrium, and how these processes help the body systems respond to both a change in the environment and the effects of medical treatment.
Expectations:

- evaluate the impact on the human body of selected chemical substances and of environmental factors related to human activity;

- investigate the feedback mechanisms that maintain homeostasis in living organisms;

- demonstrate an understanding of the anatomy and physiology of human body systems, and explain the mechanisms that enable the body to maintain homeostasis.
Assessments:

Assessment for:  observations

Assessment as:  student-teacher conversations, experiments, problem solving
Assessment of:  lab report, assignment, quiz, test

Unit 5
Population Dynamics
This unit aims to explain the concepts of interaction between different species, and the characteristics of a given population, such as its growth, density, distribution, and minimum viable size.  Factors, such as carrying capacity, fecundity, density and predation that cause fluctuations in populations will be explored.  This unit also explains how a change in one population in an aquatic or terrestrial ecosystem can affect the entire hierarchy of living things in that system.  The concept energy transfer in a human population in terms of the flow of food energy in the production, distribution, and use of food resources will be explained.
Expectations:

- analyze the relationships between population growth, personal consumption, technological development, and our ecological footprint, and assess the effectiveness of some Canadian initiatives intended to assist expanding populations;

- investigate the characteristics of population growth, and use models to calculate the growth of populations within an ecosystem;

- demonstrate an understanding of concepts related to population growth, and explain the factors that affect the growth of various populations of species.
Assessments:

Assessments for:  observations
Assessments as:  student-teacher conversations, problem solving

Assessments of:  in-class assignment, quiz, test.

Teaching Strategies

The study of science lends itself to a wide range of practical approaches that will encourage our students to research, think critically, and make decisions about significant human and societal concerns that affect them today within our society.  

The strategies used are varied to meet the needs and range of learning styles encountered within the group of students.

	Graphic organizers
	Brainstorming
	Tree diagrams

	Kinesthetic

(Experiments)
	Reaction/Opinion
	Flow charts

	Problem solving
	Chart


	Manipulatives

	Chunking 
	Concept maps
	Posters


Strategies for Assessment and Evaluation

This science course has a well-designed system of assessment and evaluation based on  curriculum expectations, achievement criteria and student support plans, if necessary.
The process of evaluating the quality of the student’s work will be on the basis of established criteria and the assigned value will be in the form of a percentage grade.  

The process of gathering assessment information that accurately reflects how well a student is achieving the curriculum expectations is clearly defined in this course. The primary purpose of the assessment component is to improve student learning. Assessment for the purpose of improving student learning has two components- “assessment for learning” (diagnostic) and “assessment as learning” (formative).
As part of assessment for learning, the student will receive descriptive feedback and coaching for improvement. 

In “assessment as learning” the student will be encouraged to develop their capacity to be independent, autonomous learners who are able to set individual goals, monitor their own progress, determine next steps, and reflect on their thinking and learning.

A variety of assessment strategies to elicit information about student learning is an integral part of this course. These strategies will include: observation, student-teacher conversations, and student products. 

Evaluation is based on “assessment of learning” (summative) will provide evidence of student achievement throughout the course; however, the final evaluations will take place towards the end of the course. Evidence of student achievement for evaluation is collected over time from three different sources –observations, conversations, and student products.  Student products may include: outlines, essays, reports, note making, quizzes, tests, debate, multimedia presentations, brochures, posters, role play. 

A final grade for this course will be given as a percentage mark.  The mark will be broken down as follows:

• Seventy per cent of the grade will be based on “assessment of learning” conducted throughout the course. This portion of the grade will reflect the student’s most consistent level of achievement throughout the course, although special consideration will be given to more recent evidence of achievement.

• Thirty per cent of the grade will be based on a final “assessment of learning” administered at or towards the end of the course. These evaluations will be based on evidence from one or a combination of the following: an examination, a performance, an essay, and/or another method of evaluation suitable to the course content.

