
	Rich Task: 
	Nursery and Greenhouse Science: For All Things There Is a Season

	Course:
	Biology, Grade 11, College Preparation, SBI3C

	Evaluation:
	Part of 70%
	Part of 30%
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	Context:
	Landscaping and gardening are an important part of urban life. People who live and work inside want to spend time out-of-doors. Nurseries and greenhouses produce and sell vast numbers of plants that create the feeling of a ‘green oasis’ for people.

This is a dynamic mixture of business and science. The greenhouse or nursery environment brings living organisms together. Plants, beneficial insects, pathogenic insects, molds, bacteria, and fungi are all confined in close proximity to each other. The business aspects of producing a quality product and supplying the customer depend upon the successful cultivation of the products. 

You will use the knowledge and skills you acquired in your Grade 11 Biology course (SBI3C) and your Cooperative Education placement to study the interactions of all the organisms present in a greenhouse.


	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


Evaluation Strategies and Scoring Tools
	
	Evaluation Strategies
	Scoring Tools
	Expectations
	Achievement Chart

	
	The Gardening Challenge

	70%
	Sub-task A: Photo/Illustration – Survey of typical plants in a greenhouse
	Rubric
	PSV.01, PS1.01, PS1.03, ESV.01, ES1.01
H1, H2, H3
	K/U, T, C, A

	
	Sub-task B: Report: Fertilizers – Too much of a good thing!
	Rubric
	CBV.01, CB1.06, CB1.07, PSV.02, PS2.02, PS2.03, ESV.01, ES1.06
H1, H2, H3
	K/U, T, C, A

	
	Sub-task C: Report – Insects and Pesticides: The Good, The Bad and The Ugly
	Rubric
	MBV.01, MB1.05, MBV.03, MB3.01, MB3.04, PSV.02, PS2.03, PSV.03, PS3.01, ESV.01, ES1.05, ESV.03, ES3.02
	K/U, T, C, A

	30%
	Culminating Task 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

	
	Keeping It Green!

	70%
	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,
H1, H2, H3
	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, 
H1, H2, H3
	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,
H1, H2, H3
	K/U, T, C, A

	30%
	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


	Teacher Notes

	Note: 
For this two-credit course, there are two Culminating Tasks, each with a series of sub-tasks that build to the student’s successful completion of these Culminating Tasks. These sub-tasks are considered when determining 70% of the final grade.

Reports and assignments should incorporate diagrams, photos (digital, if possible), and concise written answers.

The suggested order of assignments is intended to parallel the increasing student responsibilities at the placement. Rearrange the order, as needed, to suit the individual student.

Seasonal circumstance is a factor when considering the tasks. Adjust the task and the timing for completion to accommodate the nature of the placement.


	Task 
	
	Student Notes

	The Gardening Challenge
Sub-task A: Survey of Typical Plants in a Greenhouse

Select one typical plant from each different environmental area of the greenhouse.

Sketch or photograph the plant showing its environmental surroundings. Label each picture with both the common and scientific name, including the Class, Order, Family, Genus, and Species to which it belongs.

Use the following questions to guide your search for information:

· In what environment, i.e., conditions for growth, will each plant thrive?

· What parts of the plant or its life cycle are adapted to allow it to survive in the specific environment? For example, the Jack Pine needs high heat to release the seeds from the cone. Jack Pines thrive in areas of forest that suffer from the occasional forest fire. The forest fires are responsible for starting the next generation. This is an adaptation of the pine to that environment and ensures its survival.

Present this information as a short note under the picture of the plant.
	
	Complete and hand in a sub-task every three weeks to keep your focus at the Cooperative education placement current and prevent excessive work at the end of the term.

You may wish to clarify your understanding by speaking with your Co-op teacher.

Use a variety of resources – experts at the workplace, your biology teacher, the Internet, and print resources from the school and work.

Photos and diagrams play an important role in each part of the assignment. Use a digital camera to take the photographs for your report.

	Sub-task B: Fertilizers: Too much of a good thing!
Prepare a short report on the effect of fertilizers on plants by answering the following questions: 

· Describe the physical appearance of a plant that has been given a fertilizer solution that is too concentrated. 

