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	Course
	Biology, Grade 11, College Preparation, SBI3C
The Ontario Curriculum, Grades 11 and 12, Science, 2000

	Credit Value 
	1

	Description of the Placement Situation

	The placement is at a nursery/greenhouse of about 20,000 square feet. There are seven or eight full-time employees and several part-time helpers. A numerous variety of plants are grown in large quantities for both retail sales and commercial planting. This placement will provide the student with experience in plant variety as well as mono-culture-specific challenges. 

Seasonal opportunities should be considered with this placement. Winter and early spring preparations for spring plant sales are very busy, providing significant opportunity for the Cooperative Education student. The placement is designed for a morning or afternoon setting for the duration of the term.

The student will be involved in many horticultural activities that provide the opportunity to learn about, practise, and report on compost and micro-organism development, plant identification and culture, fertilizer management, insect management, grafting techniques, tropism, and landscape design.

	Credit Value of Cooperative Education Course 
2


	Related Course Expectations
	
	

	Strand: Cellular Biology

CBV.01 • demonstrate an understanding of the basic processes of cellular biology, including membrane transport, cellular respiration, photosynthesis and enzyme activity;

CB1.03 - identify and describe the structure and function of important biochemical compounds, including carbohydrates, proteins, lipids, and nucleic acids (e.g., use models to represent the molecules or monomers of the polymers);

CB1.04 - describe the critical role of enzymes in biochemical reactions (e.g., describe the function of deaminase in the breakdown of amino acids; explain the role of enzymes as biological catalysts);

CB1.06 - compare the chemical changes and energy transformations associated with the processes of respiration (aerobic and anaerobic) and photosynthesis;
CB1.07 - identify the role of compounds present in cellular respiration and photosynthesis (water, glucose, oxygen, carbon dioxide and ATP).

Strand: Microbiology

MBV.01 • demonstrate an understanding of the characteristics of various micro-organisms, of their role in the environment, and of their influences on other organisms, including humans;

MB1.01 - compare the structure and properties of the genetic material of viruses and bacteria with those of eukaryotic cells;
	
	MB1.02 - illustrate the differences between representative bacteria (including Eubacteria and Archeabacteria), protists, viruses, and fungi by comparing their shape, motility, ecological role, and connection to human diseases;

MB1.03 - analyse and explain the different methods of reproduction in various types of viruses, monera, and fungi;

MB1.04 - describe the anatomy and physiology of representative organisms from monera, protists, fungi, and viruses;

MB1.05 - demonstrate an understanding of the vital role micro-organisms play in symbiotic relationships (gut enterobes, mycorrhizal fungi, and commensal phototrophs in coral polyp colonies);

MBV.03 • explain the role of micro-organisms with respect to human health and in technological applications in medicine, industry, and the environment;

MB3.01 - evaluate the impact of viral, bacterial, and fungal infections on the health of host organisms and on humans in particular;

MB3.04 - evaluate the effects of large-scale use of fungicides and pesticides on the diversity of micro-organisms;

MB3.05 - describe some beneficial functions of micro-organisms in an ecosystem (the role of bacteria as decomposers).

	
	
	

	Strand: Plant Structure and Physiology

PSV.01 • demonstrate an understanding of the diversity of plants, and of their internal transport systems, reproduction and growth;

PS1.01 - illustrate how plants are classified by identifying similar and different characteristics of different types of plants (make a chart to demonstrate the unique structure and development of plants, examine the life cycle of plants);

PS1.02 - describe the structure and physiology of plant tissues;

PS1.03 - describe in words and/ or diagrams the life cycle of plants, and differentiate between such divisions of plants as ferns and horsetails;

PS1.05 - explain the role of tropisms in plants (describe the reaction of a plant to light, to gravity, or to humidity);

PSV.02 • analyse the factors influencing the growth and maintenance of plants, using appropriate laboratory equipment and techniques;

PS2.02 - identify new questions or problems arising from the study of the growth and maintenance of plants (What organic growing methods are both reliable and cost efficient? How can biotechnology be used in the cultivation of plants?);

PS2.03 - on the basis of information gathered from print and electronic sources, develop, present and defend a position or course of action related to the maintenance of plants (justify or argue against the use of pesticides to control insect infestation);

PS2.07 - distinguish between monocot and dicot plants, using appropriate instruments and sources; 

PSV.03 • evaluate the roles of plants in the urban community, in various technologies and industries and in natural ecosystems;
	
	PS3.01 - identify personal activities that may be influenced by their scientific study of plants (investigate the many issues involved in choosing to use chemical fertilizers and pesticides on the lawn; describe the scientific, psychological and aesthetic benefits and/or drawbacks of maintaining plants in living spaces and classrooms.

Strand: Environmental Science

ESV.01 • demonstrate an understanding of factors that influence the sustainability of the natural environment and evaluate their importance;

ES1.01 - demonstrate an understanding of the fundamental principles of taxonomy by classifying organisms from a local ecosystem;

ES1.05 - describe and explain examples of symbiotic relationships (explain the mutual benefits of nitrogen-fixing bacteria in the root nodule of legumes, or the negative impact of a parasite on its host);

ES1.06 - describe the flow of matter through the biogeochemical cycles (describe and illustrate the carbon, nitrogen, phosphorus, and water cycles);

ESV.03 • explain why it is important to be aware of the impact of human activities on the natural environment;

ES3.02 - evaluate the local use of natural and technologically engineered pesticides and herbicides;

ES3.03 - analyse, from a variety of perspectives, the risks and benefits to society and the environment of applying scientific knowledge of ecosystems or introducing a particular technology (examine the effects of recycling programs, or of introducing a species into an environment).