Student assessment of learning will be based on the four categories identified in the achievement chart for Science.  These categories are: Knowledge /Understanding, Thinking/Inquiry/Problem Solving, Communication and Application. 
The following table provides a summary description of achievement in each percentage grade range and corresponding level of achievement:
	Percentage

Grade Range
	Achievement

Level
	Summary Description

	80-100%
	Level 4
	A very high to outstanding level of achievement.  Achievement is above the provincial standard.

	70-79%
	Level 3
	A high level of achievement.  Achievement is at the provincial standard.

	60-69%
	Level 2
	A moderate level of achievement.  Achievement is below, but approaching the provincial standard.

	50-59%
	Level 1
	A passable level of achievement.  Achievement is below the provincial standard.

	Below 50%
	Insufficient achievement of curriculum expectations. A credit will not be granted.


Level 3 (70-79%) is the provincial standard.  Teachers and parents can be confident that students who are achieving level 3 are well prepared for work in the next grade or next course.

A final grade will be recorded for each science course taken or attempted unless the student withdraws in a timely manner.  The final grade will be determined as follows:

Seventy percent of the grade will be based on assessment and evaluations conducted throughout the course.  This portion of the grade reflects the student’s most consistent level of achievement throughout the course, although special consideration will be given to more recent evidence of achievement.

Thirty percent of the grade will be based on a final evaluation
Student achievement will be communicated formally to the student and his/her parents by means of a Report Card, in the form of a percentage grade.  It will include the teacher's comments on the student's strengths and the areas in which improvement is required, along with ways in which it might be achieved

Course Considerations for Program Planning

A challenging aspect of program planning in history is recognizing the needs of exceptional students.  A Student Support Plan (SSP) will be developed and maintained for every student who is defined as exceptional in the history class. 

In planning instruction and activities, and developing course materials, the teacher will take into account the strengths, needs, learning expectations and accommodations identified by the student's SSP.  The teacher will use the most appropriate strategies and materials to help the student achieve expectations outlined in the SSP.  In an effort to help the student understand concepts, when necessary, concrete experience will be included, the pace of learning will be varied and additional examples will be inserted
Accommodating strategies include:

· using diagrams and charts

· pre-teaching vocabulary and complex concepts

· highlighting important words/parts of text

· using pre-reading strategies

· using point form notes

· using peer editing

· teaching outlining and summary skills

· providing accommodations on textbooks, e.g. e-textbook and reader software

· using graphic organizers

· chunking information

· using conferencing and interviewing

· using computer technology

· providing copies of notes, or outline before class

· photocopying notes

For the purposes of assessment of learning, the student may be given additional time to complete tests and assignments, take tests orally or use specialized equipment to accommodate exceptional needs.
The Role of Technology in the Science Curriculum

The use of technology in the science curriculum will allow the student be become a more powerful learner by giving him/her the means to explore scientific events, and easy access to primary and secondary sources, and statistical data.  

English as a Second Language and English Literacy Development (ESL/ELD)

There are many key considerations for the teacher in the planning of the science program for the ESL/ELD student.  The teacher will:

· recognize the skills and knowledge the student brings to the classroom;

· value the student's knowledge and build on the strengths;

· be sensitive and increase emphasis on communication within cooperative learning settings;

· encourage the student to communicate his/her thoughts about science through oral and written form;

· encourage the student to discuss problems, justify reasons for answers, and compare ideas and strategies within the classroom;

· ensure reading levels are appropriate to the student's abilities;

· strive for clarity in the use of the terminology used in science;

· use visual and interactive methods, including technology, to facilitate the learning of history;

· make appropriate accommodations and modifications for assessment purposes.

Career Education

The student will continue to learn and evaluate his/her interests, in science throughout the course.  The knowledge and skills acquired by the student in the study of science are useful in a variety of careers.  A background in science can lead to employment in related fields such as medicine, medical laboratory technology, engineering, master’s and doctoral research, pharmaceutical industry, and teaching.
Resources
Course Textbook
Carter-Edwards, T. et al., Biology 12.  Toronto: MacGraw-Hill Ryerson Limited, 2011.
Secondary Sources

Nelson’s Biology 12 Study Guide.  Toronto: Nelson Education Ltd, 2012.
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