· Describe what happens to the plant cell when it is given a fertilizer solution that is too concentrated. 

· What do the formulas (numbers) used to describe fertilizer types mean? 

· Which formula would be best to promote leaf growth in a plant? Why? 

· Which formula would be best to promote flowering in a plant? Why? 

· Describe two physical signs of a problem with a plant that might indicate a specific chemical deficiency.
	
	

	Sub-task C: Insects and Pesticides: The Good, the Bad, and the Ugly
Prepare a report describing the control of insect pests in the garden or greenhouse. Include information on one common commercial chemical pesticide: its chemical composition, effectiveness in pest control, and potential danger to humans and the environment.
Contrast this with using beneficial insects to control the same insect pests. Include:

· a description of two types of insects used
· a labelled diagram of the life cycle of the beneficial insect;
· how its life cycle relates to the life cycle of its pest target;
· an explanation of how it controls particular insect pests;
· the benefits of this method to humans and the environment;
· any drawbacks to the use of beneficial insects.
Use the diagrams as the basis for presenting your information.

Consider the special conditions required to purchase ‘living’ pest control: What company sells these insects? How are they packaged for transport to the customer?
	
	

	Culminating Task A: The Gardening Challenge
Design a garden suitable for the climate in which you live. Assume that the property available for your garden is 60 metres wide and 50 metres long. You have no financial restrictions on your choices.
Include at least one shaded area, one area with full sunlight, and one area with poor rocky soil. You may include paths or walkways, shrubs, trees and any types of suitable plants.

Create a portfolio that includes a scale diagram of your plan for each area of the garden. The diagram should be in colour with a key for the different components.
Prepare a written report describing each area of the garden, identifying the type of vegetation you have selected (common and Latin names), and the rationale behind your selection (light availability, soil type, temperate zone, ‘green thumb factor,’ etc.).
With your portfolio, submit a pamphlet that describes the care and maintenance of the plants chosen for the garden.

Referring to the contents of your portfolio, orally present your plan to your teacher, emphasizing the reasons for your choices. 
	
	Imagine that you are presenting the portfolio to a homeowner on behalf of your Co-op placement. The plans, rationale, and ‘care and feeding’ information should all be geared to informing and convincing the homeowner that you are knowledgeable and capable in this field.



	Keeping It Green!
Sub-task A: Compost Piles: A do-it-yourself guide to organic breakdown

Create a pamphlet, suitable for distribution to the public, on starting your own compost the easy way.
Include the how-to’s of starting and maintaining compost using labelled illustrations or photos; the benefits to the environment, to the garden, and the economic benefits.
Include a small chart indicating the cost savings of using compost vs. commercial products/fertilizers.
	
	

	Sub-task B: Grafting

Use a labelled diagram and a short description to describe the process of grafting that you observed.

Discuss with the staff/supervisor the reasons why grafting is carried out.

What is the science of grafting? Following the process, explain how the graft becomes part of the stock at both the cellular and tissue levels.

Provide at least one photograph showing a successful graft, and include a visual key to explain the photo.
	
	

	Sub-task C: Tropism: Moving right along...

Select one plant showing the effect of a common tropism. Sketch or photograph it.
Briefly explain, using your knowledge of growth hormones, how and why this bending occurs.
Explain how the tropism could be used to advantage when choosing the plant for specific landscaping purposes.
	
	

	Culminating Task B: Keeping It Green

In a student-led conference with the Cooperative Education teacher, demonstrate what you have learned from the school course, the placement, and the sub-tasks from The Gardening Challenge and Keeping It Green.

Develop, present, and defend a course of action related to the maintenance of plants.

Choose from one of the following issues:

· controlling insect infestation through the use of pesticides – commercial, chemical, organic or biological
· choice of fertilizers (chemical, natural) to maintain lawns
Describe how your personal activities have and will continue to be influenced by your study of plants, e.g., an awareness of the impact of human activities on the natural environment; the benefits of maintaining plants in living spaces.
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