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AG. 510 Botany / Plant and Soil Science 

L. Scientific Method Term Project
Based on:
Idaho Science Content Guide and Framework. Grades 9 - 12.  

Standard II. Science Themes. Goal B. Systems and Interactions. 
Goal. Understand that soil is a collection of entities and processes that interact to support plant growth, development and maintenance.

Objectives. All students will:

· Identify that soil is a system (edaphic) connected to other systems (atmospheric and biotic) both internally and externally.

· Identify a solution to the problem of plant production in stressful environments through an analysis of the relationship between plants and their optimal growth environs.

· Identify the stability of plant growth based on the appropriate feedback mechanisms from the plant’s internal and external media.

· Recognize that living and non-living systems obey the laws of nature; e.g. plants that are not adapted to sandy soil and minimal rainfall cannot be sustained in those conditions without additional water and nutrients. 

· Appreciate the interconnectedness of mineral, plant and animal life necessary to the development and function of the soil cycle.

· Appreciate the interconnectedness of soil and climate necessary for the development and function of plants.

Progress Indicator. All students will:

· Conduct a study of plant growth by measuring plant response to certain soils and climates.

· Design three growing experiments comparing:

1. Plants adapted to a specific soil and climate.

2. Plants induced to adapt to a specific soil and climate through nutrient and cultural adjustment.

3. Plants not adapted to the soil and climate.

· Measure the growth of the plants and observe and record plant reactions to their environment within an equally-sized planted space.

· Design each sample growing plot for:


· A climate zone

· A soil type representative of the climate zone

· An agricultural crop or landscape plant grown in the represented soil type and zone.

· Record the amount of plants and the rate of growth produced in each representative area. 

· Document each manipulation to each plot, including amendments and culture.

· Record your results at the end of the specified time period for all three plots. 

· Document the scientific methods of the study:

· State the Problem: Write a statement describing the question posed with this study. 

· Gather Information.
· On growing seasons for selected climate zones; 

· Recommended landscaping plants, vegetable plants or agricultural crops for selected climate zones; 

· Primary soils and amendments needed for selected plants / crops in selected climate zones; 

· Potential problems and solutions.

· Form an Hypothesis.  Generate an educated guess or idea of the results of the study based on the problem statement.

· Collect the Data through Experimentation. Record the materials that went into the samples. Start by planting the samples at the same time. Set a time to end the experiment. Observe and record the growth rates and the amount of plants produced at set intervals between the start and end dates of the experiment. Record any developments, changes, or differences between the three samples. 

· Analyze Data and Form a Conclusion. Judge if the results agree with your hypothesis, and why they did or did not. Write a paper summarizing your project, your methods used, and your results. Create hand-drawn or computer-generated graphs summarizing the results of your research.

· Report the Results. Give your class a brief presentation on your study. State the purpose of your study, describe how the research was conducted, and the results. Display the plot samples (if possible, or take pictures) and display your graphs.

· Propose a Theory. Propose an explanation for the results of the research and . . .

· Identify Variables for Further Research. Isolate individual characteristics of the study for further experiments.
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ACTIVITIES MEETING GOALS PER STANDARD

(((
IDAHO K-12 SCIENCE CONTENT GUIDE AND FRAMEWORK

	Standard I. Habits of the Mind
	Goal A. Science Processes

	Elementary Study of Soils

	General Laboratory Procedures, Equipment, and Report Writing
	X

	Using a Compound Microscope
	X

	Determine Soil Textural Class by Mechanical Analysis
	X

	Determine Soil Textural Class by Feel
	X

	Studying Soil Samples
	X

	Origin and Meaning of Color in Soil
	X

	Soil Fertility

	Calculate # of Pounds of Actual Nitrogen, Phosphorus and Potassium Available from Different Fertilizer Analyses
	X