	Cooperative Education Expectations
	
	

	Health and Safety

H1 - an understanding of workplace health and safety rules
	
	H2 - the appropriate use of safety equipment, including fire extinguishers and smoke and carbon monoxide detectors 

H3 - an understanding of the need for personal protective equipment, including goggles, gloves, boots and aprons


	Employer’s Expectations
	
	

	The employer expectations are the same as those identified from the related course and Cooperative Education course.

See relevant learning skills, which are assessed with a rating scale for reporting purposes.


	Learning Opportunities at the Placement
	
	Learning Strategies

	The student has opportunities to learn about:
Identifying and scientifically naming common plants and seeds;
preparing soil and planting seedlings in distinct and appropriate environments;
care and propagation of plants;
creating shapes, structures in plants, bushes, trees, by using tropic movements (the direction of growth of palms);
composting organic waste.
	
	The student learns through:
one-to-one-mentoring

instruction by supervisors

demonstration by supervisors

discussion

observation 

practice

collaborative/cooperative learning

oral explanation

computer-assisted learning

case studies

learning log/reflective journal

research


Assessment and Evaluation: Strategies and Scoring Tools
	Purpose
	Assessment and Evaluation Strategies
	Scoring Tools
	Expectations
	Achievement Chart

	Diagnostic
	Weekly Log
	Checklist
	CBV.01, CB1.06, CB1.07, MBV.03, MB3.01, ESV.03, EV3.02, PSV.01, PS1.01, PS1.02, PS1.03, PS1.05, PSV.02, PS2.02, PS2.03, PS2.07, PSV.03, PS3.01
	K/U, T, C, A

	Assessment
	Site Observation: Visit with student
	Anecdotal Report
	CBV.01, CB1.06, CB1.07, MBV.03, MB3.01, ESV.03, EV3.02, PSV.01, PS1.01, PS1.02, PS1.03, PS1.05, PSV.02, PS2.02, PS2.03, PS2.07, PSV.03, PS3.01
	K/U, T, C, A

	Assessment
	Site Observation: Interview with employer
	Anecdotal Report
	CBV.01, CB1.06, CB1.07, MBV.03, MB3.01, ESV.03, EV3.02, PSV.01, PS1.01, PS1.02, PS1.03, PS1.05, PSV.02, PS2.02, PS2.03, PS2.07, PSV.03, PS3.01
	K/U, T, C, A

	Assessment
	Employer’s Performance Appraisal
	Rating Scale
	CBV.01, CB1.06, CB1.07, MBV.03, MB3.01, ESV.03, EV3.02, PSV.01, PS1.01, PS1.02, PS1.03, PS1.05, PSV.02, PS2.02, PS2.03, PS2.07, PSV.03, PS3.01
	K/U, T, C, A

	Theme A 

Evaluation

70%
	The Gardening Challenge
	
	
	

	
	Sub-task A: Photo/Illustration (Survey of Typical Plants in a Greenhouse)
	Rubric
	PSV.01, PS1.01, PS1.03, ESV.01, ES1.01
	K/U, T, C, A

	
	Sub-task B: Report (Fertilizers – Too much of a good thing!)
	Rubric
	
	K/U, T, C, A

	
	Sub-task C: Report (Insects and Pesticides – The Good, The Bad and The Ugly)
	Rubric
	
	K/U, T, C, A 

	Theme B

Evaluation

70%
	Keeping It Green!
	
	
	

	
	Sub-task A: Pamphlet (Compost piles – A do-it-yourself guide to organic breakdown)
	Rubric
	CBV.01, CB1.06, CB1.07, MBV.01, MB1.02, MB1.04, MB1.05, MBV.03, MB3.05, PSV.02, PS2.02, PS2.03, ESV.01, ES1.05, ES1.06
	K/U, T, C, A

	
	Sub-task B: Diagram and Description (Grafting)
	Rubric
	CBV.01, CB1.03, CB1.04, PSV.01, PS1.02, PSV.02, PS2.02, PS2.03
	K/U, T, C, A

	
	Sub-task C: Illustration/ photograph and description (Tropism – Moving right along...)
	Rubric
	CBV.01, CB1.04, PSV.01, PS1.02, PS1.05, PSV.02, PS2.03, PS2.03
	K/U, T, C, A

	Purpose
	Assessment and Evaluation Strategies
	Scoring Tools
	Expectations
	Achievement Chart

	Evaluation

30%
	Culminating Tasks A: The Gardening Challenge (Portfolio and Discussion)
	Anecdotal Record Checklist

Rubric
	MBV.01, MB1.05, MBV.03, MB3.04, MB3.05, PSV.01, PS1.01, PS1.05, PSV.02, PS2.03, PS2.07, PSV.03, PS3.01, ESV.01, ES1.05
	K/U, T, C, A

	
	Culminating Task B: Keeping It Green! (Student-led Conference)
	Anecdotal Record

Rubric
	CBV.01, CB1.06, CB1.07, MBV.01, MB1.05, MBV.03, MB3.01, MB3.04, MB3.05, PSV.02, PS2.02, PS2.03, PS2.07, PSV.03, PS3.01, ESV.01, ES1.06, ES1.06, ESV.03, ES3.02, ES3.03
	K/U, T, C, A
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