	Calculate Cost per Pound of Nitrogen for Different Fertilizer Analyses
	X

	Calculate application Rates of Fertilizers
	X

	Formulate a Fertilizer Blend, Calculate Total Cost and Cost per Acre
	X

	Complete a Soil Test Report Form
	X

	Basic Plant Processes

	Studying the Movement of Substances Across Membranes
	X

	Plant Anatomy, Growth and Development

	What are Cells?
	X

	Studying Cell Parts
	X

	Animal and Plant Cell Differences
	X

	How Monocot Stems Differ from Dicot Stems
	X

	Examining Roots and Stems
	X

	Root Growth
	X

	Observing the Structure and Function of Flowers
	X


	Standard I. Habits of the Mind
	Goal A. Science Processes

	Plant Anatomy, Growth and Development

	Development of Seed Parts into Young Plants
	X

	Plant Growth
	X

	Growing a Bean Plant
	X

	Plant Propagation from Seed
	X

	Produce Rooted Cuttings
	X

	Identification of Plants and Weed Pests

	Examining the Structure of Leaves
	X

	Relationship of Leaf Structure to Function
	X

	Standard II. Habits of the Mind
	Goal B. Values

	Soil Conservation

	Conserving Soil Crossword Puzzle
	X

	Locating Good and Poor Conservation Practices
	X

	Biotechnology

	Making Your Own Yogurt
	X

	Careers in Plant and Soil Science

	Word Search - Careers in Plant and Soil Science
	X

	Standard II. Science Themes
	Goal A. Change and Constancy

	Soil Conservation

	How Much Water Will Soil Hold?
	X

	Basic Plant Processes

	Effect of Light on Dry Weight
	X

	How Does Light Affect Photosynthesis?
	X

	Water Movement Through Plants
	X

	Standard II. Science Themes
	Goal B. Systems and Interactions

	Basic Plant Processes

	Demonstrating Photosynthesis, Respiration, and Fermentation
	X

	What Factors Affect Respiration?
	X

	When Does Osmosis Occur in Living Cells?
	X

	Measuring Loss from Transpiration
	X

	Measuring Rates of Photosynthesis in Different Environments
	X

	Plant Anatomy, Growth and Development

	Flower Functions in Reproduction
	X

	Plant Reproduction Without Seeds
	X


	Standard II. Science Themes
	Goal C. Models, Scale, and Structure

	Elementary Study of Soils

	Using the Textural Triangle
	X

	Standard III. Nature of Science
	Goal A. Science and Technology in Society

	Biotechnology

	Determining the Ethics of Biotechnology
	X

	Standard III. Nature of Science
	Goal B. History and Cultural Perspective

	Soil Conservation

	How Do You Rate as an FFA Conservationist?
	X

	Biotechnology

	Research a Career in Biotechnology
	X

	Careers in Plant and Soil Science

	Research a Career
	X
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Science Themes
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Nature of Science



	Section / Activity
	Goal A. Science Processes
	Goal B. Values
	Goal A. Change and Constancy
	Goal B. Systems and Interactions


	Goal C.

Models, Scale, and Structure


	Goal A. Science and Technology in Society


	Goal B.

History and Cultural Perspective
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	Goal B. Systems and Interactions
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Models, Scale, and Structure


	Goal A. Science and Technology in Society


	Goal B.

History and Cultural Perspective

	Soil Fertility

	Calculate # of Pounds of Actual Nitrogen, Phosphorus and Potassium Available from Different Fertilizer Analyses
	X
	
	
	
	
	
	

	Calculate Cost per Pound of Nitrogen for Different Fertilizer Analyses
	X
	
	
	
	
	
	

	Calculate Application Rates of Fertilizers
	X
	
	
	
	
	
	

	Formulate a Fertilizer Blend, Calculate Total Cost and Cost per Acre
	X
	
	
	
	
	
	

	Complete a Soil Test Report Form
	X
	
	
	
	
	
	

	Soil Conservation

	How Do You Rate as an FFA Conservationist?
	
	
	
	
	
	
	X

	Conserving Soil Crossword Puzzle
	
	X
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